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Foreword

This report was prepared by the U.S. Department of Transportation's (U.S. DOT) John A.
Volpe Nationa Transportation Systems Center (V ol pe Center) for the U.S. DOT's
Intelligent Trangportation Systems (ITS) Joint Program Office (JPO) and the Federa
Highway Adminigration Office of Operations. The Volpe Center sudy team consisted of
Allan J. DeBlasio, the project manager; Robert Brodesky from EG& G Technica Services,
Margaret E. Zirker from Cambridge Systematics Inc.; and Terrance J. Regan from Planners
Collaborative.

This report documents the actions taken by trangportation agenciesin response to
catastrophic events as an overd| effort to examine the impacts of different types of events
on transportation system facilities and services. The findings and conclusions documented
in this report are aresult of the creation of a detailed chronology of events, aliterature
search, and interviews of key personnel involved in transportation operations decision
meaking for four events:

‘New York City, September 11, 2001 — terrorist attack
‘Washington, D.C., September 11, 2001 — terrorist attack
-Bdtimore, Maryland, July 18, 2001 — rail tunnd fire
-Northridge, Cadifornia, January 17, 1994 — earthquake

The event summaries and findings for New Y ork City and Northridge, Calif., are adapted
from the case studies prepared by the Vol pe Center study team conggting of Allan J.
DeBlasio, the project manager; Robert Brodesky, Amanda Zamora, and Fred Mottley from
EG& G Technicd Services, Margaret E. Zirker and Michelle Crowder from Cambridge
Systematics Inc.; and Terrance J. Regan, Kathleen Bagdonas, and Dan Morin from
Panners Collaboraive. The summaries and findings of Washington, D.C., and Bdtimore
are adapted from case studies done by Science Applications Internationa Corporation
(SAIC). The SAIC study team consisted of Mark Carter, the project manager; Mark P.
Howard; Nicholas Owens, David Register; Jason Kennedy; Aaron Newton; and Kelley
Pecheux. Vince Pearceisthe U.S. DOT task manager of both the cross-cutting study and
the case sudies review.
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Executive Summary

Reason for the case studies and cross cutting study

In order to provide a better understanding of how transportation is both affected and utilized in an
emergency Stuation, the Federd Highway Adminigtration (FHWA) commissioned a series of four
case studies examining the effects of catastrophic events on transportation system management and
operations. Each of the case studies examined a specific event and the regiond response. The
eventsincluded terrorist attacksin New Y ork City and Washington, D.C., on September 11, 2001;
an earthquake in the Los Angdes region; and arail tunnd firein Batimore.

This cross cutting study summarizes the surface transportation activities associated with four
catastrophic events and the lessons learned from each. Each of the events resulted in subgtantial,
immediate, and adverse impacts on the transportation system, and each has had a varying degree of
influence on the longer-term operation of transportation facilities and servicesin its respective
region.

The case studies have provided materia for a series of Trangportation Response and Recovery
Workshops devel oped by the FHWA and held in mgor metropolitan areas around the country.

Organization of the cross cutting study

This document has two main sections. The first section provides an overview of each of the four case
gudies. Thisoverview includes achronology of key events on the day of and days after the disaster,
adescription of the affected area, a description of key decisions taken by agencies, and a brief
description of conditions in the months following the event. The four case dudies are:

1. New York City terrorist attack on September 11, 2001

2. Washington, D.C. terrorist attack on September 11, 2001

3. Bdtimore, Maryland Howard Street rail tunnd fire on July 18, 2001

4. Northridge, Cdifornia earthquake on January 18, 1994

The second section discusses findings that cut across the four case studies. Each of the four events

presented transportation and emergency response agencies with adifferent set of chalengesin

dedling with response and recovery. This section includes an assessment of the following key

questions:
- How well were the key participants prepared?

What happened and who took action?

What aspects of the emergency response worked well and why, and what aspects did not

work well and why?

What role did technology play in these aspects with respect to transportation emergency

response and recovery?

What was learned, what could be done differently, and what can be incorporated into the

disagter planning process?

U.S. DOT/VOLPE CENTER iii



Summary of the four events

New York City:

On September 11, 2001, New Y ork City was the target of the largest terrorist attack in the history of
the nation. Both World Trade Center towers were hit and destroyed by hijacked passenger jets.
These atacks occurred during the morning rush hour and the transportation network was
immediatdy and dramatically affected. New York City Trandgt and PATH dations and rall lines
were destroyed during the collgpse of the towers. Trangportation officids were immediately faced
with the need to make critica decisionsto protect the safety of residents and workers and the critical
trangportation infrastructure. This task was complicated by the lack of clear information about the
scope of the damage to the system and the uncertainty of future attacks.

Within minutes of the firgt atack, trangportation officias were confronted with the need to respond
on three criticd levels. Firgt, the agencies began the process of closing dl of the bridge and tunnel
crossings into Manhattan, suspended subway service to Lower Manhattan, and closed the three
internationa airports in the metropolitan area. Second, officials were confronted with the daunting
task of evacuating the 1.2 million workers and resdents of Lower Manhattan. Third, transportation
agencies were mobilizing workers and resources to ad in the response and recovery effort at the
World Trade Center sSite.

Washington, D.C.

A third hijacked passenger jet dso attacked the Pentagon, located in Arlington, Virginia, on the
morning of September 11, 2001. This event required a coordinated response from multiple agencies
within multiple jurisdictions. Jurisdictions involved included those from the gtates of Virginiaand
Maryland, the Didrict of Columbia, local and county governments, the United States Department of
Defense, and other numerous federal agencies. Aswith New York City, the lack of clear
information about subsequent attacks led to a series of independent public and private decisonsto
evacuae the city during the end of the morning rush hour.

The transportation agencies had to respond to the attack and subsequent partiad evacuation by closng
certain key trangportation facilities near the Pentagon and other strategic locationsin the nation’s
capitd, redirecting trangt assets, and coordinating these closing and changes with other agencies.
Thiswas dl hgppening during a time when the voice communications networks were overwhelmed
with demand and accurate information on closings and redeployments was scarce.

Baltimore, Maryland

On the afternoon of July 18, 2001, afire broke out insgde the 1.7-mile long freight rall tunnel

running under Howard Street. A 60-car CSX freight train carrying various potentidly hazardous
materiads had deralled insde the tunndl and some of therail cars were on fire. Smoke was billowing
out of the train portas aslocd fire, police, and emergency response personne reported to the scene.
Howard Street isamgor arteria that runs through the heart of Batimore' s business and culturd
digricts. A light rail and commuter rail line operated aong the Howard Street right-of-way above
theral tunnd.

Officias were confronted with mgor disruption to the roadway, trangit, and freight networks in the
central city just as the afternoon rush hour was about to begin. City officids were faced with
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multiple challenges once the fire was detected. First, there was the need to determine the exact
locetion of thefireinthetunnd. Second, it was crucid to determine the potentia environmenta
impact from the cargo on the 60 rail cars. Third, amgor water main located above the tunndl had
ruptured and was flooding sections of the tunnel. Fourth, they needed to quickly determine to what
extend an evacuation of the surrounding area would need to occur.

Coordination issues were complicated because of the numerous parts of the infrastructure involved,
the uncertainty of the extent of threet, and the freight rail lineis owned by a private company, CSX.
Also, different Baltimore city agencies maintain the roadway and the weter infragtructure, and the
Maryland Trangt Administration (MTA) operates the light rail and commuter rail lines. When the
fire department initialy responded, its primary focus was on fire suppression. This focus later
shifted to environmenta safety once it was redized that hazardous materials might be involved.

Northridge, California

On January 17, 1994, a 6.8 magnitude earthquake shook the Los Angelesregion. The actua
earthquake only lasted about 1 minute, but caused an estimated $25 billion in property damage. In
addition to the numerous disruptions of local roads, sections of four mgjor freeways were severdly
damaged. These damaged sections of freeway served an average of 1 million travelers on adaily
bass. Thelocd and state transportation officias were confronted with a two-fold problem. The
firdt was to ingpect the vast infrastructure network for damage, and the second was to begin and
complete the recongtruction effort as quickly as possible.

The Southern Cdiforniaregion had dealt with numerous catastrophic events over the past severa
decades. Thisincluded previous earthquakes, muddides, forest fires, and civil unrest. Because of
this history, the region had in place a coordinated strategy for response to and recovery from
disssters. The California Department of Trangportation (Catrans) immediatdly began the inspection
of itsinfrastructure and had agreements with private contractors to begin the remova of debris by
the evening of thefirst day. Detours around the affected areas were in place by the first afternoon.
These detours would undergo congtant refinement over the next several months. Through innovative
design and construction methods, the state was able to reconstruct and reopen some of the damaged
sections of the freeway within three months. All of the sections were reopened within 20 months of
the earthquake.

Summary of the Findings

Each of the events presented officids with a different set of chalenges in the response and recovery
effort. There were several key themes that cut across the four events.

Guiding Priority:

Theinitid guiding priority in every emergency is the protection of life. Trangportation officids must
begin dmost immediately to implement evacuation plans and indtitute recovery procedures. In each
of these cases, officids were charged with making decisions without full knowledge of the rapidly
changing exigting conditions and uncertainty of what future events might occur to change the
gtuaion. Because of this, safety and security took priority over mobility. Astime passed and more
information was avalable, officids began to restore mobility. This restoration of mobility varied
with each of the events. Within days, mobility was restored to the Washington and Batimore aress.
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Because of the physical damagein Los Angeles and New Y ork, it was months before key pieces of
the trangportation infrastructure could be reopened to the generd traveling public a normd levels.

Plan of Action:
In order to respond to a catastrophic event, agencies need to have a plan of action in place to handle
emergency Stuations and to begin the process of restoring mobility. This plan of action includes
both planning and investment in infrastructure and personnd. The plan of action is organized
around five categories.
1. Advanced preparation
2. Inditutiona coordination
3. Technica communications
4. Advance technologies
5. System redundancy and resiliency

Advance preparation:

The need for advance preparation and planning by agenciesis crucid in dedling with arange of
mishaps and disasters. Severa key themes emerged from the four case sudies. Firdt, an agency
needs to learn from previous events and incorporate that learning into an agency’ s response plans.
The events of September 11 have served as awake up cdl to cities and towns across the country
about the need to prepare for the unexpected. Second, there is aneed to rely on agency staff at all
levels to make good and timely decisions, often without complete knowledge of dl the mitigeating
circumstances. Emergencies do not occur a convenient times and it is important thet staff at dl
levels are able to respond to Situations and make decisons, often without immediate input from
headquarters. Third, thereis aneed to practice for the expected and the unexpected. Knowledge
ganed and relationships devel oped through day-to-day contact are extremely useful when
catastrophes strike. In both New Y ork and Los Angeles, exigting traffic control centers and
organizations whose main function was coordinating daily trangportation operations were able to
quickly implement emergency procedures.

I nstitutional coordination:

By their very nature, catastrophes require a coordinated response among multiple federd, sate,
regiond, and locd jurisdictions. This coordination needs to occur at severd layers smultaneoudly.
Each agency needs to have a pre-established interna coordination plan aswell as a system for
externd coordination with other agencies, the press, and the public. Transportation agencies
typicdly have g&ff a multiple locations with multitudes of varying responsibilities. The Port
Authority of New York and New Jersey, for example, operates bridges, tunnels, trangit lines,
arports, and water ports within the metropolitan area. Cdtrans oversees a highway system of
25,000 kilometersin length and a gaff of over 23,000. A requirement for ensuring this ingtitutiona
coordination is to have an established chain of command through a pre-existing command system.
The Incident Command System (ICS), developed in Cdifornia during the 1970s, is one example of a
structure that aregion can adopt to help ensure a coordinated response among the various agencies.

Technical communications:

The demand for accurate, timely information increases dramaticaly after an emergency. Often this

increased demand comes at atime when the technology needed to provide that information is most

compromised. Agency officials need accurate information to be able to best allocate resources and
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set agency prioritiesin responding to an emergency. There is dso a heightened interest by the public
a large for information about the event. In the New Y ork, Washington, and Los Angeles events,
immediate communication with agency fidd staff and emergency responders was difficult because
telephone landlines were damaged and cdlular communications systems were overloaded or did not
provide adequate coverage.

On September 11, new technologies proved successful in supplementing communications during the
emergency response efforts when landline telephones were elther damaged or overwhelmed with
demand. Datatransmissions using fax machines, e-mails, and interactive pagers that use “ push”
technology were effective in supplementing communications. On September 11, severd
trangportation agencies activated their “mobile communications centers,” which are buses equipped
with satdllite and computer technology to alow multiple forms of communications.

Advance technologies:

Once a catastrophic event has occurred, advanced technologies can aid in providing information on
exising conditions to decison makers. Thisinformation can then be used to make better-informed
decisions on when and how to open or redtrict facilities. Examples of thisincluded the use of closed
circuit televison cameras and traffic monitors to gauge traffic volumes on key facilities. It can
facilitate better communications with other agenciesinvolved in the emergency response. Traffic
management centers were able to share information on current conditions with other agencies. It can
aso asss in communicating with the public by providing accurate information on the status of the
transportation system. Thisincluded variable message signs, highway advisory radio broadcadgts, 1-
800 telephone lines, and web based video feeds of traffic. Through the coordination of
TRANSCOM and the I-95 Corridor Codlition, variable message sgns al dong the East Coast were
displaying warnings to the traveling public about avoiding New Y ork City and the Pentagon area.

System redundancy and resiliency:
Redundancy, the ahility to utilize backup systemsfor criticd parts of the system thet fall, is
extremely important to consider in the development of a process or plan for emergency response and
recovery. Ineach of the four cases, the portions of the system that failed or required backup were
dependent upon the specific nature and scope of the emergency. At aminimum, emergency
response planners should consider designing redundancy into the system in severd arees.
- Theregiona transportation network

Agency personnd

Communications and utilities

Control centers

Equipment and supplies

In each of the four cases, transportation agencies had to work together to provide aternative travel
options to the public. These dternatives shifted over time in response to changesin travel behaviors
of the public. Because emergencies can occur at any time, it is crucia to have aredundant system of
trained personnd in place who are able to make good, accurate, and timely decisons. With the New
York and Los Angeles cases, the recovery effort lasted for severa months. Maintaining staff on
emergency ausfor thislength of time can take atoll on personnd and highlights the need to have
multiple people trained for each job.
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As noted before, it isimportant that agencies be able to utilize multiple technologies to communicate
with gaff and the public. This dlows an agency to shift among technologies depending on the
demands on the system, the topography of the land, or the amount of destruction to any one type of
technology. InNew Y ork, the loss of dectricity hampered operations and recovery efforts.
Redundant mobile generators allowed for the restoration of power to command centers and to
emergency responders. Redundant control centers were needed in New Y ork City when existing
centers were destroyed. Los Angeles had to build a new center to increase its capacity to respond to
the recovery effort. In both Batimore and New Y ork, agency officids sooke of the need to have
redundant supplies of equipment. It was dso important to maintain a good inventory of where
supplies are kept or could be readily purchased when needed.

Audience for the case studies

The intended audience for the case studies and the cross cutting study extends beyond the traditional
transportation community. These works are intended to help various federa, ate, regiona, and
county and municipa officids a emergency response and management agencies, hedth and human
sarvices agencies, public works agencies, and public safety agencies better understand the ability of
the trangportation agencies to aid in the response and recovery from catastrophic events. Asis seen
in the case studies, coordinated and advanced planning across agencies and jurisdictions can lead to
better reponse in times of emergency. The primary purpose of the FHWA Transportation Response
and Recovery Workshops was to bring together representatives of these various agencies to better
understand the issues and understand the importance of planning and coordination before, during,
and after events. These case studies help document the vaue in planning, coordinating, and
investing in infrastructure and technology that can help in times of crigs.

Additional information

This cross cutting study, the Batimore rail tunnd fire case study, and the Northridge earthquake
case studies can be found on the FHWA ITS Electronic Data Library (EDL) dte a
http:/Amww.itsfhwa.dot.gov/cyberdocs. Additional information on the New Y ork City and
Washington, D.C., case studies can be obtained by contacting Vincent Pearce at
vince.pearce@fhwa.dot.gov.
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Introduction

This cross cutting study summarizes the events associated with four case studieslooking at how
transportation agencies responded to the events of unforeseen disasters.
Each of the four events studied provide useful lessons to be learned for trangportation officias
across the country:

New York City terrorist attack on September 11, 2001

Washington, D.C., terrorist attack on September 11, 2001

Bdtimore, Maryland, rall tunne fire on July 18, 2001

Northridge, Cdifornia, earthquake on January 17, 1994

Each of these events resulted in subgtantid, immediate, and adverse impacts on the
trangportation system, and each has had varying degrees of influence on the longer-term
operation of trangportation facilities and servicesin their respective region. Each event reveded
important information about the response of the trangportation system to mgjor stress and the
ability of operating agencies and their public safety and emergency management partnersto
respond effectively to acriss. This cross cutting report emphasizes the transportation aspects of
these catastrophic events and lessons learned that could be incorporated into future emergency

response planning.

The document first gives an overview of each of the four areas affected, the sequence of the
events that occurred on the day of and weeks or months after and describes the actions taken by
transportation agenciesin response to the events. The second section, Findings, details lessons to
be learned from the events. The findings are grouped into two main sections:

Guiding priority

Man of action
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New York City

On Tuesday, September 11, 2001 at 8:45 am., a hijacked commercial passenger jet, American
Airlines Flight 11 out of Boston, Mass. crashed into the north tower of the World Trade Center.
At 9:03 am., asecond hijacked airliner, United Airlines Flight 175, aso from Boston, crashed
into the south tower of the World Trade Center. These airplane attacks occurred during the
morning rush hour when the city’ sroads, bridges, and trangt system were operating at pesk
capacity. Trangportation officias were immediately faced with the need to make critical

decisions to protect the safety of the traveling public. In the chaos and devadtation of the
September 11 disaster, the New Y ork City regiond transportation network remained the primary
support system, both for those evacuating New Y ork’s lower Manhattan as well as for those
headed to the area for emergency response activities.

By the second hour, the two towers began collapsing. Thousands of tons of debris and ash were
spread over Lower Manhattan. Emergency response coordination was hampered because of the
destruction of a number of emergency control centers and communications failures that spreed
throughout Lower Manhattan. At 11:02, Mayor Rudy Giuliani instructed the 280,000 residents
and 1 million workersin Lower Manhattan to evacuate the area. For the next severd hours, the
1.2 million people who live and work in lower Manhattan fled.

Thefollowing table shows a brief chronology of the events the first day of September 11, 2002
in New York City:

September 11, 2001 Chronology-

Time of Elapsed

Day Time Event/Actions Taken

8:46 am.: First plane crashes into the north tower of the World Trade Center (WTC).

8:47am.: [Imin] An MTA subway operator alerts MTA Subway Control Center of an explosionin
the WTC and begins emergency procedures.

8:52am.: [6min] PATH trains begin emergency procedures and proceed to evacuate WTC station
and express Manhattan trainsto New Jersey.

9:03am.: [17min]  Second plane crashesinto south tower of WTC.

9:10 am.: [24min]  Port Authority of NY and NJ closes all their bridgesand tunnels.

9:12am.: [26 min]  George Washington Bridge VM S flash “Bridge Closed.”

9:17 am.: [31min] FAA shutsdown all NYC airports.

morning: Amtrak suspends all nationwidetrain service; Greyhound cancels Northeast US
operations.

morning: NY C DOT reports that police ordered highways shut down.

9:40 am.: [54min] FAA hatsall USflights.

9:43am.: [57min]  Third plane crashesinto the Pentagon.

9:59am.: [1hr.13min] South tower of WTC collapses. Impact measures 2.1 on the Richter scale.

morning: NY state activates its Emergency Operations Center in Albany. Governor activates

the National Guard.

10:20 am.: [1hr.34min] NYC Transit suspendsall subway service.

10:29am.: [1hr.43min] Northtower of WTC collapses. Impact measures 2.3 on the Richter scale. Port
Authority headquarters destroyed in the collapse.

10:30am.: [1hr.44min] NJTransit stopsrail serviceinto Manhattan’s Penn Station.

10:45am.: [1hr.59min] PATH operations were suspended.

10:53am.: [2hr. 7min] NY primary elections are postponed.
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11:02am.: [2hr. 16 min]

~ Noon: [3hr. 14 min]
12:48 p.m.:  [4hr.2min]

1:15p.m.:  [4hr.29min]
2:30p.m.:  [5hr.44min]

3:50p.m.;  [7hr. 4min]
4:12 p.m..  [7hr.26 min]
4:40p.m.:.  [7hr54min]
afternoon:

afternoon:
5:20p.m.: [ 8hr. 34 min]

6:00 p.m.: [ 9hr. 14 min]
7:02p.m.: [10 hr. 16 min.]
7:30 p.m.: [10 hr. 44 min.]
Nightfall:

End of day:

Astens of thousands abandon cars and subway to stream across Manhattan bridges
onfoot, Mayor Giuliani urges, “ Stay calm, stay at home... If you are south of Canal
Street, get out. Walk slowly and carefully. If you can’t figure what else to do, just
walk north.”

A NYC Transit employee standsin front of Grand Central Terminal with a
megaphone to try to dispense advice to travelers.

Partial NY C Transit subway service resumes, with many routes truncated or
diverted to avoid Lower Manhattan.

Long Island RR runs limited service eastbound only from Penn Station.

Subway system beginsto return to normal except for trains under Lower
Manhattan.

FEMA activates four urban search and rescue teamsin New Y ork.

PATH service between Newark and Journal Square resumed.

PATH uptown New Y ork lineto New Jersey resumes service.

By evening rush, several public and private water ferry companies are providing
additional ferry service to New Jersey, Queens, and Brooklyn, evacuating about
160,000 people from Manhattan.

200,000 phonelinesin Lower Manhattan are crippled, telephone and cellular
serviceis overloaded when Verizon central hub at WTC damaged.

WTC Building 7, headquarters of NY C Office of Emergency Management (OEM),
collapses.

Amtrak resumes passenger rail service.

SomeNY bridges open to outbound traffic.

Long Island Rail Road restores full schedul e east and westbound.

750 National Guard troopsarein NY C to assist police.

65% of subway serviceisback in operation. Throughout the day, MTA bus
service continues running north of Lower Manhattan.

AT&T reportsthat it has handled the largest one-day volume of callsin its history

Transportation System: Description of the Affected Area

The 2,440-square-mile region of the New Y ork Metropolitan area has one of the most complex
and extensive trangportation networks in the world. There are

500 route miles of commuter rail, 225 route miles of rail rapid
trangt, nearly 23,000 centerline miles of roads, streets, and
highways, three mgor commercid arports, and maritime
facilities for passengers and goods. The network is operated by
amultitude of gate, loca, and regiond authorities aswell as
private companies. Figure 2, Transportation conditions before
September 11, gives an overview of traffic volumes on mgor
crossings and trangt boardings. The following list demondirates
the leve of interdependence involved:

The Port Authority of New York and New Jersey
operates 3 mgjor airports, 2 tunnels, 4 bridges, the
PATH interdate rail system, 2 busterminds, 2 ferry
sarvices, and 7 marine cargo termindsin the Port
Didrict, comprisng a 25-mileradius of the Statue of

Liberty.

The NY C Department of Transportation (DOT)
manages city dreets, highways, and parking facilities, 4 Figure 1. VMSsign on Sept. 11

Source: Port Authority of
NYNJ
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Figure 2. Transportation conditions before September 11

major bridges, 6 tunnels, 1 ferry service, and oversees 5 private ferry and 7 private bus
companies sarving New York City.

The Metropolitan Transportation Authority (MTA) runsthe NY C subway and bus system
(the largest subway and bus systems in the country), 2 commuter rail systems, aLong
Idand bus service, 7 bridges, and 2 tunnéls.

Additionally, New York City isthe most densaly populated urban areain the nation. The
region is heavily dependent upon its transit system and has the most widdly used public
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transportation network in the nation. The typical weekday trangt ridership for al the transit
modesin New York City is 7.6 million riders per day.

Taking Action

Within sx minutes after the first plane struck, New Y ork City Trangt began emergency
procedures from its Cortlandt Station transporting its passengers to City Hall Station before the
gation collgpsed. The Port Authority Trans-Hudson (PATH) train master gave orders to stop
sarvice of PATH trainsto the World Train Center. Twenty-four minutes after the initid attack,

the Port Authority of New York and New Jersey closed dl bridges and tunnels. At 9:12 am., the
George Washington Bridge variable message sgn (VM) flashed, “Bridge Closed.” Around 11
am. the VMS on highways leading into the city flashed “New Y ork City Closed To All Traffic.”

TRANSCOM, a codlition of 16 transportation and public safety agenciesin the New Y ork
metropolitan region, began the process of derting other agencies of the status of facilities and
providing updated transportation information to agencies al aong the Northeast Corridor. As
facilities were closed, agency personnd began performing vulnerability assessments of their own
fadlities

While NY C trangportation agencies had individua and regiona emergency response plansin
place, no one had planned for an attack of the magnitude of September 11. In addition to the loss
of key emergency response and transportation personnel who worked in the command center, the
trangportation and communications networks in Lower Manhattan sustained substantia damage.
The World Trade Center served as the mgor intermodal transportation hub for Lower

Manhattan. The Cortlandt subway station and the PATH World Trade Center station were both
severdly damaged during the collapse of the Twin Towers. The Federa Emergency Management
Agency (FEMA), the NY C Office of Emergency Management (OEM), and the Port Authority
emergency control centers were dl located in the World Trade Center complex and were not able
to be used for emergency response that day. Communications hubs for Verizon, TRANSCOM,
and the Port Authority as well asthe MTA’ s fiber-optic network were dl located either within or
in close proximity to the World Trade Center. All of these were totally or partialy destroyed,
severing communications during the first few hours after the attack. This hindered the ability to
communicate interndly and externdly during the firat few criticd hours.

With the closing of the subway and rail service gpproximately an hour and a half after the attack,
trangt options were limited. With most New Y ork City businesses closng mid-morning for the
day, the remaining 2.6 million New Y ork City workers outsde Lower Manhattan were forced to
improvise whatever sequence of trip routes would get them home. For many, the trip home took
severa hours longer than normd. Intercity travel ground to ahalt asthe Federa Aviation
Adminigration (FAA) shut down the commercid air network and Amtrak and bus lines halted
sarvice. To facilitate evacuation and emergency response the bridges dong the East River were
open for pedestrians leaving Manhattan and for emergency vehicles entering Manhaitan. The
Coast Guard began the process of overseeing a makeshift flotilla of water ferries and private
boats to help evacuate people from Lower Manhattan. Figure 3, Trangportation Conditions on
September 11, gives an overview of the facilities closed leading into and around Manhattan.
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September 11 Closings
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Figure 3. Transportation Conditions on September 11

Within hours of these events, federa, sate, and local agencies had begun internd emergency

procedures and coordination with other agencies. The table below indicates key decisons,
coordination, and communication by agency.
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Key Decisions by Agency

Agency K ey Decisons. Coordination, and Communication
U.S. Coast Guard Began process of getting boats to Manhattan to aid in the water evacuation of
Manhattan.
Federal Aviation Ordered the closing of the three NY C-area airports. Later, ordered the halt of

Administration (FAA)

all aviation traffic across the country.

Federal Emergency
Management Agency
(FEMA)

Began the process of implementing response to the “federally declared
disaster.”

Federal Highway
Administration (FHWA)

Implemented “quick release” option for Emergency Relief (ER) funds
enabling state and local agencies to send emergency response teams; helped
coordinate rel ationships between state and local agencies.

Information FOR
Motorists (INFORM)

Immediately coordinated with police to open up Long Island Expressway for
EMS vehicles; displayed traffic information on regional VM S and deployed
portable VM Sto NY C bridge and tunnel entrances; disseminated traffic
reports to local agencies, media, and the public; sent all spare resources to
WTC.

Metropolitan
Transportation Authority
(MTA)

Coordinated transit closures and re-routed subway trains by maintaining
operations staff round-the-clock at the Mayor’s OEM who interfaced with
Subway Control and Bus Command Centers. Several bus drivers were forced
to make “ad hoc” decisionsin Manhattan after communications were cut off,
buses sustained damage from debris, and hazards blocked roadways.

Coordinated trains and closures through OEM at mobile command center.

New Jersey Transit

New York State Supplied portable VMS, barriers, and backhoesto NY C region with promise
of FHWA ER funds; coordinated with INFORM (aNY State DOT facility) for

Department of . o S : .

Transportation information dissemination; provided temporary officesfor New Y ork

(NY $ omn Metropolitan Transportation Council (NYMTC) employees.

New York State Police
(NYSP)

Deployed 23 Highway Emergency Local Patrol (HELP) vehiclesto locations
in Rockland and Westchester Counties; deployed 500 troopersto NY C region
(to NY C limits) who cleared highwaysfor EM S vehicles; helped direct EMS
vehiclesto WTC.

Worked with police to coordinate closing every road, bridge, and tunnel in

geN \iork ?t? Lower Manhattan and show closures on regional VMS; coordinated with NY
epartment 0 State DOT out of Queens TMC.

Transportation

(NYCDOT)

NYC Office of Coordinated regional response by issuing general “directives’ to agency

Emergency Management
(OEM)

liaisons (police, fire, transportation, etc.) on-site at OEM; coordinated with
Governor and FEMA for disaster declaration.

NY Police Department
(NYPD)

Evacuated lower Manhattan by evacuation protocol, tallest buildingsfirst;
directed people and traffic from “high threat areas’ (bridges and tunnels);
secured bridges and tunnels for EM S vehicles.

Port Authority of New
York and New Jersey
(PANYNJ)

Coordinated with FAA to close three major airports: Kennedy, LaGuardia and
Newark. Ferry division oversaw ferry operator, NY Waterway; contacted NY
Waterway to make sure that vessels were at Battery Park for evacuation;
coordinated with Coast Guard and Coast Guard security zone. Coordinated
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with police for closures of bridges and tunnels, and for EM S access. Closed
the water port to freight activity.

Transportation
Operations Coordinating
Committee
(TRANSCOM)

I ssued reports of member agency operating decisions viafax; 800 reports
issued in total, terminating on Jan. 21, 2002.

Transportation Conditions After September 11

In the three months after September 11, the transportation network was dowly returning to

norma as mobility was increased and security checkpoints were reduced. The airports and water
freight port are back in full operations. Certain segments of the trangt infrastructure within the
World Trade Center area are till out of service and motor vehicle restrictions are ill in place

for Midtown and Lower Manhattan. Figure 4, below, shows the destruction at the World Trade
Center site as of late September 2001. As of September 2002, the SOV ban remains on crossings
into Lower Manhéattan, vehicles are dtill being checked at key crossngs, commercia vehicles
regtrictions are in place for the Holland Tunnel, and PATH subway service only operates to

Midtown Manhattan.

Figure 4. World Trade Center, late September, 2001
Source: FEMA

The New Y ork City subway system was
able to restore service to dl but four
gationsin Lower Manhattan but has seen
security-related service delays increase
markedly since September 11. With
ggnificant job relocation to Midtown
Manhattan, trangt servicesin that area
have become extremely congested.
Meanwhile, combined public and priveate

: ferry service has seen a91% overdl
& growthin their use after September 11,

the highest since the 1940s. To respond
to the increased demand for ferry
sarvices, the Port Authority concentrated

S on building more fadilitiesin Lower

Manhattan.
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Washington

On Tuesday morning, September 11, 2001 a 9:43 am, a hijacked commercid airline jet,
American Airlines Hight 77 from Washington Dulles Internationd Airport, deliberately crashed
into the Pentagon. The airliner crashed low and diagondly into the Pentagon's outside "E"* ring
limestone wall. The impact with the Pentagon, and the conflagration caused by the fud, created a
catastrophic gtructurd falure of the hit section. Within minutes, the upper floors collapsed into
the 100-foot-wide gap, which extended most of the way through the office rings to the centra
courtyard. Staff at the Arlington County Virginia Fire Department actualy saw the plane fly
overhead a a dangeroudy low dtitude. When they heard a crash and saw the thick smoke, they
headed toward the Site. In minutes, they were joined by other firefighters aswell asthe
Arlington police, providing aid to the wounded and working to put out the blaze.

In comparison with the extensive impacts of the terrorigt attack on the World Trade Center in
New Y ork, the attack on the Pentagon was relatively circumscribed. Even o, the tragic loss of
life, the psychologica impact, and the actions taken in response to the attack by loca, state, and
federd agencies had mgor impacts on the trangportation system in the Washington, D.C., region.

Thefollowing isabrief chronology of the events of September 11, 2001 involving the terrorist
attack and transportation responses.

September 11, 2001 —thefirst day

Time of Elapsed Time Event/Action Taken
Day
846 am. First plane crashes into the north tower of the World Trade Center (WTC).

MDQOT activated the Emergency Operations Center (EOC) (between the first
and second attacks at the World Trade Center) and readied emergency
operations plans. In addition, MDOT directed the Maryland State Highway
Administration (SHA) and the Maryland Transportation Authority (MdTA) to
keep as many people and as much equipment as possible on the roads.

850am.: [4min] Metro Transit Police Department (MTPD) telephoned FBI Terrorism Task
Force, Washington, D.C., Field Office, to determineif any threats had been
received for the District of Columbia. The response was negative.

9:03am.: [17min] Second plane crashes into south tower of WTC.
940 am.: [54min] FAA haltsal USflights.

Metrorail Operations on heightened state of alert.
Soon after [54min] WMATA Transit Police receive acall from arepresentative with D.C. Police
940 am.: about athreat to Metro and that closing the system should be considered.
9:43am.: [57min] American Airlines Flight 77 crashes into the Pentagon. Evacuation of

building beginsimmediately. VDOT Statewide Transportation Emergency
Operations Center (TEOC) is aready in the process of implementing a
statewide terrorism alert.

9:53am.: [1hrs. 7min] MTPD notified of Pentagon blast.

955am.: [1hrs.9min] Metrorail and Metrobus notified that Command Post is established by Chief
McDevitt of MTPD.
All track maintenance canceled on entire railroad.

10:00 am: [1hrs. 14 min] Americas military put on high alert status.
Metrorail Yellow Linetrains re-routed to segments of Blue Line still in
operation. Thiseffectively closes Y ellow Line bridge over Potomac River.
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Timeof Elapsed Time Event/Action Taken

Day

10:30am.: [1hrs.44min] Federa Office of Personnel Management decided that 260,000 federal
workers could be released from work.

10:32am.: [1hrs. 46 min] Amtrak, VirginiaRailway Express commuter rail, and the Maryland Transit
Administration’s MARC commuter rail shut down rail service.

10:41am.: [1hrs.55min] Metrorail Blue Line trains run through Pentagon station without stopping.

10:45am.: [L1hrs.59min.] Blue Linerestored - No station stops at Pentagon and Reagan National
Airport stations.

10:46 am.: [2hrs.0min] MPD Command Center requests Metrorail to cease operations due to
perceived threat. Metrorail determined that threat was not credible and
continued operations.

1059 am.: [2hrs. 13 min] National Airport closed.

11.05am.: [2hrs. 19min] Metrorail notified to run trains through Union Station without station stop.

11:31am.: [2hrs.45min] BlueLinetrain service suspended due to warning of unidentified aircraft.
Blue Linetrainsto keep underground in area of Pentagon.

11:39am.: [2hrs. 53 min] Arlington County Manager declared alocal state of emergency

11:43am.: [2hrs. 57 min] Servicerestored to Blue Line.

11:44am.: [2hrs.58 min] All above ground trainsin Virginia suspended.

12:00 p.m.: [3hrs. 14 min] Governor Jm Gilmore of Virginia declares a statewide emergency.

12:22 pm.: [3hrs. 36 min] State of Maryland EOC established.

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

1:15p.m.: [4hrs.29min] The Maryland Transportation Authority statesthat all facilities are under
heightened security and remain open.

1.27 pm.: [4hrs. 41 min] A state of emergency isdeclared by the city of Washington.

2:30p.m.: [5hrs.44min] The FAA announcesthere will be no U.S. commercial air traffic until noon
EDT Wednesday at the earliest.

4:00 p.m.: [7hrs.14min] Virginia Department of Emergency Management announces that all
northbound lanes on 1-395 have been closed from the Beltway to Washington,
D.C.

6:00 p.m.: [9hrs. 14 min] Amtrak resumes passenger rail service.

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

6:42 p.m.: [9hrs. 56 min] Roadway traffic isslowly returning to normal. U.S. Park Police have
reopened the southbound GW Parkway and traffic on the Clara Barton and
Rock Creek parkwaysis now moving in both directions. Northbound -395 is
closed. Pentagon and National Airport Metro stations are closed.

7:09p.m.: [10hrs. 23 min] Normal Metrorail servicerestored. No station stops at Pentagon and National
Airport stations.

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

720 p.m.: [10hrs. 34 min] WMATA Command Center secured.

Transportation System: Description of the Affected Area

The Washington, D.C., metropolitan area is among the most complex multi-jurisdictiona
envirorments in the United States. The profusion of state and local governments, dong with
federa agencies and regiond trangportation operating agencies, gives rise to significant
chdlenges in coordination and cooperation. Asde from the challenge of coordination across
politica boundaries, the events of September 11 and the aftermath required coordination and
cooperation from agencies with different jargons, command and control structures, and
philosophies — the transportation, law enforcement, emergency manegement, and public safety
communities that had to respond to the crisis.
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The Washington, D.C., metropolitan area is dso one of the most congested in the nation. While
it has one of the highest proportions of trangt use in the nation — 16 percent of commuters use
trangt to get to work — the D.C. region ranks high in measures of traffic congestion and travel
delay. Metropolitan Washington, D.C., isin the top five among the nation’s 68 largest urbanized
aressin five of the Texas Trangportation Indtitute' s indices of congestion, and isin the top ten for
al ten messures.

£
A complex structure of agencies and 2 .
organizations shares control of the . ‘v\‘l
trangportation network. Figure 5 shows the {
politica boundaries of the Capitd region. f Frederic ;
Operating agencies with responsibility for ) e

magor highways in the areainclude the

Maryland Department of Transportation
(MDQT), the Digtrict of Columbia

Department of Public Works

(Trangportation Division) (DCDPW), and

the Virginia Department of Transportation
(VDOT), aswell asthe Nationa Park <
Service (NPS) for the region’s parkways
and the Arlington Memoria Bridge. The
Washington Metropolitan Area Transit
Authority (WMATA) operates the Metro
rgpid trangt system and the bulk of surface
bus service in the region, but loca
jurisdictions also run some trangit service,
induding routes that utilize the newly
redesigned Trangt Center at the Pentagon.
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Figure 5. National Capital Region
Federa agencies often exercise control over the
trangportation network of the region. This
became especidly clear on September 11, as streets were closed at the direction of the Secret
Service and the Capitol Police to establish secure perimeters around critical governmenta Sites.

Taking Action

Washington, D.C.

In Washington, D.C., traffic into the city was detoured, as Washington declared a state of
emergency. Ramps were closed from interstates and variable message signs (VMS) derted
motorigsto avoid the area. Retiming traffic Sgnadsfor very heavy pesk-period outbound traffic
facilitated traffic flow out of Washington. HOV redtrictions were removed, and overhead Sgn
changes, travelers advisory radio (TAR), and the media derted motorists to changes in traffic
patterns. The Didrict of Columbia Divison of Transportation (DDOT), which is part of the
Digrict’'sDPW, had D.C.’ssgna system changed to “PM mode” a around 10:30 AM.
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The Secret Service contributed to downtown traffic problems by expanding the White House
perimeter and closing streets. As quickly as possible, DDOT deployed portable VMS signs and
traffic cones to redirect traffic away from street dlosngs. Asin many other jurisdictions, rumor
control was a significant problem; erroneous reports about the transportation system status
(including reports that Metrorail had closed) had to be verified or discounted. Figure 6 displays
the mgor closing that occurred in the Washington, D.C. area on the morning of September 11.
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Figure 6. Transportation facility closi ngson September 11

WMATA reported that Metrorall’ s ridership was 445,038 between opening and 6 p.m. on
September 11, about 40,000 fewer rides than the previous Tuesday. WMATA closed its stations
at the Pentagon and Reagan Nationd Airport, and rerouted the Y elow Line away from the
bridge across the Potomac River. WMATA aso provided buses to help transport the injured, and
provided severa Metrobuses to assist D.C. Metropolitan Police in moving personne to various
locations throughout the Didrict. Traveler information was dso vaued highly during the crigis.
Locd and state government traveler information Web stes saw a significant spike in activity.
Figure 7, below, shows a snapshot of the congestion on the morning of September 11 as people
tried to leave the D.C. area

Northern Virginia

The statewide Transportation Emergency Operations Center (TEOC) was in the process of
implementing aterroriam dert viathe Virginia Operationd Informetion System (VOIS) in
response to the New Y ork events when the third hijacked aircraft flew directly over the Smart
Traffic Center (STC) in Northern Virginia. After the plane hit the Pentagon, VDOT went to the
highest state of readiness, invoking exigting emergency plans, activating its Statewide TEOC,
and implementing disaster response protocols at the Northern Virginia STC.
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The Pentagon islocated in Arlington County and is served by the Arlington Fire Department.
Because of aprior formal agreemert, the department assumed incident command. Arlington's
Emergency Operations Center (EOC), which coordinates al of the County's disaster response
efforts, was activated, and employees on the County's emergency response teams made their way
to the center. Less than two hours later, alocal state of emergency was declared.

Figure 7. Traffic congestion on September 11.

The Northern Virginia STC made itsdf available to the military as a command post for dedling
with the Pentagon incident. The Northern Virginia Digtrict of VDOT augmented STC, Safety
Service Patrol (SSP), and traffic control assets to facilitate clearance of the D.C. area. Signd
coordination, suspension of congtruction lane closures statewide, and reversing and opening of
high occupancy vehicle (HOV) lanes in the outbound direction were immediately implemented.
Tiger teams were deployed to assst the Northern VirginiaDidrict. (Tiger teeamsare VDOT
crewmembers who are deployed to regionsin the state that need additiond assstancein
preparing for and responding to severe weather events or any other emergencies involving the
roads and highways.) VDOT’ s representative to the Governor’s Terrorism Task Force met with
other members of the Task Force to provide trangportation input to actions recommended to the
Governor.

Maryland

In Maryland, the first concern was to make sure there were no imminent threats to infrastructure
and to secure the bridges, tunnels, and miles of roadway against future threats. After that was
accomplished, the focus became getting the traffic exiting from downtown Washington,
Bdtimore, and Annapalis safely home. Although there was near-gridlock as many employers
(including the Federd and state governments) alowed employees to leave early, there were no
formd evacudtions.
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MDOT activated their EOC between the first and second attacks on the World Trade Center and
readied their emergency operations plans. In addition, they directed the Maryland State
Highway Adminigration (SHA) and the Maryland Transportation Authority (MdTA) to keep as
many people and as much equipment as possible on theroads. Maryland transportation
authorities implemented a number of specific actions statewide in response to the Stuation.
Stranded or abandoned vehicles, especialy under bridges, were moved. All video surveillance
cameras a high-profile locations, including mgor bridges and tunnels, were activated and
monitored. Retiming traffic Sgnas for very heavy peek- period outbound traffic facilitated traffic
flow through suburban Montgomery County. All construction work zones involving lane
closures were terminated. State troopers and MdTA Police worked on clearing fender-benders
and disabled vehicles more aggressively. Physical barriers were placed in front of facilities that
housed command centers, and heightened security measures were indtituted at dl fecilities. SHA
helped the Nationa Security Agency (NSA) to evacuate non-essential personnel. They also sent
atechnician to manudly reset and operate the traffic lights to improve flows.

The table below indicates key decisons, coordination, and communication by agency.

Key Decisions by Agency

Agency

Key Decisons, Coordination and Communication

FAA

Ordered halt of all flights across the country.

Maryland Department of
Transportation(MDOT)

Activated the Statewide Transportation Emergency Operations Center (TEOC).
Directed Maryland State Highway Administration and Maryland Transportation
Authority to keep as many people and equipment as possible on roads. Coordinated
with VDOT command center. Maryland Transit Administration shut down commuter
rail operation (MARC).

Maryland Transportation
Authority (MdTA)

Inspected highways, land bridges, overpasses under its jurisdiction and monitored
video cameras at high-profile locations. Also towed suspicious and abandoned cars
from the roadway.

Maryland State Highway
Administration (SHA)

District engineers provided regular patrols of high risk structures, and also
dispatched bridge inspectorsto high risk bridges for observation. These are now part
of their routine duties. Also set traffic controls manually to improve flow.

Maryland State Police

Directed traffic, and investigated and towed abandoned vehicles.

Metrorail

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

Virginia Department of
Transportation (VDOT)

Governor’s Terrorism Task
Force

Statewide Transportation Emergency Operations Center (TEOC) implemented a
statewide terrorism alert. Augmented STC, Safety Service Patrol and traffic control
assetsto facilitate clearance of the D.C. areain terms of traffic management.
Provided essential rescue and recovery equipment requested by authorities at the
Pentagon site.

Recommended actions to the Governor of Virginia. VDOT representative a part of
the task force providing transportation input.
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Metro Transit Police
Department (MTPD)

Established command post, monitoring system surveillance, alerting tactical police,
and sent bomb -sniffing dogs to stations. Kept in close contact with the FBI, fire
departments, and other law enforcement agenciesin the region.

Arlington Fire Department

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

Arlington Police
Department

Performed traffic and crowd control at the Pentagon, as well as securing the
perimeter. Alsoinvestigated and towed abandoned vehicles.

State Highway
Administration (Maryland)

Inspected high-risk bridges for irregularities. Reset traffic signalsto improve traffic
flow. Rerouted traffic to control accessto Andrews Air Force Base and provided
concrete barriers to secure access to the base.

Motor Carrier Division

Stepped up vehicle inspections with special emphasis on hazardous material |oads
and drivers.

D.C. Division of Kept in close contact with Northern Virginia STC to check on status of roadsin that

Transportation (DDOT) region. Changed signal system in the D.C. areato PM mode. Redirected traffic away
from closed streets.

Secret Service Expanded White House perimeter and closed streets.

WMATA Set up command center and kept close contact with FBI, fire departments and other

law enforcement agenciesin the region. Closed station and rerouted the yellow line
away from the bridge across the Potomac River. Provided buses to transport injured
and D.C. Metropolitan Police personnel. Also heightened system surveillance and
alerted tactical police.

National Park Service

Closed and monitored parkway roadway in and around Washington and Maryland.

Transportation Conditions After September 11

In the Washington metropolitan area, congestion around federd facilities and military bases
caused by new security procedures has continued to present transportation-related problems.
These problems range from relaively minor closures and restrictions, such as the street closings
near the White House and truck redtrictions around the Capitol, to significant issues such asthe
closure of amgor commuter route that passes through a Northern Virginia military base.
WMATA made severd changesin response to the events of September 11. The new Pentagon
bus terminal and transfer facility was completed and opened for business on December 16, 2001,
restoring full service to the Pentagon and diminating the temporary transfer facility at Pentagon

City.

However, heightened security continues to cause problems for trangt and highway operations
dike. Portable VMS are used to advise commuters about changing traffic patterns at these
security choke points. Transportation agencies have experienced mixed resultsin terms of travel
demand and ridership leves following the events of September 11 and subsequent terrorist acts,
security derts, hoaxes, and scares. Complicating the recovery of the trangportation system has
been the anthrax attack on various agencies and ingtitutions of the Federd Government.

Metrorail patronage, which had started to recover after September 11, dropped off again after the
anthrax scares. Since then, while Metrobus ridership has begun to rise and peak period ridership
on Metrorall is gpproaching norma levels, discretionary off-peak travel is subgtantialy lower

than pre-September 11 levels.
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Baltimore, Maryland

At 3:04 PM on Wednesday, July 18, 2001, the 60-car CSX freight train L412-16 entered
the Howard Street Tunne in downtown Batimore. Thetrain, being pulled by three
engines, carried 31 loaded and 29 empty cars, with amix of freight that included empty
trash containers, paper products, plywood, soy oil, and severa tanker cars. The engineers
felt the train lurch and come to arough stop. They tried to radio the CSX dispatcher to
give notice, but they were in adead zone in the tunnd. A few minutes later, one of the
engineers was able to reach the train master on his cdll phone.

Asthe fumes from the diesd engines got worse (the engineers did not know &t that point
that severa cars had derailed and afire had broken out), the engineers exited the tunnel.
They were then able to notify the CSX dispatcher in Jacksonville, Horida. The engineers
noticed that the smoke from the tunnel was increasing, evidence of afire somewhere
among the cars. After reviewing the bill of lading, and seeing the words * hazardous
materids’ they radioed Jacksonville again, asking the dispatcher to notify Batimore City
that not only had atrain derailed in the tunnel and caught fire, but that the load carried
hazardous materials. Whether these were dso on fire was unknown. Figure 8 showsthe
smoke hillowing out of the Howard Street tunndl the afternoon of July 18, 2001.

Figure 8. Smoke from the south portal of the Howard Street Tunnel

Bdtimore City firefighters received notification of the event somewhere between 3:35
PM and 4:15 PM*. The Fire Department crew aso reviewed the bill of lading and

! Published reports have listed two different times regarding when the Fire Department was notified. CSX
records indicate that notification was provided at 3:35 PM, while Fire Department records indicate that
notification was received at 4:15 PM. See RailFan and Railroad, November 2001, “Fireinthe Hole", p. 44.
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ng the scene, redlized that the freight train was carrying avariety of hazardous
materids (including tripropylene and hydrochloric acid). Emergency response efforts

were further complicated when a bresk in aforty-inch water main located under the
intersection of Howard and Lombard Streets, amost directly above the site of the
derallment, spilled water into the tunndl and onto the street. These events occurred as the
City of Baltimore was preparing for both the evening rush hour and the second game of a
baseba | doubleheader at Oriole Park at Camden Yards. The City thus found itself facing
apotentialy catastrophic Situation at peak demand hours for transportation services.

The following chronology presents a brief summary of the events of July 18, 2001,
involving the Howard Street tunnel train derailment and trangportation and emergency
management responses.

July 18, 2001 Chronology

Time of Elapsed Time Event/Action Taken

Day

3.07 pm. 60-car CSX freight train carrying hazardous materials derailsin the
Howard Street Tunnel in Baltimore, Maryland

3:15p.m. [8mins] Engineersdetect firein 1.7 mile-long tunnel.

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

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

incident command responsibilities. CSX Engineers provide bill of
lading indicating derailed train is carrying hazardous materials.
4:15p.m. [1hrs.8mins] CSX Transportation notifies Maryland Department of the
Environment-Emergency Response Division (MDE ERD) of the
derailment of train cars carrying hazardous materials.
4:20 p.m. [1hrs. 13mins] MDE ERD personnel arrive on scene, contact National
Transportation Safety Board, Baltimore City Fire Department
Battalion Chief 6, and Baltimore City Fire Department hazardous
materials (HazMat) coordinator. Units begin assisting city personnel
with analysis of train documentation and potential hazardous
products.
MARC commuter rail, MTA's Centra Light Rail Line, and rail
freight movement are disrupted by tunnel street fire. MTA initiates
bus bridge to bring MARC passengers from Dorsey Station south of
Baltimoreto the City.

TBD Chief of the City Fire Department requests that all major roads (1-
395, 1-83, US-40) into Baltimore City be closed
4:30 p.m. [1hrs.23mins] Baltimore City Police Department and Department of Public Works

start rerouting downtown traffic away from the scene using signs and
physical barriers; Howard Street and all streets crossing over the
Howard Street tunnel are closed.
Interstate highways 1-395 northbound and 1-83 southbound are closed
to traffic trying to get into the City.

4:35p.m. [Lhrs. 28 mins] MDE requests consulting chemist assistance through South Baltimore
Industrial Mutual Aid Plan (SBIMAP). MDE advises Baltimore City
HazMat of potential hydrogen fluoride (HF) vapor hazard due to
thermal degradation of fluorosilicic acid; identifies specialized
treatment needed for HF exposures.

4:45 p.m. [1hrs. 38 mins] Baltimore City Emergency Management contacts MDE to report that
city officials are preparing to sound siren system to notify nearby
residents to shelter in place. MDE concurswith shelter order.
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Timeof
Day
4:53p.m.
5:00 p.m.

545 p.m.
6:15 p.m.

8-9:00 p.m.

11:00 p.m.

Elapsed Time

[1 hrs. 46 mins]

[1hrs. 53 mins]

[2hrs. 38 mins]
[3 hrs. 8 mins]

[4 hrs. 53 mins]

[7 hrs. 53 mins]

Event/Action Taken

MDE contacts U.S. Coast Guard and requests assistance. MDE and
SBIMAP personnel conduct air quality monitoring along Howard
Street Corridor and in the vicinity of the Mt. Royal Station.

U.S. Coast Guard closes Inner Harbor to boat traffic.

Orioles’ office workers aretold to leave B & O Warehouse.

Civil Defense warning sirens sound.

Water from the broken water main located under the Howard and
Lombard Street intersections surfaces and floods the street.

MTA closes Metro’s State Center station due to smoke entering the
station via subway tunnel and station ventilation fans.

Roads and entrance/exit ramps on major thoroughfares into the City
reopen sporadically.

Batimore City Fire Department Command Staff direct primary
Command Post operations to be relocated to the vicinity of Camden
Y ards stadium complex.

Water is cut off by BCDPW at the point of the water main break.

Transportation System: Description of the Affected Area

The City of Bdtimoreisthe principal metropolitan areain the State of Maryland. The
City islocated in the heart of the state and is a centra transportation hub for the
Northeast Corridor. Figure 9 gives an overview of the Batimore region with road
closures shown in red and ydlow. 1-95, the main north-south interstate aong the east

us.1 /4 .
/1195

Legend
Irterstatestizjor Artery
Clo=sures for July 42, 2001

BN Rozd Closures Inbound

Bl Airport —— Road Closure Both Directions
[and cross strests)

Figure 9. Baltimoreregional highway system with closureson July 18
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coast, runs through the heart of the City, connecting to the Inner Harbor and downtown
Bdtimorevial-395. 1-695, the Bdtimore beltway, links 1-95 with I-70, amgor interstate
route that connects the mid- Atlantic region with the Midwest, and 1-83, which links
Bdtimore with York, Pa., Harrisburg, Pa., and points north. In addition to the above
roads, there are two tunnels passing under the Port that connect the interstate system.
These are the Fort McHenry Tunnd, which is part of 1-95, and the Baltimore Harbor
Tunnd, which part of 1-895 connecting with I-95.

Bdtimore City and the State of Maryland share responsibility for the operation of
trangportation facilities located within the City. The Batimore Department of Public
Works has responsihility for dl surface roads within the City, including non-interstate
routes and 1-83, 1-295, and MD Highway 40, while the Maryland Department of
Trangportation (MDOT) moda administrations are responsble for most of the Interstate
network, trangt, and the Port of Batimore. The Maryland Transit Adminigtration (MTA)
opearaesdl trangt services in the City, induding bus, light rail, heavy rall (Metro), and
commuter rail (MARC). The Maryland Transportation Authority (MdTA) owns and
maintains parts of 1-95 and 1-395. In addition, regiond and digtrict offices of federd
trangportation agencies are dso located in Batimore and a BWI. The City’' s Office of
Emergency Management is responsible for handling emergencies and incident
management within Batimore.

Maryland's CHART system is a state-of-the-art trangportation management center. The
system includes cameras located along the interstate system, HAR, DMSVMS, and a
Web Site. The State Operations Center responsible for the operation of CHART is
located south of Batimore City near BWI Airport. The CHART system offers multiple
cgpabilities, including traveler information services, incident management, and

congestion management.

Bdtimoreisdso amgor trangt point for the movement of freight, served by two mgor
railroads, Norfolk Southern and CSX. The Howard Street Tunnel, which is owned and
operated by CSX, represents the only direct rail link between the northeast, southeast, and
mid- Atlantic region. The Port of Batimore is one of the largest container ports on the

East Coast, and is a'so one of the leading ports for RO/RO traffic (roll-on/rall-off,
including automobile imports into the United States). The Port generates significant

freight traffic, with gpproximately 80,000 truck trips on an annual basis.

The Maryland Trangt Adminigtration (MTA) operates an extensive mass trandt system
within the City and the surrounding region. The Centrd Light Rall Line travels a 29-mile
corridor, with an average daily light rail ridership of about 30,000 passengers. MTA dso
operates the Baltimore Metro subway system, with daily ridership of 45,000 passengers,
and acity-wide bus service, with daily ridership of approximately 250,000 people.
Commuter rall service (MARC) is operated between Batimore and Washington, DC. The
Camden Line, with dally ridership of 3,500 passengers and a terminus at the Camden

Y ards Station near the stadiums, was the only one of the three MARC services impacted
by the event on July 18.
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In 2000, Baltimore ranked in the top thirty out of 75 U.S. urban areas in each of the ten
congestion indices developed by the Texas Trangportation Ingtitute, and in the top twenty
for annua person hour delays, annua excess fuel consumption, and congestion cost.
Even so, Batimore does have areatively high proportion of mass trangit use, with 16%
of commuters usng trangdt to get to work.

Howard Street and the Howard Street Tunnel are located in the heart of Batimore City’s
business and culturd digtricts, and are adjacent to the core of the City’ s tourist and sports
attractions and the Inner Harbor. Howard Street is the extension of 1-395, servesasa
magjor north-south arteria for the city and runs adjacent to Oriole Park at Camden Y ards
and the Bdtimore Ravens footbal stadium. It isaso closeto the Inner Harbor and the
National Aquarium, the heart of Batimore stourist area.

The Howard Street Tunnel isaong CSX’s mgor freight through-route on the Northeast
corridor, from the southern states through Washington, DC and Bdtimore and on to New
York and Philaddphia The tunnd, constructed in 1895 out of brick, runsfor 1.7 miles
through the heart of Batimore and is said to be the longest underground conduit of

freight on the Atlantic seeboard. The tunnel ranges from 60 feet underground at its
deepest and risesto three feet underground at its shallowest. Before the accident, there
were an estimated 28 to 32 freight rail trains passing through the tunnd daily. Figure 10,
bel ow, shows the Howard Street Corridor diagram.

Taking Action

City officias faced three challenges once the fire was detected:
Identify the exact location of the fire in the tunndl.
Determine the potentid environmental impact from the burning cars containing
hazardous materids.
Determine whether downtown Baltimore would need to be evacuated.

The problem of identifying the potentia environmenta impact was resolved by the
Maryland Department of the Environment’s (MDE) Emergency Response Divison
(ERD). Following areview of the bill of lading provided by the CSX engineers, the ERD
personnel contacted members of the South Batimore Industria Mutud Aid Plan.
SBIMAP isavoluntary consortium of manufacturers, emergency response personnel,
Bdtimore City environmental and emergency management personnel, and MDE, focused
on the South Bdtimore indudtrid area. The consortium’s purposeis to plan for and
respond to incidents such as the Howard Street Tunnel fire where hazardous materias
and potentia environmentd incidents are involved. SBIMAP was established in 1982
and islargely funded by industry. SBIMAP member companies provided two chemidts,
who quickly determined that the hazardous materias involved in the fire would nat, in
fact, éther individuadly or in combination, present a serious environmenta hazard.

The tunnd fire had an immediate impact on transportation services in Batimore City.
Severd specific actions were taken, and specific short-term transportation impacts
resulted from the tunnd fire and water main break. The first was arequest by the Incident
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Commander to close the mgor roadways
into the City. The roadway system was
opened to traffic the following morning. The
closing of city dreetsin the vicinity of the
tunnd, and the rerouting of passenger, bus,
and commercid vehicle traffic followed that
action. The day of the incident, drivers were
trapped on gridlocked streets, and people
waited at curbs for buses diverted from their
regular routes. However, once traffic
management procedures were put in place,
the City was cleared of traffic within two
hours of norma rush hour times (8:00 pm as
compared to 6:00 pm). Figure 10 isamap
from the Baltimore Sun detailing road and
trangt closing.

During initid responseto thefire, the Metro
subway’ s State Center station (the station
closest to fire) was closed due to smoke
accumulaion. Light rail sarviceinthe
vicinity of the water main break was
disrupted, as was the MARC commuiter rail
and Oriole game day service. MARC trains
were stopped at the Dorsey Station near
BWI Airport, and a bus bridge was set up by
the MTA to bring passengers into the City.

The closing of the Inner Harbor to boat
traffic by the U.S. Coast Guard occurred at
5:00 PM. Thedisruption of rail freight
movement aong the East Coast resulted in
reported delays of 18-24 hoursfor rall
freight from Chicago to
Bdtimore/Philadelphia, and delays of 24-36
hours for north- south movements resulted
from the tunnel being closed due to the fire.

Gridlock grips cily
Downtown Baltimore expacts traffic disruptions again today,
two days after a freight train derailment and fire blocked the

Howard Street Tunnel A Aber-optic Ine had Lo be rerouted
and a broken water main continues Lo cause delays.
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Figure 10. Howard Street Corridor
diagram in the Baltimore Sun, July 20

One other mgjor impact of the accident was on the telecommunications front. Keynote
Systems, an Internet performance company, had significant Internet backbone
dowdowns. The Howard Street Tunnd houses an Internet pipe serving seven of the
biggest U.S. Internet information service providers (ISPs). The fire burned and severed
fiber optic cable, causing backbone dowdowns for Metromedia Fiber Network, Inc.,
WorldCom, Inc., and PSIN€t, Inc. Reports were received from the whole East Coast on
sarvice disruptions and delays (for example, the Hearst Corporation lost e-mail and its
main links to its Web pages on the Internet), and even the U.S. embassy in Lusaka,
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Zambia, experienced problems with e-mail. Both WorldCom and MFN had fully
redundant service restored by July 20.

The table below indicates key decisions, coordination, and communication by agency.

Key Decisions by Agency

Agency Key Decisions. Coordination, and Communication
Baltimore City Fire Fire suppression
Department
Baltimore City Police Closing of streets crossing over the Howard Street Tunnel.
Department
Baltimore City Repairs to water main and street surface at Howard and Lombard Streets.

Department of Public
Works

Traffic control in Baltimore City.

Baltimore City Office
of Emergency
Management

Media Information

Maryland Department
of Transportation

Worked with Baltimore Department of Public Works (DPW) to establish a plan
on how to repair the infrastructure damage once the fire was extinguished
(procurement issues— having a contractor in place to do repairs, developing a
plan on how repair work would be implemented once the “green light” would be
received, plansfor site survey, traffic diversion plan, etc.).

Maryland State Through CHART system, posted notices on fixed and mobile DM S advising
Highway that major routes into the City were closed.
Administration
Mass Transit Light rail and bus operations.
Administration Establishing bus bridge between north and south segments of light rail.
MARC operations.
METRO subway operations— tunnel inspection.
Maryland Responsible for ensuring 1-395 route into Baltimore was closed off during initial
Transportation incident response activities.
Authority
Maryland Dept. of the Obtained information on possible environmental impact of train fire (hazardous
Environment, materials).

Emergency Response
Division

Monitored air and water quality in areaaround the tunnel and the Inner Harbor.
Worked with Coast Guard to contain leakage into Inner Harbor.

Checked rail cars pulled from tunnel for structural integrity.

Coordinated removal and disposal of hazardous materials from the train.

Maryland Emergency
Management Agency

Coordinating activities of state agencies.
Mediarelations and rumor control.

USDOT, U.S. Coast
Guard

Implemented waterway safety measures, including closing of Inner Harbor.
Supported hazardous material detection and containment.

U.S. Environmental
Protection Agency

Assisted with monitoring of air and water quality.

Transportation Conditions After the July 18 Incident

Suppression of and initid clean up from the tunnd fire took gpproximeately five days.
The tunnel was reopened to rail traffic on July 23. For five days following the incident,
dreetsin the vicinity of the tunndl and the water main bresk remained closed, and dl
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vehicle traffic was diverted. On July 24, nearly al streets were opened to traffic. Only a
two-block stretch of Howard Street (around the intersection with Lombard Street) and a
portion of Lombard Street from Sharp Street to Eutaw Street remained closed.

The mgor long-term impact from the tunnd fire was on the Centra Light Rail Line. The
light rail track in downtown Batimore runs directly over the Howard Street Tunnd and
the water main. When the water main broke and the area around the break collapsed,
much of the foundation support for this section of the light rall track was removed. The
light rail track is embedded on a concrete dab, but much of the fill undernegth the dab
was washed away or collapsed. Completing repairs to the water main required twelve
days while recongtruction of the light rail bed and tracks took atota of 53 days. The dab
isgtill being monitored monthly to determine whether there is any shifting or movement

of the rail now that service has been restored.
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Northridge, California

On Monday, January 17, 1994, at 4:30 am., an earthquake of a magnitude of 6.8 shook
Los Angeles, Cdifornia. The actud earthquake (and its subsequent aftershocks) lasted
only about 1 minute. But it damaged 114,000 residentia and commercid structures
spread over 2,100 square miles, took 72 lives, and significantly impaired the Los Angeles
regiond trangportation system. January 17th was also Martin Luther King Day, anationd
holiday, and so roadway volumes throughout the day were lower than on atypica
workday. The earthquake' s aftermath generated a year’ s worth of highway work in a
sngleevent. The Federd Emergency Management Agency (FEMA) reported the
Northridge earthquake as one of the largest and most costly federa disasters, with initid
cost estimates of tota damages a $25 hillion.

Figure 11. I-5 damage at Gavin Canyon

The most severe damage caused by the Northridge earthquake was on I-5. 1-5, themain
north/south artery in Southern California connecting the Los Angeles basin to Northern
Cdifornia, had collgpsed a both the interchange with SR-14 (which connects the cities of
Lancagter and PAmdale with Los Angeles) and on top of Old Road at the Gavin Canyon
underpasses. 1-5 aso suffered damage north of the I-5/SR-14 interchange, effectively
closing the main highway link over the mountains. Figure 11 shows some of the
damaged sustained on the [-5.
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The connector &t the I-5/14 interchange in Sylmar collgpsed. This connector was the
only freeway link over the mountainsto Lancaster and PAmdae. Except for the
extensve damage at the interchange, Route 14 to the north was unaffected.

The mgjor east/west freight corridor (the highly traveled Santa Monica freeway) was
destroyed at four overpasses. Structura damage to buildings, roads, and utilities dso
occurred in the 1-10 corridor connecting Los Angdles and Santa Monica, with the most
severe damage in Northridge. Figure 12 shows the damaged sections of the interstate.
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Figure 12. Transportation conditions on January 17, 1994

SR-118, just north of Northridge (the earthquake epicenter), had sustained extensive
damage. The eastbound roadway had collgpsed completely at two separate places.
Additional damage over other areas dong SR-118 closed the entire section of highway
between 1-405 and I-210 in both directions.
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Chronology of Events
January 17, 1994

Time of Day Elapsed Time Event/Actions Taken

4:30 am.: Ominutes An earthquake of a magnitude of 6.8 occurred in the Los Angeles area,
centered in Northridge. Damage spread over 2100 square miles and
through three different counties.

4:31am.: [Imin] 5.9 aftershock.

4:35a.m.: [5min] LosAngeles City and County Emergency Operations Centers are
activated.

4:45am.: [15min] FEMA Response began.

5:45am.: [lhr.15min] LosAngeles Mayor Riordan declared a state of emergency.

6:00am.: [1hr.30min] FEMA Headquarters Emergency Support Team was activated.

6:45am.: [1hr.45min] Asmany as 50 structural fires were reported, in addition to numerous
rupturesin water and natural gas mains. Power outages reported citywide.

9:05am.: [4hr.35min] California Governor Pete Wilson declared a State of Emergency.

9:45am.. [4hr.45min] All activefires were under control.

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

7:00p.m.: [14hr.30min] First of several contracts put in place and crews began work on debris
clearance and highway demoalition.

Transportation System: Description of the Affected Area

Southern Cdiforniais a 6-county region spanning 38,000 square miles. In Southern
Cdifornia, Los Angeles County is both one of the region’s and the nation's largest
counties with 4,081 square miles, an area gpproximately 800 square miles larger than the
combined area of Delaware and Rhode Idand. Southern California has more than 200
faults long enough to produce earthquakes as large as magnitude 6 on the Richter scale.
Between 1980 and January 16, 1994, these faults produced 19 minor earthquakes.

Considered the most extensive highway network in the world, the Los Angeles region has
27 freeways and over 882 centerline miles of highways. There are over 6 million
registered vehiclesin Los Angeles County aone, and about 90 percent of al regiond
households have accessto avehicle. The Los Angeles metropolitan areais so one of
the most congested in the nation. In 1994, it ranked first among the nation’s 68 largest
urbanized areasin dl ten measures of the Texas Trangportation Ingtitute sindices of
congestion. The region ranked number onein delays caused by heavy traffic flow and
incidents, and number one in annua delays in person-hours per capita

In Los Angeles County, driving is the overwhelming mode of choice for commuting.
Approximately 85 percent of workers commute by persona automobiles, while less than
10% rely on public trangportation. Motorists make about 23 million vehicle trips daily.
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Geographicdly, Los Angeles is separated from centra and northern Cdifornia by the San
Gabrid Mountains to the north and San Bernardino Mountains to the northeast. Access
over the mountainsis limited to two mgor freeways: 1-5, which runs the length of the
state and SR-14, which provides access to the Antelope Valey. Thel-5 corridor is
especidly important to Northern Cdifornians who depend on 1-5 freight movements
originating at the Port of Los Angeles destined for the Sacramento area and other citiesin
northern Cdifornia. East-west traffic is mainly dependent on I-10.

Freaways, highways, and traffic management are handled by both state and local agencies
as a cooperdive venture. The Cdifornia Department of Trangportation, better known as
Cdltrans, has run the Los Angeles Traffic Management Center (TMC) from the Cdltrans
Didgtrict 7 Office building in downtown Los Angeles Snceitsinceptionin 1971, At the
time of the earthquake, the TMC was being staffed 24 hours aday, 365 days a year with
Cdtrans and Cdlifornia Highway Patrol (CHP) personnd. Extensive traffic management
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capabilities were dready in place on most of the mgor freeways well before the
earthquake, including speed monitoring loop detectors, closed circuit tlevison (CCTV),
on-ramp meters, and permanently mounted VMS. In an emergency, the Cdtrans TMC
serves asthe regionad communications hub, providing up-to-date information on closures,
detours, and recondruction activities. Thisinformation is distributed through the TMC to
public officias, media, and other agencies.

Traffic intersections within the City of Los Angeles are monitored by the LADOT
Automated Traffic Survelllance and Control System (ATSAC) inthe ATSAC control
center located in the Los Angeles City Hall. Congtructed for the Olympicsin 1984, this
system has the ability to adjust Signd timing in response to red-time traffic data and
monitor key intersections throughout the city. Los Angdesitsalf has a commuting
population of over 2 million people dally.

The CHP aso deploys a Freeway Service Patrol (FSP), comprised of both tow truck
crews and police officers, which is operated jointly by CHP, Caltrans, and the
Metropolitan Trangportation Authority (MTA), the regiona transit agency, from the
Cdtrans TMC. Thegod of the FSPisto reduce travel ddays through early detection and
clearance of incidents during peak commute hours. On January 16, the FSP was
operating 144 tow trucks on 40 freeway sections covering 381.3 centerline miles of
freewaysin Los Angdles County. The FSP makes about 220,000 freeway assists
annualy.

The MTA and the Southern Cdifornia Regiona Rail Authority (SCRRA) provide the
magority of public trangportation in the Los Angeles region. On atypicd workday, less
than 10% percent of al commuters utilize public transportation services.

The Los Angdes areais acriticd intermoda transfer point for the west-to-east
movement of goods across the United States. The Port of Los Angelesisthe busiest
intermodal freight port in the United States and among the 10 busiest ports in the world,
with over 3,000 vessels arriving per year. Trucks leaving the port are typically headed for
the mgor Southern Cdliforniainterstates I-5 and 1-10 for distribution throughout the
country.

Taking Action

At 4:31 am. on the morning of the Northridge earthquake, the “event” itsdlf was aready
over. Fourteen minutes later, after both the City and the County of Los Angeles's
Emergency Operations Centers were activated, FEMA responded, and government
officids began making decisions on what should happen next. By 5:45 am., the mayor
of Los Angdles had declared a sate of emergency in the city while Cdtrans began
sending out its own traffic management teams to assess the damage to the regiond
trangportation system. Power outages were widespread, communications were impaired,
sructures were damaged, water and gas mains were ruptured, and four critical Southern
Cdiforniafreeways (I-5, SR-14, 1-10, and SR-118) were severely crippled. For the
motorists that were driving thet day, initid detours dlowed the regiond highway network
to continue to function while decisions about aternative transportation routes were being
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made. Recommended detours, however, added as much as 50 milesto trips. The media
played alarge role in both disseminating detour information on the day of the earthquake
and discouraging motorists from driving if & al possble.

Cdltrans sent traffic management teams to ingpect recognizable hazards and implement
initid closures and detours on local streets. These teams were in the field on January 17
directing traffic, but because the earthquake occurred early in the morning, there was
very little traffic on the roadways. By 2:08 p.m., Cdtrans had completed an initid
damage assessment, hazards such as earthquake-related fires were extinguished, and
President Clinton had declared a nationa disaster in Los Angeles County.

On the trangt sde, the Southern Cdifornia Regiond Rail Authority (SCRRA) had
expanded Metrolink commuter rail service north and west within three days. Bus
services were changed, shuttle services were implemented, detours were put in place, and
employers offered free shuttle services while federd, Sate, and loca governments
partnered to reconstruct the highway systemin record time. According to the Cdifornia
Department of Transportation (Catrans)/Federd Highway Adminigration (FHWA) The
Lessons Learned from the Northridge Earthquake, “Everyone involved was driven by
the desire to ‘ be part of the recovery effort,” and *take pride in showing what we could
do.”” Figure 14, below, shows the reconstruction effort underway.

Figure 14. Reconstruction after the Northridge eart hquake

FHWA reacted immediately to the declaration by releasing Emergency Rdief (ER) funds
to Cdtrans. The ER program funds are available for use by the FHWA to help with the
repair or recongtruction of federaly funded roadways that are damaged as aresult of a
naturd disaster or catastrophic failure from an externa cause. Within hours, FHWA field
representatives were working with Caltrans on reviewing and gpproving dl
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recongtruction efforts. At the same time, severa contractors who had prior experience
with disaster recovery began to mobilize manpower, equipment, and demolition supplies
directly to the damaged freeway locations, where they were prepared to work around the
clock. Using emergency contracting procedures, under orders to immediately begin
debris remova and demalition activities, Cdtrans paid the demolition contractors for
actud cogs of materids, labor, and equipment with an agreed profit. The contractors
gtarted work based on these informa contracts. And, by 7:00 p.m. that first night, the first
contracts were in place and work had aready begun on I-5 and I-10 demalition.

The Cdtrans TMC served asthe center of initid decisionmaking efforts by the traffic
management teams, and on the day of the earthquake, al coordination of traffic

operations was handled there. The TMC used backup dectrica generators for power and
relied on landline telephones for primary communications. The FSP aso was run out of
the Cdtrans TMC. While the TMC was very functiond, its technologica capabilities

were limited for red-time decison-making purposes. Many of the areas affected by the
earthquake did not have ITS technologiesin place in 1994. On the day of the earthquake,
Cdtrans and the LADOT immediately began strategizing about ways to upgrade facilities
to handle the overload on the Cadtrans TMC and ATSAC.

The table below indicates key decisons, coordination, and communication by agency.

Key Decisions by Agency

Agency Key Decisons, Coordination and Communication

Caltrans Assessed damage to the regional transportation system. Used emergency
contracting proceduresto start work on rebuilding the network
immediately. Established detours. Caltrans Traffic Management Center
(TMC) provided information on closures, detours and reconstruction
activities. Later, also developed a Traffic Management Plan. Established
the Emergency Detour Management center along with LADOT, SCRRA
and other agencies.

Federal Highway Released Emergency relief funds to Caltrans and good faith agreements

Administration (FHWA) to completely fund the rebuilding of the highway network.

LosAngelesDOT Along with Caltrans, retimed traffic signals and installed informational

signage. Monitored traffic intersections from the ATSAC control center.

Southern California Regional
Rail Authority (SCRRA)
Metrolink

Expanded Metrolink commuter rail service. Purchased new cars and
decreased ticket prices.

Metropolitan Transportation
Authority (MTA)

Changed bus services adding new emergency servicesincluding new
routes and service revisions. New park and ride lots were created. With
Caltrans, Metrolink and LADOT, among others, developed multi-faceted
public awareness campaign on traveler information.

Federal Emergency
Management Agency (FEMA)

Coordinated response of 27 federal agenciesinvolved using FEMA ICS
to provide quick services, expedite decisions, and overcome financial
challenges. Opened an earthquake service center to aid victims.

Cadlifornia Highway
Patrol (CHP)

Using the Freeway Service Patrol (FSP) covered strategic highways and
provided extratrucks, extended peak schedulesto earthquake affected
areas. Thisis operated jointed with Caltrans, LADOT and the MTA.
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Transportation Conditions After the Earthquake

Rebuilding the Los Angdles regiond freeway network required a sustained effort by
Caltrans and unprecedented cooperation between loca, state, and Federa Government
agencies. Through demalition, congtruction bidding, and recongtruction, the agencies
involved exercised innovative solutions to exigting “red tape’ problems to restore the
highway network. The use of ER funds and innovetive contracting procedures alowed
for the expedited rebuilding of the Los Angeles regiona trangportation network.

In the first days following the earthquake, Caltrans and FHWA discussed bidding, and
eventudly sgned a memorandum of understanding (MOU) on 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 isa*cos-plus-time”’ bidding procedure that selects the lowest bidder based
on a combination of the contract bid items (A) and the amount time (B) needed to
complete the project or a criticd portion of the project. A+B Bidding is used to motivate
the contractor to minimize the overd| time on high priority and high usage projects. This
encourages contractors to finish early by offering bonuses (incentives) for early
completion and ng fines (disncentives) for late completion.

Invitationd bidding was another procedure used to expedite contract administration by
FHWA and Cdtrans. This concept was used for those projects that had high user delay
cogts and an urgent need for early completion. These projects were expected to have
short time frames for Catrans to prepare the bid packages, greetly expedited advertisng
periods for the contractors to submit bids, and one-day bid openings and awards.
Limiting the number of bidders on these critica projects dlowed Cdtransto provide
packages to the contractors quickly and answer questions. The MOU, signed on January
26, 1994 between Cdltrans and FHWA, outlined the criteria to be used for the invitation-
to-bid approach. Cdtrans Headquarters Structures Division identified contractors to be
ona“short lig” for the invitationa bidding based on internd criteria. Caltrans used the
invitation-to- bid approach on 8 of the 10 A+B earthquake reconstruction contracts.

Desgn-build condruction is another contracting mechanism thet alowsinitia
congtruction to begin before find drawings for design are gpproved. Following the
Northridge earthquake, Catrans had 70 design engineersin place and ready to being
work on plansfor the damaged freeway sections. Contractors submitted technica
proposas for congruction work, and those proposds that met the minimum technica
guidelines were dlowed to participate in the price proposal section of the bidding. In
order to keep the public informed, Cdtrans embarked on an extensive public relations
effort. Figure 15 is one example of the agency’ s efforts to keep the public informed.
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The following chart shows asummary of the freeway recongtruction and incentive

efforts:

Freeway Reconstruction I ncentives

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

Following the earthquake, a $12.64 million design/build contract was put into place to
ingal new traffic monitoring and commuter information equipment to aress that were
affected by freeway damage but were not covered by the exigting traffic operations
equipment. The contract between Cdtrans and National Engineering Technology was
signed on January 20, 1994. The establishment of the Emergency Detour Management
Center, which was later re-named the Earthquake Planning and Implementation Center

(EPI-Center), was d so part
of this contract. Housed
within the Cdtrans didtrict
officein LosAngdes, it

was built in order to

maintain and monitor the
new fidd equipment. The

Emergency Detour

Management Center also

took some of the burden off
of the exiging Cdtrans
TMC by soldly focusing on
the earthquake affected
areas and detour routes.

¢ 154 o morko IR 18)
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Figure 15. Caltrans reconstruction public outreach
nrAch it
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Findings
Each of the events from the four case studies presented trangportation officids with a
different st of chalengesin deding with response and recovery. The findings section of
the case sudies attempted to answer questions about how transportation agencies
responded to the events presented to them and what |essons were learned. This included
an assessment of the following questions:
- Werethe key players prepared?

What happened?

Who took action?

What aspects of emergency response worked well and why, and what aspects did

not work well and why?

What role did technology play in these agpects with respect to emergency

response and recovery?

What was learned, what could be done differently, and what can be incorporated

into the planning process.

Guiding Priority

Theinitid guiding priority in every emergency isthe protection of life. While police, fire,
and other emergency responders have the primary task of ensuring public safety and
resolving the dangerous conditions, transportation officias must begin dmost
immediatdy to implement evacuation plans and inditute recovery procedures. A major
concern with each event isthe level of uncertainty of what exactly isinvolved. This
uncertainty ranges from the concern over the potentid for additiona terrorist actionsto
the possible presence of hazardous materids to the uncertainty of the structurd integrity
of the transportation infrastructure.

One of the mgor goas of trangportation agencies is to provide mobility for the efficient
movement people and freight on adaily bass. The challenge that transportation officias
face during an emergency is how and when to begin restoring the level of mohility to the
surrounding area that existed before the event took place. The level of damage and
impact on the trangportation system was different in each of the four cases studied. In
each case trangportation officids had to respond in a different manner as events unfolded.

The 1994 earthquake centered in Northridge, Cdifornia, produced a massive amount of
physica damage to the Los Angeles area. Four mgjor interstate connections were
destroyed. Approximately 800,000 commuters used these four interstates daily. Because
the earthquake occurred in the early morning hours of the Martin Luther King holiday
when traffic volume was extremely light, emergency response needs were limited to
putting out scattered fires. The state reported that dl active fires in the region were under
control by 9:45 am. the same morning. Because of this, trangportation agencies were able
to shift their overriding focus rather quickly from safety and security to restoring

mobility. Debrisremova at the affected interchanges began that night and work to repair
the structures was expedited through innovative design build techniques. A TRB report
on the aftermath of the event reported severd findings
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o Providing immediate transportation solutions took precedence over the
opportunity to change motorist’s behavior.

o Stabilization of traffic conditions took several weeks to severa months.

o0 Where aufficient aternative routes existed, motorists continued driving;
where convenient detours were not available, transt options became
much more attractive.

o Auvailability of accurate traffic data was critica in developing emergency
detours.

0 Areaswith well-developed traffic management centers were able to
accommodate sudden traffic changes more eedlly.

Because Cdtrans was able to focus on the recongtruction of the interstate from the first
day, it was able to meet an aggressive schedule for reopening the damaged interstate
connections to restore mohility to the region as quickly as possible. Work was completed
on thel-10 in less than 3 months, the I-5 and SR-118 in less than 4 months and the
complicated work involved in the SR-14/1-5 interchange in 9 months.

Firg respondersto the Bdtimorerail tunnd fire bdieved tha they wereinitidly
concerned only with the need to put out a particularly difficult fire. But once officias
learned more from the manifests about the cargo on the train, amain priority wasto
enaure the containment of a potentia environmenta hazard. Because of the location of
the fire beneeth a corridor that contained alight rail line, acommuter ral line, and a
magjor north-south arteria, mobility for the area was severely compromised.

This incident demongtrates the changing nature of incident response. First responders
initidly moved into the tunnel, but then had to delay response until MDE, EPA and CSX
identified the chemica contents of each rail car and determine the appropriate response.
The prompt response by MDE in identifying the potentid environmenta impact of the
firein the cars containing hazardous materias helped to resolve the differences between
this priority and the transportation and fire suppression priorities.

Suppression of and initia clean up from the tunnd fire took gpproximately five days and
therail tunndl was opened to freight traffic on July 23. Within Sx days, nearly dl the
dreets in the affected area were reopened to traffic. Repairs to the Centrd Light Rail Line
were completed within 53 days, and MTA reported that ridership on the line was back to
normal within two months of the reopening of service.

In Washington, D.C., there was no sgnificant physica damage done to the mgor
components of the trangportation infrastructure. The challenges facing transportation
officias revolved around how to best facilitate the evacuation of the D.C. areaon
September 11. The uncertainty of what might happen next introduced a high degree of
uncertainty into the decision-making process.

The fact that there are so many various actors who control different portions of the
trangportation system highlighted a real need for coordination. Actions to close accessto
portions of the system were taken by officias for Washington Metro, the City of
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Washington, DC, Arlington County, the Secret Service, the Nationd Park Service, the
military, the states of Maryland and Virginia. While there was no physical damage done,
Security was atop priority in the weeks following the attack as officias were on high
dert for another attack.

New York City officids were presented with the greatest degree of difficulty in shifting
from security to mobility. The physica damage done in Lower Manhattan was
unprecedented. The need to maintain high security enforcement and give primary access
for rescue and recovery operations took priority over the need for restoring mohility to
the generd public for severd months. The transportation officials responded to the needs
of emergency personned in deciding what facilities to open and close. Their primary god
was to support the needs of the police, fire, and emergency rescue agencies, which
included two actions:
1. Allow priority access for emergency vehicles and personnd to and from the
scene
2.Give trangportation agencies time to ingpect their own facilities to ensure the
sdfety of the facility from further attack

Within two hours of the first plane crash, most of the mgor transportation facilitiesin
Manhattan were closed. Thisincluded dl the mgor bridges and tunnelsinto and out of
Manhattan, most local streets below Cand Street and all airportsin the region. While
restrictions were in place for the generd public, these facilities remained open to provide
mohility for the emergency response effortsin the months following. Even one yeer |ater,
there remain certain restrictions in place such as the ban on single occupancy vehicles
entering Southern Manhattan, truck redrictionsin the Holland Tunnd, and vehicles
restricted from the Staten Idand ferry. It will be severd years, and cost severd hillion
dollars, before subway service will be restored on the PATH corridor to Lower
Manhattan or on NY C Trangt service to the World Trade Center area.

Plan of Action

In order to properly respond to a catastrophic event, agencies need to have in place aplan
of action to handle emergency Situations and to begin the process of restoring mobility.
This section groups the actions needed into four sections:

Advanced preparation

Ingtitutiona coordination (both internd and externd)

Technicd communications

Advance technology

System redundancy and resiliency

Advance Preparation and Planning

The need for advance preparation and planning by agenciesis crucid in deding with a
range of mishaps or disasters. Severd key themes emerged from the four casesin regards
to advance preparation and planning. One isthe need to learn from previous events and
incorporate that learning into an agency’ s response plans. The events of September 11
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have served as awake up cdl to cities and towns across the country about the need to
prepare for the unexpected. Cities and towns across the nation need to prepare for natural
and manmade catastrophes that can strike with little warning. In 2001, there were &t totdl
of 45 federdly declared disagters within the United States, an average of one every eight
days. These disasters were located in 29 different states and included fires, terrorist
attack, tropical storms, and earthquakes.

Two, thereisa need to be able to rely on agency staff at all levels to make good and
timely decisions, often without complete knowledge of all of the mitigating circumstances.
Itiscritica that saff at dl levels be able to respond to Situations and make decisions. As
one public officid commented “emergencies do not happen at convenient times, therefore
it isimportant to train not just your first string but aso your second and third string for
emergencies.” The Northridge earthquake occurred a 4:00 am. when most of the
resdents of Southern Californiawere adeep. The eventsin New York City and
Washington, D.C., occurred during the morning rush hour. The Batimore fire occurred at
the beginning of the evening rush hour. Often these decisions have to be made without
the luxury of obtaining detailed guidance from headquarters. In New Y ork City, an
officid a one of the Port Authority’ s tunnels responded that he was not able to check
with headquarters because “it was not there.” The Port Authorities headquarters were
located in the WTC and were destroyed in the attack.

Three, there isa need to practice for the expected and unexpected. Knowledge gained
and relationships devel oped through day-to-day contact are extremely useful when
catastrophes strike The events of September 11 were beyond the scope of what agencies
had ever prepared for. Smultaneoudy, communications technologies were lost or
overwhelmed, accurate information about the scope of the attacks was limited, and the
loss of dectricity compounded the ability of first respondersto perform their jobs. But
many of the actions that helped in the response were the result of years of day-to-day
contact among transportation and police agencies. In New Y ork, TRANSCOM had
served as the collector and disseminator of daily traffic and travel information. During a
crigs, it was able to expand upon its daily operations structure to provide accurate, timely
information to the public and agencies involved in the response and recovery efforts. The
[-95 Corridor Codlition was able to help its member agencies disseminate information on
roadway conditions al aong the Eastern Seaboard.

New York City had dedlt with previous emergenciesincluding the 1993 World Trade
Center bombing, a blackout in Queensin 1999 and a threatened subway strike during the
1980s. The 1999 blackout forced a number of city agencies to increase it ownership of
emergency generators which were invaluable on September 11 in providing power to the
recovery effort and powering pumpsto aleviate the flooding of the underground utilities
and subwaysin Lower Manhattan. During the 1980s, the City prepared adraft single
occupancy vehicle (SOV) ban on automobilesin case of the subway strike. This SOV ban
was not needed at the time but served as the basis for the SOV ban 20 years later, when
New York City began to experience debilitating traffic jams as security checks were put
in place a key points.
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Asareault of the 1993 World Trade Center bombing, New Y ork City began the process
of upgrading its response to emergencies. In 1996, the Mayor’ s Office of Emergency
Management was established to be respongible for providing interagency coordination in
the event of anaturd, technologica, biologica, chemicd, terrorist or other emergency in
the City. A new, state-of-the-art control center was built and opened in 1999 so that
various agencies had command desks located in close proximity to one another to
facilitate interagency coordination. Unfortunately, the command center was located

within the World Trade Center complex and was destroyed that morning forcing the
OEM to move to three different temporary headquarters the first day.

Dueto prior training and relying on personnd in the fidd to take action, NY C Trangt
was able to begin emergency operations of its subway system within 1 minute of the
attack because a subway train operator sopped at Courtlandt Station felt the vibrations
below ground from the plane crashing into the towers and reported that something was
wrong. The PATH system began smilar procedures six minutes after the first attack asan
employee at the train control center in New Jersey ordered the trains to evacuate people
at the World Trade Center station and express to safety in New Jersey.

The crash of an Air Horidaflight into the Potomac River in 1982, which coincided with a
major snowfal and an unrelated Metrorail subway crash, pointed out the inability of
agencies within the Capital Didtrict to communicate with each other. Each of the various
date, county and municipa emergency response agencies communicated interndly over
adifferent radio frequency. While severd of the jurisdictions had updated their
communications to be interoperable in 2001, not al had. On September 11, loca, state
and federd agencies once again had trouble communicating with each other because of
differing technologica standards and equipment.

Asaresault of September 11, officias from the states of Maryland and Virginia, the
Didtrict of Columbia and the Federd Government signed an agreement on June 20, 2002
to improve the region’s handling of transportation emergencies. The agreement commits
the agencies to updating evacuation plans, integrating emergency operations centers,
developing aregiona data sharing network and performing inventories of resources.

Southern Cadlifornia had taken severd steps to improve its regional responseto a
catastrophe. In response to a series mgjor forest fires during the 1970sin Southern
Cdifornia, a consortium of locdl fire officias developed the Incident Command System
(ICS). ICS helped loca and regiona agencies better plan and confront issues such as
non-standard technology and alack of integrated communications systems.

Minutes after the Northridge earthquake, the City and County of Los Angeles was able to
activate its Emergency Operations Center and begin emergency response procedures.
This center was built in response to the events associated with the 1992 Los Angeles
riots. State and locd officias redlized that they needed a regiond operations center to
handle large-scale events that required the coordination among emergency response and
other related agencies, such as transportation. In addition, the numerous state and loca
transportation and safety agencies within the region had coordinated on safely moving
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large numbers of people on the transportation network for numerous large-scae events
like the 1984 Olympics, political conventions and specid sporting and entertainment
events.

The earthquake in the Los Angeles region created damage over a 2,100 square mile area.
Transportation officials had to quickly assess damage to the system and prioritize where
to immediately place its resources. Cdtrans immediately mobilized technica experts
among its staff of 23,000 workers spread across the state to descend upon the Los
Angeles region to begin the response and recovery efforts. By the late morning of the first
day, engineers were assgned the task of evauating the structura integrity of the portions
of the system and setting up temporary detours. To expedite the clean up process,
Cdtrans officids in the field were able to quickly enter into “ handshake agreements’

with private contractors to begin demolition and debris remova within 16 hours of the
earthquake. Thisinitia day-1 response occurred on a state holiday, Martin Luther King

Day.

Learning from the 1989 L oma Prieta earthquake near San Francisco, Catrans began a
statewide retrofit program for bridges judged to be at risk to damage from an earthquake.
The retrofit program was underway in the Los Angeles area and not one of the 122 State
bridges that were retrofitted in Los Angeles County as aresult of the program sustained
severe damage.

While the City of Batimore was prepared to fight afire and to dedl with a hazardous
materids incident, it had not planned for a Situation where both a hazardous materias
soill and afire occurred in the same incident. Therall tunnd fire presented emergency
response officids with numerous uncertainties and only cursory information about the
potentia hazards. Because the fire was in atunnd, it was difficult to know which boxcars
were on fire and exactly which chemicas or combinations of chemicals were affected. At
the same time amgor water main ruptured pouring thousands of galons of water into the
tunndl. In response to the problems presented by the complexity of the tunnd fire, the
Mayor of Batimore has ingtructed loca emergency planners to conduct a comprehensive
review of the City’s emergency response plan.

The train engineers in Batimore were not able to immediately contact their supervisorsto
dert them of the Stuation because their radio was inoperable because of their location
within the tunnel. One of the engineers eventualy was able to establish communication
with his cdllular telephone after decoupling the engines and exiting the tunnd.

Agency officidsinvolved in each of the case studies repeatedly stressed the need and
vaue of practicing for emergency response. In the words of one trangt officid from New
Jersey, the most important thing is“ practice, practice, practice.” The practice of
emergency procedures can teach and reinforce lessons first learned in classroom training.
A practice exercise ismost ussful when it involves representatives from multiple
trangportation and emergency response agencies and results in relaionship-building
among these agencies in how best to respond to a crisis.
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Institutional Coordination

By their very nature, disasters require a coordinated response among multiple federd,
date, regiond and locd jurisdictions. This coordination needs to occur at severd layers
gmultaneoudy:

- Internd agency coordination

- Externd coordination with other agencies as wdl as the public

A requirement for ensuring indtitutiona coordination isto have an established chain of
command. In New Y ork City, the Mayor’s Office of Emergency Management wasin
charge of emergency response measures. After the September 11 attacks, OEM made
general command decisions, such as closing access to Lower Manhattan. Those orders
were communicated to the individud transportation agencies and they would coordinate
among themselves on how best to carry out the directives. In Cdifornia, the pre-
edtablished structure of the ICS in Southern Cdifornia hel ped with establishing areas of
responsbility among multiple agencies after the Northridge earthquake.

In Batimore, the various loca, state and federal agencies did not typicaly work together
on asingle incident and had not established a pre-exigting chain of command. But the
Governor did arrive on the scene and helped direct the response and recovery efforts. In
Washington, the lack of formal coordination hasled to a June 20, 2002 regiona
agreement among federad, state and locd officials on how to coordinate response to
trangportation emergencies. At the federd level, FEMA coordinates the response of 26
federal agenciesinvolved in post-event recovery. This coordination of federd efforts
through one federd agency dlowsloca officiasto be able to rely on one point of contact
in obtaining assstance.

Transportation agencies typically have aff a multiple locations with multitudes of

varying respongbilities. The Port Authority of New York New Jersey, for example,
operates tunnels, bridges, trangit lines, airports and water ports within the New Y ork/New
Jersey region. The California Department of Trangportation, Caltrans, oversees a Sate
highway system of 25,000 kilometersin length and has a saff of over 23,000 employees
with 12 digtrict offices located throughout the state. It isimportant that each of the
different parts of an agency understand the scope of an emergency involving
trangportation and the agency’ s intended coordinated response.

Just as important as being able to communicate an agency’ s coordinated response
internally, isthe need to be able to communicate with outside agencies, both public and
private. As stated before, afinding that is present in each of the four casesisthe
importance of how day-to-day routine operations coordination helped in times of criss.
Numerous times, agency personnd relayed stories of how beneficid it wasto be ableto
pick up the phone and communicate with someone at another agency in which there was
a pre-egtablished working reationship. The pre-existence of well-established interagency
rel ationships among the many trangportation and emergency personne in New Y ork City
was one of the most important success factors in managing the post-event Stuation. The
agencies built working relationships through their day-to-day coordination. As one
officid remarked, they view the management of each daily commute as an event that
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relies on the coordination of officids from trangportation agencies, fire, police, and the
news media

In New York City, TRANSCOM set up afax broadcast list that grew to 400 public and
private agencies. The faxes contained updated transportation information from the city
and regiond trangportation agencies and were distributed as frequently as once every
hour during the first few days after September 11. The New Y ork City Office of
Emergency Management helped coordinate information disseminate among
trangportation agencies as well as with other outsde agencies such as hedlth and human
resource agencies that have avitd interest in the state of the trangportation network.

In Montgomery County, Maryland, the county’ s emergency operations center was able to
serve as amini-clearinghouse for information to other loca governments and emergency
response personnd. It quickly added additiona phone lines to hand the increased call
volume and dso rdlied on cell phones, two-way pagers, and laptop computers connected
to alocal area network.

Thelack of exiging indtitutiond coordination was evident in severa casesin

Washington, D.C. These examples of poor emergency coordination might be the result of
the lack of day-to-day coordination among the agencies. As an example, at 10:46 am. on
September 11, the Metropolitan Police Department requested that Metrorail cease
operaions due to the uncertainty of events. But Metrorail officias declined the request
and decided to continue operations to aid in the evacuation of people leaving the city. At
about the same time both the Secret Service and the military were closing roads
consdered at risk, but the closures were not announced through any central coordinating
agency like TRANSCOM in New York. In addition, the failure to coordinate the release
of federa workers, such aswould occur during awesther related incident, resulted in an
unanticipated rush of commuters just as the region’s trangportation system was ending its
morning peak rush service patterns.

Washington, D.C., had additional communication problems. There was no
communication to VirginiaDOT (VDOT) from agenciesin D.C., including the Nationa
Park Service and DDOT, regarding transportation facility closures that affected traffic
volumesinto Virginia, athough requests were made. This put VDOT in areactive mode.
As one example, there was no communication between the VDOT center in Northern
Virginiaresponsble for traffic operations in the areaand WMATA, the region’ s transit
provider. So in Northern Virginia, the local STC reversed HOV lanesto facilitate
movement of southbound traffic out of the Didtrict, thus preventing the use of these
facilities as aroute for Metrobuses to return to the Didrict to pick up more trangt-
dependent travelers.

With Batimore, communications between responding agencies were not as effective as
might be desired. Thiswas due in large part to the differencesin guiding priorities as well
as the fact that the Incident Commander was initidly only concerned about fire
suppression. It was only later that officids redized that the potentid for a hazardous
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chemica event would require a different level of response, including the possible
evacuation of a section of the downtown area.

While every emergency requires some leve of coordination between the public and the
private sector, the Batimore fire tunnd was unique among the four casesin thet it
involved a private freight rail train operating within a private-sector rail tunnd with a
public-sector light rail line operating aboveit. This Stuation required an additiond layer
of coordination. In order to help the media disseminate accurate information about the
datus of the Batimorerail tunnd fire and its associated impacts, public officias held a
series of daly press conferences. The press conferences included the Governor of
Maryland, and representatives from various Maryland state offices, the City of Batimore,
and CSX.

Communicating with the public about the impacts and consegquences of an emergency can
be an on-going process. The Interstate highway reconstruction effort after the Northridge
earthquake lasted for nine months. It was approximately two months after the Batimore
ral tunnel fire that the light rail system was restored. Redtrictions on certain bridge and
tunnd crossings are dill in effect ayear later in New York City.

In order to disseminate information, agencies can rely on the traditiond print, televison
and radio media, but dso increasingly, their own web stes. Although the Internet isan
increasingly important means of communications, USA Today reported that during the
week of September 11, 80% of Americans got their information from TV, 11% from
radio and 3% from the Internet.

To better disseminate updates and status reports on the transportation impacts of the
Northridge earthquake, Cdtrans implemented an extensive campaign to keep the public
informed. Cooperating with LADOT and the Cdifornia Highway Petrol, they produced
about 200 each of Los Angeles County Road Closure Reports and Special Bulletins. In
addition, it distributed over 2.6 million copies of Accelerate, Caltrans' Action Plan to Get
All our Freeways Moving Again. To ded with daly changes, officids held daily news
conferences each day at 2:00 p.m. to ensure that the information would be available for
the evening news. Representatives from the Governor’s office, Caltrans, FHWA, and
other state agencies were present to give status reports and answer questions from the
press. Cdtrans made a point of having both policy makers and technical expertsto handle
awide range of questions.

Trangportation officidsin New York City implemented asmilar multiple action Srategy
to dissaminate information. Agencies used maps, handouts, and personne to disseminate
public information on the street. The MTA reported printing and digtributing 1.5 million
each of “take-ones’ (one page handouts noting changes in service) and black and white
maps in two 12-hour shifts after September 11. Figure 16 is an example of atake-one
produced by NY C Transit showing the changes in subway service the week after the
attacks.
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Subway service
to lower Manhattan

Mon and Tue Sep 17 and 18

There are nc @ @ Q 6 or © trains.

O run local between 96 and Canal Sts only. Franklin, Chambers Sts
and Park Place are closed.

© runs between 242 and 14 5tz only. Trains run local between 242 and

96 St= and express between 96 and 14 Sts. Cortlandt, Rector Sts, and
South Ferry stations are closad.

@ trains stop at all @ stations in lower Manhattan, except Chambers St
00008800 arvice is operating to lower Manhattan, but some
stations are closed.

Faor service to nearby stations, use the chart below.

Closed station Take this train To this nearby station
City Hall D 00 Chambars St

000 Brooklyn Eridge-City Hall
Chambers St @G 20000600 Fulton St-Bdwy-Mazsau 5t

0000

Park Place &€ 00000600 Fulton St-Bdwy-Massau St
World Trade Canter@ 20000600 Fulton St-Bdwy-Massau 5t
Cortlandt St QOO 20080600 Fulton St-Bdwy-Massau St
Wall St-Bdwy @@ 00 Broad St

000680 Fulton St-Bdwy-Mazsau 5t

213 Vall St-William St
Rector St QOO 00 Broad 5t

(2 T5) Wall St-William St
Whitahall St i@ (415 Bowling Girean

a0 Broad S5t
South Forry [4]5] Bowling Girean

Par lebcacy ared Reasday Sap AT, 18 Podt ai: Al Siatiora
Trevsal inbormatiore 718 3301234, 24 hours LTI T 0. T UG

s e W i c e N oti c e m Bt Yor Gy Transdt oo jew ey

Figure 16- NYC Take One
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The Mayor’s office coordinated press conferences, which included transportation
updates. Agencies utilized radio, TV, and newspapers to relay information on the
changing conditions. Highway Advisory Radio (HAR) broadcasts by INFORM and other
trangportation agencies in the NY C area gave up-to-date traveler information, and news
gtations ran INFORM and TRANSCOM reports on the morning and afternoon news
shows. MTA reported 10 million hits on its web site in one day, five times the normd
volume, one day after September 11 as people tried to obtain up to date information on
conditions.

With the Bdtimorerall fire, the Maryland Governor coordinated daily press conferences
from Camden Y ards. The briefings had representatives from both public agencies as well
as CSX, aprivate freight rail company. The City of Batimore and state of Maryland each
assigned public information officersto handle dl pressinquiries. This proved particularly
effective in providing information to the public about the absence of a severe
environmental hazard and helped to control rumors.

Rumor control can be ared problem when trying to assure the public of the safety of
facilities or the need to close certain facilities. This was certainly a problem acrossthe
country on September 11 as people were uncertain if there would be additiona terrorist
attacks. In Washington, D.C., rumors of the closing of the Metrorail service kept many
people out of the subway and instead on the street, which were congested by motorists
trying to leave the city. MDOT experienced problems with judging the reliability of
information it had at its disposal. On September 11, there was afair amount of
information, particularly disseminated by the mediathat turned out to be false. Examples
include bombing of the State Department and other federd buildings causing undue
daminthe Capitd area. The lack of accurate information could result in the wrong
deployment of resources by officials working under the pressure of making decisons
without afull knowledge of the events.

Technical Communications

The demand for accurate, timely information increases dramaticaly after an emergency.
Often this increased demand comes at a time when the technology needed to provide that
information is most compromised. Accurate information is needed by agency officidsto
alow them to make good decisions as to dlocation of resources and setting of priorities
in responding to an emergency. There is dso a heightened interest by the public at large
in gathering information about the emergency to be able to make decisons that might
change their daily routine. While good communications depends upon human response to
make the decisons, it isimportant to have the proper technology to disseminate the
information.

In New York City, and to alesser extent Washington, D.C., immediate communication
with agency fidd staff and emergency responders was difficult because telephone
landlines were damaged and cdlular communications systems were overloaded. Radio
communications for the NY C Fire and Police departments were compromised because of
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the use of outdated equipment and the destruction of radio towers and repesters located
on or in the buildings in the World Trade Center complex. Two-way radios helped fidd
personnel communicate during the evacuation; however, fied personnel without radios
were out of touch.

New technologies provided communication aternatives that proved successful in the
emergency response efforts for interna agency decisons. The central telephone-
switching center for dl the Port Authority divisons was located in the World Trade
Center and ceased working soon after the attack. In both cities, agencies reported that
interactive pagers that use push technology, such as the Blackberry pager, were extremely
useful on September 11 when other forms of communication were unavailable. Interna
e-mall, for example, helped Port Authority staff communicate internd decisonsto the
various divisons of the agency when telephone communications were difficult. Both

NY C Trangt and New Jersey Trandgt had “mobil€’” communications centers (transit buses
equipped with satellite and computer technology), which were used as command posts
for communications and decison-making.

Communications immediatdy after the Northridge earthquake was difficult for both
emergency workers and residents. Power was out for most of the area, which affected the
operation of the central phone system. There were numerousfires at eectrica sations

and telephone switching gations. In addition, switching stations shut down because they
are programmed to shut down if a certain percentage of telephones are off the hook at one
time. This occurred on the morning of January 17 as the vibrations from the earthquake
knocked alarge percentage of telephone receivers off the hook.

During a previous disaster, the1989 L oma Prieta earthquake in San Francisco,
transportation officials found that cell phones proved to be invaluable as radio
communications were damaged. As aresult Cdifornia officids came to rely more on cell
phone technology over radio. But because of the location of the Northridge earthquake,
cdl phone communications in the canyon areas was intermittent due to terrain and
limited coverage and Caltrans has now aso incorporated satellite and radio
communicaionsto its sysem.

Role of Advanced Technologies

Once a catastrophic event has occurred, advanced technologies and intelligent
trangportation sysems (ITS) can ad in providing information and asssting decison
makersin these ways.
- Help make better informed decisions on when and how to open or restrict
fadilities
Aid better communications with other public and private agencies involved in the
response.
Asss in communicating with the public about the status of the transportation
sysem.
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ITS technologies aided both agencies and travelers
on September 11 in severa ways. It was ableto
ater motorists of problems long before they reached
the Manhattan areawas critical. Both customers
and facility operators benefited in having traffic
diverted before it reached the bridges or tunnels.
After TRANSCOM alerted 1-95 Corridor member
agencies of problemsin the New Y ork City region,
these agencies used HAR and VM S on [-95 as far
south as Delaware and as far north as New Haven,
Conn., to dert travelers to avoid the New Y ork City
region. Figure 17 shows one such VMS dtering
motorists about the traffic redrictionsinto
Manhattan.

Traffic dong key sections of the roadway system
including bridges and tunnels leading to
Manhattan was measured, and the information
was used to help determine changes in the hours
of the lower Manhattan crossings SOV ban.
VMS were used to communicate rea-time information to travelers. Within two minutes
of the decision to close the George Washington Bridge, the VM S derted motorists ten
miles away. The information provided by its 1- 800 telephone lines was Smultaneoudy
updated and the information was dectronicaly transmitted for broader dissemination.

Figure17. VMS on evening of Sept. 11
Source: Port Authority

Trangportation/Traffic Management Centers (TMC) functioned asfoca points for
emergency management. New Y ork City’s TMC located outside of Lower Manhattan
proved to be successful in communicating and disseminating agency decisions both
internaly and with the public. Both the multi-agency TMC in Queens (covering New
York City streets) and the NY State DOT’s INFORM TMC in Long Idand (covering
Long Idand highways) served as command centers for state DOT personnel and loca
liasonsfrom NYC DOT, NYPD, and NY State Police, as well as Sites of public
information dissemination viather ITS goplications NYC DOT'sTMCin Long Idand
City, Queens, has 55 CCTVstrained on mgor arteries. It also controls 6,000 of the
11,000 traffic sgnadsin NY C viacomputer. All 2,650 traffic Sgndsin Manhattan are
computerized. Communications at both centers were working properly on September 11
alowing for automated dissemination of traveler information. In addition, the
Interregion Video Network (IRVN) operated by TRANSCOM allows 13 traffic
management centers in the New Y ork region to share video feeds of its network. This
alows other agencies to better understand what is happening outside of its purview but
that might have a significant impact on its operations. Figure 18 is a screen shot of the
IRVN network. This system is available on amore limited bass to the generd public
through the MetroCommute web Site, giving motorists red-time information through the
web.
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Figure 18. IRVN screen shot Source: TRANSCOM

The Caltrans TMC served as the center of decision-making efforts by the traffic
management teams after the 1994 Northridge earthquake. Extensive traffic management
capabilities were dready in place on most of the mgor freeways well before the
earthquake, including speed monitoring loop detectors, CCTV, on-ramp meters, and
permanently mounted VMS. The TMC used backup electrica generators for power and
relied on landline telephones for primary communications. Since the 1994 Northridge
earthquake, the TMC has updated the means by which they relay traffic information.
Cable TV isnow being used, red-time traffic information is available on the Internet, and
Teetext, ascrolling sign placed at key points in the freeway system, updates commuters
to potentia back-ups.

Communication complimented the I TS capakiility of the agencies during the events. ITS
technologies employed in Virginiaincuded advanced traffic management center, VMS,
and CCTV. According to VDOT, imagery from the CCTV network was extremely
useful in assessing the progress and effect of traffic management operations. However,
VDOT personnd perceived the telephone as one of the most important items of
technology in use on September 11. Maryland made use of many of the same
technologies, finding CCTV survelllance of particular utility. Dynamic message Sgns
(DMS) and highway advisory radio(HAR) were used for traveler information, ong with
websites advising travelers of road closings and trangt disruptions.

In Batimore and Washington, D.C., the most sgnificant contribution from advanced
technology came in the use of DMSVMS and HAR to provide information to travelers
on the closing of roadways into Batimore on the day of the event. Maryland’'s CHART
gystem is sate-of-the-art, and the State was able to post messages that covered the
portions of the Interstate system impacted by the incident.
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I TS technologies enabled active management of the trangportation network. In
Washington, D.C., and in neighboring Montgomery County, computerized traffic Sgnd
systems enabled these jurisdictions to handle the “ early rush hour” as Didtrict workers
sdf-evacuated. Montgomery County in particular made effective use of traffic
aurvelllance sysems, which were largely unavailable in the Didtrict.

In response to the attacks, at least one trangportation authority islooking at how security
components can be integrated with existing ITS and added to the proposed ITS
extensons. Prior ITSingdlation was done mainly for operations but is flexible enough to
be adapted for security gpplications. Television monitors can be modified to provide
gtation emergency evacuation procedures and other security notices. The existing series
of traffic operations cameras throughout the region can be used for security monitoring as
well astraffic operations. The exigting weather monitoring system on the George
Washington Bridge could be used to help with hazardous materia inciderts by providing
accurate westher information such aswind direction.

While these useful forms of ITS are provided by the public sector, the private sector

plays asgnificant role in providing other forms of travder information indluding in-

vehicle communications and navigations that could be used in emergency Stuations. On
September 30, OnStar Communications, for example, added red-time traffic reportsto its
in-vehicle navigation services in adozen cities, including New Y ork City.

Although the Cdtrans TMC was able to initidly deploy the Freeway Service Patrol and
serve as an emergency command center for the regiona highway network, it quickly
became evident that the existing TMC could not handle dl the unprecedented congestion
generated by an earthquake, asit was dready operating at capacity. The TMP recognized
this, and with federa emergency rdief funding of $12.64 million, implemented the
Earthquake Planning and Implementation center (EFP!-center). The 2000- square-foot
EPI-center opened on April 17, 1994, and acted as a hub for many advanced technologies
that facilitated the traffic management in the disaster areas. Connected with the TMC,

the EPI-Center is used only when an earthquake occurs to relieve some of the burden on
the TMC. The god of the EPI-center was to focus on communication between
trangportation and emergency officias and commuters, relaying important information
directly to those affected. The EPI-center was vitd in coordinating the traffic

management deployments and giving traffic engineers accurate and immediate

information. This alowed them to make better decisons and to collect information about
the changes in the traffic behavior during a disadter.

System Redundancy and Resiliency

The ability to respond to an emergency in an effective way is sgnificantly enhanced
through advance preparation and planning. Thisincludes taking action to assure that
backup systems are in place for avariety of critica eements that support rescue,
evacuation, and restoration of mobility. In the event of an emergency that compromises
the quaity or timing of the response due to afalure in any of these areas, public safety
and welfare are jeopardized and lives may be lost as aresult.
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Redundancy, the ahility to utilize backup systemsfor critica parts of the system that fail,
is extremely important to consider in the development of a process or plan for emergency
response and recovery. The backup systems needed in any one emergency are determined
by the nature and scope of the particular emergency. In each of the four cases, the
portions of the system that failed and needed backup were dependent upon the specific
characterigtics of the emergency. At a minimum, emergency response planners should
congder designing redundancy into emergency response and recovery plansin severd
aress.

The regiond transportation network

Agency personnel

Communications

Utilities

Control Centers

Equipment and supplies

O OO O0OO0oOOo

It should be noted that building redundancy into the system can be expensive and be seen
as“wagteful spending” in ordinary times. It is dways chegper to have only one of a
particular type of infrastructure, but when that item fails during a crigs, it can have a
domino effect on hampering response and recovery efforts. But as can be seen from
examples from each of the four studies, the existence of pardld systems or the rapid
implementation of additiond service was extremey hdpful in restoring the sysem’s
capacity to move people and goods.

Regional transportation network: In each of the four cases, trangportation agencies, both
public and private, had to work together to provide dternative travel optionsto the

public. But the level of complexity and the dternatives used varied in each of the four

cases. The solutions depended on the circumstances presented to decision makers. And

the solutions shifted over time in response to changesin travel behaviors of the public to

the options presented to them.

In the case of New Y ork City, Lower Manhattan has a dense set of redundant
trangportation infrastructure. The infrastructure consists of a pattern of local streets
connected to arterials aong the perimeter, a multitude of subway lines, on-street bus
sarvice, water ferries, and pedestrian accommodations. Because of that, people have
multiple options for getting around on a daily basis. On September 11, when the tunnels,
bridges, roadways, and subways were temporarily closed, loca MTA buses continued
running north of Cand Street. Public and private boats were pressed into emergency
water ferries service. And the mgor form of transportation that day: people walked.
Subway service was restored between Manhattan and Brooklyn by 6:00 p.m. that night as
trains were rerouted away from the World Trade Center areathrough NY C Trangt
systems redundant set of subway tunnels.

The Los Angeles highway system in the urban area has afairly extensve set of redundant
arterial and local streets. At the time of the earthquiake, the Los Angeles DOT was
implementing a*“ Smart Corridor” project that had identified pardld arteridsasan
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important option for commuter traffic. This system has the ability to divert freeway

traffic onto the arterid sreets during times of heavy congestion. Being able to implement
this after the earthquake alowed the agencies to minimize some of the traffic congestion
that occurred as aresult of the closing of the damaged interstate segments. But to the
north, the canyons and valleys restricted the number of aternative roads that are feasible.
Because of this officids were presented with fewer options for rerouting traffic and these
aress experienced the heaviest traffic backups in the weeks and months after the
earthquake.

In addition to roadway redundancy, the transit syssem helped dleviate some of the initid
congestion caused by recongtruction. With an dready extensve bus system, the
LACMTA increased Metrobus service following the earthquake to respond to the
demands of commuters. Metrolink, though il in itsinfancy, was able to extend its
commuter rail linesinto northern Los Angeles County and into neighboring Venturaand
Orange counties within amatter of weeks. During interstate reconstruction, trandt usage
tripled on sdlective MTA and Metrolink rail and buslines; however, trangt usage fel to
pre-earthquake ridership levels one year later.

In Washington, the highway departments were able to take advantage of reversible lanes
to help increase the volume of traffic that could exit the Washington, D.C., area that
morning. WMATA had the ahility to reroute its subway linesto avoid crossing the
Potomac River bridge. One of the mgor infrastructure improvements that WMATA has
consdered is the congtruction of a second rail tunnd through the centrd rail sysemto
provide redundancy in case of problemsto themain line,

In Baltimore, Howard Street and the tunndl below it are located in the heart of
Bdtimore s business, cultura, and sports digtricts. Howard Street serves asamajor
north-south artery with 1-395 feeding directly into it. The day of the incident, drivers
were trapped on grid locked streets and buses had to be rerouted around the closures.
However, once traffic management procedures were put in place, the city was cleared of
traffic within two hours of norma rush hour times (8:00 p.m. compared to 6:00 p.m.
normaly). In response to the disruption of light rail and commuter rail service MTA
quickly indtituted a“bus bridge” to supplement service. Because the freight tunnd serves
as CSX’smain route along the Eastern Seaboard, freight movement became a problem.
Working cooperatively with its main competitor, CSX was able to reroute its freight
traffic onto Norfolk Southern tracks to help dleviate some of the freight congestion.

Agency personnel : As dated earlier, emergencies can occur a any time. Thereforeitis
crucia to have aredundant system of trained personnd in place who are able to make
good, accurate, and timely decisionsin the face of rapidly changing circumstances. With
two of the cases (New Y ork City and Northridge), the recovery response effort lasted for
severd months. Mantaining staff on emergency status for this length of time can teke a
toll on personne and highlights the need to have multiple people trained for each job.

With New Y ork City, the need for redundancy in personnd was highlighted when a
number of key trangportation decision makers were lost or temporarily missing in the
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attack. Critical decisons were made by personnd in the field who, at times, were cut off
from communications with heedquarters.

With Northridge, the recongtruction effort lasted for 10 months. On severd of the mgor
interchange reconstruction projects, crews were working 24 hours aday, seven daysa
week. Theincentive/disncentives built into the congtruction contracts were as high as
$200,000 a day, requiring Cdtrans and FHWA to ensure that it had staff members who
could settle disputes on cal 24 hours aday for months on end.

Communications. As noted before in the section on Communications, it is crucid that
agencies be able to utilize multiple technologies to communicate with gaff and the

public. By having aredundant set of communications technologies available, agency
personnel can shift from one technology to another depending upon the emergency
scenario, geography of the land, or other unforeseen outside forces. Technologies used in
the four areas included landline telephones, wirdess telephones, two-way radio, satdlite
link ups and e-mail. As seen in the four case studies, landline telephone communications
were disrupted by the vibrations of the Cdifornia earthquake and severely affected in
New York City because of the location of aVerizon substation in the World Trade Center
area. Overwheming customer demand on September 11 also taxed the portions of the
system that were not destroyed. The Batimorerail tunne contained mgor trunk lines of
fiber optic cable, disrupting Internet communications across the country when the fire
Spread.

Agencies mugt aso utilize multiple outlets to reach the public with information. The
public is now used to getting its information from a number of different sources: print
media, radio, televison and increasingly the Internet and e-mail.

Utilities: In New York City the loss of dectricity severely hampered operations and
recovery efforts. When the Brooklyn Battery Tunnel lost eectrical power, its lights and
ventilation systems failed forcing hundreds of motorigts to abandon their vehiclesin the
tunnel and run towards Brooklyn as smoke and debris filled the tunndl. Redundant mobile
generators allowed for the restoration of power to emergency control centers and alowed
agenciesto begin flood prevention efforts to preserve subway tunnels and
communications networks from extensve water damage.

Control centers: Redundant control centers helped when the NYC OEM Command
Center was destroyed. The Port Authority was able to move to a backup control center in
New Jersey. Both New Jersey Trangt and NY C Trangt were able to deploy mobile
command centers. In response to the events of September 11, Mayor Bloomberg has
proposed congtructing and opening five “Help Centers’, with one in each borough, that
brings together representatives from city, state, and federa agencies.

Equipment and supplies: In both Baltimore and New Y ork, agency officials spoke of the
need to have redundant supplies of equipment. But even more important is maintaining a
good inventory of where supplies are kept or could be readily purchased. Bridge and
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tunnd officids talked about the heavy volume of filters, batteries, and other routine
supplies the agencies used in the days after September 11.
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Conclusion

In conclusion, each of these catastrophic events has produced lessons to be learned that
are gpplicable to every region within the country.

The need for advance preparation and planning was evident in each of the four case
studies. New Y ork and Los Angeles were somewhat better prepared to handle its disaster
because of their reaction, and response to past events. New Y ork City learned valuable
lessons from such varied events as the 1993 World Trade Center bombing, the 1999
Queens dectrica blackout and the threatened 1980s trangit subway strike. The Los
Angeesregion had been subject to numerous natural disasters- earthquakes, forest fires,
and mud dides- aswell as human events such as the riots following the Rodney King
verdict. The Washington, D.C., region has identified shortcomingsin its advance
preparations for the region and has produced an inter-governmenta agreement to

improve the Washington region’s handing of trangportation emergencies.

Catastrophic events require a coordinated response among various state, local, and
federd agencies. It isimportant to have an established chain of command in place and
framework for response such as the Incident Command System (ICS) developed in
Cdiforniain the 1970s. The events of September 11 pointed out a number of wesk links
in the inditutiona coordination structure in both New Y ork City and Washington, D.C. It
isimportant thet this serves as awake up cal to regions across the country to better
integrate safety, hedth, and trangportation agencies into a coordinated response plan.

The Bdtimore event showed the need to ensure that those response plans incorporate
private indudtry. Private carriers transport the overwhelming mgority of the freight
shipped throughout the country on rail, water, and roadway. It isimportant to include
these mgjor shippers in designing response and communications plans.

Communications has both a persond and technical aspect to it. It isimportant for
decisons made by officids to be clearly and quickly disseminated within an agency and
to the generd public. The press plays a crucid rolein this dissemination of information
as shown in each of these four case sudies. One area of communications failure that
occurred in each of the four cases involved working with atechnology thet failed at
crucid times. In Cdifornia, landline tel ephones were knocked out by the earthquake and
cdll phonesfalled to work in the canyons north of the city. In New Y ork City and
Washington, communications networks were overwhemed by demand and the failure of
interoperability among emergency responders hampered relief efforts.

Technology can play acrucid supporting role in aiding transportation decision-makers. It
can help agency personnd make better-informed decisions as events unfold. It dlows
agencies to better coordinate responses with other agencies. And it allows agenciesto
distribute redl-time information to people so that they can make individua decisonson
when and how to travel. A prime example of thisisthe IRVN network that alows 13
trangportation control centers within the New Y ork region to share live video feeds
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among the member agencies and the public to view video feeds of mgor trangportation
nodesto ad in individua decison-making.

Redundancy within the system alows for parts to be disabled and the whole to il
function. The four case studies pointed out the need for redundancy in the regiona
trangportation network, in personnd, in communications technology, in utilitiesand in
control centers.

Building redundancy into a system costs money. Money that at times can be seen asan
inefficient use of resources, until it is caled upon in an emergency. Thereisaneed to
educate the public and policy makers that expenditures to ensure redundancy are
worthwhile and even necessary in preparing for emergency response.
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