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ability of responders to provide care for those in need of medical treatment.

At the (street) entry level, this thesis proposes that public health display elements be 

integrated into the fabric of the metro station and serve both an everyday latent as well 

as an activated function during an event.  Also at the entry level, the initial point of 

independent triage would occur and include thermal scans.  It is necessary to provide 

both of these architectural and programmatic interjections at the entry level so that the 

walking well are given the opportunity to determine whether or not they have symptoms 

and need to seek further treatment to prevent them from inundating a metro station.

Ticketing areas typically include multiple independent ticketing machines (Figure 80), 

a station operator kiosk (with a metro employee present) and turnstiles that allow riders 

to progress to the platform levels. (Figure 81)  This thesis proposes that the second 

stage of independent triage, self-diagnosis takes place at this level through the adaptive 

reuse of ticketing terminals.  The number of ticketing points available within a Metro 

station depends on daily utilization as well as the number of rail lines that are present 

within a station.  This thesis assumes that the existing number of terminals will be 

Figure 80, Ticketing Terminals

Figure 81, Metro Ticketing and Entry Turnstiles

80. Personal Image

81. Personal Image
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adequate during a response effort.  Information technologies are already in place with 

existing metro stations; during an event a proposed response (such as self-triage) would 

piggy-back on to those components (by converting internal software systems).  In case 

of an event, the existing metro system components and functions (such as the ticketing 

terminals) would be overridden and controlled by the network control center.  Once a 

potential victim has completed the self-diagnosis process they would receive a ticket 

with their information and diagnosis.  The ticket would not only have a summary of 

their assessment but a specifi c treatment location would be identifi ed so that the victim 

would know where to seek further care.  The machines used for this process would be 

modifi ed versions of the ticketing machines currently used in the metro and would be 

able to issue regular metro tickets during normal conditions.  

Likewise the turnstiles (Figure 82) that allow entry into the metro system would also be 

replaced with adapted versions that serve both a daily function and a modifi ed function 

during a terrorist event.  Entry turnstiles are a controlled component and the number 

of them in any given station is based on the size of the station.  The direction in which 

people can use them varies pending on the time of day and the demands of the fl ow of 

Figure 82, Entry Turnstiles

82. Personal Image
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traffi c.  This thesis will assume that an adequate number of turnstiles needed to handle 

the volume of people are provided. Under event response conditions after a victim has 

been assessed at the modifi ed ticketing machines they would insert their ticket into the 

turnstile tickets to enter--only patients that need additional medical care would be able 

to enter into the metro system.  This process helps to prevent the walking well (who do 

not require further medical attention) from entering into the metro system.  Only those 

victims with an appropriate diagnosis could proceed into the metro and use the adapted 

system accordingly.

Once at the platform level, riders are directed to their trains through the use of digital 

signage. (Figure 83)  During a response effort, station signage would be converted 

to provide wayfi nding and public health information—for example it would inform 

identifi ed victims of the platform that they need to be at in order to travel to a particular 

healthcare facility or alternative care location.  This signage would specifi cally 

convey information about which healthcare facilities and alternate care locations are 

activated, where they are located and what trains would be servicing those locations.  

Correspondingly, once a victim has arrived at the (destination) station serving their 

Figure 83, Platform Signage
83. Personal Image
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respective healthcare facility or alternative care site, appropriate stations signs would 

also be activated to provide wayfi nding from the platform to their destination.  At the 

platform level thermal scans could be activated only during instances where patients 

exiting trains were believed to have been exposed to an agent; during all other cases 

public health information and wayfi nding would be the primary means of response at 

the platform level.
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Scenario Proposals and Response

Two potential events located within the urban threat context of Washington D.C. are 

illustrated in an effort to demonstrate the capability of both the systemic and specifi c 

architectural features proposed in this thesis.  Two of the greatest potential events 

include chemical and biological attacks.  (Figure 84, and Figure 85) The events include: 

‘a chemical attack on the National Mall’ and ‘anthrax released at RFK.’  Each event 

varies in the type of incident, scenario, and context therefore evaluation a range of 

potential variables and their impact on a response.  Both types of events will involve 

a large number of victims, however the timelines differ.  A chemical event lasts for a 

matter of a few days whereas a biological event lasts for weeks.  The events chosen 

to evaluate illustrate the range of potential variables that an architectural and systemic 

response will have to help manage during and following an act of bioterrorism.  

Each event scenario attempts to illustrate the full capability of a response during 

both chemical and biological attacks.  The events studied are examples of worst case 

scenarios; therefore any response that is capable of meeting the needs of the chosen 

events is capable of responding to events of bioterrorism with lower impact.

Figure 84, Concentrated Event Study Areas 
within the Context of Washington, D.C.
84. Personal Image
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This thesis studied the overall metro area of Washington, D.C. however a systemic 

response was evaluated within a more specifi c study area located centrally around 

each event.  The study area was determined by identifying an adequate number of 

healthcare facilities, and alternative care locations needed to handle the load of patients 

predicted for each event.  The study area also took into consideration the distribution of 

the activated response elements located within and near the metro rail and emergency 

routes within the city.  The study area serves as a model of response that can also be 

applied to the entire urban threat context of Washington, D.C.

Event Scenario 1, A chemical attack on the National Mall: The fi rst event study, a 

chemical release on the National Mall, takes place in front of the National Gallery of 

Art (Figure 86) and evaluates an architectural and systemic response to the impact 

of a chemical event. (Figure 87) The National Mall consists of many museums and 

monuments that line along a wide-open space and a highly populated area with tourists, 

a potential target of a terrorist attack. (Figure 78, Figure 79) Located at the end of the 

axis of this open space is the Capitol Building, also known as Capitol Hill, a highly 

signifi cant building that houses many federal government functions as well as signifi cant 

Figure 86, Epicenter for Chemical Attack 
Scenario: National Gallery of Art  the National 
Mall
86. Personal Image
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Figure 87, Concentrated Chemical Study Area and Surrounding Landmarks
87. Personal Image
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representatives of the United States Legislature.  The White House is also within close 

proximity to the National Mall.  The surrounding urban infrastructure of the National 

Mall is a considerably high threat area based on the premise that terrorists will target 

densely populated, high profi le areas within an urban context. A response effort that 

occurs on the National Mall is a unique but probable scenario based on the availability 

of large open spaces within an urban context.  

Although this attack takes place in an outdoor setting, a relatively small number of 

potential victims is exposed—150 people, of which 50 are diagnosed in critical condition.  

The response context is primarily located at the event epicenter with the assistance of 

existing resources—the National Metropolitan Response Team (NMRT).  This event 

spans a timeline of three days.  The epicenter serves as the response context where 

NMRT responds and provides decontamination.  Despite efforts make at the epicenter 

many potential victims move outside the containment area before it is established.  

Therefore activated responses including the display of public health information, and 

self-diagnosis to potential victims who have dispersed throughout the urban context are 

activated throughout the broader context of the metro system; the primary delivery of 

care however is decontamination at the epicenter.
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A response must provide the walking well with information about the event and the 

agent that has been released so that they can determine whether or not they have been 

exposed.  Systemically during this event the transit network is adapted and used to 

transport victims who have dispersed throughout the context so that they can return 

back to the epicenter where they will receive decontamination and further evaluation 

from medical responders.  The immediate recognition and awareness of a chemical 

agent conveyed in this event scenario allows for an immediate response strategy.

Sequence of Events during a Chemical Attack on the National Mall: At 9:10 in 

the morning tourists are beginning to arrive at museums along the National Mall.  

Federal employees are walking and driving near the Mall to get to their offi ces.  At 

a nearby metro station commuters are exiting onto the Mall.  The National Mall is 

moderately populated with a wide variety of people—all potential targets of terrorism.  

An indiscrete, empty bus is parked on a street lining the Mall. (Figure 80)  Without 

warning, a chemical bomb planted within the bus explodes spreading mustard gas 

throughout the immediate context.  One hundred and fi fty people within the epicenter 
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are infected; fi fty of them are critically injured.  The chemical agent is immediately 

detected by a monitoring device located within close proximity to the epicenter (on the 

Mall.)  Emergency offi cials immediately confi rm the chemical agent, and emergency 

responders within close proximity are dispatched to the epicenter.  NMRT, located less 

than ten minutes away in Arlington, Virginia is sent to the site in order to provide mass 

decontamination.  George Washington University Hospital in  notifi ed of the attack and 

immediately begins to prepare for the infl ux of victims.

During the end of the fi rst day, during the timeline of the event, the majority of actual 

victims have been identifi ed and treated at the decontamination site administered by 

NMRT. (Figure 89)  In order to prevent the walking well from inundating NMRT at 

the epicenter, metro stations throughout DC remain activated to provide public health 

information.  Thermal scans within close proximity to the epicenter remain activated 

and on average an additional one-hundred fi fty potential victims are performing thermal 

scans per hour, although none show a positive result.  Metro lines remain closed allowing 

exposed, non-critical victims the opportunity to utilize the response network—including 

thermal scans, public health information and self-diagnosis if necessary.  The lines Figure 89, Chemical Attack, Epicenter, Location 
for NMRT to provide Decontamination

89. Personal Image

Figure 88, Empty Bus Houses the Chemical 
Bomb on the National Mall

88. Personal Image
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remain closed to the public to prevent additional people from entering the epicenter and 

overwhelming responding healthcare facilities.  The local bus system supplements the 

conventional metro system by providing additional buses along the same route that the 

metro would be operating, allowing commuters throughout the city to continue normal 

movement through and out of the city.  During rush hour, the bus lines remain active to 

provide transit along the full length of metro lines, allowing commuters who normally 

rely on the metro rail to leave the city.

The number of non-critical victims presenting themselves for decontamination is low, 

and almost non-existent.  At the end of the response effort, the network control center is 

no longer necessary to collaborate response efforts; it is deactivated.  All response sites 

and systems that had been activated throughout the metro stations are also deactivated.  

NMRT begins to breakdown their equipment and discontinue services, as all infected 

patients have been identifi ed and treated.  Post-event, the Environmental Protection 

Agency begins to clean-up the epicenter as well as evaluate and clean-up the area 

surrounding the epicenter.  Part of the clean-up process includes destroying activated 
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elements such as thermal scans.  Understanding that the majority of critical patients will 

be treated at the epicenter, it is still a viable assumption that thermal scans (for example) 

may be exposed to a chemical agent through contaminated victims.  Additionally, 

the proposed materials that are used to construct thermal scans may not be able to 

function as needed during future events after being decontaminated.  Therefore they are 

removed, and replaced post-event.  Ultimately, metro stations are reopened to riders, 

after sensors within the Metro and surrounding areas deem the air quality safe and non-

contaminated.
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Figure 91, Victim FlowFigure 90, Victim Dispersion

90. Personal Image 91. Personal Image

Non-critical but exposed victims begin 
to disperse throughout the urban con-
text and away from the immediate 
epicenter. 

Emergency response arrives at the Na-
tional Mall and begins to treat critical 
victims at the epicenter.  Emergency 
responders transfer non-critical victims 
to a location downwind of the epicenter 
where treatment will occur.  

Post release of mustard gas, because of the fact that the agent is odorless, vic-
tims within proximity to the event who believe that they were far enough away 
from the explosion and are therefore not infected, begin to disperse throughout 
D.C.
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Figure 92, Activated Metro Stations
92. Personal Image

9:15 a.m.

Communication Network activated at a 
hospital outside the range of impact 

Metro rail lines shut down to prevent rid-
ers from exiting and dispersing through-
out the urban context.  Trains along the 
red, orange and blue lines that recently 
passed through the Mall area L’Enfant 
station plus the Smithsonian Metro 
Station are evacuated so that potential 
victims can exit at the Metro Station and 
perform individual thermal scans; public 
health information is displayed at the 
platform level. 

Oncoming trains are stopped before 
reaching the Smithsonian Metro Station, 
as well as surrounding metro stations, 
preventing people from dispersing into 
the epicenter.

Metro Center,  Smithsonian, Federal Triangle, Archives/Navy Memorial and L’Enfant 
Plaza—metro stations with potentially infected patients that could have dispersed 
activate thermochromic surfaces and self-diagnosis stations as well as public health 
display elements that informs potential victims of their possible exposure.  
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Figure 93, Activated Thermal Scans

93. Personal Image

9:20 a.m.
Emergency response dispatched to assist 
within the metro system at stations where 
trains are evacuated.

Responders and metro employees within 
stations assist victims, and redirect the 
walking well; digit signage also conveys 
information as to how to exit the metro 
station. 

Riders including acutely exposed victims 
and the walking well, waiting on the 
platform at stations within proximity to 
the Mall are evacuated from the metro 
station; after all metro trains have been 
evacuated rail lines are closed and are 
dedicated only to be used for emergency 
response transportation. 

 Potentially infected riders waiting on the 
platform self-test themselves (to confi rm 
exposure) by interacting with thermal 
scans to determine whether or not in-
fected. 

The ticketing system is converted to 
allow patients who received a positive 
diagnosis from the thermal scans to 
perform a further, more in depth self-di-
agnosis.  

Thermal scans are activated at the platform level to provide an instant diagnosis for 
potentially infected victims forced to evacuate trains that would have been in proxim-
ity to the National Mall during the attack.  
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Figure 94, Activated Public Health Information

94. Personal Image

9:25 a.m. 
NMRT arrives at the epicenter to set up a 
mass decontamination unit.

9:30 a.m. 
Citical victims from the epicenter trans-
fered to George Washington University 
Hospital 

9:35 a.m. 
Media coverage begins in collaboration 
with the Communication Network be-
gins.

Throughout the city announcements and 
alerts are sent to advise the public of the 
situation. 

The communication network relays infor-
mation to the public, in particular where 
the walking well and non-critical victims 
can receive care.  

Displays at metro stations within close proximity to the epicenter as well as those 
dispersed throughout the city are activated to inform the public that an attack has 
taken placed and necessary precautions should be taken by the public domain as a 
whole.  
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Figure 95, Activated Thermal Scans at Street Level

95. Personal Image

9:45 a.m. 
Non-critical victims begin decontami-
nation administered by NMRT at the 
epicenter.

Evacuated victims at metro stations 
receive further diagnosis of exposure if 
thermal scan indicated exposure to agent.

Non-contaminated commuters, those 
who received negative results from the 
thermal scan are evacuated from station.
 

Thermal scans are activated at street level providing diagnosis for potential victims 
throughout the city.    
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Figure 96, Infected Patients Transported

96. Personal Image

10:00 a.m.
Victims in need of further care and de-
contamination transported to decontami-
nation site near epicenter via the orange 
line of the Metro rail.

10:05 a.m. 
Entry to the metro reopened, although 
the red and blue lines remain closed to 
provide transportation to alternative care 
locations. 

Public health information displayed at 
Smithsonian Metro entrance.
Large amount of walking well present 
themselves due to their proximity to the 
epicenter.

10:30 a.m.
At epicenter all critical victims have 
been transported to a healthcare facility.  
Treatment at the epicenter is focused on 
the walking well and non-critical victims.  

Hazmat teams, as well as the Environ-
mental Protection Agency (EPA) evaluate 
the extent of the release and the intensity 
of the clean-up. 

 

At the epicenter, decontamination is set up to provide care to non-critical, infected 
victims.  Victims are transferred from self-diagnosis sites located within the metro 
station via the metro line to the context in which care is being delivered by NMRT.      
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Figure 97, Infected Patients Diagnosed
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10:35 a.m. 
Hazmat teams, as well as the Environ-
mental Protection Agency (EPA) evaluate 
the extent of the release and the intensity 
of the clean-up.

Areas upwind of epicenter are evaluated 
to further understand the breadth of area 
the agent traveled. (Figure 97)

Majority of known victims have been 
decontaminated.

Law enforcement assists the NMRT in 
crowd control.

11:00 a.m.
Remaining Metro Stations activated 
throughout the city. 

150+/- riders/pedestrians are receiving 
thermal scans an hour.

 
1-2 new victims are diagnosed and transported to the Smithsonian Metro Station 
where they are transported to George Washington Hospital.  The number of infected 
victims remains constant throughout the city over a 24 hour period.  The majority of 
victims however do not return a positive thermal scan.     
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11:00 a.m. (Cont’d)

Emergency vehicular routes throughout 
the city are not inundated with exiting  
employees/residents.

The communication network and media 
continue to provide coverage and alerts.   

The major form of communication is 
through the communication network 
(located in MD).

Non-critical patients have been decon-
taminated by NMRT.

Walking well - required to proceed 
through thermal scans, before decontami-
nation is administered; few patients need 
decontamination.

 

Metro lines remain closed; traditional riders forced to use other transportation systems 
supplemented by the metro bus system that creates new (temporary) lines along tradi-
tional metro routes.     
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Pneumatic Barriers

Figure 99, Pneumatic Barriers activated at Street Level
99. Personal Image

12:00 p.m.
Thermal scan use at the entry level in-
creases as the number of people/employ-
ees increases during the lunch hour.

Public health information intensifi es. 

No victims needing decontamination are 
detected within the system.

2:00 p.m.
Communication network staff and EPA 
decide to re-open Metro lines. 
Pneumatic barriers located at entry gates 
are removed, destroyed and replaced by  
trained metro engineers.

Entry to the Metro stations is reopened.
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Figure 100, Self Diagnosis Activated
100. Personal Image

3:00 p.m.
The majority of self-triage units convert-
ed back to latent function of ticketing.

Few remain open as self-diagnosis and 
public health information.
Thermal scans still deployed at entry 
level.

4:00 p.m.
Due to the impact on the Metro system, 
metro buses continue to run along the 
Metro line routes so that normal metro 
riders are transported out of city during 
rush hour. 

NMRT remains deployed on the mall 
throughout the night – several remaining 
infected patients receive decontamination
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Figure 101, Metro Stations Reopened
101. Personal Image

Day 2
9:00 a.m.
EPA begins initial clean-up of the epicen-
ter, as well as local metro station.

The number of people continuing to pres-
ent as infected is low, and almost non-ex-
istent.   

1:00 p.m.
Communication center offi cials and the 
EPA decide that thermal scans can be 
deactivated. 

Thermal scans within the outer limits of 
the district are removed,  destroyed, and 
replaced by trained metro engineers.

6:00 p.m.
 Remaining thermal scans within close 
proximity to the epicenter are removed, 
destroyed, and replaced by trained metro 
engineers.

 

Day 3
9:00 a.m.
NMRT breaks down decontamination 
site.

Epicenter clean up begins.  

Public health offi cials continues to pro-
vide information about the clean-up of 
the agent.

Clean-up and monitoring of the epicenter 
as well as localized Metro stations begins 
and continues for several days.

Riders are permitted within the Metro 
system; sensors within Metro deem air 
quality safe.

Trains used for transportation during 
event are studied and evaluated for pos-
sible contamination.
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Architectural Conclusion, A Chemical Attack on the National Mall: This chemical 

event scenario demonstrates the ability of an architectural and systemic response to 

activate immediately and serve a high number of potential victims within a concentrated 

area and brief amount of time.  During a chemical attack it is signifi cant to consider 

existing resources that may be able to handle the load of a mass decontamination 

facility.  In this instance, a mobile response team, the NMRT, was capable of providing 

this program response.  Part of the success in enabling their response is the fact that 

they, unlike many mobile response models are able to be self sustaining without having 

to ‘plug into’ external resources.  NMRT provides their own water and electrical 

resources.  The ability to set up and provide care regardless of sources such as water, 

and electricity make NMRT a more fl exible form of mobile response; however it can be 

assumed that most typologies of mobile response will need to be able to utilize existing 

sources of water and electricity. The location of this event enables the metro to play 

a signifi cant role during the response, in particular dealing with the task of informing 

the public.  It is reasonable to believe that the proposed systematic and architectural 

interventions were capable of responding to the immediate needs of a response during 

a mid-size chemical attack located within a densely populated, potential urban threat 

context.
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Event Scenario 2, Anthrax released at RFK: Event two, anthrax released at RFK, 

is not only located within the stadium, but also the residential context that surrounds 

it. (Figure 102, Figure 103) During the event populated by 50,000 attendees, a truck 

driving upwind of the stadium releases anthrax into the air infecting 10,000 fans and 

3,000 residents.  Post event, fans disperse throughout the metropolitan area unnoticed. 

Several days after the initial release, patients begin to show up at local emergency 

departments with symptoms similar to the fl u.  Five days after the initial release 

anthrax poisioning is recognized (in part due to the increasing number of patients with 

similar symptoms.)  This event spans for twelve days, a much longer period of time 

than the chemical event studied.  The primary architectural response during this event 

is self-diagnosis.  The primary treatment needed is immunization located at multiple 

sites within the alternative care network. This event involves prolonged times and the 

potentially high number of victims (including the walking well) who will need diagnosis 

and treatment.  A response must be capable of responding immediately, but it must also 

be capable of prolonging its activated function for a prolonger period of time.

Figure 102, Concentrated Biological Event Study 
Area within context of Washington D.C.
102. Personal Image
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During the remaining duration of response, the network control center, particularly 

the media component, continues to provide widespread coverage throughout the 

metropolitan area.  Public health information continues to be updated at activated 

public health terminals throughout the metro system.  Residents within close proximity 

to the stadium in particular are advised to seek further care, and are administered 

antibiotics.  Additional alternative care locations, such as the DC Armory adjacent 

to RFK, is activated.  The Armory is located within proximity to the metro transit 

system providing access for potential victims.  This facility would be activated as 

an alternative care locating providing minor care and (potential) vaccination to non-

critical victims.  The large size of this facility would be capable of compensating for 

the infl ux of patients within the metro area, including Maryland and Virginia (as well 

as the District of Columbia).

As the awareness of the event increases, the number of activated thermal scans and 

self-diagnosis terminals amplifi es within the metro system to provide care for the 

walking well.  Despite the increase in non-critical patients seeking care at alternative 

care locations, antibiotics are still available and continue to be distributed throughout 

the city.
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By the end of the seventh day of the response, patient fl ow decreases, and alternative care 

locations begin to deactivate.  Additionally thermal scans and self-diagnosis terminals 

no longer in demand by the walking well are deactivated so that their latent function 

can be restored.  Post-event decontamination of the self-triage kiosks and thermal scans 

must occur due to the large number of patient typologies that have come in contact with 

the proposed architectural interventions.  Additionally it can be assumed that during 

the post-event timeline the reinstallment of architectural interjections utilized during 

the response would occur so that the threat context is prepared for future response 

efforts.  For example self-diagnosis terminals would be decontaminated, and converted 

(internally) to their latent function of ticketing.  Thermal scans would be deactivated 

and reinstalled to their latent position in preparation for a future response effort.  Only 

a few larger alternative care locations, such as the DC Armory, Convention Center 

and Verizon Center Arena remain active. (Figure 111)  Both facilities are larger and 

capable of handling the remaining victim load.  Throughout the metro system, cleanup 

administered by the Environmental Protection Agency (EPA) occurs; this is the same 

process that would occur after a chemical event.  This would involve the process of 

cleaning and decontaminating response locations to ensure that the agent has been 
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eradicated and is no longer a threat to the public.  It is important to perform a clean-up 

process so that the public is ensured of their safety.  Post clean-up metro stations would 

return to their daily, latent capabilities.    The overall cleanup and decontamination of 

the metro system and alternative care locations lasts for fi ve days, making the total 

duration of response to a biological agent twelve days.
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Figure 103, Concentrated biological event study area
103. Personal Image

An event at RFK stadium becomes 
infected as a truck driving upwind of the 
stadium releases aerosolized anthrax into 
the environment.  

10,000 fans and 3,000 residents are ex-
posed to the agent.  

10:30 
Post game, fans disperse throughout the 
metropolitan area, including Washington, 
D.C., Virginia, and Maryland.  

Figure 104, Box Truck

104. Personal Image
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Figure 105, Biological Attack Epicenter and Surrounding Metro Area
105. Personal Image

Day 2
Biological agent unconfi rmed.  
People exposed at the game, or within 
proximity to RFK during the time of 
release move about the region without 
knowing that they have been exposed. 
public health information.
Thermal scans still deployed at entry 
level.

4:00 p.m.
Due to the impact on the Metro system, 
metro buses continue to run along the 
Metro line routes so that normal metro 
riders are transported out of city during 
rush hour. 

NMRT remains deployed on the mall 
throughout the night – several remaining 
infected patients receive decontamina-
tion.

Day 3, Morning
3,000 patients become symptomatic; 
1,200 with fl u like symptoms go to local 
hospitals.
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Figure 106, Activated Care Locations

106. Personal Image

Day 3 (cont’d)

Increase in patient fl ow considered a 
possible increase in infl uenza exposure; 
anthrax not considered.  59 people die as 
a result of exposure to anthrax.  

Evening 
Anthrax confi rmed and linked to the 
deaths that took place throughout the day.  
 
6:00 p.m. 
The communication command center—
established outside of the urban threat 
context in Maryland, conveys public 
health information such as signs of expo-
sure, self-triage locations and activated 
alternative care locations, throughout the 
metro system, and through media re-
sources.  Care locations are activated. 

Thermal scans activated at Metro station 
entry points.Ticketing systems converted 
to provide further self diagnosis. Health-
care facilities are activated and begin 
treating critical patients; Alternative 
care locations begin to serve non-critical 
patients.   
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Figure 107, Biological Event Epicenter

107. Personal Image

 7:00 p.m.
The Environmental Protection Agency 
(EPA) and HAZMAT teams investigate 
the exposure and remains of agent at the 
epicenter (RFK stadium).  Event at-
tendance studied by healthcare offi cials 
representated within the communication 
network to evaluate spread of disease.

The Centers for Disease Control [CDC] 
contacted; vaccines processed and re-
leased to Washington D.C. area hospitals 
and alternative care locations.

8:00 p.m.
The proposed alternate care network, 
such as schools, and larger convention 
centers and arenas, within Washington 
DC are staffed and begin to set up, in 
anticipation for the predicted patient fl ow 
beginning the next day. 

Day 4
Morning 
Alternate locations primarily schools 
within the immediate threat context  are 
activated for immunization of non-criti-
cal patients.
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Activated Bus Line Utilized to 
Transport Patients to 
Healthcare Facilities 

Activated (Red) Metro Line 
Utilized to Transport Patients 
to Healthcare Facilities and 
Alternative Care Locations 

Activated (Red Line) Metro Stations

Wayfinding Routes to Alternative
Care Locations 

Activated Alternative Care 

Activated Vehicular Routes 

Activated (Orange) Metro Line 

Activated (Orange Line) Metro Stations

Washington Hospital Center

Howard University Hospital

Figure 108, Alternative Transportation

108. Personal Image

5:00 p.m.
The network of alternative care locations 
throughout the urban context remain the 
primary points of care served by public 
health offi cials, and clinical staff.  How-
ever, medical staff remains primarily at  
activated hospitals to provide care for 
critical patients. 

Metro trains run on limited tracks (Red 
and Orange Lines) that have been con-
verted to provide transportation of 
infected patients to healthcare facilities, 
and well as less critical patients to alter-
native care locations.      

Bus Routes are converted to transport 
patients to healthcare facilities from ac-
tivated metro stations (on the orange and 
red line). 

Wayfi nding routes-both vehicular and 
walking are activated from metro stations 
to the activated alternative care locations. 
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Activated Bus Line 
Activated (Red) Metro Line 

Activated (Red and Orange 
Line) Metro Stations
(critical and non-critical patients)

Wayfinding Routes to Alternative
Care Locations 

Activated Alternative Care 
(non critical patients)

Activated Vehicular Routes 

Activated (Orange) Metro Line 

Washington Hospital Center
(critical patients)

Howard University Hospital
(critical patients)

Thermal Scans
(walking well)

Figure 109, Adapted Metro Lines
109. Personal Image

Day 5-6 Continues

Morning 
Metro trains run on limited tracks, as 
some metro rail lines are converted to 
provide transportation of infected pa-
tients to healthcare facilities (Washington 
Hospital Center and Howard University 
Hospital), and well as less critical pa-
tients to alternative care locations.      

Thermal Scans are activated at Metro 
Stations 
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Epicenter + Area
of Dispersion

Activated Healthcare
Facilities

100 Critical Patients

Activated Alternative
Care Locations

100 Critical Patients

Figure 110, Patient Population & Dispersion

Day 5-6 Continues

Morning Cont’d

1,300 Patients confi rmed ill, treated at 
hospitals throughout urban context. 

2,000 walking well utilize thermal scans 
(Figure 98) throughout the morning rush 
hour at metro stations.  1,500 produce 
negative results and progress to self-di-
agnosis stations to further assess their 
state of health.  The majority of these 
patients are confi rmed to need further 
treatment or immunization and present 
themselves at alternate care locations. 

110. Personal Image
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Architectural Conclusion: Anthrax Released at RFK:

This biological event scenario demonstrates the scope and nature of a response on a 

widely dispersed level throughout the entire urban context and how  it might serve a 

potentially high number of walking well over a prolonged amount of time.  During 

a biological attack it is signifi cant to consider existing resources and alternative care 

locations that would be able to handle the load of the walking well and non-critical 

patients.

The length of time between the release of a biological agent and recognition can be a 

matter of days, unlike the immediate awareness of a chemical response.  Between the 

initial release and recognition, victims have dispersed and cannot be as easily contained 

and treated.  Providing public health information, and opportunities for self diagnosis, 

including thermal scans and self-diagnosis terminals at a dispersed level throughout 

an urban context provides the opportunity for potential victims and the walking well 

who have dispersed from the initial epicenter to determine whether or not they have 

been exposed.  Healthcare facilities are able to handle the load of victims who are 

critically ill because their numbers are signifi cantly less than non-critical patients.  A 

greater number of walking well will inherently be generated because of the delay in 

recognition, and therefore a response will rely heavily on establishing alternative care 
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locations for this patient typology.

Architectural Conclusion for Overall Scenario Proposals and Response:  Two 

potential events located within the urban threat context of Washington D.C. were 

illustrated in an effort to demonstrate the capability of both the systemic and specifi c 

architectural features proposed in this thesis.  Although each event varied in the type 

of incident, scenario, and context the intent of this evaluation was to study a differing 

potential variables and their impact on a response.  Each type of event involved a 

respectively signifi cant number of victims; however the timelines differed greatly—

from an immediate, short response to a delayed, prolonged response.

Each event scenario illustrates the potential capability of a response during both 

chemical and biological attacks.  The events studied were examples of typical event 

scenarios; therefore any response capable of meeting the needs of these hypothestical 

events could reasonably be expected to respond to potentially less signifi cant events of 

bioterrorism.

DC Armory

Verizon Center

Figure 111, Remaining Active Care Locations
111. Personal Image
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This thesis studied the ability to utilize existing resources throughout the area of 

Washington, D.C. including the metro transit system and existing infrastructure.  Given 

that an act of bioterrorism is a low probability, high consequence event, a response 

must utilize existing multi-purpose resources in order to be cost effective and effi cient.  

Similarly, a response must be dispersed to meet the unpredictable demands and location 

of an event epicenter within potential urban threat contexts.  These events demonstrated 

that responses must be fl exible to meet the demands of patient fl ow during an event.  

Existing healthcare facilities have the ability to handle the predicted number of critical 

victims in particular since these victims will be in the minority during a response effort.  

The most signifi cant need identifi ed throughout this exercise is the ability to serve 

the walking well at a distributed level throughout a context so that they are directed 

appropriately away from traditional healthcare facilities.

Further studies regarding an act of bioterrorism may explore the ability of a response 

effort to react to multiple events within a single urban context.  If more than one event 

were to occur at once, how would a response effort react, and would there be suffi cient 

resources to handle this type of threat? Another event study may examine the possibility 
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of an urban threat context being evacuated.  This type of event would examine the 

capability of the proposed architectural interjections to respond appropriately—if  

potential patients are forced to evacuate the threat context, how do dispersed elements, 

such as thermal scans, and self-diagnosis terminals provide an appropriate response?  

It can be assumed however that this type of event would demonstrate the need for a 

response to occur at a distributed level outside of the defi ned urban threat context.

This thesis has focused on a signifi cant, and traditionally unaddressed population 

that has the ability to present themselves in great numbers—the walking well.  This 

population has the ability to cripple existing healthcare facilities that would otherwise 

be capable of handling most event scenarios.   Any response to an act of bioterrorism 

must be able to address this population at a highly dispersed level throughout a threat 

context.
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