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The object of this study was to simulate a chemical weapons release in Manhattan, New
York. The model was originally created from a CAD rendered drawing of a laser scan of
the Manhattan skyline. The drawing was converted into a 3-dimensional computational
domain on which numerical analysis could be performed. The simulation used the nerve
agent sarin, a common yet highly lethal nerve agent. The sarin concentration levels were
tracked through the streets of Manhattan using a Lagrangian tracking technique imposed
on the wind velocity field. This project supports the current programs and objectives of
current Homeland Security initiatives. Another aim of this study was for cities to be able
to utilize the overall methodology developed to better prepare for situations involving an
airborne or ground based chemical weapons release. For example, if cities knew how a
chemical agent would spread, they could implement pre-determined evacuation routes
and develop more effective “triage” strategies through which rescue efforts could be
focused.

The results of this study were quite astounding. For a simulated release of 20-50gallon
drums of sarin in north Manhattan, the results were disastrous. In only a matter of 15
minutes after the initial explosion with a wind velocity and direction of 15mph south, an
estimated 500,000 people would perish. After this time, the sarin would continue to be
highly lethal and spread down through the borough of Manhattan to the southern tip in
less than thirty minutes.

Figure 1- Lethal Sarin Cloud at 30min after Initial Explosion

The conclusion of this study is that if this event were to take place in the immediate
future and with current safety measures the way they are, the results would be
catastrophic. The speed with which the sarin spreads throughout the city, warnings and
evacuations would have to be instant. Currently, there is no system set-up in major cities
to measure the air quality or provide a warning of an impending chemical attack.
Hopefully cities in the near future will develop and implement warning systems for
events like this and also use numerical models such as this to develop evacuation routes
and triage locations should the need ever arise.

