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Foreword

To assist state and local transportation staffg@paring for and respond to major incidents, the
Federal Highway Administration Office of Transpadida Operations and the U.S. Department
of Transportation Intelligent Transportation Syssejoint Program Office have commissioned a
series of reviews to investigate the effects ohstbphic events on roadway and transit systems.
This report compares the findings of six previouginducted case studies:

Blackout, New York City Metropolitan Area — Auguist, 2003

Blackout, Great Lakes Region — August 14, 2003

Terrorist attack, New York City — September 11, 200

Terrorist attack, Washington, D.C., MetropolitareAr— September 11, 2001
Rail Tunnel Fire, Baltimore, Maryland — July 18,040

Earthquake, Northridge, California — January 18419

This comparative analysis includes an assessmdmvothe conditions and locales at the case
study sites governed appropriate responses andl@dsains those factors hold for future
preparedness at locations across the country.

This report was prepared by the U.S. Departmeiffitafisportation's John A. Volpe National
Transportation Systems Center. The Volpe Centelyseam consisted of Allan J. DeBlasio,
the project manager, and Katherine S. Fichter@Mblpe Center Planning and Policy Analysis
Division; Kristin Lovejoy of EG&G Technical ServiseTerrance J. Regan and Dan Morin of
Planners Collaborative; and Margaret E. Zirker afbridge Systematics Inc. Vince Pearce is
the U.S. Department of Transportation task manafyire review.
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Executive Summary

Reason for the Case Studies and Comparative Analysi s

In order to provide a better understanding of hloevgurface transportation system is both
affected and utilized in an emergency situatioa,WhS. Department of Transportation
Intelligent Transportation Systems (ITS) Joint Pamg Office and the Federal Highway
Administration (FHWA) Office of Operations commissed a series of six case studies
examining the effects of catastrophic events amsfrartation system management and
operations:

1. Blackout, New York-New Jersey-Connecticut Metiitan Area, August 14, 2003
Blackout, Great Lakes Region, August 14, 2003

Terrorist attack, New York City, September 1002

Terrorist attack, Washington, D.C., September20D1

Rail tunnel fire, Baltimore, Maryland, July )01

Earthquake, Northridge, California, Januaryi9h4

ook wbd

Each of the events resulted in substantial, imntedéand adverse impacts on the transportation
system, and each has had a varying degree of inttuen the longer-term operation of
transportation facilities and services in its respe region. This comparative analysis
summarizes the surface transportation activitiss@ated with these catastrophic events and the
lessons learned from each. The case studies haviel@d material for a series of Transportation
Response and Recovery Workshops developed by tidéA&hd held in major metropolitan

areas around the country.

Organization of the Comparative Analysis

The Comparative Analysis has two main sections.fireesection provides an overview of each
of the six case studies. The second section dissusdings that cut across the six case studies.
Each of the six events presented transportatiorear&gency response agency managers and
staffs with a different set of challenges in degvith response and recovery. This executive
summary focuses on the findings.

Summary of the Findings

Each of the events presented transportation aiclaanagers, and staff with a different set of
challenges in the response and recovery efforerdtvere several key themes that cut across the
four events. The text boxes in each category summthe actions taken by transportation
personnel when preparing for and responding tovante




Guiding Priorities

The initial guiding priority in every emergencytige protection of Actions Taken

life. After a major catastrophe, transportatiofiotdls must begin :
immediately to work with emergency responderspiplement - Protect lives
evacuation plans, and to institute recovery progesiuln each of |+ Provide access to
these events, officials were charged with makinggiens without emergency

full knowledge of the rapidly changing existing diions and responders _
uncertainty of what future events might occur targe the - Ensure security
situation. Because of this, security and thentgad®k priority - Ensure safety
over mobility in all the events that were reviewed. - Reestablish mobility

As time passed and more information was availaiffesials began

to restore mobility. Mobility in the areas affedtiey the blackout improved as power was
restored. Most traffic signal systems and elaettifransit systems were back in operation
within two days. Similarly, mobility was restore&mlthe Washington and Baltimore areas within
days because the event was confined to a small 8®&eause of the physical damage in New
York, after the terrorist attack, and Los Angelesyever, it was months before key pieces of the
transportation infrastructure could be reopendtiéogeneral traveling public at normal levels.

Plan of Action

In order to respond to a catastrophic event, agpacsonnel need to take specific actions to
handle emergency situations and to begin the psamfa®storing mobility. These actions
include both planning and investing in infrastruetand personnel. They are organized around
six categories:

1. Advanced preparation and planning
Operating decisions

Institutional coordination

Role of advanced technology
Technical communications

System redundancy and resiliency

ook wbd

Advance Preparations and Planning

The experiences of Year 2000 preparations and Béetel 1 Actions Taken
encouraged many transportation agency manageraftood | . | earned from previous
revise their emergency response plans - plangtbaed events and adapted plans {o
invaluable on the day of the blackout. Emergeriapming incorporate findings
provides agencies with many advantages duringssscri . Developed and drilled
including pre-determined roles, clear and undedstale emergency response plans
chains of command, availability and readiness pfajpriate |. Established emergency
supplies, and advance identification and rectiftcabof operations centers
weaknesses in the emergency response. Good advance | .  Adopted incident commanc
planning should include not only planning for themediate systems (ICS)

period of a crisis, but for recovery and restora@dterwards.




A series of natural disasters in California duriihg 1980s led to the creation of an incident
command system (ICS). ICS has been adopted bynousiagencies across the country to
provide a framework for response to emergencies.

After the development of plans and procedures, atucial for an agency to, in the words of one
transportation official, “practice, practice, ptiaet” Through the use of emergency drills and
other exercises, deficiencies can be identified@erdonnel can better understand their roles.

The development of comprehensive plans requires éind effort and the dedication of
resources, all for something that may never be.uStsbuld the need arise however, the benefits
of having prepared in advance will dramaticallyrease the chances that an emergency can be
managed with a minimum of panic, disruption, argslo

Operating Decisions

Because emergencies are unpredictable and com Actions Taken
many different forms, agency managers cannot plamn
for all contingencies and may have to make a ) .
number of operating decisions during a catastrophic 2ccurately as possible based on
event. Very often, they must make field decisiong  2vailable information _
without the benefit of full knowledge of the event.| ©  Sustained operations according to
During the six events reviewed, managers and staff €Stablished continuity of operations
members set their priorities as quickly and procedures

accurately as they could and implemented activities Worked with first responders to

that reflected these priorities. provide necessary help
P Empowered field staff to make field

decisions
Implemented established procedures
" for evacuations when necessary

Set priorities as quickly and

[
wr

Many agencies had established continuity of
operations plans. Management at several agencie’s
comprised mostly of toll authorities, had previgqus
determined that their facilities should continue to
operate during most emergencies and had acquired

the resources to continue operations. Contindigperations plans may also include closing a
facility under certain circumstances.

Many transportation officials stressed the neeehtpower field staff to make decisions when
required. Because of the potential loss of compations between managers and field staff, it is
imperative to address who is authorized to maket Winas of decisions, under what
circumstances these decisions can be made, anddmsions should be communicated.
Emergency plans for many agencies included proesdorevacuate the agency facilities.
Sometimes staffs had to start evacuation procedvuithdimited communications with their
supervisors.

Vi



Institutional Coordination

Cooperation between agencies and

Actions Taken

organizations is vital to successful emergency

response, allowing multiple agencies—

sometimes covering multiple jurisdictions—to

contribute their strengths and skills during a
crisis. Without agency cooperation, emergen
response can become fractured, with agency

staffs unsure of how to relate to each other or *

how to jointly participate in a response and
recovery operation. The research for these c
studies showed that coordination between
agencies during emergencies can occur on tv
levels: that of the institution and that of the
individual. Many interviewees identified the
importance of formal multi-agency cooperatio
during the blackout, but many also identified
informal personal relationships as the most
efficient and effective way to accomplish

ase

vO

3.

Cultivated relationships during normal
times to ease cooperation during an eve
Linked the various arms of an
organization for better internal
coordination

Installed dedicated voice or data links td
relevant agencies and organizations
Practiced an incident command system
(ICS)

Established mutual aid agreements
Worked closely with countywide and
statewide emergency operations center
Provided information to the media as
quickly as possible

After the event, collectively reviewed
performance and cooperation

2Nt

much-needed tasks.

Role of Advanced Technologies

Technology has come to play an increasing crucial
supporting role in aiding transportation decisioakers

during normal day-to-day operations and, more

importantly, during times of crisis. Under the ek
circumstances, technology can help agency personaied
better informed decisions as events unfold andvatfeem
to better coordinate responses with other agendiedso
allows agency personnel to collect and distribatd-time
information so that the public can make individratel

decisions.

For most types of technology, including traffic

e

Actions Taken

Utilized multiple forms of ITS
to broadcast information to
travelers

Used CCTV images to asses
traffic conditions and modify
operations accordingly

Used real-time ITS traffic
data to design detours and
facilitate evacuation

Utilized ITS to alert motorists

equipment and communications technology, sustditabi
in times of crisis is a crucial consideration. Ages
should consider the electrical power and other sie¢d
equipment during the purchasing process and shioust
in backup power whenever feasible. Sustainabgitf
particular importance for communications technoltt
can disseminate information both within the agesagh

outside of the affected area ¢
problems ahead

Utilized ITS to link TMCs to
share travel conditions
information among centers

S

—

as e-mail systems, and to the public, such as VBI&ing times of emergency, such equipment
becomes a vital source of reassurance and ingrufdr the traveling public, providing
information about the crisis and recommendationsfi@rnate routes and modes of

transportation.

vii



Technical Communications

The ability to communicate, internally and
externally, is the most critical technological
capability required in an emergency. When g -  Utilized multiple communications
crisis occurs, fast communication among all technologies to ensure at least one form of
agency departments is crucial to stem anxiety communications would be working
transmit instructions, and begin the process of- Adopted new forms of communications gas
response and recovery. Providing those new technology was developed and
individuals with accurate information allows refined

them to take whatever action is necessaryto| - Sometimes relied on old technology, such
protect themselves, their equipment, and the as using a landline and a holdover dialup

Actions Taken

-

traveling public. modem, when newer technology failed
Executed established non-
Agency staffs should prepare and drill communications plans when necessary

specifically for the failure of communications
equipment. Several transportation agencies haableshed “non-communications” plans that
can be put into action by field staff during an egeecy when communications technology fails.

The communication of information with the publibetmedia, and elected officials is also
essential. The importance of accurate, frequert,calming communication can be forgotten in
the height of a crisis, as emergency respondetsfon managing the immediate demands of the
situation. Communication strategies and the avaaif relationships with the media and other
important avenues of information dissemination niesestablished.

System Redundancy and Resiliency

The level of appropriate redundancy—for Aefons Talem

expertise, for equipment, for vehicles, and for -
technology—will vary from agency to - Expended resources to provide for
agency. For all agencies, the concept of redundancy in personnel and infrastructure

redundancy is continually being re-evaluated; 1rained personnel to be able to fill in for
based on the results of emergency respons¢ K€y players who may be unavailable
training and the experiences of actual + Trained and empowered the decentralized
emergencies. Some large-scale emergencies, fi€ld staff to make independent decisions
such as September 11 and the 2003 blackopt, Utilized multiple communication
however, may always exceed the amount of ~ technologies

S

available redundancy. Therefore, given . Instglled backup power supplies for critical
financial and other constraints, managers qulpmer!t and facilities

must assume the most likely types of » Built mobile command centers

potential emergencies when planning for |+ Inventoried existing supplies and
redundancy. equipment

In planning for an appropriate level of

redundancy, certain strategic decisions can be itiedavill help to increase the value of
planned redundancy. From the experience of thekobid, it is clear that a source of backup
power may be the most important investment an agesic make. Backup power is crucial
because most other systems—including communicatibesafety, and security systems—will

viii



operate only as long as emergency power is avaikaid sufficient. Backup power must be
tested and maintained, however, and must be cagthézthe appropriate systems.

Lastly, agencies should prepare for the possililitst long-term loss of power or other basic
resources, a loss that may outlive any availabt&ugas. Intense planning is required for such
situations, in which agency personnel would haveaon to execute their responsibilities over
an extended period with reduced resources and raingohnology. The demands of such a
potentiality again underscore the need for advaptathing as the key to weathering a crisis
with a minimum of disruption and loss.

Audience for the Case Studies

The intended audience for the case studies ancbthearative analysis extends beyond the
traditional transportation community. These waaks intended to help various federal, state,
regional, county, and municipal officials at emergeresponse and management agencies,
health and human services agencies, public worksaes, and public safety agencies better
understand the ability of transportation agenaeaid in the response and recovery from
catastrophic events. This concept is emphasizdteiFHWA Transportation Response and
Recovery Workshops as the primary purpose of thdstops is to bring together
representatives of these various agencies to hettrstand the issues and understand the
importance of planning and coordination beforejrdyrand after events. These case studies
help document the value in planning, coordinatarg] investing in personnel, infrastructure, and
technology that can help in times of crisis.

Additional Information

This comparative analysis, the two blackout casdiss, the Baltimore rail tunnel fire case
study, the Northridge earthquake case study, amdsscutting report covering the first four case
studies can be found on the FHWA ITS Electronicallabrary (EDL) site at
http://www.its.fhwa.dot.gov/cyberdocs. Additionaformation on the New York City and
Washington, D.C., case studies can be obtainedmacting Vincent Pearce at
vince.pearce@fhwa.dot.gov




1. Introduction

This comparative analysis summarizes the eventx@ted with six case studies that examined
how transportation agencies responded to unforetisasters:

Blackout, New York City Metropolitan Area — August, 2003

Blackout, Great Lakes Region — August 14, 2003

Terrorist attack, New York City — September 11, 200

Terrorist attack, Washington, D.C., MetropolitareAr September 11, 2001
Rail Tunnel Fire, Baltimore, Maryland — July 18,040

Earthquake, Northridge, California — January 18419

Each of these events resulted in substantial, inatescand adverse impacts on the
transportation system, and each has had varyingede@f influence on the longer-term
operation of transportation facilities and servicetheir respective region. Each event revealed
important information about the response of thedpartation system to major stress and the
ability of operating agencies and their public saéend emergency management partners to
respond effectively to a crisis. This report engibes the transportation aspects of these
catastrophic events and lessons learned that beuldcorporated into future emergency
preparedness and response planning.

The first section of this document gives an ovemd each of the areas affected, what occurred
on the day of and a period after the incident, @egtribes the actions taken by transportation
agencies in response to the events. The secotidrsdetails the findings of the case studies
and the lessons to be learned from the events.




2. Blackout, New York City Metropolitan Area —
August 14, 2003

When the blackout rolled through the New York Qitgtropolitan area at 4:11 p.m. on August
14, the region’s rail systems ground to a halt tiedroadway systems became heavily
congested. All of New York City’'s 11,600 signalizetersections lost power. Every one of the
413 train sets operating throughout the New Yoty Transit (NYC Transit) subway system
stopped, stranding over 400,000 passengers. Thasixe commuter rail network serving New
York, Northern New Jersey, and Southern Connecéitsa ceased to function. Figure 1 and
Figure 2 show satellite photos of the Northeasbteeénd after the blackout.

With only a few exceptions, the
numerous intelligent transportation
systems operated by various agencies
throughout the New York City region g==
also went dark. The George : oo
Washington Bridge, which receives + 20 hrs before Blackout
power from multiple locations, N
remained operational throughout the
blackout. Also, the bridges and i), o :
tunnels of the Metropolitan e ot
Transportation Authority, which had e PSS S
backup power, continued to function. L
For the most part, however, cameras,
VMS, HAR, Internet travel
mformapon sites, embeddeq Se.nsors’ Figure 1. Twenty hours before the blackout hit
traffic signals, and communications (Source: U.S. Geological Survey)
systems ceased to function throughout

the region. B —

DMSP F15

14 August 2003

)
"

_+  DMSPF15
Because of lessons learned from past A

emergency events, the agencies _
responsible for the transportation systek -
of the New York City region had B sienblackont
response plans in place. Events, e
including major blackouts in 1965 and [ :
1977, preparations for the year 2000
(Y2K), and the terrorist attacks of j
September 11, 2001, had all prepared
region to deal with significant

15 August 2003

01147

E
Cleveland

disruptions to its transportation networl : L .
Each of the past events has tested comin /e

various parts of the system and the Figure 2. Seven hours after the blackout
responsible agencies were, by and large, (Source: U.S. Geological Survey)

prepared to cope with significant,




localized crises. Most were not prepared for ttape and duration of the August 2003 blackout,
however, leaving portions of the regional transgosh network crippled for many hours
through the duration.

When investigating the effect of the blackout iis ttegion, the study team focused on the
agencies within the New York City Metropolitan Ar&shen suggested by interviewees, the
team also contacted representatives of agenciatelboutside of the metropolitan area.

2.1 Transportation System: New York City Metropolit  an Area

The transportation system in New York City is of¢he most complex in the nation, with
numerous state, local, and regional authoritiesyedsas private companies, operating various
components of the transportation network. Fouheflargest public transportation agencies in
the country serve the New York City region:

The Port Authority of New York and New Jersey (Pauthority), which operates three
major airports (Kennedy, LaGuardia, and Newark}y tunnels, four bridges, the PATH
interstate passenger rail transit system, twostdéz bus terminals, and seven marine
cargo terminals in the New York/New Jersey Portiiis

The New York City (NYC) DOT, which manages the @tyeets, highways, parking
facilities, four major bridges, six tunnels, ancedarry service, and oversees five private
ferry and seven private bus companies serving Nevk ity.

The Metropolitan Transportation Authority (NYMTA)ms the NYC Transit subway and
bus system (the largest subway and bus systerhs icountry), two commuter rail
systems, a bus service on Long Island, seven Isjdge two tunnels.

New Jersey Transit Corporation (NJ Transit) opsrabe commuter rail lines that provide
service from New York City through extensive pansamf New Jersey, a bus system,
intermodal terminals, and a light rail system inbidken.

Within New York City itself, there are approximat& million registered vehicles, 91 percent of
which are passenger vehicles, 4 percent are conaheeticles, 2.5 percent are taxis, and the
remaining 2.5 percent are rental cars, buses, oales, and mopeds.

Most people who work in Manhattan either use putbéasit or walk as their primary form of
transportation. Only 16 percent of all workery @h automobiles to commute to Manhattan.
During the daytime, more than two-thirds of alpiin the 8.4 square miles that comprise central
Manhattan are made on foot. Even so, 14,000 nvetuicle trips are made per square mile
every day, far exceeding the trip density of atlestcounties in the New York City Metropolitan
Area. Manhattan has approximately 6,000 signaliatisections operated by NYC DOT that
are centrally controlled through the Joint Trangosn Operation Center (JTOC). Figure 3
shows a map of the New York City region.




Atlantic Ocean

Atlantic Ocean

Figure 3. New York City Metropolitan area

2.2 Transportation Conditions on August 14

The local street network of New York quickly becaaverwhelmed with vehicles and
pedestrians in the first hours of the blackoute Taongestion was most pronounced in
Manhattan, as hundreds of thousands of office werfiked the streets simultaneously. At least
three factors complicated the movement of peoptevahicles: (1) The volume of people trying
to use the street system was more than it couldl@éadue to the simultaneous departure of
people and the immediate loss of other means wéliré2) the emergency response system was
overwhelmed with rescue calls all at the same t{®@)eand all traffic signals failed
simultaneously. With police, fire, and emergeresponse personnel focused on responding to
emergencies, traffic management took a secondamitpr In many cases, citizens directed
traffic themselves in order to help with the coniges Transportation agencies reported
significant traffic congestion on the local streatdil approximately 11:00 p.m. on the night of
August 14.

Once traffic was able to get off local streets antb the highway network, traveling conditions
improved somewhat. The New Jersey Turnpike, the Merk State Thruway, and the Garden




State Parkway as well as all the non-toll inteestan the region remained open. Most toll
facilities, with the exception of the New York Stathruway, suspended tolls during the early
hours of the blackout.

Chronology: Blackout, New York City Metropolitan Ar ea — August 14, 2003
Time
of Day Event/Actions Taken

12:05 p.m.  Generators shut down at the AmericaotitePower plant in Conesville, Ohio, beginningtang of
seemingly insignificant events that leads to a magsower outage across the Northeastern U.S.

4:10 p.m. Power fails on the PATH transit systemnzxting New York and New Jersey. Power is loshéo
signal system, third rail system, fare-collectigquipment, station lighting, and tunnel lighting.
4:11 p.m. NYC Transit subway operations cease@sybtem loses electrical power. A total of 4h&s are

in service and are affected by the blackout.
4:11 p.m. The 11,600 signalized intersections imwNerk City lose power.

4:20 p.m. NYC Transit begins the evacuation o$iteway system with an estimated 400,000 passengers
onboard.

4:54 p.m. Federal officials rule out terrorism las tause of the blackout.

5:20 p.m. All operations cease at the New York Keaifreight terminal.

6:30 p.m. All PATH trains are successfully evacdate

7:09 p.m. NYC Transit completes the evacuatiorhefdntire New York City subway system, with onlgetn
minor injuries reported.

7:52 p.m. New York LaGuardia, JFK Internationald &tewark Liberty International Airports institutsrfow
plans,” in which they prepare for stranded passentgespend the night in the airports.

Evening New York Waterway, which operates the nmigjaf the private ferry service in New York City,
carries 170,000 people during the afternoon andiege140,000 people more than on a typical day.

Because transportation staffs activated emergepesating procedures that were developed as a
result of the events of September 11, 2001, manlyeotunnels and bridges leading directly into
Manhattan were immediately closed or otherwiseimstl for the first few hours after the
blackout. By 5:45 p.m. on the day of the blackthu, Lincoln Tunnel as well as the Brooklyn,
Williamsburg, and Manhattan Bridges were all cloge¥anhattan-bound traffic. The Queens
Midtown Tunnel and the Brooklyn Battery Tunnel weriially closed to all vehicles except
emergency vehicles, but promptly re-opened.

The New York City region has a total of 13 TMCstthee linked through the Interagency
Remote Video Network (IRVN), a network of over 4&8meras operated by TRANSCOM
(TRANSportation Operations Coordinating COMmitte&gach of the 13 centers maintains its
own set of intelligent transportation system (IT&hnologies but shares its video feeds with the
others in order to allow for better coordinatiordady-to-day operations and response to unusual
events. While the IRVN maintained connections witb-thirds of the centers during the
blackout, the system was compromised because rhtst oameras in the field failed.

Several transportation agencies, including NYMTAdBes and Tunnels and INFORM
(INformation FOR Motorists) on Long Island, had fadrie VMS signs that operated during the
blackout with backup power. Acting as a coordimgitenter, TRANSCOM staff asked local
agencies with the capability to post messages o0$Vhd HAR to keep the public informed of
blackout-related conditions. The I-95 Corridor @@ also worked to coordinate the posting




of messages among those of its member agencies¢haoutside the area affected by the
blackout. Numerous agencies that were locateddsuts the blackout area, including New
Jersey DOT, New Jersey Turnpike, Pennsylvania C&Dd@,Maryland DOT, took advantage of
their existing ITS technology and displayed messagetheir VMS for traffic heading to the
New York area. Those agencies with HAR placed ag=son the system and several also put
traffic alerts on their web pages.

Within five minutes of the blackout, Con Edison;.Ipersonnel had notified NYC Transit
managers that the power outage was extensive dadt@dly long in duration. Between 4:20
p.m. and 4:30 p.m., both NYC Transit and PATH dh&ffjan the process of shutting down their
systems and evacuating their passengers. Thisggaccluded ensuring that power to the third
rail system was disconnected, in order to proteetstfety of passengers walking along the
tracks.

The New York City subway does not have an AVL sysfer its trains, nor does it have
emergency lighting in the tunnels. Both of thesalethe evacuation more difficult. The radio
system on the trains consists of battery-poweradlinad radios, which continued to operate
during the blackout. After determining the locatmf each of the trains through radio
communication and reviewing schedules, manageosifized which trains needed additional
resources—primarily response personnel—in ordervézuate. Priority was given to trains
based on the number of passengers and locatidmtiase stuck on bridges and in underwater
tunnels given first priority.

As with September 11, water ferries were overwhelmih passengers trying to leave
Manhattan for New Jersey on the afternoon of thekaut. The New York Waterways ferry
service handled over 140,000 passengers on Thuasaagoon. A complicating factor during
the blackout was that the ferry docks in New Jevsene not adequately prepared to handle the
crush of passengers, because there was no powvilee diew Jersey side during the first few
hours of the blackout. Furthermore, the commuiand light rail systems serving the New
Jersey waterfront were also without power.

While buses continued to operate throughout theneghey quickly became caught in the

traffic gridlock. NJ Transit managers institutetiaad and go” service from the Port Authority
Bus Terminal in Midtown Manhattan to the Meadowlsu&tadium in New Jersey. From there
they provided service to other points within News@g. NYC Transit personnel tried to adjust
their bus service to respond to stranded subwagepgers and suspended fare collection. They
were hampered, however, by a temporary loss of tadio communications system, the traffic
congestion, and the volume of people trying tothsesystem.

The Port of New York and New Jersey is the busiestainer port on the East Coast. While the
marine freight terminals were affected by the poagiage, the blackout occurred after the
busiest period of loading and unloading for the. d@¥ithin two hours after the beginning of the
blackout, each of the water freight terminals cdaggerations for the day.




2.3 Key Decisions by Agency on and after August 14

Agency

Key Decisions,
Coordination, and Communications

INformation FOR Motorists (INFORM)

Implemented emency management procedures.
Expanded hours of operation for highway emergency
local patrols.

Joint Transportation Operation Center (JTOC) —
NYPD, NYC DOT, NYS DOT

NYPD reassigned approximately 2,000 traffic agémts
begin directing traffic.

Metropolitan Transportation Authority (NYMTA)
Bridges and Tunnels

Switched to backup generator power and continued to
operate. Reversed lanes in crossings to accommodat
buses returning to Manhattan. Suspended outbound
tolls.

New Jersey DOT Traffic Operations Center-North

idtliy lost power but within an hour was displaying
highway advisories on its VMS system.

New Jersey Transit (NJ Transit)

Implemented italdi&hed non-communications plan.
Established a bus “bridge” to replace the Hobolgint |
rail system. Started a “load and go” operatiomftbe
Port Authority Bus Terminal to the Meadowlands.

New York City Transit - Bus

Started a shuttle seevirom Penn Station to the Long
Island Rail Road station at Jamaica. Sent busemjor
subway stations. Suspended fares.

New York City Transit - Paratransit

Continued opierss and prioritized patrons needing
life-sustaining services.

New York City Transit - Subway

Began the processwaicuating the 400,000 passengers
onboard the subway trains by 4:20 p.m.

Port Authority of New York and New Jersey (Port
Authority)

Activated the Emergency Operations Center. Clased
restricted access to facilities that had lost power
including the Port Authority Bus Terminal.

Port Authority Trans-Hudson Corporation

Identifigae location of its 19 en-route trains and then
shut down the system and evacuated at 4:30 p.m.

Transportation Operations Coordinating Committee
(TRANSCOM)

Issued facility status bulletins by fax, e-maildgshone.

2.4 Transportation Conditions after August 14

Certain areas of the affected region began to pawer restored within the first few hours. NJ
Transit was able to resume some commuter rail@@fom Newark by 8:00 p.m. on August 14.
PATH began partial operations in New Jersey by §.4% Power was restored to all of New
York City at 9:03 p.m. on Friday night, approximgt29 hours after the blackout began.

Most businesses were closed on Friday, keepingaffec volumes light, and transportation
agency staffs used the weekend to restore semvid¢ese for a normal rush hour on Monday

morning. All components of the regional transpiotasystem were fully restored to normal by
Monday, August 18, 2003.

In the aftermath of the blackout, most of the IT&bdf equipment became operational with the
resumption of power, although it took several daysall of the ITS equipment to come back on
line. Some equipment had to be reset manuallyesarffered damage from the blackout, and
some had communications problems that requirecld-maintenance.




Subsequent to the event, many agency represerstédgan the process of purchasing new
sources of backup power. New York City DOT staf$ lalready installed uninterrupted power
supplies for each of the traffic control serverghatJoint Traffic Operations Center. Over the
past two years, NYC DOT personnel has upgraded roftheir signals from incandescent
lamps to light-emitting diode (LED) displays, whigdquire much less power to operate. As a
result of the blackout, the agency is looking atplssibility of adding battery backup to critical
intersections. This would allow signals to work éoperiod of several hours during a similar
blackout.

As a result of the congestion generated duringthekout by an overwhelming number of
pedestrians and vehicles trying to share the spaeesNew York City is considering the
implementation of a transportation plan that wastker pedestrians and vehicles to
predetermined streets and bridges in cases of emgrg One example would be to designate
certain bridges for pedestrians and other bridgesedhicles, while maintaining lanes for
emergency response vehicles at key locations.




3. Blackout, Great Lakes Area — August 14, 2003

A large portion of the Great Lakes region was p&thnto darkness on Thursday afternoon,
August 14, 2003. When investigating the effedhef blackout in this region, the study team
focused on Detroit, Michigan, and Cleveland, Ok, larger metropolitan areas in the region.
When suggested by interviewees, the team also dedtaepresentatives of agencies located
outside of the central cities.

The blackout hit Detroit at approximately 4:00 p.jast at the beginning of rush hour, and lasted
through much of the weekend. Power in some areas@stored as early as Thursday evening
and in most areas by Saturday night. The tranapontfacilities in the Detroit area that

normally depend on electricity include traffic siggt ITS equipment including cameras, loop
detectors, and VMS; public transit services; tollection; tunnel lighting and ventilation;

pumps to control flooding in depressed roadwayd;@rstoms services. All of these facilities
were in some way affected by the blackout.

At 4:10 p.m. on Thursday, August 14, the Beaveri®8esse electrical transmission line, which
carries power between the Cleveland and Toledsadesconnected, leaving Cleveland without
power. Approximately one million residents in tkeveland area immediately lost power.
Cleveland then remained in the dark for over 24rfceffecting transportation, public health,
and public safety. The major public agencies ef(lity of Cleveland—including the
transportation agencies—worked together, in a bolative and sometimes improvised way, to
see the city through the hours of the blackout.e8gy evening on Saturday August 16, full
power returned to the Cleveland area.

Chronology: Blackout, Great Lakes Region — August 1 4, 2003
Time
of Day Event/Actions Taken

12:05 p.m.  Generators shut down at the AmericaotidePower plant in Conesville, Ohio.

4:10 p.m. The Beaver-Davis Besse line, which cotsnae Cleveland and Toledo areas, disconnectgntpa
Cleveland isolated from the Eastern Interconnectitleveland loses power.

4:15 p.m. The Detroit—Windsor Tunnel closes.

4:54 p.m. Federal officials rule out terrorism asige of blackout.

5:00 p.m. Four of Cleveland’'s water pumping statiand their backup systems—used to pump and clean
drinking water from Lake Erie—lose power and fail.

8:00 p.m. Cleveland International Airport regaimsver and resumes operations.

9:00 p.m. There is a quarter-mile backup of traffaiting to cross the Ambassador Bridge from Detimi
Windsor, Ontario.

9:30 p.m. The City of Cleveland imposes a curfemainyone under the age of 18.

10:15 p.m.  The Detroit-Windsor Tunnel re-opens.

11:00 p.m.  The final person is freed from a Clandl elevator.
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Figure 4. Area affected by the blackout in the Great Lakes region

3.1 Transportation System: Detroit Metropolitan Ar  ea

The six-county area in southeast Michigan, inclgddetroit, which is located in Wayne County,
is home to approximately 4.9 million residents gsgent more than 10 years ago. The major
highways that run through Detroit include Interstelighways 94, 96, 75, 696, and 275. Some
highways in the areas are depressed and equipple@ectric-powered pumps to prevent
flooding during heavy rainfall. The Michigan Inigent Transportation Systems (MITS) Center,
managed by the Michigan DOT, oversees 180 freewbkasnm the Detroit area that feature
numerous types of ITS equipment:

170 closed circuit TV cameras

64 VMS

1600 inductive loops

Fiber-optic, coaxial cable, microwave, and radimmowunications network

Integrated software includes device control, incstdeanagement, and ATIS capabilities

Several bridges and tunnels span the Detroit Riviing Detroit with Windsor, Ontario. These
border crossings include the Ambassador BridgeDeteoit—\Windsor Tunnel, managed by the
Detroit & Canada Tunnel Corporation; and the Détwindsor Rail Tunnel. In addition, the
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Detroit-Windsor Truck Ferry provides an alternatete for motor carriers, particularly those
with hazardous cargo.

The DOT of the City of Detroit operates approxinhat80 buses during peak hours, enabling
approximately 140,000 unlinked trips on an avenagekday. The Detroit People Mover, an
elevated monorail that runs through downtown, cewer area of three square miles. On a
weekday, it provides an average of 6,100 unlinkigd.t Suburban Mobility Authority for
Regional Transportation (SMART) operates 300 fixedte buses and about 100 demand-
responsive vehicles in the metropolitan area. SWARhicles are equipped with AVL
equipment linked to computer-automated dispatching.

3.2 Transportation Conditions on August 14: Detroit

Traffic that normally would have been staggeredulghout the evening was concentrated in the
period immediately after the beginning of the blaak The movement of traffic was

particularly affected by the loss of traffic signalReports indicate that drivers treated darkened
intersections as four-way stops. This treatmewné gep priority to major corridors, however,
which slowed traffic everywhere to a crawl. Bea@tl®e outage was so widespread, police were
able to cover only a few intersections. To trydleve the congestion at key intersections, some
citizens attempted to direct traffic themselves.

The Detroit—-Windsor Tunnel is served by four sefepmwer feeds, and one of which can
support full operations in the tunnel. During thackout, for the first time ever, all four feeds
went dead. At 4:15 p.m. on Thursday, lighting sfesend other emergency and life-safety
systems in the tunnel ceased, rendering continpechtions unsafe. The tunnel operator
followed a pre-planned protocol in declaring a eiremergency and shutting down the facility.
The tunnel was evacuated in less than 15 minutas.tunnel had a “soft” opening at 10:30 p.m.
on Thursday and a full opening at 11:00 p.m., atiwpoint there was little traffic.

Immediate backup generating capability enabledAtivdassador Bridge to remain fully
operational throughout the blackout. The bridggaésmain route in Michigan for trucks
crossing between Canada and the United StatesstAlata-link between the Canadian customs
facility and its headquarters, however, createdtddmeck at the Canadian end of the bridge. A
bridge representative estimated that there wastabthwee- to four-hour backup to get into
Canada during the blackout. There were also Wo8n backups, but they were much less
severe. Traffic began to clear by about 2 p.mFoday.

On Friday morning, heavy rain began to flood sev&sations of depressed freeway in the
Detroit metropolitan area. The pumps that normaipove excess water had no power at that
point, and the contractors that would have normellyplied generators to the Michigan DOT
for the pumps had deployed their generators elsewvhe

The MITS Center and its field equipment lost aNveo, leaving Michigan DOT staff unable to
collect data, receive video feeds, or control VM®wey also had no telephones and had only
spotty two-way communications with field staff. Afthe freeways flooded on Friday, both
cameras and VMS were unavailable to assist withdmr@anagement due to the continued loss
of electrical power.

11



To the north of Detroit, the Road Commission fak@nd County (RCOC) staff faced 1,300
darkened signals, with just 20 portable generatservice them. On the fly, they tried to
identify the most important intersections and dgetbcrews to install and supervise generators
at those intersections. The RCOC staff maintagmde computers and other essential or
sensitive equipment at their TOC. By Saturday, R&aff had deployed generators to service
traffic signals in the area where Detroit's annodward Dream Cruise—an event that can
draw up to 1.5 million people—was scheduled to ocdthat day, power began to return in
many areas and approximately 90 percent of the RE€i@nhals became operational.

Since the blackout occurred at the beginning df hmur, most of SMART’s bus fleet was on
the road at the time. Supported by generator pd@MART’s operations center functioned
throughout the blackout, with dispatchers, phonedj fax machines, e-mail, computers, and a
website, which was updated with current informati@taff also maintained a radio system used
to communicate with drivers for 10 or 12 hours.wewger, when the radio communications
system lost power overnight, the agency staff detiubt to run service on Friday except to
serve paratransit customers with critical needs.

3.3 Key Decisions by Agency on and after August 14: Detroit

Key Decisions,

Agency Coordination, and Communications

Ambassador Bridge Used existing backup power tontai Bridge
operations throughout the duration of the blackout.

Detroit—Windsor Truck Ferry Continued operationthwieduced communications

capabilities, processing documentation by handerath
than electronically and suspending online resemati
and advanced notification systems.

Detroit—Windsor Tunnel Used pre-planned emergemotopol to close and
evacuate the Tunnel within 15 minutes of the blatko
Michigan DOT Powered down all network operations in order tovpng¢

the system from crashing. Were able to communicate
with the Governor’s office by telephone.

Michigan DOT ITS (MITS) Center Ceased regular apiens in order to reserve staff
members for activities associated with the resimmadf
power.

Oakland County Emergency Operations Center Openedeanained operational through the extent of

the outage, supporting an area consortium of pdiieg
and other responders. Distributed generators, gagha
water supplies, and relocated 120 critical patiémts
hospitals with backup power.

Road Commission for Oakland County (RCOC) Priceiizntersections for use of portable generators.
Suburban Mobility Authority for Regional Maintained operations throughout the first dayhef t
Transportation (SMART) blackout. Suspended general service during thensec

day due to loss of communications equipment, but
continued service to priority paratransit customers
Loaned vehicles to area fire departments for use as
public cooling stations.
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3.4 Transportation Conditions after August 14: Detr  oit

In the aftermath of the blackout, it took seve@sifor all the ITS equipment to come back on
line. Some had to be reset manually, some sufdaethge from the blackout, and some had
communications problems that required in-field nemance visits once power was restored late
on Saturday. Complicating the restoration profesa number of agencies, power returned to
different equipment at different times on Friday &aturday, and the power wasn’'t immediately
stable when it returned. Rolling outages acrosselyion meant that some equipment had to be
reset more than once.

Since the blackout, the Detroit Homeland Securitfyc® has identified the need for
communication system redundancy, additional alteragower resources, improved resource
prioritization and management, and improved emeargentification procedures.

3.5 Transportation System: Cleveland Metropolitan A rea

The five-county area surrounding Cleveland, locatetthe southern edge of Lake Erie, covers
approximately 2,015 square miles and is home tor@allion residents. Several major highways
serve Cleveland, including the north-south Intéeskéighways 71 and 77, the east-west
Interstate Highways 80, 480, and 90, as well aOthie Turnpike.

The Greater Cleveland Regional Transit Authoritf AR a system of light rail and bus,
provides public transit to metropolitan Clevelar@reater Cleveland RTA carries more than 45
percent of all public transit riders in Ohio—an eage of 182,865 riders each weekday.
Approximately 500 of the 733 fixed-route buses ah@®7 of the demand-responsive buses in
the Greater Cleveland RTA fleet are equipped wit¥.Amobile data terminals, and dispatching
software. Greater Cleveland RTA also has 108 haadylight rail vehicles, which are all
equipped with dispatching software.

3.6 Transportation Conditions on August 14: Clevela  nd

Following the loss of power, most traffic signaisthe City of Cleveland went dark, which—
exacerbated by the sudden, intense volume ofdraifiving the city—produced gridlock at

many intersections. City of Cleveland officialdled in off-duty and auxiliary police officers to
assist in directing traffic, but the congestiongied in many areas of the city for several hours.
Many motorists elected to treat each non-functigrsignalized intersection as a four-way stop,
greatly slowing the flow of traffic through the @msections. Emergency generators were later
used to power some of the traffic signals, and mab#te congestion had cleared from the
downtown area by 6:30 p.m. By Friday afternoonpali 1 percent of the Cleveland’s traffic
signals were once again working.

At the start of the blackout, Greater Cleveland Rit¥nediately lost power in portions of its
system, forcing passengers to exit GCRTA lightvahicles and walk along the tracks to the
nearest stations. Although Greater Cleveland Ra@rtinued to retain power in portions of its
system throughout the period of the blackout, @lVice was halted due to interruptions in the
flow of power to the signal system. Those passengbo were evacuated from the light rail
vehicles were met by Greater Cleveland RTA busddaur-wheel drive vehicles, which had
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been diverted from their normal routes in ordetramsport stranded commuters. Although the
passenger evacuation was handled smoothly andlguns&ny of the diverted vehicles were
delayed in the downtown gridlock. Greater Clevdl&TA staff was also responsible for freeing
individuals from trapped elevators on Greater Qave RTA property.

During the blackout, Greater Cleveland RTA managerginued to run limited bus service,
followed by a minimal nighttime bus service. AL@:a.m. on Friday morning, power returned to
the Greater Cleveland RTA rail yard, allowing Autipworkers to begin the process of
restarting its operations. By 12:20 p.m. on Fridtigrnoon, Greater Cleveland RTA personnel
were able to restore power to their rail systemeater Cleveland RTA trains were working in
time for the Friday afternoon rush hour, althoughadimited basis.

3.7 Key Decisions by Agency on and after August 14: Cleveland

Key Decisions,

Agency Coordination, and Communications

City of Cleveland Dispatched auxiliary police to assist with traffic
management.

Cleveland Office of Emergency Preparedness Helpadipply fuel to emergency and other types of
public vehicles.

Cuyahoga County Emergency Services Coordinatettahsportation of supplies of emergency

water from elsewhere in Ohio to Cuyahoga County.

Greater Cleveland Regional Transit Authority (GCRTAEvacuated all light rail vehicles and transported
passengers to waiting buses. Restored servigmén t
for evening rush hour on August 15.

Ohio DOT With the aid of backup generators, incident managem
crews were able to provide some service where meede
Ohio Turnpike Commission Maintained major operation toll road and in service

areas, including electronic fare calculation, fare
collection, and fuel sales. Ceased operationsfefva
pre-designated functions, such as vendor kitcheasar

3.8 Transportation Conditions after August 14: Clev  eland

Power began to return to the Cleveland area shaftidy midnight on the morning of August 15.
By Friday morning only about 150,000 Clevelanddesis remained without power, compared
to the 1.4 million without power on Thursday afteon. City officials recommended that
residents limit their activities throughout the aayFriday, however, in order to reduce the
demand placed on the transportation network aner @ity services, some of which required
maintenance following the blackout. In particulaaffic signals in the city of Cleveland had to
be inspected and, in some cases, re-set. As inYekvand Detroit, the transportation system
in Cleveland was able to resume normal servicame for the Monday morning commute.

Since the blackout, Cleveland-area agencies h&ea @ planned the following actions:
Investment in additional backup power to suppotireracilities or additional
equipment, such as radio repeaters.

Exploration of new locations for an Emergency Opers Center (EOC) that is better
equipped with generating power.
Assessment of public communications options.
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Consideration of citywide HAR.
Exploration of additional communications optiongtswas cellular priority access and
push-to-talk service.
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4. Terrorist Attack, New York City — September 11, 2001

On Tuesday, September 11, 2001 at 8:45 a.m., ekbijlecommercial passenger jet, American
Airlines Flight 11 out of Boston, Massachusettastied into the north tower of the World Trade
Center. At 9:03 a.m., a second hijacked airlibkrited Airlines Flight 175, also from Boston,
crashed into the south tower of the World Tradet@enThese airplane attacks occurred during
the morning rush hour when the city’s roads, brgad transit system were operating at peak
capacity. Transportation officials were immedigptelced with the need to make critical
decisions to protect the safety of the travelingligu In the chaos and devastation of the
September 11 disaster, the New York City regioraigportation network remained the primary
support system, both for those evacuating New Ysdidtver Manhattan as well as for those
headed to the area for emergency response adivitie

By the second hour, the two towers began collapsiitgpusands of tons of debris and ash were
spread over Lower Manhattan. Emergency respor@@ioation was hampered because of the
destruction of a number of emergency control cerded communications failures that spread
throughout Lower Manhattan. At 11:02, Mayor Rudul@ni instructed the 280,000 residents
and 1 million workers in Lower Manhattan to evaeuthie area. For the next several hours, the
1.2 million people who live and work in lower Marttza fled.

Chronology: Terrorist Attack, New York City — Septe  mber 11, 2001
Time of Elapsed

Day Time Event/Actions Taken

8:46 a.m.: First plane crashes into the nontvetoof the World Trade Center (WTC).

8:47 a.m.: [1 min.] A NYMTA subway operator alettee Subway Control Center of an explosion in the
WTC and begins emergency procedures.

8:52 a.m.: [6 min.] PATH trains begin emergencygadures and proceed to evacuate WTC station and
express Manhattan trains to New Jersey.

9:03 a.m.: [17 min.] Second plane crashes intohstmwer of WTC.

9:10 a.m.: [24 min.] Port Authority of NY and NXsks all their bridges and tunnels.

9:12 a.m.: [26 min.] George Washington Bridge VNEsH “Bridge Closed.”

9:17 a.m.: [31 min.] FAA shuts down all NYC airpsrt

Morning: Amtrak suspends all nationwide trainvées; Greyhound cancels Northeast US
operations.

Morning: NYC DOT reports that police ordered higiys shut down.

9:40 a.m.: [54 min.] FAA halts all US flights.

9:43 a.m.: [57 min.] Third plane crashes into tleatagon.

9:59 a.m.: [1 hr. 13 min.] South tower of WTClapkes. Impact measures 2.1 on the Richter scale.

Morning: NY State activates its EOC in Albany. v@mor activates the National Guard.

10:20 a.m.:  [1 hr. 34 min.] NYC Transit suspeatisubway service.

10:29 a.m.:  [1 hr. 43 min.] North tower of WTCllepses. Impact measures 2.3 on the Richter séxbet
Authority headquarters destroyed in the collapse.

10:30 a.m.:  [1 hr. 44 min.] NJ Transit stops sailvice into Manhattan’s Penn Station.

10:45a.m.:  [1 hr. 59 min.] PATH operations sumjesl.

10:53 a.m.:  [2hr. 7 min.] NY primary electiomse postponed.

11:02 a.m.: [2 hr. 16 min.] As tens of thousanilaralon cars and subway to stream across Manhattiyeg
on foot, Mayor Giuliani urges, “Stay calm, stayhatme... If you are south of Canal
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~ Noon:
12:48 p.m.:
1:15 p.m.:
2:30 p.m.:
3:50 p.m.:
4:12 p.m.:

4:40 p.m.:
Afternoon:

Afternoon:

Street, get out. Walk slowly and carefully. Ifuyoan't figure what else to do, just
walk north.”

[3 hr. 14 min.] A NYC Transit emphay stands in front of Grand Central Terminal with a
megaphone to try to dispense advice to travelers.

[4 hr. 2 min.] Partial NYC Transitsvay service resumes, with many routes truncatetiverted
to avoid Lower Manhattan.

[4 hr. 29 min.] Long Island RR rdimsited service eastbound only from Penn Station.

[5 hr. 44 min.] Subway system bedgingeturn to normal except for trains under Loweamhattan.

[7hr. 4 min.] Federal Emergency igement Agency (FEMA) activates four urban seanch a
rescue teams in New York.

[7 hr. 26 min] PATH service betweenwdek and Journal Square resumed.

[7 hr 54 min.] PATH uptown New Yoiké to New Jersey resumes service.
By evening rush, several public anggte water ferry companies are providing
additional ferry service to New Jersey, Queens,Bnaudklyn, evacuating about
160,000 people from Manhattan.
200,000 phone lines in Lower Manhataa crippled, telephone and cellular service
is overloaded when Verizon central hub at WTC daedag

5:20 p.m.: [8 hr. 34 min.]  WTC Building 7, headgters of NYC Office of Emergency Management (OEM)

collapses.

6:00 p.m.: [9 hr. 14 min.]  Amtrak resumes pageemail service.
7:02 p.m.: [10 hr. 16 min.] Some NY bridges op@woutbound traffic.
7:30 p.m.: [10 hr. 44 min] Long Island Rail Raagdtores full schedule east and westbound.

Nightfall:
End of day:

750 National Guard troops are in NYCassist police.

65 percent of subway service is baaperation. Throughout the day, NYMTA
bus service continues running north of Lower Matarat
AT&T reports that it has handled the largest dag-volume of calls in its history.

4.1 Transportation System: New York City Metropolit  an Area

The 2,440-square-mile region of the New York Citgtkdpolitan area has one of the most
complex and extensive transportation networks enwvtbrld. There are 500 route miles of
commuter rail, 225 route miles of rail rapid transearly 23,000 centerline miles of roads,
streets, and highways, three major commercial espand maritime facilities for passengers
and goods. The network is operated by a multinfdgate, local, and regional authorities as
well as private companies. Figure 5 gives an aeerof traffic volumes on major crossings and
transit boardings. The following list demonstrates level of interdependence involved:

» The Port Authority of New York and New Jersey opesahree major airports, two
tunnels, four bridges, the PATH interstate raiteys two bus terminals, two ferry
services, and seven marine cargo terminals in dnelRstrict, comprising a twenty-five-
mile radius of the Statue of Liberty.

« The NYC DOT manages city streets, highways, ankiparfacilities, four major bridges,
six tunnels, and one ferry service, and overseespliivate ferry and seven private bus
companies serving New York City.

 The NYMTA runs the NYC subway and bus system (#ngdst subway and bus systems

in the country), two commuter rail systems, a Lésignd bus service, seven bridges, and

two tunnels.
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Additionally, New York City is the most densely pogted urban area in the nation. The region
is heavily dependent upon its transit system asdiamost widely used public transportation

network in the nation. The typical weekday transiérship for all the transit modes in New
York City is 7.6 million riders per day.

[

George Washington
Bridge 307,00 vehides/day M BRONX
W, 155th St. Bridge \/
W. 145th St. Bridge
25,000 DO
'W. 138th St. )
NEW JERSEY Bridge 36,000 E'P“X"Mﬁgﬁogge
e g
HATTAN Triborough Bridge
182,000
La Guardia Airport
F
Lincolgd Queenshoro Bridge
Tunnel 244,000 [T
125000/ §
PA 3|
8
|
e QUEENS
[oir%0) 1o { s =
i s \ Tunnel 81,000 =
PATHWTC
commuiter rail Canal St World
station serves Trade
136,000 passengers Holland Center, "Willamsburg
per day Tunnel Bridge 76,000
99,000 .
[PANYN) B8
= Manhattan
+ & / Bridge
Newark Airport o 67,000
e Brooki: .
PANYNJ - Brooklyn yn
feanv)] & Bridge
Tunnel 130,000
64,000
e
Staten Island Ferry
63,000 passengers/day
.f JFKAlrgorl i
S
2 BROOKLYN y/A
nd
STATEN ISLAND z Passengers
Transit per weekday
NYC Transit subway 4,226,600
ana NYC Transit buses 2,169,800
——— Private buses 288,900
MTA Long Island Bus 99,100
MTA Long Island Railroad 296,800
\Verrazano-Narrows MTA Metro North Railroad 231,600
Bridge 186,000 Port Authority PATH 258,400
MTA Public and private ferries 91,600
PANYNJ Staten Island Bridges B "‘_\_J i
| Total 7,662,400
Bayonne Bridge 21,000
Goethals Bridge 76,000
Outerbridge Crossing 79,000

Figure 5. Transportation conditions before September 11
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4.2 Transportation Conditions on September 11

Within six minutes after the first plane struck, 8¥Yransit began emergency procedures from
its Cortlandt Station transporting its passenge/Gity Hall Station before the station collapsed.
The PATH train master gave orders to stop traimiserto the World Train Center. Twenty-four
minutes after the initial attack, the Port Authpiof New York and New Jersey managers closed
all bridges and tunnels. At 9:12 a.m., the Gedgshington Bridge VMS flashed, “Bridge
Closed.” As shown in Figure 6, around 11 a.m.MMS on highways leading into the city
flashed “New York City Closed To All Traffic.”

Staff at TRANSCOM, a coalition of 16 transportateamd
public safety agencies in the New York City metridpa
region, began the process of alerting other agsmfithe
status of facilities and providing updated transgtoon
information to agencies all along the Northeastridor.
As facilities were closed, agency personnel began
performing vulnerability assessments of their own
facilities.

While NYC transportation agencies had individuad an
regional emergency response plans in place, nhatde
planned for an attack of the magnitude of Septerhiberin
addition to the loss of key emergency response and
transportation personnel who worked in the command
center, the transportation and communications M&&M0  Figyre 6. VMS sign on Sept. 11

Lower Manhattan sustained substantial damage. The (Source: Port Authority of NYNJ)

World Trade Center served as the major intermodal

transportation hub for Lower Manhattan. The Codltasubway station and the PATH World
Trade Center station were both severely damagedgditire collapse of the Twin Towers. The
Federal Emergency Management Agency (FEMA), the NDffice of Emergency Management
(OEM), and the Port Authority emergency controlteeswere all located in the World Trade
Center complex and were not able to be used forganey response that day. Communications
hubs for Verizon, TRANSCOM, and the Port Authoatywell as the NYMTA's fiber-optic
network were all located either within or in clgg@ximity to the World Trade Center. All of
these were totally or partially destroyed, sevedommunications during the first few hours

after the attack. This hindered the ability to coamicate internally and externally during the
first few critical hours.

With the closing of the subway and rail serviceragpnately an hour and a half after the attack,
transit options were limited. With most New Yorkybusinesses closing mid-morning for the
day, the remaining 2.6 million New York City workeputside Lower Manhattan were forced to
improvise whatever sequence of trip routes woutdlggm home. For many, the trip home took
several hours longer than normal. Intercity trayrelund to a halt as the Federal Aviation
Administration (FAA) shut down the commercial agtwork and Amtrak and bus lines halted
service. To facilitate evacuation and emergensgaase the bridges along the East River were
open for pedestrians leaving Manhattan and for gemay vehicles entering Manhattan. The
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Coast Guard began the process of overseeing a mtikkstilla of water ferries and private
boats to help evacuate people from Lower Manhatkgure 7, Transportation Conditions on
September 11, gives an overview of the facilitiesed leading into and around Manhattan.
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Figure 7. Transportation Conditions on September 11
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4.3 Key Decisions by Agency on and after September

Agency

11

Key Decisions,
Coordination, and Communication

U.S. Coast Guard

Began process of getting boad#atthattan to aid in the water
evacuation of Manhattan.

Federal Aviation
Administration (FAA)

Ordered the closing of the three NYC-area airpoktster, ordered the
halt of all aviation traffic across the country.

Federal Emergency
Management Agency (FEMA)

Began the process of implementing response toféiefally declared
disaster.”

Federal Highway
Administration (FHWA)

Implemented “quick release” option for Emergencyi&@€ER) funds
enabling state and local agencies to send emergespgnse teams;
helped coordinate relationships between state@ral hgencies.

Information FOR Motorists
(INFORM)

Immediately coordinated with police to open up Ldsignd
Expressway for EMS vehicles; displayed traffic imfation on regional
VMS and deployed portable VMS to NYC bridge andnirentrances;
disseminated traffic reports to local agencies,imezhd the public; sent
all spare resources to WTC.

Metropolitan Transportation
Authority (NYMTA)

Coordinated transit closures and re-routed subvedyst by maintaining
operations staff round-the-clock at the Mayor’s Ofhb interfaced
with Subway Control and Bus Command Centers. $¢bers drivers
were forced to make “ad hoc” decisions in Manhadtter
communications were cut off, buses sustained darfnagedebris, and
hazards blocked roadways.

New Jersey Transit (NJ Transi

Coordinated traim$ closures through OEM at mobile command
center.

New York State Department of
Transportation (NYSDOT)

Supplied portable VMS, barriers, and backhoes t&N#&gion with
promise of FHWA ER funds; coordinated with INFORMNY State
DOT facility) for information dissemination; proved temporary offices
for New York Metropolitan Transportation CouncilYNMTC)
employees.

New York State Police (NYSP

Deployed 23 HighwayeEgency Local Patrol (HELP) vehicles to
locations in Rockland and Westchester Countiesloged 500 troopers
to NYC region (to NYC limits) who cleared highwdgs EMS
vehicles; helped direct EMS vehicles to WTC.

New York City Department of
Transportation (NYCDOT)

Worked with police to coordinate closing every roaddge, and tunnel
in Lower Manhattan and show closures on regionalSykbordinated
with NY State DOT out of Queens TMC.

NYC Office of Emergency
Management (OEM)

Coordinated regional response by issuing generadctives” to agency
liaisons (police, fire, transportation, etc.) otesit OEM; coordinated
with Governor and FEMA for disaster declaration.

NY Police Department (NYPD

Evacuated lower Mardnathy evacuation protocol, tallest buildings
first; directed people and traffic from “high thteaeas” (bridges and
tunnels); secured bridges and tunnels for EMS lehic

Port Authority of New York
and New Jersey (PANYNJ)

Coordinated with FAA to close three major airpokennedy,
LaGuardia and Newark. Ferry division oversaw fenpgrator, NY
Waterway; contacted NY Waterway to make sure thatels were at
Battery Park for evacuation; coordinated with Cdaisard and Coast
Guard security zone. Coordinated with police fosares of bridges
and tunnels, and for EMS access. Closed the \pateto freight
activity.

Transportation Operations
Coordinating Committee

(TRANSCOM)

Issued reports of member agency operating decisiarfax; 800
reports issued in total, terminating on January 220D2.
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4.4 Transportation Conditions after September 11

The transportation network returned to normal sjoaiter September 11. Figure 8 shows the
destruction at the World Trade Center site astef &ptember 2001. After three months, the
airports and water freight port were back in fydeaations, but certain segments of the transit
infrastructure within the World Trade Center aresxavstill out of service and motor vehicle
restrictions were still in place for Midtown andwer Manhattan. As of September 2002, the
SOV ban remained on crossings into
Lower Manhattan, vehicles were sti
being checked at key crossings,
commercial vehicles restrictions
were in place for the Holland

Tunnel, and PATH subway service
only operated to Midtown
Manhattan.

The New York City subway system
was able to restore service to all bu
four stations in Lower Manhattan bt
saw security-related service delays
increase markedly since Septembel
11. With significant job relocation
to Midtown Manhattan, transit
services in that area became
extremely congested. Meanwhile,
combined public and private ferry
service saw a 91 percent overall
growth in their use after September
11, the highest since the 1940s. Tc
respond to the increased demand ft et v
ferry services, the Port Authority ok h: ' G

concentrated on building more Figure 8. World Trade Center, late September, 2001

yegs . S : FEMA
facilities in Lower Manhattan. (Source )

= e

22



5. Terrorist Attack, Washington, D.C. — September 1 1, 2001

On Tuesday morning, September 11, 2001 at 9:4&dnjacked commercial airline jet,
American Airlines Flight 77 from Washington Dullegernational Airport, deliberately crashed
into the Pentagon. The airliner crashed low aagaally into the Pentagon's outside "E" ring
limestone wall. The impact with the Pentagon, tredconflagration caused by the fuel, created
a catastrophic structural failure of the hit satti®Vithin minutes, the upper floors collapsed into
the 100-foot-wide gap, which extended most of tlag through the office rings to the central
courtyard. Staff at the Arlington County Virgiridre Department actually saw the plane fly
overhead at a dangerously low altitude. When teayrd a crash and saw the thick smoke, they
headed toward the site. In minutes, they wereepbioy other firefighters as well as the

Arlington police, providing aid to the wounded amdrking to put out the blaze.

In comparison with the extensive impacts of theotest attack on the World Trade Center in
New York, the attack on the Pentagon was relatigeggumscribed. Even so, the tragic loss of
life, the psychological impact, and the actionstak response to the attack by local, state, and
federal agencies had major impacts on the trarepamtsystem in the Washington, D.C., region.

Chronology: Terrorist Attack, Washington D.C. — Sep  tember 11, 2001

Time Elapsed
of Day Time Event/Action Taken
8:46 a.m. First plane crashes into the nortretaaf the World Trade Center (WTC).

Michigan DOT activated the EOC (between th&t find second attacks at the World
Trade Center) and readied emergency operations.plaraddition, Maryland DOT
directed the Maryland State Highway Administrat{&HA) and the Maryland
Transportation Authority to keep as many people adchuch equipment as possible
on the roads.

8:50 a.m.: [4 min.] Metro Transit Police Departm@TPD) telephoned FBI Terrorism Task Force,
Washington, D.C., Field Office, to determine if ahyeats had been received for the
District of Columbia. The response was negative.

9:03 a.m.: [17 min.] Second plane crashes intohstmwer of WTC.
9:40 a.m.: [54 min.] FAA halts all US flights.
Metrorail Operations on heightened state eftal
Soon after 9:40 a.m.: Washington Metropolitan Afeansit Authority Police receive a call from a

representative with D.C. Police about a thredflétro and that closing the system
should be considered.

9:43 a.m.: [57 min.] American Airlines Flight 77ashes into the Pentagon. Evacuation of building
begins immediately. VDOT Statewide Transportafi@C is already in the process
of implementing a statewide terrorism alert.

9:53 a.m.: [1 hrs. 7 min.] MTPD notified of Pemta blast.

9:55 a.m.: [1 hrs. 9 min.] Metrorail and Metromatified that Command Post is established by Chief
McDevitt of MTPD. All track maintenance canceledentire railroad.

10:00 am: [1 hrs. 14 min.] America's military mut high alert status. Metrorail Yellow Line trairesrouted to
segments of Blue Line still in operation. Thiseetively closes Yellow Line Bridge
over Potomac River.

10:30 a.m.:  [1 hrs. 44 min.] Federal Office ef$onnel Management decided that 260,000 fedenkienscould
be released from work.

10:32 a.m.: [1 hrs. 46 min.] Amtrak, Virginia Reay Express commuter rail, and the Maryland Transi
Administration’s MARC commuter rail shut down raérvice.
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10:41 a.m.: [1 hrs. 55 min.] Metrorail Blue Litrains run through Pentagon station without stogpin

10:45 a.m.: [1 hrs. 59 min.] Blue Line restoredo station stops at Pentagon and Reagan Natidrnab i
stations.

10:46 a.m.. [2 hrs. 0 min] MPD Command Centeguests Metrorail to cease operations due to pexdeiv
threat. Metrorail determined that threat was medible and continued operations.

10:59 a.m.:  [2 hrs. 13 min.] National Airport séal.

11:05 a.m.: [2 hrs. 19 min.] Metrorail notifiea tun trains through Union Station without statstap.

11:31 a.m.:  [2 hrs. 45 min.] Blue Line train deevsuspended due to warning of unidentified aftcrBlue Line
trains to keep underground in area of Pentagon.

11:39 a.m.: [2 hrs. 53 min.] Arlington County Mayer declared a local state of emergency

11:43 a.m.: [2 hrs. 57 min.] Service restoredlice Line.

11:44 a.m.: [2 hrs. 58 min.] All above groundngain Virginia suspended.

12:00 p.m.: [3 hrs. 14 min.] Governor Jim GilmaiféVirginia declares a statewide emergency.

12:22 p.m.: [3 hrs. 36 min.] State of Maryland@&®stablished.

12:45 p.m.: [3 hrs. 59 min.] Union Station / Aakrreports partial service restoration to UniortiSta- one
route will open at 1:00 p.m. from Washington totiBabre only.

1:15p.m.:  [4 hrs. 29 min.] The Maryland Trangption Authority states that all facilities are endheightened
security and remain open.

1:27 p.m.:  [4 hrs. 41 min.] A state of emergeiscgteclared by the city of Washington.

2:30 p.m.:  [5 hrs. 44 min.] The FAA announces¢hgill be no U.S. commercial air traffic until no&DT
Wednesday at the earliest.

4:00 p.m.:  [7 hrs. 14 min.] Virginia Departmeifittonergency Management announces that all nortidoun
lanes on 1-395 have been closed from the Beltway/ashington, D.C.
6:00 p.m.:  [9 hrs. 14 min.] Amtrak resumes pageenail service.

6:30 p.m.:  [9 hrs. 44 min.] George Washington Meal Parkway reopened

6:42 p.m.:  [9 hrs. 56 min.] Roadway traffic iswly returning to normal. U.S. Park Police havepened the
southbound GW Parkway and traffic on the Clara@aend Rock Creek parkways
is now moving in both directions. Northbound I-38%losed. Pentagon and
National Airport Metro stations are closed.

7:09 p.m.:  [10 hrs. 23 min.] Normal Metrorail ee restored. No station stops at Pentagon aric e
Airport stations.

7:15 p.m.:  [10 hrs. 29 min.] Yellow Line bridgersice restored.

7:20 p.m.:  [10 hrs. 34 min.]Washington Metrofaoli Area Transit Authority Command Center secured.

5.1 Transportation System: Washington, D.C., Metrop  olitan Area

The Washington, D.C., metropolitan area is amoeglst complex multi-jurisdictional
environments in the United States. The profusiostate and local governments, along with
federal agencies and regional transportation ojpgragencies, gives rise to significant
challenges in coordination and cooperation. A$ide the challenge of coordination across
political boundaries, the events of September Hlthe aftermath required coordination and
cooperation from agencies with different jargorsnmand and control structures, and
philosophies—the transportation, law enforcememgrgency management, and public safety
communities that had to respond to the crisis.
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The Washington, D.C., metropolitan area is
also one of the most congested in the nation.
While it has one of the highest proportions of
transit use in the nation—16 percent of
commuters use transit to get to work—the
D.C. region ranks high in measures of traffic
congestion and travel delay. Metropolitan
Washington, D.C., is in the top five among
the nation’s 68 largest urbanized areas in five
of the Texas Transportation Institute’s indices
of congestion, and is in the top ten for all ten
measures.
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A complex structure of agencies and organize
tions shares control of the transportation
network. Figure 9 shows the political
boundaries of the Capital region. Operating
agencies with responsibility for major
highways in the area include the Maryland
DOT, the District of Columbia Department of
Public Works (Transportation Division)
(DDOT), and the Virginia DOT, as well as the
National Park Service (NPS) for the region’s
parkways and the Arlington Memorial Bridge.
The Washington Metropolitan Area Transit AuthofyMATA) operates the Metro rapid
transit system and the bulk of surface bus seimitiee region, but local jurisdictions also run
some transit service, including routes that utitize newly redesigned Transit Center at the
Pentagon.

Prince William
County

Figure 9. National Capital Region

Federal agencies often exercise control over #resportation network of the region. This
became especially clear on September 11, as streetsclosed at the direction of the Secret
Service and the Capitol Police to establish separaneters around critical governmental sites.

5.2 Transportation Conditions on September 11

Washington, D.C.

In Washington, D.C., traffic into the city was deted, as officials declared a state of
emergency. Ramps were closed from interstate&/dttel alerted motorists to avoid the area.
Retiming traffic signals for very heavy peak-permabound traffic facilitated traffic flow out of
Washington. HOV lane restrictions were removed, averhead sign changes, HAR, and the
media alerted motorists to changes in traffic pagte Staff at the DDOT changed the D.C.’s
signal system to “p.m. mode” at around 10:30 a.m.

The Secret Service contributed to downtown trgificblems by expanding the White House
perimeter and closing streets. As quickly as fmssD.C. DOT deployed portable VMS signs
and traffic cones to redirect traffic away fromestr closings. As in many other jurisdictions,
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rumor control was a significant problem; erronemorts about the transportation system status
(including reports that Metrorail had closed) hadbé verified or discounted. Figure 10 displays
the major closing that occurred in the Washingidi@. area on the morning of September 11.
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Figure 10. Transportation facility closings on September 11

WMATA management reported that Metrorail’s ridepshias 445,038 between opening and 6
p.m. on September 11, about 40,000 fewer ridestti@previous Tuesday. WMATA managers
closed the stations at the Pentagon and ReaganngdbAirport, and rerouted the Yellow Line
away from the bridge across the Potomac River. W Ataff also provided buses to help
transport the injured, and provided several Metsaeisuo assist D.C. Metropolitan Police in
moving personnel to various locations throughoatDiistrict. Traveler information was also
valued highly during the crisis. Local and stategynment traveler information Web sites saw a
significant spike in activity.

Northern Virginia

Officials at the statewide Transportation Emerge@pgrations Center (TEOC) were in the
process of implementing a terrorism alert via thegiiia Operational Information System
(VOIS) in response to the New York events whentltirel hijacked aircraft flew directly over
the Smart Traffic Center (STC) in Northern VirginiAfter the plane hit the Pentagon, VDOT
staff went to the highest state of readiness, imgkxisting emergency plans, activating the
Statewide TEOC, and implementing disaster resppriecols at the Northern Virginia STC.
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The Pentagon is located in Arlington County anskis/ed by the Arlington Fire Department.
Because of a prior formal agreement, the departasntmed incident command. Arlington's
EOC, which coordinates all of the County's disasteponse efforts, was activated, and
employees on the County's emergency response teanhs their way to the center. Less than
two hours later, a local state of emergency wataded.

The Northern Virginia STC made itself availabletie military as a command post for dealing
with the Pentagon incident. The Northern Virgibiatrict of VDOT augmented STC, Safety
Service Patrol (SSP), and traffic control assefadditate clearance of the D.C. area. Signal
coordination, suspension of construction lane clesstatewide, and reversing and opening of
HOV lanes in the outbound direction were immediateplemented. Tiger teams were
deployed to assist the Northern Virginia Distri¢Tiger teams are VDOT crewmembers who are
deployed to regions in the state that need additiassistance in preparing for and responding to
severe weather events or any other emergencielvingdhe roads and highways.) VDOT'’s
representative to the Governor’s Terrorism Taskc&anet with other members of the Task
Force to provide transportation input to actiorsoremended to the Governor.

Maryland

In Maryland, the first concern was to make suregleere no imminent threats to infrastructure
and to secure the bridges, tunnels, and milesamiway against future threats. After that was
accomplished, the focus became getting the traKittng from downtown Washington,
Baltimore, and Annapolis safely home. Althoughréheas near-gridlock as many employers
(including the Federal and state governments) atbeamployees to leave early, there were no
formal evacuations.

Maryland DOT activated their EOC between the frstl second attacks on the World Trade
Center and readied their emergency operations plansddition, state officials directed the
Maryland State Highway Administration (SHA) and #aryland Transportation Authority to
keep as many people and as much equipment as lgossithe roads. Maryland transportation
authorities implemented a number of specific adistatewide in response to the situation.
Stranded or abandoned vehicles, especially unddgds, were moved. All video surveillance
cameras at high-profile locations, including md&adges and tunnels, were activated and
monitored. Retiming traffic signals for very hegwak-period outbound traffic facilitated
traffic flow through suburban Montgomery Countyll éonstruction work zones involving lane
closures were terminated. State troopers and lsliadyT ransportation Authority Police worked
on clearing fender-benders and disabled vehicle® mggressively. Physical barriers were
placed in front of facilities that housed commaedters, and heightened security measures were
instituted at all facilities. SHA staff helped tNational Security Agency (NSA) to evacuate
non-essential personnel. They also sent a tea@mioi manually reset and operate the traffic
lights to improve flows.
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5.3 Key Decisions by Agency on and after September 11
Agency Key Decisions, Coordination, and Communicati on
FAA Ordered halt of all flights across the country.

Maryland DOT

Activated the Statewide TransportaiddC. Directed Maryland State Highway
Administration and Maryland Transportation Authgtib keep as many people and
equipment as possible on roads. Coordinated wid®V command center.
Maryland Transit Administration shut down commutait operation (MARC).

Maryland Transportation
Authority

Inspected highways, land bridges, overpasses utsderisdiction and monitored
video cameras at high-profile locations. Also tdvseispicious and abandoned cars
from the roadway.

Maryland State Highway
Administration (SHA)

District engineers provided regular patrols of higgk structures, and also
dispatched bridge inspectors to high risk bridgesbservation. These are now part
of their routine duties. Also set traffic controfmnually to improve flow.

Maryland State Police

Directed traffic, and invgated and towed abandoned vehicles.

Metrorail

Initiated operations on high alert. Reted trains to avoid the Potomac River
Bridge.

Virginia Department of
Transportation (VDOT)

Statewide Transportation EOC implemented a stattedorism alert. Augmented
STC, Safety Service Patrol and traffic control ss$e facilitate clearance of the
D.C. area in terms of traffic management. Pradidssential rescue and recovery
equipment requested by authorities at the Pentsigon

Governor's Terrorism Task
Force

Recommended actions to the Governor of Virgini@OA representative a part of
the task force providing transportation input.

Metro Transit Police
Department (MTPD)

Established command post, monitoring system suawneié, alerting tactical police,
and sent bomb-sniffing dogs to stations. Keptiase contact with the FBI, fire
departments, and other law enforcement agencidég iregion.

Arlington Fire Department

Assumed incident command carried out fire-fighting and emergency medical
services.

Arlington Police
Department

Performed traffic and crowd control at the Pentaganwell as securing the
perimeter. Also investigated and towed abandomdnicles.

State Highway
Administration (Maryland)

Inspected high-risk bridges for irregularities. sBetraffic signals to improve traffic
flow. Rerouted traffic to control access to Andseir Force Base and provided
concrete barriers to secure access to the base.

Motor Carrier Division

Stepped up vehicle inspeatiavith special emphasis on hazardous materiasload
and drivers.

D.C. Division of
Transportation (D.C.DOT)

Kept in close contact with Northern Virginia STCdioeck on status of roads in that
region. Changed signal system in the D.C. argantomode. Redirected traffic
away from closed streets.

Secret Service

Expanded White House perimeter laséd streets.

Washington Metropolitan
Area Transit Authority
(WMATA)

Set up command center and kept close contact \Eithfife departments and other

law enforcement agencies in the region. Closegbstand rerouted the yellow line

away from the bridge across the Potomac Rivervied buses to transport injured
and D.C. Metropolitan Police personnel. Also h&ged system surveillance and

alerted tactical police.

National Park Service

Closed and monitored parkwagway in and around Washington and Maryland.

5.4 Transportation

Conditions after September 11

In the Washington metropolitan area, congestionraidederal facilities and military bases

caused by new security procedures continued teptésansportation-related problems after the
event. These problems ranged from relatively mahosures and restrictions, such as the street
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closings near the White House and truck restristimmound the Capitol, to significant issues
such as the closure of a major commuter routepsdes through a Northern Virginia military
base. WMATA managers made several changes inmespo the events of September 11. The
new Pentagon bus terminal and transfer facility e@spleted and opened for business on

December 16, 2001, restoring full service to thet&gon and eliminating the temporary transfer
facility at Pentagon City.
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6. Rail Tunnel Fire, Baltimore, Maryland — July 18, 2001

At 3:04 p.m. on Wednesday, July 18, 2001, the 60=&X freight train L412-16 entered the
Howard Street Tunnel in downtown Baltimore. Thaarr being pulled by three engines, carried
31 loaded and 29 empty cars, with a mix of freilat included empty trash containers, paper
products, plywood, soy oil, and several tanker.cditse engineers felt the train lurch and come
to a rough stop. They tried to radio the CSX dislper to give notice, but they were in a dead
zone in the tunnel. A few minutes later, one ef éimgineers was able to reach the train master
on his cell phone.

As the fumes from the diesel engines got worsedtiggneers did not know at that point that
several cars had derailed and a fire had brokex thet engineers exited the tunnel. They were
then able to notify the CSX dispatcher in Jacksiterlorida. The engineers noticed that the
smoke from the tunnel was increasing, evidencefwé aomewhere among the cars. After
reviewing the bill of lading, and seeing the wotllazardous materials” they radioed
Jacksonville again, asking the dispatcher to n@éitimore City that not only had a train
derailed in the tunnel and caught fire, but thatltdad carried hazardous materials. Whether
these were also on fire was unknown. Figure 1stbe smoke billowing out of the Howard
Street tunnel the afternoon of July 18, 2001.

Figure 11. Smoke from the south portal of the Howard Street Tunnel
(Source: Baltimore Sun)
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Baltimore City firefighters received notificatiori the event somewhere between 3:35 p.m.and
4:15 P.MY. The Fire Department crew also reviewed thedfilading and assessing the scene,
realized that the freight train was carrying a @griof hazardous materials (including
tripropylene and hydrochloric acid). Emergencymsse efforts were further complicated when
a break in a forty-inch water main located underititersection of Howard and Lombard
Streets, almost directly above the site of theitheeant, spilled water into the tunnel and onto the
street. These events occurred as the City ofrBate was preparing for both the evening rush
hour and the second game of a baseball doublehab@eiole Park at Camden Yards. The City
thus found itself facing a potentially catastropsitciation at peak demand hours for
transportation services.

Chronology: Tunnel Fire, Baltimore — July 18, 2001

Time Elapsed

of Day Time Event/Action Taken

3:07 p.m. 60-car CSX freight train carrying hazarsl materials derails in the Howard Street
Tunnel in Baltimore, Maryland

3:15 p.m. [8 mins.]Engineers detect fire in 1lilerfong tunnel.

3:25 p.m. [18 mins.] Engineers decouple engines foarning train, exit from tunnel

4:15 p.m. [1 hrs. 8 mins.] Baltimore City Fire Repnent arrives as first responder, assumes inciden

command responsibilities. CSX Engineers providleobiading indicating derailed
train is carrying hazardous materials.

4:15 p.m. [1 hrs. 8 mins.] CSX Transportation fiesi Maryland Department of the Environment—Emeaogen
Response Division (MDE ERD) of the derailment afrircars carrying hazardous
materials.

4:20 p.m. [1 hrs. 13 mins.]Emergency Responsésbiv personnel arrive on scene, contact National
Transportation Safety Board, Baltimore City Firep@ement Battalion Chief 6, and
Baltimore City Fire Department hazardous mategalsrdinator. Units begin
assisting city personnel with analysis of trainwnentation and potential hazardous
products. MARC commuter rail, the Maryland Tramsitministration’s Central
Light Rail Line, and rail freight movement are digted by tunnel street fire.
Maryland Transit Administration initiates bus bredtp bring MARC passengers
from Dorsey Station south of Baltimore to the City.

Chief of the City Fire Department requests thilatnajor roads (1-395, 1-83, US-40)
into Baltimore City be closed

4:30 p.m. [1 hrs. 23 mins.]Baltimore City Polibepartment and Department of Public Works stadutng
downtown traffic away from the scene using signd pinysical barriers; Howard
Street and all streets crossing over the HowamreeStunnel are closed. Interstate
highways 1-395 northbound and 1-83 southbound &osed to traffic trying to get
into the City.

4:35 p.m. [1 hrs. 28 mins.]MDE requests consgltthemist assistance through South Baltimore Imdlist
Mutual Aid Plan (SBIMAP). MDE advises BaltimoretHazMat of potential
hydrogen fluoride (HF) vapor hazard due to therdegradation of fluorosilicic acid;
identifies specialized treatment needed for HF sxpes.

4:45 p.m. [1 hrs. 38 mins.]Baltimore City EmerggiManagement contacts MDE to report that cityoixfs
are preparing to sound siren system to notify neegbidents to shelter in place.
MDE concurs with shelter order.

! Published reports have listed two different timegarding when the Fire Department was notifiedXGecords
indicate that notification was provided at 3:35 PMjile Fire Department records indicate that ncdifion was
received at 4:15 PM. See RailFan and RailroadeNtber 2001, “Fire in the Hole”, p. 44.
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4:53 p.m. [1 hrs. 46 mins.]MDE contacts U.S. G@asard and requests assistance. MDE and SBIMAP
personnel conduct air quality monitoring along Hoav&treet Corridor and in the
vicinity of the Mt. Royal Station.

5:00 p.m. [1 hrs. 53 mins.]JU.S. Coast Guard cddeaer Harbor to boat traffic. Orioles’ office vkers are told
to leave B & O Warehouse.

5:45 p.m. [2 hrs. 38 mins.]Civil Defense warngigens sound.

6:15 p.m. [3 hrs. 8 mins.] Water from the brokeater main located under the Howard and LombarcdeStre
intersections surfaces and floods the street. MadyTransit Administration closes
Metro’s State Center station due to smoke entdhiagstation via subway tunnel and
station ventilation fans.

8-9:00 p.m. [4 hrs. 53 mins.]Roads and entrande/@mps on major thoroughfares into the City reop
sporadically.

11:00 p.m.  [7 hrs. 53 mins.]Baltimore City Firefartment Command Staff direct primary Command Post
operations to be relocated to the vicinity of Camdfards stadium complex. Water
is cut off by BCDPW at the point of the water mhneak.

6.1 Transportation System: Baltimore Metropolitan A rea

The City of Baltimore is the principal metropolitarea in the State of Maryland. The City is
located in the heart of the state and is a cetraabportation hub for the Northeast Corridor.
Figure 12 gives an overview of the Baltimore regi®5, the main north-south interstate along
the east coast, runs through the heart of the Gitynecting to the Inner Harbor and downtown
Baltimore via I-395. 1-695, the Baltimore beltwdinks 1-95 with I-70, a major interstate route
that connects the mid-Atlantic region with the Meht, and 1-83, which links Baltimore with
York, Pa., Harrisburg, Pa., and points north. ddition to the above roads, there are two tunnels
passing under the Port that connect the Intersyasttem. These are the Fort McHenry Tunnel,
which is part of I-95, and the Baltimore Harbor Tieh) which part of 1-895 connecting with I-

95.

Baltimore City and the State of Maryland share oesybility for the operation of transportation
facilities located within the City. The BaltimoBepartment of Public Works has responsibility
for all surface roads within the City, includingminterstate routes and 1-83, 1-295, and MD
Highway 40, while the Maryland DOT modal adminitias are responsible for most of the
Interstate network, transit, and the Port of Battien The Maryland Transit Administration
(MdTA) operates all transit services in the Cityluding bus, light rail, heavy rail (Metro), and
commuter rail (MARC). The Maryland Transportatidathority owns and maintains parts of |-
95 and I-395. In addition, regional and distrifftces of federal transportation agencies are also
located in Baltimore and at Baltimore/Washingtotetnational (BWI) Airport. The City’s
Office of Emergency Management is responsible &rdling emergencies and incident
management within Baltimore.

Maryland’s Coordinated Highways Action Responsermf¢@HART) system is a state-of-the-art
transportation management center. The systemdasluameras located along the Interstate
highway system, HAR, VMS, and a Web Site. Thee&S@perations Center responsible for the
operation of CHART is located south of BaltimorgyGiear BWI Airport. The CHART system
offers multiple capabilities, including travelefanmation services, incident management, and
congestion management.
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Figure 12. Baltimore regional highway system with closures on July 18

Baltimore is also a major transit point for the rament of freight, served by two major
railroads, Norfolk Southern and CSX. The Howane&t Tunnel, which is owned and operated
by CSX, represents the only direct rail link betwdéiee northeast, southeast, and mid-Atlantic
region. The Port of Baltimore is one of the latgemtainer ports on the East Coast, and is also
one of the leading ports for RO/RO traffic (rollfowil-off, including automobile imports into the
United States). The Port generates significamgliteiraffic, with approximately 80,000 truck
trips on an annual basis.

MdTA operates an extensive mass transit systemmttie City and the surrounding region.
The Central Light Rail Line travels a 29-mile cdot, with an average daily light rail ridership
of about 30,000 passengers. MdTA also operateBdlianore Metro subway system, with
daily ridership of 45,000 passengers, and a citgvoids service, with daily ridership of
approximately 250,000 people. Commuter rail ser¢{MARC) is operated between Baltimore
and Washington, DC. The Camden Line, with datership of 3,500 passengers and a
terminus at the Camden Yards Station near thewtegjiwas the only one of the three MARC
services impacted by the event on July 18.

In 2000, Baltimore ranked in the top thirty out7& U.S. urban areas in each of the ten
congestion indices developed by the Texas TrarsfgantInstitute, and in the top twenty for
annual person hour delays, annual excess fuel ogutgan, and congestion cost. Even so,
Baltimore does have a relatively high proportiomss transit use, with 16 percent of
commuters using transit to get to work.
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Howard Street and the Howard Street Tunnel ardddca the heart of Baltimore City’s
business and cultural districts and are adjacetite@ore of the City’s tourist and sports
attractions and the Inner Harbor. Howard Stre#dtesextension of 1-395, serves as a major
north-south arterial for the city and runs adjader®®riole Park at Camden Yards and the
Baltimore Ravens’ football stadium. It is alsos#do the Inner Harbor and the National
Aquarium, the heart of Baltimore’s tourist area.

The Howard Street Tunnel is along CSX’s major fneithrough-route on the Northeast corridor,
from the southern states through Washington, Cai,Baltimore and on to New York and
Philadelphia. The tunnel, constructed in 1895adutrick, runs for 1.7 miles through the heart
of Baltimore and is said to be the longest undengdoconduit of freight on the Atlantic
seaboard. The tunnel ranges from 60 feet undengratiits deepest and rises to three feet
underground at its shallowest. Before the accidbete were an estimated 28 to 32 freight ralil
trains passing through the tunnel dalily.

6.2 Transportation Conditions on July 18

City officials faced three challenges once the fees detected:
. Identify the exact location of the fire in the t@hn
Determine the potential environmental impact frole tburning cars containing
hazardous materials.
Determine whether downtown Baltimore would neetiéevacuated.

The problem of identifying the potential environrte@nmpact was resolved by the Maryland
Department of the Environment’s (MDE) Emergencyiese Division (ERD). Following a
review of the bill of lading provided by the CSXgemeers, the MDE ERD personnel contacted
members of the South Baltimore Industrial Mutuadl Rlan (SBIMAP). SBIMAP is a voluntary
consortium of manufacturers, emergency responsopeel, Baltimore City environmental and
emergency management personnel, and MDE, focusdteddouth Baltimore industrial area.
The consortium’s purpose is to plan for and respgoridcidents such as the Howard Street
Tunnel fire where hazardous materials and poteatigironmental incidents are involved.
SBIMAP was established in 1982 and is largely fuhdg industry. SBIMAP member
companies provided two chemists, who quickly debeeah that the hazardous materials involved
in the fire would not, in fact, either individualty in combination, present a serious
environmental hazard.

The tunnel fire had an immediate impact on transgpion services in Baltimore City. Several
specific actions were taken, and specific shorztgansportation impacts resulted from the
tunnel fire and water main break. The first wasguest by the Incident Commander to close
the major roadways into the City. The roadwayeaystvas opened to traffic the following
morning. The closing of city streets in the viggmof the tunnel, and the rerouting of passenger,
bus, and commercial vehicle traffic followed thatian. On the day of the incident, drivers
were trapped on gridlocked streets, and peoplesdait curbs for buses diverted from their
regular routes. However, once traffic managemestguures were put in place, the City was
cleared of traffic within two hours of normal rusbur times (8:00 p.m. as compared to 6:00
p.m.). Figure 13 is a map from tBaltimore Sun detailing road and transit closing.
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During initial response to the fire, the Metro seye ¢ a-icllock arips cily

State Center station (the station closest to Vi _ S _
closed due to smoke accumulation. Light rail SEFVR e daysmner s feicnt train Geramment an fre biorie
the VICIﬂIty Of the Water maln break was dlSI’U pm, a_udra L')]'Dkﬂfl \-.-?Ler 1:(13111. continues to cause delays.
was the MARC commuter rail and Oriole game day D = |
service. MARC trains were stopped at the Dorsey
Station near BWI Airport, and a bus bridge wasuget

by the MdTA to bring passengers into the City.

The U.S. Coast Guard closed the Inner Harbor to bo:
traffic at 5:00 p.m. The disruption of rail freigh

movement along the East Coast resulted in reported ] R e
delays of 18-24 hours for rail freight from Chicago f“ﬁ*cm Chiase 87
Baltimore/Philadelphia, and delays of 24-36 houors f - N2 L v |
north-south movements resulted from the tunneldeir oy, | \\g B
closed due to the fire. D R | ) E
e ) i,
One other major impact of the accident was on the B Ji ool s
telecommunications front. Keynote Systems, an = " e T
Internet performance company, had significant heer Fransinse ) |§| — 11—
backbone slowdowns. The Howard Street Tunnel patbest St g B2 E
houses an Internet pipe serving seven of the bigges 5 Lm‘g“““i“ﬂ“‘-“ " Sacstoimat [
U.S. Internet information service providers (ISP§he - i%‘ | ben | -E‘“"*‘?“f
fire burned and severed fiber optic cable, causing o | ] —
backbone slowdowns for Metromedia Fiber Network, ... H chantid center 1

Inc., WorldCom, Inc., and PSINet, Inc. Reportsaver
received from the whole East Coast on service
disruptions and delays (for example, the Hearst .
Corporation lost e-mail and its main links to itekV S| o
pages on the Internet), and even the U.S. embassy i
Lusaka, Zambia, experienced problems with e-mail.
Both WorldCom and MFN had fully redundant servici
restored by July 20.
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6.3 Key Decisions by Agency on and
after July 18

Figure 13. Howard Street Corridor
diagram in the Baltimore Sun, July 20
Key Decisions,

Agency Coordination, and Communication

Baltimore City Fire Department Fire suppression.

Baltimore City Police Department Closing of stremtsssing over the Howard Street Tunnel.
Baltimore City Department of Public Repairs to water main and street surface at Hoaadd
Works Lombard Streets. Traffic control in Baltimore City
Baltimore City Office of Emergency Media Information.

Management
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Key Decisions,
Agency Coordination, and Communication
Maryland Department of Transportation ~ Worked withitBnore Department of Public Works (DPW) to
establish a plan on how to repair the infrastriectlamage
once the fire was extinguished (procurement issues#Ang a
contractor in place to do repairs, developing a jpla how
repair work would be implemented once the “greghtfi
would be received, plans for site survey, trafiieedsion plan,
etc.).
Maryland State Highway Administration = Through CHAR{istem, posted notices on fixed and mobile
DMS advising that major routes into the City wel@sed.
Mass Transit Administration Light rail and bus ogéons.
Establishing bus bridge between north and soutmeats of
light rail. MARC operations. METRO subway operate—
tunnel inspection.
Maryland Transportation Authority Responsible fosering 1-395 route into Baltimore was closed
off during initial incident response activities.
Maryland Dept. of the Environment, | Obtained information on possible environmental iotjme
Emergency Response Division train fire (hazardous materials). Monitored aid avater
quality in area around the tunnel and the Innebdiar Worked
with Coast Guard to contain leakage into Inner ldarb
Checked rail cars pulled from tunnel for structungégrity.
Coordinated removal and disposal of hazardous mtdrom

the train.
Maryland Emergency Management Coordinating activities of state agencies.
Agency Media relations and rumor control.
US DOT, U.S. Coast Guard Implemented waterway gafetasures, including closing of

Inner Harbor. Supported hazardous material deteetnd
containment.
U.S. Environmental Protection Agency Assisted watbnitoring of air and water quality.

6.4 Transportation Conditions after July 18

Suppression of and initial clean up from the turfimeltook approximately five days. The tunnel
was reopened to rail traffic on July 23. For fdaeys following the incident, streets in the
vicinity of the tunnel and the water main break agmed closed, and all vehicle traffic was
diverted. On July 24, nearly all streets were epeto traffic. Only a two-block stretch of
Howard Street (around the intersection with Lomifaineétet) and a portion of Lombard Street
from Sharp Street to Eutaw Street remained closed.

The major long-term impact from the tunnel fire veasthe Central Light Rail Line. The light
rail track in downtown Baltimore runs directly owbe Howard Street Tunnel and the water
main. When the water main broke and the area drthenbreak collapsed, much of the
foundation support for this section of the light teack was removed. The light rail track is
embedded on a concrete slab, but much of therfdemeath the slab was washed away or
collapsed. Completing repairs to the water maguired twelve days while reconstruction of
the light rail bed and tracks took a total of 5ysia
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7. Earthquake, Northridge, California — January 17, 1994

On Monday, January 17, 1994, at 4:30 a.m., an @aadte of a magnitude of 6.8 shook Los
Angeles, California. The actual earthquake (as@dutbsequent aftershocks) lasted only about 1
minute. But it damaged 114,000 residential androencial structures spread over 2,100 square
miles, took 72 lives, and significantly impaire@thos Angeles regional transportation system.
January 17th was also Martin Luther King Day, aamatl holiday, and so roadway volumes
throughout the day were lower than on a typicalkday. The earthquake’s aftermath generated
a year's worth of highway work in a single eveREMA reported the Northridge earthquake as
one of the largest and most costly federal disastéth initial cost estimates of total damages at
$25 billion.

The most severe damage caused by the Northridgegeake was on I-5. I-5, the main
north/south artery in Southern California connegtime Los Angeles basin to Northern
California, had collapsed at both the interchangh ®R-14 (which connects the cities of
Lancaster and Palmdale with Los Angeles) and orotdpld Road at the Gavin Canyon
underpasses. I-5 also suffered damage north df3H&R-14 interchange, effectively closing the
main highway link over the mountains. Figure 1dws some of the damaged sustained on the
I-5.

Figure 14. |-5 damage at Gavin Canyon
(Source: Caltrans)
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The connector at the 1-5/14 interchange in Sylnelapsed. This connector was the only
freeway link over the mountains to Lancaster arichBale. Except for the extensive damage at
the interchange, Route 14 to the north was unaitect

The major east/west freight corridor (the highbvieled Santa Monica freeway) was destroyed
at four overpasses. Structural damage to buildimgsls, and utilities also occurred in the I-10
corridor connecting Los Angeles and Santa MonidtH) the most severe damage in Northridge.
Figure 15 shows the damaged sections of the iaterst

SR-118, just north of Northridge (the earthquakieeier), had sustained extensive damage.
The eastbound roadway had collapsed completelyaséparate places. Additional damage
over other areas along SR-118 closed the entitesexf highway between 1-405 and I-210 in
both directions.
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Chronology: Earthquake, Northridge — January 17,19 94

Time Elapsed

of Day Time Event/Actions Taken

4:30 a.m.: 0 minutes An earthquake of amitade of 6.8 occurred in the Los Angeles areatered in
Northridge. Damage spread over 2100 square miléstaough three different
counties.

4:31 a.m.: [1 min.] 5.9 aftershock.

4:35 a.m.: [5 min.] Los Angeles City and Coun9Es are

activated.

4:45 a.m.; [15 min.] FEMA Response began.

5:45 a.m.: [1 hr. 15 min.] Los Angeles Mayor Rian declared a state of emergency.

6:00 a.m.: [1 hr. 30 min] FEMA Headquarters Egesicy Support Team was activated.

6:45 a.m.: [1 hr. 45 min.] As many as 50 streaitires were reported, in addition to numeroystutes in
water and natural gas mains. Power outages repoitiavide.

9:05 a.m.: [4 hr. 35 min.] California Governont®&Vilson declared a State of Emergency.

9:45a.m.:  [4 hr. 45 min.] All active fires wemader control.

2:08 p.m.:  [9 hr. 38 min.] President Clinton deeld a national disaster for Los Angeles County.

7:00 p.m.:  [14 hr. 30 min.] First of several aaats put in place and crews began work on del¥é&gance and

highway demolition.

7.1 Transportation System: Los Angeles Metropolitan Area

Southern California is a six-county region spanr88¢D00 square miles. In Southern California,
Los Angeles County is both one of the region’s trednation's largest counties with 4,081
square miles, an area approximately 800 squares maitger than the combined area of Delaware
and Rhode Island. Southern California has mone 288 faults long enough to produce
earthquakes as large as magnitude 6 on the Rietade. Between 1980 and January 16, 1994,
these faults produced 19 minor earthquakes.

Considered the most extensive highway network énwibrld, the Los Angeles region has 27
freeways and over 882 centerline miles of highwalisere are over 6 million registered

vehicles in Los Angeles County alone, and aboyté&@ent of all regional households have
access to a vehicle. The Los Angeles metropoditaa is also one of the most congested in the
nation. In 1994, it ranked first among the natso@8 largest urbanized areas in all ten measures
of the Texas Transportation Institute’s indicesafgestion. The region ranked number one in
delays caused by heavy traffic flow and incideats] number one in annual delays in person-
hours per capita.

In Los Angeles County, driving is the overwhelmmgde of choice for commuting.
Approximately 85 percent of workers commute by peed automobiles, while less than 10
percent rely on public transportation. Motoristska about 23 million vehicle trips daily.

Geographically, Los Angeles is separated from eéatnd northern California by the San
Gabriel Mountains to the north and San BernardirmuMains to the northeast. Access over the
mountains is limited to two major freeways: I-5,ialhruns the length of the state and SR-14,
which provides access to the Antelope Valley. TFheorridor is especially important to
Northern Californians who depend on I-5 freight mments originating at the Port of Los
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Angeles destined for the Sacramento area and oities in northern California. East-west
traffic is mainly dependent on I-10.

Freeways, highways, and traffic management arelbadrny both state and local agencies as a
cooperative venture. The California Departmentm@insportation, better known as Caltrans, has
run the Los Angeles TMC from the Caltrans DistridDffice building in downtown Los Angeles
since its inception in 1971. At the time of thetkquake, the TMC was being staffed 24 hours a
day, 365 days a year with Caltrans and Californghi¥ay Patrol (CHP) personnel. Extensive
traffic management capabilities were already ic@lan most of the major freeways well before
the earthquake, including speed monitoring loogdets, closed circuit television (CCTV),
ramp meters, and permanently mounted VMS. In agrgemcy, the Caltrans TMC serves as the
regional communications hub, providing up-to-dafeimation on closures, detours, and
reconstruction activities. This information istdisuted through the TMC to public officials,
media, and other agencies.
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Figure 16. Pre-event transportation conditions and traffic volumes
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Traffic intersections within the City of Los Angslare monitored by the Los Angeles
Department of Transportation (LADOT) Automated TiaBurveillance and Control System
(ATSAC) in the ATSAC control center located in thaes Angeles City Hall. Constructed for
the Olympics in 1984, this system has the abibtadjust signal timing in response to real-time
traffic data and monitor key intersections throughthe city. Los Angeles itself has a
commuting population of over 2 million people daily

The CHP also deploys a Freeway Service Patrol (F®mR)prising both tow truck crews and
police officers, which is operated jointly by CHPaltrans, and the Los Angeles Metropolitan
Transit Authority (LAMTA) from the Caltrans TMC. he goal of the FSP is to reduce travel
delays through early detection and clearance afl@mts during peak commute hours. On
January 16, the FSP was operating 144 tow truckidneeway sections covering 381.3
centerline miles of freeways in Los Angeles Courifjie FSP makes about 220,000 freeway
assists annually.

The LAMTA and the Southern California Regional Raiithority (SCRRA) provide the
majority of public transportation in the Los Angelegion. On a typical workday, less than 10
percent of all commuters utilize public transpadiatservices.

The Los Angeles area is a critical intermodal tfangoint for the west-to-east movement of
goods across the United States. The Port of Lagekss is the busiest intermodal freight port in
the United States and among the 10 busiest potkeiworld, with over 3,000 vessels arriving
per year. Trucks leaving the port are typicallgded for the major Southern California
interstates 1-5 and I-10 for distribution throughthe country.

7.2 Transportation Conditions on January 17

At 4:31 a.m. on the morning of the Northridge equiike, the “event” itself was already over.
Fourteen minutes later, after both the City andGbanty of Los Angeles’s EOCs were
activated, FEMA responded, and government offidi@gan making decisions on what should
happen next. By 5:45 a.m., the mayor of Los Anglied declared a state of emergency in the
city while Caltrans began sending out its own tcafianagement teams to assess the damage to
the regional transportation system. Power outages widespread, communications were
impaired, structures were damaged, water and gasmaere ruptured, and four critical
Southern California freeways (I-5, SR-14, I-10, &R+118) were severely crippled. For the
motorists that were driving that day, initial detoallowed the regional highway network to
continue to function while decisions about alterreatransportation routes were being made.
Recommended detours, however, added as much agesOtontrips. The media played a large
role in both disseminating detour information oa ttay of the earthquake and discouraging
motorists from driving if at all possible.

Caltrans sent traffic management teams to insgecignizable hazards and implement initial
closures and detours on local streets. These teanesin the field on January 17 directing

traffic, but because the earthquake occurred @atlye morning, there was very little traffic on
the roadways. By 2:08 p.m., Caltrans had complatethitial damage assessment, hazards such
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as earthquake-related fires were extinguishedfa@maer President Clinton had declared a
national disaster in Los Angeles County.

On the transit side, the Southern California Regjiétail Authority (SCRRA) had expanded
Metrolink commuter rail service north and west witthree days. Bus services were changed,
shuttle services were implemented, detours werénguitice, and employers offered free shuttle
services while federal, state, and local governsipattnered to reconstruct the highway system
in record time. According to the California Depaeint of Transportation (Caltrans)/Federal
Highway Administration (FHWA)he Lessons Learned from the Northridge Earthquake,
“Everyone involved was driven by the desire to ffaet of the recovery effort,” and ‘take pride in
showing what we could do.” Figure 17 shows theorestruction effort underway.

FHWA managers reacted immediately to the declardijoreleasing Emergency Relief (ER)
funds to Caltrans. The ER program funds are aaileor use by the FHWA to help with the
repair or reconstruction of federally funded roagsvthat are damaged as a result of a natural
disaster or catastrophic failure from an exteraaise. Within hours, FHWA field
representatives were working with Caltrans on neing and approving all reconstruction
efforts. At the same time, several contractors W prior experience with disaster recovery
began to mobilize manpower, equipment, and deroalgupplies directly to the damaged
freeway locations, where they were prepared to vaookind the clock. Using emergency
contracting procedures, under orders to immedidtegyn debris removal and demolition
activities, Caltrans paid the demolition contrastfor actual costs of materials, labor, and
equipment with an agreed profit. The contracttastad work based on these informal contracts.
By 7:00 p.m. that first night, the first contragtere in place and work had already begun on I-5
and 1-10 demolition.

Figure 17. Reconstruction after the Northridge earthquake
(Source: Caltrans)
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The Caltrans TMC served as the center of initi@giglen-making efforts by the traffic
management teams, and on the day of the earthgalbkeprdination of traffic operations was
handled there. The TMC staff used backup eledtgenerators for power and relied on landline

telephones for primary com

munications. The FSP waizs run out of the Caltrans TMC. While

the TMC was very functional, its technological daiities were limited for real-time decision-

making purposes. Many of

the areas affected bg#ndhquake did not have ITS technologies in

place in 1994. On the day of the earthquake, &adtand the LADOT immediately began
strategizing about ways to upgrade facilities todia the overload on the Caltrans TMC and

ATSAC.

7.3 Key Decisions by Agency on and after January 17

Agency

Key Decisions,
Coordination, and Communication

Caltrans

Assessed damage to the regional transiparsystem. Used emergency
contracting procedures to start work on rebuildimg network immediately.
Established detours. Caltrans TMC provided infdromaon closures, detours
and reconstruction activities. Later, also devetbp Traffic Management
Plan. Established the Emergency Detour Manageo®stter along with
LADOT, SCRRA and other agencies.

Federal Highway Administration
(FHWA)

Released Emergency relief funds to Caltrans and faith agreements to
completely fund the rebuilding of the highway netkwo

Los Angeles DOT

Along with Caltrans, retimed traffignals and installed informational
sighage. Monitored traffic intersections from sESAC control center.

Southern California Regional Rai
Authority (SCRRA) Metrolink

Expanded Metrolink commuter rail service. Purchasew cars and decreased
ticket prices.

Metropolitan Transportation
Authority (LAMTA)

Changed bus services adding new emergency seinitiading new routes
and service revisions. New park and ride lots wveeeated. With Caltrans,
Metrolink and LADOT, among others, developed mfdtieted public
awareness campaign on traveler information.

Federal Emergency Managemen
Agency (FEMA)

t Coordinated response of 27 federal agencies indakging the FEMA
Incident Command System to provide quick serviegpgdite decisions, and
overcome financial challenges. Opened an earttegsakvice center to aid
victims.

California Highway Patrol (CHP)

Using the Freewagnfce Patrol (FSP) covered strategic highways and
provided extra trucks, extended peak scheduleartbquake-affected areas.
This is operated jointed with Caltrans, LADOT ahd tAMTA.

7.4 Transportation Conditions after January 17

Rebuilding the Los Angeles regional freeway netwadiuired a sustained effort by Caltrans and
unprecedented cooperation between local, statel-aderal Government agencies. Through
demolition, construction bidding, and reconstructithe agencies involved exercised innovative
solutions to existing “red tape” problems to resttite highway network. The use of ER funds
and innovative contracting procedures allowed lierexpedited rebuilding of the Los Angeles
regional transportation network.
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In the first days following the earthquake, Calg@amd FHWA managers discussed bidding, and
eventually signed a memorandum of understandingManh January 26, 1994, which outlined
the three bidding procedures:

1. A+B bidding

2. Invitation to bid procedures

3. Design-build bidding.

A+B Bidding is a “cost-plus-time” bidding procedutet selects the lowest bidder based on a
combination of the contract bid items (A) and theoant time (B) needed to complete the
project or a critical portion of the project. A8dding is used to motivate the contractor to
minimize the overall time on high priority and highage projects. This encourages contractors
to finish early by offering bonuses (incentives) éarly completion and assessing fines
(disincentives) for late completion. The tabledseshows a summary of the freeway
reconstruction and incentive efforts.

Freeway Reconstruction Incentives

Incentive-
Freeway Segment Work began  Work Finished Disincentive Bonus
[-10 February 5, April 11, 1994 — 74 days | $200,000/day | $14.8 million
1994 early
SR-14/1-5 Interchange | March 19, July 8, 1994 — 35 days $100,000/day | $3.5 million
1994 early
SR-14/1-5 Interchange | July 9, 1994 November 4, 1994 —on | $20,000/day N/A
schedule
I-5 at Gavin Canyon January 29, May 17, 1994 Southbound} $150,000/day | $4.95 million
1994 May 18, 1994 Northbound
— 33 days early
SR-118 Eastbound February 10, | May 13, 1994 — 8 days $50,000/day $400,000
1994 early

Invitational bidding was another procedure useedqoedite contract administration by FHWA
and Caltrans staff. This concept was used foretlposjects that had high user delay costs and an
urgent need for early completion. These proje@sevexpected to have short time frames for
Caltrans to prepare the bid packages, greatly étqubddvertising periods for the contractors to
submit bids, and one-day bid openings and awdrasiting the number of bidders on these
critical projects allowed Caltrans to provide paggsto the contractors quickly and answer
guestions. The MOU, signed on January 26, 199%dwmat Caltrans and FHWA officials,
outlined the criteria to be used for the invitatiorbid approach. Caltrans Headquarters
Structures Division identified contractors to beaofshort list” for the invitational bidding based
on internal criteria. Caltrans used the invitatiorbid approach on eight of the 10 A+B
earthquake reconstruction contracts.

Design-build construction is another contractinghanism that allows initial construction to
begin before final drawings for design are approviedllowing the Northridge earthquake,
Caltrans had 70 design engineers in place and tedagin work on plans for the damaged
freeway sections. Contractors submitted techmogosals for construction work, and those
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proposals that met the minimum technical
guidelines were allowed to participate in
the price proposal section of the bidding.

In order to keep the public informed,
Caltrans embarked on an extensive publ
relations effort. Figure 18 is one exampl
of the agency’s efforts to keep the public
informed.

Following the earthquake, a $12.64
million design/build contract was put into
place to install new traffic monitoring anc
commuter information equipment to area
that were affected by freeway damage bt
were not covered by the existing traffic
operations equipment. The contract —
between Caltrans and National Figure 18. Caltrans reconstruction public outreach product
Engineering Technology was signed on (Source: caltians)

January 20, 1994.

« Used early strerigth cur
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8. Findings
Each of the events that were examined presentesipiatation officials with a different set of

challenges for response and recovery. This seatiewers questions about the ways in which
transportation agencies responded to the everdemied to them and what lessons were learned:

* Were the key players prepared?

* Who took action?

* What aspects of emergency response worked welvagdand what aspects did not
work well and why?

* What role did technology play in emergency resp@rakrecovery?

* What was learned and what could be done differentlige future.

Section 8.1 discusses the priorities that guidedatttions taken by transportation officials during
the events described in the case studies. Setfoidentifies those actions transportation
managers took during the events and lessons thaydé.

8.1 Guiding Priorities

During any catastrophe, there is always uncertanagy exactly Actions Taken
what is happening, and priorities are establismetiraodified as the
incident unfolds and more knowledge is gained. ifit&al guiding | °
priority in every emergency is the protection & libut actions
taken under this priority vary considerably. Maapresentatives
interviewed, especially those in the New York Gggion, noted
that before adequate information was availablendutie early
stages of the blackout, they feared a terroriacktand reacted
accordingly. Once a full understanding of the esusf the
blackout was gained, however, agency managergdhleir focus
from security to safety and then to mobility.

Protect lives
Provide access to
emergency
responders

Ensure security
Ensure safety
Reestablish mobility

While police, fire, and other emergency respontiexe the primary task of ensuring public
safety and resolving any dangerous conditionsspartation officials must also immediately
coordinate with these responders to ensure thatribeds are being met. This includes opening
the transportation system to emergency vehicl@sdeide access to those citizens who may be
trapped or stranded. Transportation staff must elsluate their needs and implement
evacuation plans and recovery procedures for faeilities as appropriate.

The challenge that transportation officials facermyian emergency is how and when to begin
restoring the level of mobility that existed prtorthe event. The level of damage and impact on
the transportation system differed in each of #es studied and transportation officials had to
respond in a different manner as events unfolded.

The most significant problem during the blackouswaaturally, the loss of electricity.
Although blackouts are common, many interviewedsahthat they had not experienced one
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involving such a large geographic area and thailired such a large number of electric power
suppliers. Once the cause and the extent of sekbilit became known, managers started to set
priorities.

Staffs working in the paratransit area noted thairtfirst priority was serving patrons who
required life-sustaining services such as dialgsid chemotherapy. Staff at transit agencies with
electrified vehicles started to implement evacuapoocedures. During their evacuation, NYC
Transit staff gave precedence to those passengeksia underwater tunnels and on elevated
structures and to those patrons who had medicalsneBridge and tunnel authorities
reconfigured traffic lanes either to expedite tloevfof buses into Manhattan or to provide
additional capacity to the general public travelioghe surrounding boroughs.

Mobility improved as power was restored. Becaley little physical damage occurred, the
transportation system was almost fully functiomab days after the blackout occurred.

In contrast, the 1994 earthquake centered in Ndghr California, caused massive physical
damage to the Los Angeles area. Luckily, the gadke occurred in the early morning hours of
the Martin Luther King holiday, when traffic volumeas extremely light. Emergency response
needs were limited to extinguishing scattered fieesl all active fires in the region were under
control by 9:45 a.m. the same morning. Becaugbisftransportation staffs were able to shift
their overriding focus rather quickly from safetyrestoring mobility. Work was completed on
the I-10 in less than 3 months, the I-5 and SRith18ss than 4 months and the complicated
work involved in the SR-14/1-5 interchange in 9 rtien

The Baltimore rail tunnel fire provided additioridlallenges to emergency responders and
transportation staffs. They had to modify thegpense as more information became available.
Initially, first responders were concerned onlyhwiihe need to put out a particularly difficult
fire. But once officials learned more from the nfiests about the cargo on the train, a main
priority was to ensure the containment of a po&mnvironmental hazard. Because of the
location of the fire beneath a corridor that comedi a light rail line, a commuter rail line, and a
major north-south arterial, mobility for the areasaseverely compromised.

Suppression of and initial clean up from the turfimeltook approximately five days, and the rail
tunnel was opened to freight traffic on July 23ithiv six days, nearly all the streets in the
affected area were reopened to traffic. RepaiteeédCentral Light Rail Line were completed
within 53 days, and MdTA reported that ridershiptia line was back to normal within two
months of the reopening of service.

In Washington, D.C., security was a top priorititdaving the attack on September 11, as
officials were on high alert for another attackasBd on security needs, officials for WMATA,
the City of Washington, D.C., Arlington County, tBecret Service, the National Park Service,
the military, the states of Maryland and Virginlased access to portions of the transportation
system. The challenges faced by the region’s pamation officials revolved around how to
best facilitate the evacuation of the Washingt@aamn September 11 and provide alternate
routing around closed facilities.
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After the September 11 attack, New York City offisiwere presented with the greatest degree
of difficulty in shifting from security to mobility The need to maintaimgh security

enforcement and give primaagcess for rescue and recovery operations took priontgrahe

need for restoring mobility to the general pubbc $everal months. The transportation officials
responded to the needs of emergency personnetiding which facilities to open and close.
Furthermore, transportation staffs had to insgweeir town facilities to ensure the security of their
property from further attack.

Within two hours of the first plane crash, mostlteg major transportation facilities in Manhattan
were closed. This included all the major bridged annels into and out of Manhattan, most
local streets below Canal Street and all airparthé region. While restrictions were in place
for the general public, these facilities had to aemopen to provide mobility for the emergency
response efforts in the months following. Even gear later, certain restrictions remained in
place, including the ban on single occupancy vekientering southern Manhattan, truck
restrictions in the Holland Tunnel, and a prohdnitiof vehicles on the Staten Island ferry.

8.2 Plan of Action

In order to properly respond to a catastrophic gvesnsportation agencies need to have a plan
of action in place to handle both the emergenamatiin and the process of restoration once the
immediate crisis is over. This section groupsabtons needed into six topics:

* Advanced preparation and planning

» Institutional coordination (both internal and exia)
» Operating decisions

* Role of advanced technology

* Communications

» System redundancy and resiliency

8.2.1. Advance Preparation and Planning

The need for advance preparation and planning egaes is crucial to the safe and effective
management of the transportation network. Follgwire experiences of Y2K and September
11, 2001, many of the agencies confronting the 2088kout had developed emergency
response plans that proved valuable during theshofuthe blackout. Emergency preparation
can include everything from the drafting of an egeeicy response plan to the stockpiling of
certain emergency items to the rehearsal of pdaticuisis scenarios, all in the service of
planning and training for an actual emergency. aubed planning can greatly increase the
effectiveness of emergency response, allowing iddals and agencies to work collaboratively
and efficiently, in agreed-upon roles, to addresssas situation.
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Several key themes emerge from the six cases [eeskare Actions Taken
in regards to advance preparation and planningolMious
but primary theme is the need to learn from previevents
and to incorporate that learning into an agenmsponse
plans. The events described here have served akeaup
call to cities and towns across the country abogineed to
prepare for the unexpected. Several agency rapgetses
interviewed for the case studies cited the impaeanf
formalized emergency response plans, plans tha besn
developed and practiced with knowledge gained fpast
emergencies. For example, learning from an eaatkein
1989, Caltrans management began a statewide tetrofi
program for bridges judged to be at risk to danfeg®a an
earthquake; not one of the 122 bridges that had bee
retrofitted in Los Angeles County as a result & pnogram
sustained severe damage during the Northridgecpeakie.

Learned from previous
events and adapted plans to
incorporate findings
Developed and drilled
emergency response plans
Established emergency
operations centers
Adopted incident commang
systems (ICS)

Developed cooperative
agreements among agencies
Installed seamless backup
power supplies

Initiated emergency
response procedures within
minutes of an event

Emergencies happen without warning, and it isaaitio be
able to rely on agency staff at all levels to mgked and
timely decisions, even if they lack complete knavge of all
of the mitigating circumstances. It is criticaatistaff at all levels be able to respond to
situations and make decisions. As one public @ficommented “emergencies do not happen at
convenient times, therefore it is important tortraot just your first string but also your second
and third string for emergencies.” The Northridgetlequake occurred at 4:00 a.m. when most of
the residents of Southern California were asleég. dvents of September 11, 2001, occurred
during the morning rush hour. The Baltimore turfirel occurred at the beginning of the evening
rush hour, as did the blackout of 2003. Often, ingott decisions have to be made without the
luxury of obtaining detailed guidance from headtgra: For these reasons, it is vital that
emergency response plans make it possible for ggeatft members to know their
responsibilities in an emergency and to easilyguidkly step into their assigned roles, with a
minimum of confusion and wasted time.

The importance of emergency planning in concert wther agencies was a constant theme
throughout each evenfiransportation agencies are interdependent, akimptogether to

create an efficient transportation network. Thiteads not only to transportation agencies, but
also to other, non-transportation agencies involadtie provision of transportation services.
As a result of the events of September 11, oficiedm the states of Maryland and Virginia, the
District of Columbia, and the Federal Governmeghsd an agreement on June 20, 2002, to
improve the regional handling of transportation egeacies. Similarly, the City and County of
Los Angeles managers were able to activate themagEOC and begin emergency response
procedures within minutes of the Northridge eartkgu This EOC was first established in
response to the events associated with the 1992 hgsles riots, as state and local officials
realized that they needed a regional operationtecémhandle large-scale events that required
the coordination among emergency response and i@la¢ed agencies, such as transportation.
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Emergency response plans shouldibled and rehearsedSeveral agency representatives
interviewed emphasized the importance of drilliteffsmnembers in the details of emergency
response plans and of providing training and eraggement for emergency response planning.
On September 11, 2001, due to prior training, NY@nit was able to begin emergency
operations of its subway system within one mindtthe attack on the World Trade Center.
Likewise, Southern California had taken severgiste rehearse a regional response to a
catastrophe prior to the Northridge earthquake.

Emergency plans should be reviewed after the fantergencies can be used as learning tools,
allowing agencies to pinpoint their vulnerabilitisd better plan for future situations. To be
most effective, emergency response plans and¢beiesponding preparations should be
continually updated. Following the 2003 blackaugnagers at the Ohio DOT reviewed the
performance of its emergency planning efforts,vailhy them to evaluate and improve their
emergency response plans for the future. Similémky Baltimore rail tunnel fire presented
emergency response officials with numerous uncdrés and only cursory information about
the potential hazards. In response to the probfmesented by the complexity of the tunnel fire,
the Mayor of Baltimore instructed local emergen@npers to conduct a comprehensive review
of the City’'s emergency response plans.

Emergency planning should be done fortleeds of equipment, as well as for the needs of
people. In advance of the 2003 blackout, the Qlimpike had put extensive thought and effort
into planning for the needs of its computer equiptie case of emergency. A backup generator
capable of powering the main data center of thegile for 10 hours had been installed,
including appropriate cooling and ventilation eqagnt, in order to allow the Turnpike’s main
network to run without interruption during the petiof the blackout.

Emergency response equipmant procedures are themselves vulnerable to thaangb an
emergency and must be insulated, when possibi®, disruption or compromiseOne agency
representative interviewed for the case study er2003 blackout experienced a loss of power in
his emergency response facility—the facility was cannected to a backup generator—
rendering the facility largely unusable. Similadynew, state-of-the-art, multi-agency
emergency center had opened for New York City i8919Unfortunately, the command center
was located within the World Trade Center complea was destroyed, forcing the OEM to
move to three different temporary headquarterseptiednber 11. To be effective, emergency
response centers must not rely upon only one lmtati one source of power, emergency
telecommunications systems must have redundantyimuand emergency transportation
procedures must provide for sufficient stores @l.fu
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8.2.2. Institutional Coordination

The response to catastrophic events usually Actions Taken
requires participation by federal, state,
regional, and local jurisdictions and agencies| *
and representatives of these entities must
coordinate their actions in order to respond
effectively. Internally, transportation agencies
need pre-established plans, which are well | *
understood and have been rehearsed by staff.”
Externally, transportation agency personnel
must know the functions and capabilities of
other transportation and non-transportation
agencies and understand the delineation of
authority among the agencies. Furthermore,
agency personnel must know how to provide
the media and the public with accurate and
timely information. Coordination among
agencies should be an on-going activity and
continually reassessed, particularly after a
serious incident.

Cultivated relationships during normal
times to ease cooperation during an event
Practiced an incident command system
(ICS)

Established mutual aid agreements
Worked closely with countywide and
statewide emergency operations centers
Linked the various arms of an
organization for better internal
coordination

Installed dedicated voice or data links tc
relevant agencies and organizations
Provided information to the media as
quickly as possible

After the event, collectively reviewed
performance and cooperation

One agency representative commenting on the bladkdhie New York City metropolitan area
stressed, “You need to know the players and hosotmect to them. You need to be inclusive
and not exclusive.” Most interviewees in all oé tbase studies echoed this comment. They
stressed that solid working relationships are d&ddn properly respond to an emergency. As
one official in New York City remarked, he and ktaff view the management of each daily
commute as an event that relies on the coordinaftiafficials from transportation agencies,
fire, police, and the news media. Relationshipal#ished and nurtured during day-to-day
interactions can pay great dividends during emarigenallowing individuals to efficiently and
sometimes informally make contacts, accomplishdaakd speed emergency response.

Internal coordination is essential for all agenchag especially so for those with many different
operating entities and those operating in multggegraphic locations. For example, the
NYMTA is the umbrella agency for several New YorkyQransportation agencies. During the
blackout, staff from NYMTA Bridges and Tunnels wedkwith staff from NYC Transit Bus to
assist pedestrians in their effort to leave thg ddridges and Tunnels staff would channel
people into staging areas and Bus staff would beisés to these locations.

Within NJ Transit, there are separate control asnteonitoring the daily operations of heavy
rail, bus, and light rail. These centers are taggether through a phone center, and throughout
the blackout, staffs remained in contact with eattfer so each knew what the others were
doing.

Interviewees also stressed that coordination wiitlerotransportation agencies is essential. As
one executive expressed, “We, in the region, utaedseach other. We recognize the need to
know who to talk to.” Some noted that since Sepienil and the blackout, some of the major
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transportation agencies in the New York City rediawe become linked by dedicated telephone
landlines into each other’s offices. Some traagéncies are also linked by dedicated landlines
into the offices of their contract carriers.

TRANSCOM was cited as an example of how an ageanyfacilitate coordination among other
agencies. After the September 11 attacks andgithimblackout, TRANSCOM staff relayed
information to member agencies and to other tramiapon agencies, such as the 1-95 Corridor
Coalition members. They used e-mail, fax, andftek telephone lines to receive and distribute
information.

Staff from the Port Authority of New York and Newrdey noted that one of the biggest things
to happen since September 11 was the establistoheatv working relationships, some with
atypical partners and agencies. For the blaclkt, Authority staff were able obtain large
generators mounted on trailers from Baltimore ahidbBelphia. They attributed this action to
the fact that a district manager had developedbsioaship with others in transportation
agencies in those cities after September 11.

The lack of communication and coordination amoaggportation agencies was apparent after
the terrorist attack on the Pentagon. Staffs aheigs operating in the region had not previously
developed working arrangements. There was no canuation to Virginia DOT from agencies
in D.C., including the National Park Service and Bistrict of Columbia DOT, regarding
transportation facility closures that affectedficaflowing into Virginia, although requests were
made. This put the Virginia DOT staff in a reaetimode.

As another example, there was no communicationdsivthe staffs at the Virginia DOT smart
traffic center (STC) in Northern Virginia responisilior traffic operations in the area and
WMATA, the region’s transit provider. So in NortineVirginia, the STC personnel reversed
HOV lanes to facilitate movement of southboundfitadut of the District. This action,

however, prevented the use of these facilitiesrasite for Metrobuses to return to the District to
pick up more transit-dependent travelers.

Interviewees also stressed the need to developgstrorking relationships with
non-transportation agencies; most importantly, émforcement and emergency response
agencies. Some New York City police officers aated at the Joint Traffic Operations Center.
There they serve as a liaison between the Polipai®@ent and other city and state agencies
and the media. They verify accidents reported byomists, inform the media, and coordinate
with staff at transportation agencies to providebsources that are needed to respond to the
incident.

Staff at INFORM remarked that previous events, saghreparing for Y2K, the U.S. Open, and
the events of September 11, showed the need tdicabe with the police. At first they had a
difficult time communicating with forces of the &dPolice and police departments within two
counties and several municipalities. Over thegdaowever, coordination and cooperation has
improved immensely. Moreover, in emergencies, IRMDstaff has direct contact with the New
York City Police.
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Representatives of several agencies stressedasatrelationships should be established with
staffs at state and local EOCBuring the blackout, the States of New York and Nensey and
New York City opened emergency management cenfeseral interviewees highlighted that
working closely with the staffs at these centersdpced positive results. For instance, NJ
Transit staff was able to acquire portable lightamgl water and food bars for stranded
commuters through the New Jersey Office of Emergéfenagement.

In Montgomery County, Maryland, the county’s EOCsvedle to serve as a mini-clearinghouse
for information to other local governments and agaacy response personnel on September 11.
After the attack on the Pentagon, staff memberskipiadded additional phone lines to handle
the increased call volume and also relied on dednes, two-way pagers, and laptop computers
connected to a local area network. Very often eeraigs require some level of coordination
between the public and the private sectors. ThenBare tunnel fire was unique in that it
involved a private freight rail train operating hiit a private-sector rail tunnel with a public-
sector light rail line operating above it. Thitugaition required an additional layer of
coordination, which included having managers fro8X(atrticipating in press conferences.

Through a memorandum of understanding between Bidsitrand private carriers, private fleets
were available to assist in the movement of strdrdenmuters on the day of the blackout. NJ
Transit staff had to work with other public secagiencies to ensure that the private carrier
vehicles were granted access to the tunnels intochistgan. As a result of the blackout, staffs at
NJ Transit and the Port Authority have agreed wrdimate with private carriers when
implementing emergency response plans.

During a crisis, the demand for information frone fpublic and the need to communicate with
the public increases drastically. Rumor contral ba a real problem when trying to assure the
public of the safety of facilities or when inacagranformation on the closure of facilities is
circulated. For example, in Washington, D.C., ept8mber 11, rumors of the closing of the
Metrorail service kept many people out of the supasd instead on the streets, which were
congested by motorists trying to leave the city.

Because the public relies heavily on the mediaaio qnformation about an emergency and the
status of facilities, many agency representatitessed that it is crucial for agencies to have
pre-existing relationships with media outlets. Agemanagers used radio, TV, and newspapers
to relay information on the changing conditiontighout all of the events reviewed.

Personnel at the Detroit—-Windsor Tunnel used dedhgs to call radio and TV stations to get the
information out to the public regarding both thii@h closure of the tunnel, and then its re-
opening. In some instances, tunnel staff had ysiphlly travel to the radio stations because
some stations were without phone service. In oea where staff of a transit provider felt that
the public service announcements aired during llekbut were not sufficiently informative,

they plan to budget in the future for purchasingotercial airtime for emergency
announcements.

Some agencies reported encountering unexpectedotdssin the implementation of their
emergency procedures, particularly obstacles cethten multi-agency coordination. To
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overcome this barrier, several agency represertagxpressed the need to have an established
chain of commandbr ensuring institutional coordination. Multi-agsy response requires pre-
planning that will establish a clear delineatioraathority during emergencies.

In New York City, the Mayor's OEM was in chargeaerhergency response measures. After the
September 11 attacks and during the blackout, ataffe OEM made general command
decisions. Those orders were communicated to #re/nransportation agencies whose staff
members would coordinate among themselves on hetbearry out the directives. In
Washington, the lack of formal coordination on ®ember 11 led to a June 20, 2002, regional
agreement among federal, state and local officaleow to coordinate response to
transportation emergencies.

The employees of many transportation agencieseang ltrained in the Incident Command
System and many benefits have been seen. For éxamgalifornia, the pre-established
structure of the Incident Command System in Souatkalifornia helped with establishing areas
of responsibility among multiple agencies after Nwthridge earthquake. NJ Transit staff and
Niagara International Transportation Technologylfioa staff and representatives of its
member agencies have also been trained in Inci@emmand.

Another issue that concerned some intervieweedlweasharing of equipment. Emergency
equipment can be costly to purchase and storeagacies cannot always predict what sorts of
equipment they will need during an emergency. Sowiiduals noted that during the
blackout, staffs at many agencies, including tbein, did not readily share equipment because
of uncertainty about how long the blackout woulst.la

The establishment of mutual aid agreements in aglvahan emergency can make it possible for
agencies and communities to share equipment asssgeand possible. This helps to reduce
the need for costly expenditures and inefficiematrslees for equipment at the heights of crises.
Oakland County, Michigan, staff is working with repentatives of towns within the county to
develop these types of agreements to share resouarperiods of crisis.

Following any kind of emergency, it is vital thaetpartner agencies that worked together to
review and evaluate their performance and cooperahiring the emergency. After the
blackout, reviews occurred at the national andomeglilevels. Nationally, the U.S. Department
of Energy, the General Accounting Office, the Fatl&nergy Regulatory Commission, the U.S.
House of Representatives, the North American EteBteliability Council, and other interested
groups all gathered experts to investigate theesaakthe blackout.

Regionally, staff members from the Ambassador Brjdge Detroit—Canada Tunnel

Corporation, U.S. and Canada Customs, local lawreafment agencies, and other entities
participated in a Detroit—-Windsor regional trangpton debriefing to discuss their performance
during the blackout. Participants discussed issueb as backup power generation, coordinated
radio communications, EOCs, border operations,cantmunications with the public.

Meanwhile, a coalition of transportation and emaoyeresponse agencies formed the Trans-
Hudson Emergency Transportation Task Force andsézton issues relating to moving people
from New York City to New Jersey.

54



Although interviewees highlighted strong workin¢gatenships, several staff members raised the
issue of differing priorities among agencies. &xample, one individual asserted that the
interests of the central city and the suburbs diffst the start of the blackout, emergency
managers in the central city tried to move peopleod the city as soon as possible. These
managers urged people to evacuate the buildingg@hdme in order to lessen the problems in
the city. That put everyone on the roads at tihheesame and a strain on the suburban
transportation network.

In the New York City region, the issue of trangieacies and private carriers honoring tickets
and passes from other transit agencies and cawasslso raised. There was not a uniform
approach among the agencies. Interviewees nosedhby are working to develop a consistent
policy for suspending fares and cross-honoringgmasad tickets of other agencies.

8.2.3. Operating Decisions

Agency managers may have to make a number o Actions Taken
unusual operating decisions during a catastrophig
event, such as how to fill staffing needs, howto |°
best serve customers under the circumstances, and
whether to continue operations at all. Since
emergencies come in many different forms and aré
often difficult to predict, agencies should be
prepared to make spontaneous decisions as
necessary in case of a crisis.

Set priorities as quickly and
accurately as possible based on
available information

Sustained operations according to
established continuity of operations
procedures

Worked with first responders to
provide necessary help
Empowered field staff to make field
decisions

Implemented established procedures
for evacuations when necessary
Shared resources with other agencires

As with prior catastrophic events, the 2003 bla¢kou
showed that in some cases, agency managers have
determined in advance the degree to which they | *
will continue operations under extreme
circumstances. For example, agencies such as thé
Ohio Turnpike and NYMTA Bridges and Tunnels
in New York had prepared for blackouts by
equipping their systems with full backup generatiagability. During the blackout, managers
were able to oversee seamless conversion to baukuer systems.

Prior to the blackout, NJ Transit had establistedpractice of using the Meadowlands Stadium
in case of emergency as a temporary staging argee@ple leaving Manhattan for New Jersey.
People were shuttled from the Port Authority Busiiieal in Manhattan to the Meadowlands,
and then provided bus service from the Meadowldan@s much of the rest of their service area
as possible. This operating decision was easiddJolransit to execute during the blackout
than it otherwise might have been because of ttadkshed emergency practice.

Even if the blackout forced agencies to cease tipas contingency planning made such
choices easier. For example, the Detroit—-WindsomEl has never previously lost all four of its
independent power feeds simultaneously. But tustadt made the swift decision to close and
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evacuate the tunnel within 15 minutes of losing powSimilarly, rehearsals of how and when to
evacuate the New York City Transit subway systesulted in the safe evacuation of 400,000
stranded passengers on the day of the blackout.

However, the blackout also showed that field deaisiare necessary for unexpected situations.
For example, most city traffic managers had novipresly encountered a citywide signal
outage. In New York City, even September 11 dithave as great an impact on the traffic
signal network as did the blackout. Most citielsins for darkened signals provide for police
officers to direct traffic where necessary unté gignal can be repaired. While the City of
Cleveland reported dispatching auxiliary policénédp direct traffic, in many areas throughout
the Northeast it was not possible for police forimesmanage the intersections. In New York
City, for example, many police were occupied wébks such as rescuing those trapped in
elevators and were unavailable to man any sigmficamber of intersections.

Unexpected situations are something that the blackvared in common with prior catastrophic
events. The Northridge earthquake, the Baltimone¢l fire, and the September 11 terrorist
attacks each had their own set of unexpected cstames that forced responders into crucial
field decisions. For example, Baltimore-area resigos had not planned for a situation in which
both a hazardous materials spill and a fire occuimghe same incident, which created some
difficulties in establishing priorities. The Maayld Department of the Environment’s prompt
response in identifying the potential environmentgdact of the fire in those cars with
hazardous material helped reconcile the objectifesntaining the hazardous materials,
suppressing the fire, and maintaining area mobility

The availability of information—often aided by tewilogy—supports the making of good
decisions in a crisis. Information in the formooimmunications between members of an
organization and between agencies, as well asstcesal-time data, may be essential to day-
of-event decision making. When various New Yorky@ontrol centers were damaged on
September 11, the loss of communications systengdehed some agencies’ ability to make
decisions quickly and relay them to key personied.an alternative example, the availability of
accurate traffic data in the aftermath of the Nadide Earthquake was critical in developing
emergency detours, which helped maintain area iyobil

Training and incident command systems can helpgoeespnd empower day-of-event decision
makers. It should be clear who is authorized t&kenahat kinds of decisions under different
circumstances, and how decisions should be comratauic Agencies should consider the
practicality of who the decision makers are, ang kmshare responsibilities within and across
agencies. It may be useful to authorize many meafthin an agency to make independent
decisions in case of an emergency. With the 208@&but, NJ Transit personnel were able to
implement a pre-established non-communication pkield staff were able to respond to the
changing conditions without direct supervision froradquarters. After September 11, New
York City responders reported that it was helpéulffeld staff to quickly make choices on their
own in the absence of headquarters personnel. aidagtraining, and drills may help agency
members make better decisions under unusual gstiteircumstances.

56



8.2.4. Role of Advanced Technology

Once a catastrophic event has occurred, advanced Actions Taken
technologies and ITS can provide information argishs
decision makers in several ways:
* Provide information on decisions regarding when
and how to open or restrict facilities
« Provide a mechanism by which information can be’
transferred to other public and private agencies
involved in the response
« Provide a way to inform the public about the status
of the transportation system.

Utilized multiple forms of ITS
to broadcast information to
travelers

Used CCTV images to assess
traffic conditions and modify
operations accordingly
Used real-time ITS traffic
data to design detours and
facilitate evacuation

Utilized ITS to alert motorists
outside of the affected area @
problems ahead

Utilized ITS to link TMCs to
share travel conditions
information among centers

The six events that were studied occurred overiagef
10 years, from the 1994 Northridge earthquake ¢d2003
blackout. Over that decade, the installed basé®f
technology has grown, and it now plays a largez nol
helping managers to operate their systems durittg bo
normal times and emergencies. As many agencies
discovered during the 2003 blackout, however, adedn
technology is vulnerable to the loss of power at@oint
along the information chain, from equipment in tieéd to the control centers. One official in
the Great Lakes region commented that without ppl¥& data “go right in the wastebasket,
during a time when you could ultimately use it thest.” As agencies incorporate ITS
equipment into their daily operations activitiggsiimportant to identify those parts of the ITS
network that should be capable of operating duaitdackout or other emergency situation, and
allocate capital and operating funds to maintaickbp power in those parts of the system.

—

As a result of the 2003 blackout, several ageraiiesiow examining the costs involved in
providing backup power to pieces of ITS equipmdomn@ key corridors and intersections. The
ability to keep traffic moving through key corridgowould have greatly enhanced the commute
on the evening of August 14 and improved the moveragvehicles needing priority, such as
emergency vehicles and buses.

While a large percentage of ITS equipment was uibt functioning within the affected areas
during the 2003 blackout, agencies outside of thekiout areas were able to use ITS technology
to alert motorists about the event. The Maryla@TDPennDOT, New Jersey DOT, and New
Jersey Turnpike, among others, all used their liestTS technology to broadcast alerts using
VMS, HAR, and web-based messages. As an exanmglélaryland DOT placed messages on
its 1-95 Northbound VMS signs stating, “Massive mrwutage in NY — Avoid area — Use
alternate routes.”

By receiving messages as far south as Marylandynistg were able to use alternate routes or
cancel non-essential trips toward the affectedsar€&iving ample warning of an event ahead is
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especially useful to truckers, who are usually mrestricted in the alternative routes they can
take and under just-in-time delivery deadlines.

On September 11, ITS technologies aided both ager
and travelers in several ways. Most importaniys |

were able to alert motorists to problems long befor
they reached the Manhattan area. Both customers &
facility operators benefited from having traffiosdrted
before it reached the bridges or tunnels into M&aha
After TRANSCOM staff alerted 1-95 Corridor membe
agencies of the emergency in the New York City
region, these agencies used HAR and VMS on 1-95 ¢
far south as Delaware and as far north as New Have
Connecticut, to alert travelers to avoid the Newkro
City region. Figure 19 shows one such VMS altering
motorists about the traffic restrictions into Mattha
on September 11.

In addition, the IRVN operated by TRANSCOM
allowed 13 TMCs in the New York region to share
video feeds of its network. This allowed staffotier
agencies to better understand what is happenirgideut

of its purview that might have a significant impaat Figure 19. VMS on the evening of
their operations. Figure 20 is a screen shot@iRVN September 11
network. (Source: Port Authority)

After September 11, traffic along key sectionshaf toadway system, including the bridges and
tunnels into Manhattan, was measured. That infoamavas then used to help determine
changes in the duration of the single-occupancycleeban implemented for the lower
Manhattan crossings in the fall of 2001. VMS wased to communicate real-time information
to travelers. Within two minutes of the decisiorctose the George Washington Bridge, the
VMS alerted motorists ten miles away. The inforioraprovided by its 1-800 telephone lines
was simultaneously updated, and the informationelestronically transmitted for broader
dissemination. In Washington, D.C., and in neigitgpMontgomery County, computerized
traffic signal systems enabled these jurisdictimnisandle the rush as District workers left the
city. Montgomery County managers in particular maffective use of traffic surveillance
systems, which were largely unavailable in the st

In response to the attacks, managers in at leastransportation authority in the New York
region is looking at how security components cambegrated with existing ITS and added to
the proposed ITS extensions. Prior ITS installati@s done mainly for operations but is
flexible enough to be adapted for security appilices. Television monitors can be modified to
provide emergency evacuation procedures and ogleerisy notices. The existing series of
traffic operations cameras throughout the regiontmused for security monitoring as well as
traffic operations.

58



25 IBVH - TRANSCOM, Jersey City: Control Workstabon 2 [DIC-MANAGER| Session 1D: 4149054 ==

@i Camora View | 1L Locsibtamt || 25 Systembvgnt | [ Bl [ Db | @b [ e |
Traffic Operations Center Lis! ARG Video 1o HCoRi

- e Traflic Dperatisns Centes:
lj@ii CT DOT - Bridgeport - Oper & Niﬁ- Thp:“::hﬂ; -
k? New Jersey Highweny Auth. Output _ Select Clmar  Sies
e Mew Jersey Tumpike Authority View Status Camera Location / View Camera Camera Viewing
@ NJDOT-TOC Narth [@ @ Ak oo 4| =
id M Transit Bus —‘I @ B @l E_l El
@@ MYC Transit Bus ;
3 ey al ec 8 = g
iﬁd NYSDOT-JTOC Media Viewer
& MNYSDOT - Region 10 TOC: NS Theway Authonty
&9 FA-GW Bridge Camera: 6 OUAD T

&¥ Fa- Lincoln Tunnel -
&P Triborough Bridge
TRANSCOM, Jersey City

] Full Sereen I

I Full Seresn mode
press E st of double
chck m upper belt coaner|
to ieshare soresn

» Shay Contrcde I
[ L] Show Stae Bar
& Media Viewer Heh|

HE o

@rocie] | Eln | 2 sendwsgl

Figure 20. IRVN screen shot
(Source: TRANSCOM)

After the 1994 Northridge earthquake, the CaltrBlkC served as the center of decision-making
efforts for traffic management teams. Extensiaffit management capabilities were already in
place on most of the major freeways well beforegaghquake, including speed monitoring loop
detectors, CCTV, ramp meters, and permanently neolviMS. The TMC used backup
electrical generators for power and relied on lengdtelephones for primary communications.
Since the 1994 Northridge earthquake, the TMC $iafle updated their tools for relaying traffic
information. Cable TV is now being used, real-titradfic information is available on the

Internet, and Teletext, a scrolling sign placelest points in the freeway system, alerts
commuters to potential backups.

For the Baltimore rail tunnel fire, the most sigreint contribution from advanced technology
was the use of VMS and HAR to provide informatioriravelers on the closing of roadways
into Baltimore. Maryland’'s CHART TMC was able togt messages that covered the portions
of the Interstate system impacted by the incident.
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8.2.5. Technical Communications

The demand for accurate and timely Actions Taken
information increases dramatically after an
emergency. Often this increased demand
comes at a time when the technology required
to provide the needed information is most
compromised. Accurate information is needed
by agency officials to allow them to make goad
decisions when allocating resources and setting
priorities. The public also demands ’
information about the emergency to make
decisions that might change their daily routine.
Effective communications depends upon )
human action and proper technology in place
disseminate the information. The findings 200 §
described in the Institutional Coordination communications systems such as GETS
section discuss personal communications needs and WPS
in detail. This section focuses on findings in the
area of technical communications.

Utilized multiple communications
technologies to ensure at least one form of
communications would be working
Adopted new forms of communications as
new technology was developed and
refined

Sometimes relied on old technology, such
as using a landline and a holdover dialup
modem, when newer technology failed
Executed established non-
communications plans when necessary

o o o
Utilized government-sponsored priority

—*
.

Each of the events studied included different faguof communications technology. During the
2003 blackout, the plain old telephone system ptdeebe the most reliable form of
communications technology, as cell phones, celhphtowers, radio repeaters, and Internet
connections failed due to a loss of electrical powe contrast, landline telephones were
knocked out of service during the first hours af thorthridge earthquake as telephone switching
centers shut down because of the high percentage@ivers knocked off the hook by the
vibrations and aftershocks.

A major obstacle that officials in the New York Zregion faced in dealing with the blackout
was with communications. An NYC Transit dispatchvass quoted in the transit agency’s
newsletter as saying “For transportation, | thiné blackout was worse than 9/11. And the
reason is, no communication.” Communication proldémvolved both dealing with technology
failures as well as navigating the dissemination of infadirtemely information within an
agency, to other agencies, and to the generalgubli

The Trans-Hudson Emergency Transportation TaskeHdentified communications technology
as the leading problem of the blackout and thautifigs are true for any of the events studied
here:

Most agencies thought they had more communicatiedisndancy than they did.
Most agencies did not understand the frailty ofrttexhnology.
Most agencies thought they had better backup ptveerthey in fact had.

As in the NYC region, the inability to communicaédiably during the blackout was also the
most consistent finding in Great Lakes agenciedistls Initially, the complete lack of
information about the scope and possible duratfdheoutage was the biggest problem. As
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blackouts with short durations are common in bbthDetroit and Cleveland areas, officials did
not, at first, suspect the magnitude of the Auddsblackout. The immediate lack of
information was one reason everyone persistedimgito leave work and get home, without
realizing that all traffic signals were blackened @ridlock was sure to ensue.

During the blackout, Greater Cleveland RTA persberperienced failures within their
communication system until a backup diesel generaés connected. In particular, the
repeaters used to strengthen and extend radiolsigraduced by the Greater Cleveland RTA
internal radio system failed during the blackouiy aot all were connected to backup sources of
power. For some agencies, such as the Michigan, Df@&Tinability to contact field people on
any reliable basis was the most significant probldhe RCOC’s FAST-TRAC system went
down, as did the MITS Center at the Michigan DCGEIMART supervisors, unable to contact
their regular bus drivers because their radio systeled, had to cancel regular service on
Friday, August 15, and run only emergency, mediaallated paratransit trips.

At the Ambassador Bridge, cell phones and two-wayeps connect all managers and
supervisors. They lost communication with theirtpar agencies, and the availability of their
cell phones was intermittent. Although two-wayiosdcontinued to operate, a repeater went out
immediately, and staff couldn’t communicate withn@dian Customs. The Detroit—Windsor
Truck Ferry staff, while in radio communication i€anadian Customs, lost the ability to
transmit information through their advanced noéfion and reservation system that normally
facilitates the movement of cargo across the border

Communications immediately after the Northridgetegwake were difficult for both emergency
workers and residents. Power was out for mosteatiea, which affected the operation of the
central phone system. There were numerous firekeatrical stations and telephone switching
stations. In addition, switching stations shut ddvecause they are programmed to shut down if
a certain percentage of telephones are off the hboke time, which occurred on the morning
of January 17.

During a previous disaster, the1989 Loma Prietthgaake in San Francisco, transportation
officials found that cell phones proved to be imadlle as radio communications were damaged.
As a result, California officials came to rely mane cell phone technology than radio
technology. But because of the location of the Naatge earthquake, cell phone
communications in the canyon areas was intermittaatto terrain and limited coverage.
Caltrans personnel have also incorporated sataltiteradio communications into the Caltrans
system.

On September 11 in New York City, and to a lesgezrdé in Washington, D.C., immediate
communication with agency field staff and emergemsponders was difficult because
telephone landlines were damaged and cellular camoations systems were overloaded. Radio
communications for the NYC Fire and Police departts@&ere compromised because of the use
of outdated equipment and the destruction of rémli@ers and repeaters located on or in the
buildings in the World Trade Center complex. Twaywadios helped field personnel
communicate during the evacuation, although soeid personnel were without radios and thus
were out of touch. Telephones were the main comaations technology used on September 11
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at the Washington, D.C. command center. When its'gammed on the East Coast, however,
the center staff switched to cellular devices aloth@ satellite phones, instant messaging
programs, and e-mail.

The lack of interoperability between the communarasystems of different agencies was a
major obstacle to inter-agency cooperation durecheof the events. The acute need for intra-
agency communications was hampered by the lackstamed and reliable communications
systems. Agency representatives discussed the famuper of having pre-established modes and
protocols of communication—telephone, fax, or Inet+for agencies to contact each other
during emergencies, with particular attention gaiénsuring redundancy in those systems. In
the city of Cleveland, for instance, there is deative 800 MHz system, but it is not
interoperable with suburban counterparts.

A clear finding from all the studied events is thi& more options the better, because while
many worked at certain times—fax, email, cell phqregers/text-messaging, short-wave
radio—none of them worked all the time. In son&ances, advanced technologies provided
communication alternatives that proved successfuhternal agency decisions. For example,
both NYC Transit and NJ Transit had “mobile” comruations centers (transit buses equipped
with satellite and computer technology), which wesed as command posts for communications
and decision making during September 11 and againgithe blackout.

Unlike September 11, one of the problems with tlaekout was that many people didn’t have
access to radio and TV. Only people with battergraped radios in their homes were able to
access any information. There are two optionsgoeamsidered in Cleveland as a potential
solution to how to get the public information imgs of emergencies. The first is an automated
emergency telephone broadcast system (such asfRe9EI®). The second is a citywide or
countywide HAR.

Emergency situations typically generate significdetand for telephone services, often
overwhelming the capacity available within the oa#l telecommunications network. The
Government Emergency Telecommunications Servicel &Bnd the Wireless Priority Service
(WPS) are two government sponsored priority comeations systems that provide pre-
approved users with priority routing of landlineEGS) and wireless (WPS) calls during times
of emergency and crisis, even during periods ok pieanand. On September 11 and the days
following, there were more than 18,000 GETS caltha completion rate that exceeded 95
percent. During the 2003 blackout, there were abh@00 calls. In its own assessment after the
blackout, the City of New York reported difficuli@ccessing the GETS system. This may have
been due to the electrical outages impacting eqgeippmMore information on Government
Emergency Telecommunications Service can be olutahbttp://gets.ncs.gov/.
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8.2.6. System Redundancy and Resiliency

The ability to respond to an emergency in af

Actions Taken

effective way is significantly enhanced
through advance preparation and planning.
This includes taking action to ensure that

backup systems are in place for a variety of | °

critical elements that support rescue,
evacuation, and restoration of mobility. In

the event of an emergency that compromises’

the quality or timing of response due to a
failure in any of these areas, public safety
may be jeopardized.

Redundancy, the ability to activate backup
systems for critical parts of the system that

fail, is extremely important to consider in the *

development of an emergency response and
recovery plan. The backup systems needeq
any one emergency are determined by the
nature and scope of the particular emergencg
In each of the six incidents, the portions of
the systems that failed or required backup
differed depending upon the characteristics
the emergency.

Each of the catastrophic events has served

to

Expended resources to provide for
redundancy in personnel and infrastructu

Bolstered alternative transportation servic

to help replace unavailable modes, such
providing extra buses, trains, or boats
Used redundant traffic corridors to establ
detour routes to circumvent unavailable
infrastructure

Trained personnel to be able to fill in for
key players who may be unavailable
Trained and empowered the decentralize
field staff to make independent decisions
Utilized multiple technologies to
communicate with staff, other agencies, &
the public

Installed backup power supplies for criticg
equipment and facilities

Built mobile command centers to
supplement fixed control centers
Inventoried existing supplies and
equipment

Established outside sources for additiona
supplies on short notice

re
es
as

sh

and

=

expand the definition of what is meant by
redundancy. As an example, the events of

September 11 increased the awareness of the viatamote command and control centers, but

the blackout of 2003 highlighted the fact that @&ynbe necessary to have backup centers located
physically or virtually outside of the affected i@y Numerous New York City area agencies
instituted backup facilities after September 11,the widespread blackout affected the entire

region for a period of time.

At a minimum, emergency response planners shouldider designing redundancy into
emergency response and recovery plans in sevesad:ar

The regional transportation network
Agency personnel

Communications

Utilities

Control centers

Equipment and supplies

Building redundancy into the system can be expenahd seen as “wasteful spending” in
ordinary times. It is always cheaper to have amg of a particular type of infrastructure or
system, but the failure of that system can sigaiftty hamper response and recovery efforts.
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But as can be seen from examples from each ofixtstiglies, the existence of parallel systems
or the rapid implementation of additional servicasvextremely helpful in restoring the capacity
to move people and goods.

Regional transportation network

As shown in the two cases involving New York Citye region has a dense network of
redundant transportation infrastructure. The Bthtecture consists of a pattern of local streets
connected to arterials along the perimeter, a todki of subway lines, on-street bus service,
water ferries, and pedestrian facilities. On Seypier 11, when the tunnels, bridges, roadways,
and subways were temporarily closed, NYMTA busefixad routes continued running north of
Canal Street. Public and private boats were pdesse emergency ferry service. During the
2003 blackout, however, extensive problems arosause both the rail network, consisting of
both subway and commuter rail, stopped operatiodgize local street network quickly
gridlocked due to the lack of traffic signals.

Both Detroit and Cleveland are heavily reliant ba automobile and experienced heavy
congestion for the first few hours of the black@ag,most people left work simultaneously and
entered a street network without functioning t@affignals. The major backup in the Detroit
region occurred at the border crossing with Canddweere are only two major crossings, the
Ambassador Bridge and Detroit—-Windsor Tunnel, d&y both experienced backups.

The Los Angeles highway system has a fairly extenset of redundant arterial and local streets
serving the urbanized portion of the area. Attime of the earthquake, the Los Angeles DOT
was implementing a “Smart Corridor” project to divieeeway traffic onto the arterial streets
during times of heavy congestion. Using this sysédter the earthquake allowed agencies to
minimize some of the traffic congestion that ocedras a result of the closing of the damaged
interstate highway segments. But to the northctrg/ons and valleys restricted the number of
alternative roads. Because of this, officials wenesented with fewer options for rerouting
traffic, and these areas experienced the heavadfttbackups in the weeks and months after the
earthquake.

In the Washington, D.C., area, the highway departeeere able to take advantage of
reversible lanes to help increase the volume @fidrdnat could exit the area on the morning of
September 11. WMATA staff had the ability to retheir subway lines to avoid crossing the
Potomac River Bridge. One of the major infrastuoetimprovements that WMATA
management has considered is the constructiorset@nd rail tunnel through the central rail
system to provide redundancy in case of problentiseanain line.

In Baltimore, Howard Street and the tunnel beloeré located in the heart of Baltimore’s
business, cultural, and sports districts. Howarde$ serves as a major north-south artery with I-
395 feeding directly into it. The day of the inemd, drivers were trapped on gridlocked streets
and buses had to be rerouted around the closti@sever, once traffic management procedures
were put in place, the city was cleared of traffithin two hours of normal rush hour times. In
response to the disruption of light rail and comenuéil service, MdTA quickly instituted a “bus
bridge” to supplement service. Because the frdigimel serves as the main CSX route along
the eastern seaboard, freight movement becamebiepro Working cooperatively with its main
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competitor, CSX operators were able to reroute fingight traffic onto Norfolk Southern tracks
to help alleviate some of the freight congestion.

Agency personnel

As stated earlier, emergencies can occur at are tifinerefore it is crucial to have a redundant
system of trained personnel in place who are abieake good, accurate, and timely decisions
in the face of rapidly changing circumstances.witsessed in New York City on September 11,
the need for redundancy in personnel was highlgyideen a number of key transportation
decision makers were lost or temporarily missinthmattack. Critical decisions were made by
personnel in the field who, at times, were cutfiaim communications with headquarters.

Communications

Because different technologies were affected igimgrways during each of the events, it is
crucial that agencies be able to use multiple teldyies to communicate with staff and the
public. Having a redundant set of communicati@ehnhologies available enabled agency
personnel to shift from one technology to anothegreshding upon the emergency scenario,
topography of the area, or other unforeseen outsides. Agency officials must also utilize
multiple outlets to reach the public with infornatias the public is now used to getting its
information from a number of different sourcesnpmedia, radio, television and, increasingly,
the Internet and e-mail.

Utilities

The 2003 blackout highlighted the need to desigackup power generating system for critical
operations. Facility operators unexpectedly ledthat infrastructure connected to two or even
four sources of electrical power are still susd#ptto complete power outages. Some also
learned that having a backup center in an are@ddyy a second utility did not shelter them
from the blackout. Toll authorities were betteuiggped to handle the blackout than other public
sector transportation agencies. Several toll aitié® represented in this review have backup
power generating capabilities for the most critigl@iments of their entire system and were able
to keep operating during the 2003 blackout. It mat/be cost-effective, however, for all
transportation agencies to consider full redundamdgvertheless, the need of toll authority
operators to continue generating revenue playedjarnole in their decisions to purchase
redundancy for the entire system.

Control centers

Although numerous agencies immediately activated BOCs during the 2003 blackout,
several experienced problems related to a laclackip power. Agency staff discovered that
critical functions within the control center didtritave adequate redundancy and were not
connected properly to backup power. One agenc¢ylmser to its Internet system, which it used
to communicate with its managers via e-mail ancBarries. Others found out that their off-
site backup centers were still within the areacéé by the blackout and subject to the same
problems as the main control center. Intervieweestified several items that did not have a
backup power supply and that should be considenepdssible inclusion:

65



Electronic keyed door security system

Centrex phone system

Fueling system for public and private vehicles

Air conditioning, especially for equipment and etenics rooms
Internet server hosting agency e-mail systems

Radio communications systems

Building security systems

After September 11, many New York City agency mansipegan the process of evaluating the
adequacy of their existing control centers andbdisteing backup control centers, including the
option of a “virtual control center.” Redundannhtwl centers were helpful on September 11
when the NYC OEM and Port Authority’'s Command Cemtas destroyed. The Port Authority
personnel were able to move to a backup contrdecém New Jersey. Both NJ Transit and
NYC Transit staff were also able to deploy mobienenand centers. TRANSCOM is in the
process of establishing a virtual center in whistemployees can use laptops at other agencies
or remote locations to connect into the systemdasseminate information.

Several toll authorities, including the Ohio Turkgiand the New York State Thruway, have
their entire system on backup power and conductiaegesting of the system. Both of the two
toll authorities were able to keep operating duthmg 2003 blackout.

Equipment and supplies

In both Baltimore and New York, agency officialookp of the need to have redundant supplies
of equipment. But even more important is a goaeimory of where supplies are kept or could
be readily purchased. Bridge and tunnel officialked about the heavy volume of filters,
batteries, and other routine supplies the agemsied in the days after September 11. Because
of pre-existing relationships and a knowledge o&tdupplies other agencies had, the Port
Authority of New York and New Jersey personnel wadoée to request needed backup supplies
from sister agencies in Philadelphia and Baltimageoon as the 2003 blackout occurred. In
Detroit area, the RCOC staff faced 1,300 darkeiggthts and only 20 portable generators to
power them. The staff had to quickly prioritize timost important intersections at which they
would restore power.
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9. Conclusion

Widespread emergencies test the people, procedurégquipment involved in managing the
incidents. While emergencies share certain sinsharacteristics, each is unique, and from each
we gain new insight into how to prepare, how tapknd how to prioritize, and how to respond.
The past ten years have seen several large emgngeaparation and response efforts—for the
Northridge earthquake, the transition to Y2K, tredtignore rail tunnel fire, September 11, 2001,
and the 2003 blackout—and the experience of eaatidsg to a growing base of knowledge on
emergency response and plannifigpis section presents a set of conclusions for gemay
planning and response based on the recent anafytsis 2003 blackout and the established
understanding of the earlier events.

Advanced Preparations and Planning

The experiences of Y2K and September 11 encounagey transportation agency managers to
draft or revise their emergency response planansplhat proved invaluable on the day of the
blackout. Emergency planning provides agenciels miany advantages during a crisis
including pre-determined roles, clear and undedshle chains of command, availability and
readiness of appropriate supplies, and advancdfidation and rectification of weaknesses in
the emergency response. Good advanced planningddsimalude not only planning for the
immediate period of a crisis, but for recovery aestoration afterwards.

After the development of plans and procedures, aruicial for an agency to, in the words of one
transportation official, “practice, practice, ptiaet” Through the use of emergency drills and
other exercises, deficiencies can be identified@erdonnel can better understand their roles.

The development of comprehensive plans requires &aind effort and the dedication of
resources, all for something that may never be.uStsbuld the need arise however, the benefits
of having prepared in advance will dramaticallyrease the chances that an emergency can be
managed with a minimum of panic, disruption, argslo

Institutional Coordination

Cooperation between agencies and organizatioritalde successful emergency response,
allowing multiple agencies—sometimes covering nplatjurisdictions—to contribute their
strengths and skills during a crisis. Without agyecooperation, emergency response can
become fractured, with agency staffs unsure of tmorelate to each other or how to jointly
participate in a response and recovery operafidre research for these case studies showed that
coordination between agencies during emergenciegxiat on two levels: that of the institution
and that of the individual. Many interviewees itiiéed the importance of formal multi-agency
cooperation during the blackout, but many alsotified informal personal relationships as the
most efficient and effective way to accomplish mneleded tasks.

The events of September 11 identified a numbereafkinks in the institutional coordination
structure in both New York City and Washington, D While the experience of the 2003
blackout demonstrated some improvement in this, éinege is still much room for increased
cooperation among different jurisdictions and levafl government. The Baltimore rail tunnel
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fire also demonstrated the need to also ensuredglhpbnse plans incorporate private industry.
As with the events that came before it, the 20@8Kkdut was an important reminder to regions
across the country to better integrate safetytheahd transportation into a coordinated
response plan.

The Role of Advanced Technology

During the period covered by the events detaildthis study, technology has come to play an
increasing crucial supporting role in aiding tramsation decision makers during normal day-to-
day operations and, more importantly, during timkesrisis. Under the best of circumstances,
technology can help agency personnel make befmmned decisions as events unfold and

allow them to better coordinate responses withraglyencies. It also allows agency personnel to
collect and distribute real-time information sotttiee public can make individual travel
decisions.

For most types of technology, including trafficrsadjequipment and communications
technology, sustainability in times of crisis isracial consideration. Agencies should consider
the power and other needs of equipment during tinehasing process and should provide for
backup power whenever feasible. Sustainability anisis is of particular importance for
communications technology that can communicatemé&ion both within the agency, such as
e-mail systems, and to the public, such as VMSririguimes of emergency, such equipment
becomes a vital source of reassurance and ingrufdr the traveling public, communicating
information about the crisis and recommendationsfiernate routes and modes of
transportation.

Communications

The ability to communicate, internally and extelyyak the most critical technological capability
required in an emergency. When a crisis occuss,dammunication among all agency
departments is crucial to stem anxiety, transnsitructions, and begin the process of response
and recovery. Reliable communications technolsgyairticularly important for transportation
agencies, in which many employees may be workirtgerfield, driving vehicles or otherwise
away from the central offices of the agency. Rtmng those individuals with accurate
information allows them to take whatever actionegsessary to protect themselves, their
equipment, and the traveling public.

Agency staffs should prepare and drill specificétiiythe failure of communications equipment.
Advanced planning can provide an opportunity t;nteanployees to perform their
responsibilities in an emergency without their dnd communications equipment. Several
transportation agencies have established “non-camuations” plans. These plans can be put
into action by field staff during an emergency witemmunications technology fails. Agencies
should also do what they can to try to insulatér tt@mmunications equipment from failure by
installing backup power sources—generators or baste-where appropriate.

The communication of information with the publibetmedia, and elected officials is also
essential. The importance of accurate, frequet,calming communication can be forgotten in
the height of a crisis, as emergency respondetsfon managing the immediate demands of the
situation. Communication is vital, however, and &zcilitate the resolution of the crisis by
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encouraging cooperation and discouraging panianr@onication strategies and the creation of
relationships with the media and other importamrases of information dissemination must be
established.

Redundancy and Resiliency

The level of appropriate redundancy—for expertisegquipment, for vehicles, and for
technology—uwill vary from agency to agency. Fdraglencies, the concept of redundancy is
continually being re-evaluated, based on the residilemergency response training and the
experiences of actual emergencies. Some large-soargencies, such as September 11 and the
2003 blackout, however, may always exceed the atraflavailable redundancy. Therefore,

given financial and other constraints, managers mssume the most likely types of potential
emergencies when planning for redundancy.

In planning for an appropriate level of redundar@yrtain strategic decisions can be made that
will help to increase the value of planned redurglarF-rom the experience of the blackout, it is
clear that a source of backup power is the mosbrtapt investment an agency can make.
Backup power is crucial because most other systemduding communications, life-safety,
and security systems—uwill operate so long as ennesgpower is available and sufficient.
Without it, every other system will somehow havédéore-created or worked around, leaving
agencies hobbled in many areas. Backup power beugtsted and maintained, however, and
must be connected to the appropriate systems.

Lastly, agencies should prepare for the possilility long-term loss of power or other basic
resources, a loss that will outlive any availaldekups. Intense planning is required for such
situations, in which agency personnel would havieaon to execute their responsibilities over
an extended period with reduced resources and rainenhnology. The demands of such a
potentiality again underscore the need for advaptathing as the key to weathering a crisis
with a minimum of disruption and loss.
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Appendix A: List of Acronyms and Abbreviations

AVL automatic vehicle location

Caltrans California Department of Transportation

CCTV closed-circuit television

CHART Maryland Coordinated Highways Action Respofsam
DOT Department of Transportation

EOC emergency operations center

FEMA Federal Emergency Management Agency

GCRTA Greater Cleveland Regional Transit Authority

GETS Government Emergency Telecommunications Servic
HAR highway advisory radio

INFORM INformation FOR Motorists

IRVN Interagency/Interregion Remote Video Network

ITS intelligent transportation system

JTOC Joint Transportation Operation Center

LAMTA Los Angeles Metropolitan Transit Authority

MARC Maryland Rail Commuter Service

MITS Center  Michigan Intelligent Transportation &ras Center
MDE Maryland Department of the Environment
MDE ERD Maryland Department of the Environment Egagicy Response Division

MdTA Maryland Transit Administration

NJ Transit NJ Transit

NYC Transit  New York City Transit

NYMTA New York Metropolitan Transit Authority

PATH Port Authority Trans-Hudson Corporation

RCOC Road Commission for Oakland County

SBIMAP South Baltimore Industrial Mutual Aid Plan
SMART Suburban Mobility Authority for Regional Trgportation
TOC traffic operations center

TRANSCOM TRANSportation Operations Coordinating Cktee
TMC transportation/traffic management center

VMS variable message signs

70



WMATA Washington Metropolitan Area Transit Authagrit
WPS Wireless Priority Service
Y2K the year 2000
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