Evacuation Station: The Use of Public
Transportation in Emergency
Management Planning

THIS FEATURE EXAMINES
EMERGENCY TRANSPORTATION
PLANNING PRACTICES AND
THE ROLE THAT PUBLIC
TRANSIT CAN PLAY. WHILE
PUBLIC TRANSPORTATION
OFTEN IS USED IN
EMERGENCY SITUATIONS,
THERE IS RARELY PLANNING
OR COORDINATION,
LEADING TO CONFUSION,
INEFFICIENCY AND RISK.
RECOMMENDATIONS
PROVIDED IN THIS FEATURE
CAN HELP TRANSPORTATION
PROFESSIONALS BETTER

PREPARE FOR EMERGENCIES.
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“Hope for the best but
prepare for the worst.”

INTRODUCTION

In the fall of 2005, two major hur-
ricanes—Katrina and Rita—rocked the
Gulf Coast of the United States, requiring
mass evacuations and other emergency
transportation services.! This experience
indicated serious shortcomings in current
emergency transportation planning and
management.

In New Orleans, LA, USA, many peo-
ple were unable to flee the city as instructed
because they lacked transportation. After
Hurricane Katrina hit, there were severe
problems evacuating victims and deliver-
ing emergency supplies and services. In
Houston, TX, USA, fuel shortages and
excessive traffic congestion created sig-
nificant delay, frustration and risk dur-
ing evacuation. In both cities, inadequate
emergency transportation planning and
service coordination reduced efficiency
and contributed to avoidable problems.

Inadequate professional guidance re-
sults in mistakes being overlooked and
repeated. For example, in 2002, New Or-
leans transportation engineers and public
officials were aware that many residents
lacked evacuation transportation, but little
was done to address this gap, resulting in
severe problems beginning with Hurricane
Ivan in 2004 and then during Hurricane
Katrina in 2005.? New Orleans officials

failed to implement
BY MICHAEL A. SCHWARTZ AND TODD A. LITMAN transit agency policies
to deploy buses to help

evacuate non-drivers from the city and
protect equipment from flooding.’
Similarly, many of the problems en-
countered in 1999 during the evacua-
tion of South Carolina before Hurricane
Floyd were repeated in 2005 during the

Houston area evacuation. Hurricane Rita

revealed a lack of coordination within the
city of Houston’s emergency management
plan, which designates the Metropolitan
Transit Authority of Harris County, TX,
as having primary responsibility for trans-
portation in the event of an emergency,
but designates the police as having pri-
mary responsibility in an evacuation.

Prior to Hurricane Rita, there was
uncertainty as to whether the mayor
had called for an evacuation or merely
a mobilization of residents in higher-risk
areas. This reflected an unclear chain of
command, resulting in inadequate coor-
dination among agencies. These are justa
few examples of emergency transportation
planning failures that caused avoidable
confusion, delay and damage.

It is important for transportation profes-
sionals to learn from these mistakes. Effective
management of transportation resources is
essential during emergencies. Transit agen-
cies are in the unique position to efficiently
provide emergency services to people who
lack transport options because agencies al-
ready have most of the required resources.
Proper planning and coordination can pre-
vent many problems and save lives.

This feature examines current emet-
gency response transportation planning,
particularly the role of public transit ser-
vices in evacuation. It summarizes a survey
of emergency transport planning practices
in major U.S. cities and provides recom-
mendations for improving transportation
services in emergencies. It is hoped that this
information will help stimulate reflection,
planning and action on these critical issues
by transportation practitioners.

EXISTING LITERATURE

Although most people likely would agree
that transportation is an essential emergency
service, relatively litde research or practical
guidance exists for emergency transport man-
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Table 1. Selected transit agencies and related cities.

* New York City Transit (NYC Transit): New York, NY, USA

* Chicago Transit Authority (CTA): Chicago, IL, USA

¢ Los Angeles Metropolitan Transportation Corporation (LAMTC): Los Angeles, CA, USA
e Washington Metropolitan Area Transit Authority (WMATA): Washington, DC, USA

* Massachusetts Bay Transportation Authority (MBTA): Boston, MA, USA

¢ Southeastern Pennsylvania Transportation Authority (SEPTA): Philadelphia, PA, USA

e San Francisco Municipal Railway (MUNI): San Francisco, CA, USA

* New Jersey Transit Corporation (NJ Transit): Hoboken/Newark, NJ, USA

* Metropolitan Atlanta Rapid Transit Authority (MARTA): Atlanta, GA, USA

* Maryland Transit Administration (MD Transit): Baltimore, MD, USA

e San Francisco Bay Area Rapid Transit (BART): San Francisco, CA

e Miami-Dade Transit (MDT): Miami, FL, USA

¢ The Port Authority of New York and New Jersey Trans-Hudson Corporation (PATH)

* Metropolitan Transit Authority of Harris County, Texas (METRO): Houston, TX, USA
* Broward County Transit: Ft. Lauderdale, FL

* Hillsborough Regional Transit Authority (HARTline): Tampa, FL

e Jacksonville Transportation Authority (JTA): Jacksonville, FL

* Pinellas Suncoast Transit Authority: St. Petersburg, FL

agement, particularly regarding the provision
of evacuation services for non-drivers.

Scanlon found that “although it appears
public and specialized transit often plays
an important role in emergency response,
both the disaster literature and case stud-
ies tend to skim over that. There appears
to be no definitive material showing how
this fits into planning and response and
how problems are dealt with.” Similarly,
evacuation of people without a vehicle “is
an arca which has been largely unaddressed
by Department of Transportation officials
planning for evacuation.”

Scanlon provides numerous case stud-
ies involving specialized and public tran-
sits successful involvement in emergency
situations, particularly evacuations.” These
examples indicate a lack of planning and
coordination. Many officials minimize the
importance of planning for emergencies,
apparently assuming that such events are too
unpredictable to allow specific preparation.
As one Washington, DC, USA, city official
explained, “Itis highly unlikely that city of-
ficials would evacuate the entire city.”

However, Wachtendorf and Quaran-
telli point out that while improvisational
leadership was essential in the evacuation
of lower Manhattan, NY, USA, on Sep-
tember 11, 2001, it should inspire agen-
cies to research and pre-plan for emer-
gency events because better preparation
can increase the possibility of success.?
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A survey of more than 90 transit agen-
cies by the Transportation Research Board
found that “32 percent of systems were
concerned that public transportation may
not be fully used as an evacuation system
(in comparison to reliance on automo-
biles).”® The lack of formal guidelines
and best practices diminishes transit agen-
cies” ability to respond effectively during
emergencies. The survey found that many
systems have thought about emergency
operations (90 percent) and have plans
in place (66 percent).!”

However, fewer of these agencies (57
percent) have plans that coordinate with
“others outside the system.” Similarly,
only 36 percent of the systems that pro-
vide only bus transportation conduct
regular emergency operations training;
52 percent report that they have not
run a drill in the last six months; and
40 percent report that they have not
trained all personnel according to their
responsibilities on how to respond to
emergencies.

EVACUATION PLAN EVALUATION
METHODOLOGY

To evaluate current emergency trans-
portation planning practices, the informa-
tion provided on emergency transpor-
tation at emergency management and
transit agency Web sites in major U.S.
cities was surveyed.

The peer selection function on the Inte-
grated National Transit Database Analysis
System program software, which manipu-
lates data from the National Transit Data-
base, was utilized to select case cities and
agencies. The 10 largest agencies (rail and
bus) were selected based on the number
of unlinked passenger trips in 2002 (the
most recent year with available data). These
peers attempt to account for the size of the
system and overall utilization.

Another set of 10 peer systems was se-
lected based on the number of unlinked
passenger trips per service area capita in
2001 (full data on this measure were not
available for 2002). This was intended
to account for transit usage and depen-
dence.

In addition, four Florida transit agencies
were selected from the largest cities outside
Miami, FL, USA. This selection was to ac-
count for cities that might be more experi-
enced in evacuation (due to the frequency
of hurricanes in Florida) to determine if
this was influential in incorporating transit
into their plans. Table 1 shows the resulting
transit agencies and their related cities.

Transit Agency Web Site Fvaluation
Transit agency Web sites were searched
for answers to the following two questions:

1. Is there an emergency evacuation plan
addressed on the transit Web site? This
could include emergency evacuation
from transit vehicles or from the city.
This question is designed to address
whether the agency is emergency-con-
scious. Does it prioritize emergency
safety and/or recognize its role in
emergency management?

2. Does the Web site refer to emergency
management agencies? These could
include local, state, or federal agencies.
This question measures the strength
of relationship between the transit
agency and the emergency manage-
ment agency or department.

Corresponding City Emergency
Management Web Site, Plan and
Public Interface Evaluation

To answer the following questions,
Internet-based research was conducted.
First, the office/department of emergency
management Web site for the correspond-
ing primary city of each transit agency was
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read thoroughly, if available. The only cities
that did not have an emergency manage-
ment Web site (or even a department) were
Hoboken, NJ, USA and Newark, NJ, cor-
responding with New Jersey Transit and
the Port Authority of New York and New
Jersey. At the time of writing, Hoboken
was in the process of creating its first full-
time emergency management position.!!

If there was an emergency plan, it was
read. Any related links were followed to
best answer the following questions. No
searches outside of the city and/or depart-
ment Web sites were made.

3. Are non-drivers addressed directly in
the corresponding city’s emergency
plan as shown on the Web site? The
answer to this question was consid-
ered affirmative only if the Web site,
a preparedness guide, or a plan meant
for public consumption (text encout-
aging a citizen to read a plan section)
addressed someone who did not own
a car. This could be in the form of a
suggestion of an alternative mode of
evacuation or a section of a plan dedi-
cated to disabled individuals, elderly,
or those without vehicles.

4. Does the corresponding city or office
of emergency management have an
evacuation plan on its Web site? This
question was answered affirmatively
if evacuation plans were accessible
through links internal to the city or
office of emergency management Web
site. This question was used to evaluate
how prepared the area is for emergen-
cies in general.

5. Is transit discussed on the city’s cor-
responding emergency management
Web site? Any mention of mass transit
on this sitc made the answer an af-
firmative. This question attempts to
evaluate if emergency officials are ex-
plicitly using transit in their thinking
and plans.

Finally, the Federal Emergency Man-
agement Agency (FEMA) disaster archive
(www.fema.gov/library/drcys.shtm) was
used to research survey question 6.

6. How many FEMA disasters were de-
clared from 2000-2004? Only major
disaster declarations in correspond-
ing counties were recorded. This
question attempts to evaluate if past
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Table 2. Answers to survey questions 1-3.

Ranking in 2. Does transit (3. Are non-drivers

Trips/ 1. Is there an website refer to |addressed in

Service emergency plan  |Emergency corresponding

Ranking |Area addressed on Management city's Emergency
in Trips |Population transit website? |Agencies? Plan?

Wacksonville Transportation Authority 18 18 No No Yes
Broward County Transit 15 15 Yes Yes Yes
Harris County (Houston) 13 12 No No Yes
Miami-Dade 12 11 No Yes Yes
BART 11 3 No No Yes
MUNI (SF) 7 2| Yes Yes Yes
NYC (MTA) 1 1 Yes No Yes
Pinellas Suncoast (St. Petersburg) 16 17 No No Yes
SEPTA (Philadelphia) [ 7 Yes No Yes
WMATA 4 6 No No Yes
PATH (NYC/Newark/iHoboken) 14 14 No No nfa
HARTIine {Tampa) 17 16 No No No
LA County ES 10 No No No
MD Transit {(Baltimore) 10 &) No No No
MBTA 5 8 Yes Yes No
MARTA 9 5 No No No
CTA 2 4 Yes No No
NJ Transit (NYC/Heboken/Newark) 8 13 No No nfa

Table 3. Answers to survey questions 4—6.

5. Is transit
discussed on

Ranking in |4. Does the City's 6. How many

Trips! corresponding city corresponding FEMA disasters

Service have an emergency declared in the

Ranking |Area evacuation plan |management city from 2000-
in Trips |Population |on their website? |website or plan? 20047

Wacksonville Transportation Authority 18 18 Yes Yes 5
Broward County Transit 15 15 Yes Yes 3
Harris County (Houston) 13 12 Yes Yes 2
Miami-Dade 12 11 Yes Yes 3
BART 11 3 No Yes 0
MUNI (SF) 7 2 No Yes 0
NYC (MTA) 1 1 Yes Yes 1
Pinellas Suncoast (St. Petersburg) 16 17 No No 3
[SEPTA (Philadelphia) 6 7 No No 2
WMATA 4 6 Yes No 0
PATH (NYC/Newark/Hoboken) 14 14 n/a nfa 0
HARTIline (Tampa) 17 16 No No 3
LA County 3 10 No No 0
MD Transit (Baltimore) 10 9 No No 2
MBTA 5 8 No No 2
MARTA 9 5 No No 2
cTA 2 4 No No 0
\NJ Transit (NYC/Hoboken/Newark) 8 13 nfa n/a 0

disasters have influenced emergency
management officials to consider uti-
lizing transit.

This methodology is admittedly lim-
ited. Every effort was made to look at all
Web sites related to emergency planning,
evacuation and transportation. However,
there is the possibility that documents
could exist offline or in back pages of
the Web sites. In addition, many transit-
dependent residents lack Internet access,
making the study not fully representative
of the dissemination of plan information
to this population. Still, the Internet is
one of the most common ways for agen-
cies to interface with the public and is a
strong indication of how much agencies
are reaching out to this population and
what information is included.

FINDINGS AND DISCUSSION

The results of Web site and evacu-
ation plan findings are summarized in
Tables 2 and 3. While slightly more than
half (56 percent) of emergency manage-
ment plans address non-drivers, less than
half of emergency management Web sites
or plans (47 percent) discuss the use of
transit. In addition, less than half of tran-
sit agency Web sites discuss emergency
plans (33 percent) or emergency manage-
ment agencies (22 percent). This implies
a general lack of coordination between
offices of emergency management and
transit agencies and indicates that more
can be done to better utilize transit in
emergency situations.

If an office of emergency management
refers to a transit agency, it does not necessar-
ily mean the transit agency refers to the office
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Table 4. Sample of best practices.

event of an emergency.

¢ Include disaster response as part of all transportation planning (local, regional,
national, transit, etc.). Consider the widest range of possible disasters and stresses on the
transport system and consider the widest range of possible solutions.

¢ Identify exactly who will do what during disasters. Coordinate regionally so that
there is a clear chain of command during emergency events.

¢ Update emergency response plans regularly, particularly after a disaster tests its effectiveness.

¢ Establish a system to prioritize evacuations based on factors such as geographic
location (evacuate the highest risk areas first) and individual need and ability.

¢ Create communication and support networks that serve the most vulnerable people.
Establish a system to identify and contact vulnerable people, provide individualized
directions for their care and evacuation and establish a chain of responsibility for
caregivers. Provide instructions on pick-up locations and what evacuees should bring. This
information should be distributed regularly, not just when major emergencies occur.

¢ Give buses and other high-occupancy vehicles priority where critical resources (road
space, ferry capacity, fuel, repair services, etc.) are limited.

* Be ready to quickly deploy buses, vans and trains. This requires an inventory of such
vehicles and their drivers and clearly established instructions for their use.

¢ Coordinate fuel, emergency repair and other support services.

* Run regular practice drills to assess preparedness.

¢ Train employees to know what is required of them in the event of an emergency.
Make sure they are prepared psychologically as well as physically.

¢ Communicate to ensure the public is aware of the resources available to them in the

of emergency management, nor does it mean
the agency publicizes evacuation plans.

Of the seven offices of emergency
management that refer to transit agen-
cies on Web sites, only three of the corre-
sponding transit agencies refer to an office
of emergency management and only three
discuss an evacuation plan. This suggests
that initiative for the use of transit in
emergency planning likely comes from
emergency management officials instead
of from transit agencies. Although this is
logical because it is usually the office of
emergency managements responsibility
to coordinate emergency transportation,
it highlights a missed opportunity for
agencies to take a more expanded and
prominent role in a vital city function.

Number of passenger trips and number of
passenger trips per service area capita do not
seem to affect whether transit is mentioned in
office of emergency management plans.

In terms of number of unlinked pas-
senger trips per service area capita, transit
agencies ranked 1, 2, 3, 11, 12, 15 and
18 all had corresponding offices of emer-
gency management that referred to them.
In terms of number of unlinked passenger
trips, those agencies ranked 1, 7, 11, 12,
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13, 15 and 18 had corresponding offices
of emergency management that referred
to them. This suggests that size of the
transit agency and relative dependence of
the population on transportation does not
affect its utilization in evacuation plans.

Salience of disasters declared by FEMA
might affect transit agency usage in emer-
gency management.

Of the cities that mentioned transit
agencies on office of emergency manage-
ment Web sites, all had three declared di-
sasters or more in the last five years except
San Francisco, CA, USA, which had four
between 1995 and 2000 and many more
since 1955, and New York, whose lone di-
saster was the high-profile terrorist attacks of
September 11, 2001.!2 This indicates that
cities with more recent experience with ma-
jor emergencies are more likely to develop
emergency plans that include transit.

Many cities lack effective emergency
transportation plans.

Except for cities that recently experi-
enced hurricanes or other disasters, few
major U.S. cities have emergency plans on
Web sites with detailed guidance for mass
evacuations that include mobility services
for people who lack transportation.

EFFECTIVE EXAMPLES

New York City’s Metropolitan Trans-
portation Authority implemented emer-
gency response during and after the attacks
of September 11, 2001. Although when the
planes first scruck the World Trade Center
towers, “it was not clear ... whether there
was a terrible accident or a terrorist inci-
dent, the command center leadership made
the decision to respond to the situation as a
terrorist attack. As a result, the NYC transit
authority immediately evacuated all trains,
passengers and transit employees from the
World Trade Center area—and there were
no transit-related deaths or serious injuries
and no equipment losses as a result of the
collapsed building.”!3

Since September 11, New York has con-
tinued to expand its emergency management
plan, integrating transit into both evacua-
tion and intra-city mobilization plans. One
example is the Emergency Management On-
line Locator System. This is a geographic
information system-based Web site that
helps people determine if they live in an
evacuation zone; where their corresponding
emergency reception center is located; and
how to get there via cither subway or bus.

Recognizing that it might be danger-
ous to drive in an emergency situation, the
site encourages people to take the subway
or the special bus service that would be
provided. By coordinating the designated
reception centers by zone, people will bet-
ter be able to find loved ones in the event
of an emergency.

In addition, training is available to both
the public and the employees of New York
City transit on what to do to evacuate transit
in emergency situations. Office of emergency
management employees help businesses de-
velop their own preparedness plans and offer
education and training on what to do in the
event of an emergency. Some of the stud-
ied cities have preparedness guides available
through the Internet, and the Washington,
DC, USA office of emergency management
recently mailed a revised family preparedness
guide to every district household.

The Strategic Emergency Plan in Lon-
don, England, outlines strategies for a
variety of situations and assigns specific
roles to agencies involved in each one. The
London Underground, Transport for Lon-
don, the Network Rail and Port Authority
of London are four of 19 agencies that
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would arrive at the Strategic Coordination
Center upon the formal declaration of a
catastrophic incident.

They also would be called in for “level
2” meetings. These meetings coordinate the
response o an eMmergency across a region.
They are likely to prove particularly useful
in the consequence (crisis) management
effort and the recovery phase of an emer-
gency. By having a transit leader take partin
strategic discussions, the city will be better
prepared to fully utilize transit services.

Similar to New York, London also has
predetermined public transport loading
points (known as hubs). People will be ex-
pected to walk short distances to these loca-
tions; from there, they will be transported
to unloading points (known as heads). In
this way, people can be more easily found
if communication goes down.

BEST PRACTICES AND
RECOMMENDATIONS

Several recent articles have evaluated
transportation problems experienced dur-
ing Hurricanes Katrina and Rita and have
suggested ways to improve preparations
and operations for future emergencies. 410
Table 4 contains recommended best prac-
tices based on these suggestions. Additional
professional guidance on emergency re-
sponse transportation planning is available
from various sources.!’~20

It may be necessary to establish standards
that specify what level of emergency plan-
ning is required in various types of commu-
nites. For example, it may be appropriate
to require that cities of a certain size or that
are exposed to specific risks (hurricanes,
carthquakes, terrorist attacks, etc.) be in-
dependently audited on their emergency
preparation in order to qualify for services
from FEMA or other insurance benefits.

CONCLUSION

Emergency response planning must in-
clude effective management of transpor-
tation resources, including public transit
services. Failure to do this often leads to
significant problems and risks, resulting
in huge costs to society. This study shows
that although some cities and transit agen-
cies have made sincere efforts to address
these problems, there is an overall lack of
guidance and resoutrces for practitioners.
Case studies, best practices and further

ITE JOURNAL ON THE WEB / JANUARY 2008

research should be shared with transpor-
tation and emergency planners, transit
agencies and decision-makers to direct the
formation of these guidelines.

Transit managers must recognize that
emergency response falls within their man-
date and must work closely with emer-
gency management planners. Transit plan-
ners should be involved in inter-agency
emergency plans and develop emergency
plans for their own agencies. Just as firemen
became a symbol of heroes surrounding
the events of September 11, 2001, trans-
portation and transit professionals can be
a symbol of service and security during
future emergencies.
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