
Yersinia  pestis  is 

an extremely 

virulent form of 

bacteria. 

pneumonic plague 

occurs when 

Yersinia  pestis  

infects the lungs. If 

the pneumonic 

plague is not 

treated in the first 

24 hours  after the 

symptoms  start 

showing, then the 

chance of death is 

nearly 100%.  
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Washington D.C. is designated as the 

second most likely terrorist target 

behind New York City. A bioterrorist 

attack on the metro transit systems of 

Washington, D.C., Maryland, and  

Virginia can impact many  people as well 

as cause major damage to the critical 

infrastructure that daily users depend 

on for transportation throughout the 

nationõs capital. Our project uses 

computer models and simulations to 

analyze the extent of the damage that a 

bioterrorist attack of anthrax or 

pneumonic plague outbreak would have 

on the population of the D.C. 

metropolitan area.  

Anthrax is a 
bacteria also 
known as Bacillus 
anthraces .  
Anthrax is most 
dangerous in an 
aerosolized form 
and can remain in 
the air for 
extended periods 
of time. If 
untreated it has  
45% to 95% 
fatality rate. 
Symptoms occur 2 
to 43 days after 
infection.   
 

With the pneumonic plague, if it takes 48 hours for the 

outbreak to be discovered, then it will be at the 60 th  hour that 

the antibiotics will reach D.C.  They will then have to be 

distributed to the public.  According to our model in relation to 

the D.C. population almost 2000 people could be at a point 

where they will almost definitely die from the illness. Depending 

on how long it takes to administer the antibiotics to the 

population, many more could die.  Though the anthrax lasts in 

the air for longer, it infects at most a little less than 3000 

people. This is a number that can easily be dealt with by the 

hospitals spread through out the D.C. metropolitan area. Based 

on this, the conclusion can be made that regardless of how long 

the anthrax remains infectious on the train, the amount of 

damage caused by the anthrax attack is miniscule in 

comparison to the pneumonic plague.  And though the D.C. 

metropolitan area would be capable of dealing with an 

aerosolized anthrax attack it would not be ready for a 

aerosolized pneumonic plague attack on the metro rail system.  

The reason both anthrax and plague are 
being modeled in this project is because 
though they are both bacteria that are 
treated almost identically with very 
similar symptoms, they have subtle 
differences in their nature such that the 
effects of the attacks would be completely 
different. Metro caters to a vast quantity 
of people from many different areas, with 
771,055 daily riders all with potential to 
become targets of a biological attack. The 
level of security in the metro is very lax. 
On the trains themselves there is nothing 
used to detect hazardous biological 
agents and little security.  
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NET LOGO 

PNEUMONIC PLAGUE  

 NetLogo is a multi -agent modeling program that is designed to simulate a variety of scenarios.  

The model we used to simulate the spread of the plague in a community is a NetLogo model that we designed based 

on the NetLogo virus model designed by Wilensky , U.  

There are some distinct changes that were made to this model as opposed to Wilenskyõs virus model.  

The first is that our model shows changes in hours instead of months.  This is due to Yersinia  pestisõ very short 

incubation period.  

There is also no aging or reproduction in this model for those very same reasons.  

A delay was added that makes it take 24 hours on average for the people infected to become contagious to account 

for the incubation period.  

Hours infectious  
period last 

Hour
s of 
rush 
Hour  

Hours 
of 
reduce
d fair  

Estimated 
number of 
people 
infected 

Minimum 
Casualties 
w/o 
treatment 

Maximum 
Casualties 
w/o 
treatment 

7:30am- 8:30am 1 0 237 107 225 

7:30am-9:30am 2 0 474 213 450 

7:30am-10:30am 2 1 717 323 681 

7:30am-11:30am 2 2 960 432 912 

7:30am-12:30pm 2 3 1203 541 1143 

7:30am-1:30pm 2 4 1446 651 1374 

7:30am-2:30pm 2 5 1689 760 1605 

7:30am-3:30pm 2.5 5.5 1929 868 1833 

7:30am-4:30pm 3.5 5.5 2166 975 2058 

7:30am-5:30pm 4.5 5.5 2403 1081 2283 

7:30am-6:30pm 5.5 5.5 2640 1181 2508 

7:30am-7:30pm 6.0 6.0 2880 1296 2736 

ANTHRAX  
Our anthrax model is purely mathematical. We were able 

to discern a way to estimate the damage of an anthrax 

attack based on prior research and our own assumptions 

and data we collected about the metro. In this model we 

assume that the anthrax in the air will remain at the 

levels that it can infect people for somewhere between 1 

and 12 hours, before it all settles or is inhaled  Because 

of the limited amount of time that anthrax lasts in the air, 

we assume that it is initially released at 7:30 a.m. which 

is when the peak of rush hour starts. According to the 

metro, the morning rush hour ends at 9:30am and the 

afternoon rush hour starts at 3:00 p.m. and ends at 7:00 

p.m.    

PNEUMONIC PLAGUE  

Initial 

Infection  

Rates 

0  

hrs  

12 

hrs  

24 

hrs  

36 

hrs  

48 

hrs  

60 

hrs  

100%  7 8 67  413  1576  3667  

75%  5 5 17  137  569  1614  

50%  3 3 3 8 43  210  

25%  2 2 2 3 14  81  

Number of People Affected in 

the Plague Model  

Initial 

Infection 

Rates 

0 hrs  12 

hrs  

24 

hrs  

36 

hrs  

48 

hrs  

60 

hrs  

100%  0.0035  0.0038  0.335  2.06  7.88  18.3  

75%  0.025  0.025  0.087  0.69  2.845  8.07  

50%  0.015  0.015  0.015  0.042  0.212  1.05  

25%  0.01  0.01  0.01  0.015  0.068  0.4  

Percent of Population 

Affected in Model  

This model simulates the spread of plague in a 

community if the infected people are scattered at 

random throughout it. This is because it would take a 

day or so for the group of initially infected people to 

become contagious. In our model we assumed that the 

aerosolized Yersinia pestis was released at Medical 

Center Station on the red line and that the train car 

would remain infectious until Union Station.  The 

reason that this metro station was selected for the 

starting point of our simulated terrorist attack was due 

to the fact that from Medical Center to Union Station is  

the most trafficked areas on the red line (according to 

our research) and the entirety of that segment of the 

red line is underground, so this is ideal to prolong the 

amount of time that Yersinia pestis can remain alive in 

the air. Another assumption that we based the plague 

model on was that the bacteria would be released at 

rush hour. With these assumptions and the turnover 

data that we collected on the metro, there would be 

approximately 45 people in the car when the train 

arrives at Medical Center and in the time between 

Medical Center and Union Station, roughly 153 people 

will have entered the train with around 57 people 

exiting.  So, a total of 198 people would be exposed to 

the aerosolized bacteria.  Since we could not determine 

how contagious aerosolized Yersinia pestis is, we 

instead looked at 25%, 50%, 75%, and 100% infection 

rates, in this model.  

Antibiotic treatment for the pneumonic 

plague and for anthrax is a regimen of 

ciprofloxacin or doxycycline . 


