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WHY THIS STUDY? 
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• Despite considerable debate over a military option, human 
costs and consequences have not received sufficient 
attention 
 

• The Iranian government has not informed its people about 
potential casualties from attacks  
 
• The human dimension is the most important element in 
the debate 
 

• Rather than calling citizens “collateral damage,” the 
human consequences must be acknowledged 
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DEFINITIONS/ASSUMPTIONS 
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• Casualties: Sum total of deaths, injuries, sicknesses 
 

• Conservative casualty rates estimated between 5-20% of exposed 
individuals in areas impacted by toxic plumes 
 

• Military strikes using conventional bombs and munitions only  
 
• U.S. National Institute for Occupational Safety & Health 
(NIOSH) limits for toxic exposure 
  
• Ideal conditions without immediate effect of topography or cross-
current air flows 
  
• Average toxicity value as 25 ppm 



KEY FINDINGS OF STUDY 
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• Iran’s nuclear program is not an empty shell or single 
remote target 
 

• Facilities are fully operational with hundreds of tons 
of toxic / radioactive materials 
 

• Facilities are located near major population centers, 
heavily constructed and fortified, difficult to destroy 
 

• Physical / thermal casualties will likely exceed 5,000 
personnel at nuclear sites, secondary casualties could 
increase this to over 80,000 citizens 



METHODOLOGY 

The Ayatollah's Nuclear Gamble: The Human Cost of Military Strikes against Iran's Nuclear Facilities       www.nucleargamble.org 6 

The study focuses on projected military strikes on sites near 
cities of Isfahan, Natanz, Arak and Bushehr. 

 
 Analysis of casualty results at these sites and vicinities using 

Gaussian plume modeling. 
 

Projections based on the following sources of data: 
 

IAEA, 
publications from 
research centers, 

official statements 
and documents   

Theoretical 
studies based on 

scientific 
modeling 

Historical 
experience with 

comparable 
scenarios 

(Chernobyl, 
Bhopal, Bam 
earthquake) 



CASE STUDY: ISFAHAN 
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According to IAEA reports from 
2004 to 2010, the Isfahan Uranium 
Conversion Facility (IUCF) has 
produced in excess of 371 metric 
tons.  

City of Isfahan is less than 10 miles from IUCF; prevailing 
wind would blow toxic plume to suburbs within an hour.  

If substantial stock of material is 
released upon military attack, 
vast amounts of toxic chemical 
will enter atmosphere.   



PLUME TRAVEL SCENARIOS: ISFAHAN 
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Chart Based on Release of 371 Metric Tons UF6 
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 CHART:  Release of  550 tons of Uranium Hexafluoride (UF6) 



PROJECTED CIVILIAN CASUALTIES: 
ISFAHAN 

The Ayatollah's Nuclear Gamble: The Human Cost of Military Strikes against Iran's Nuclear Facilities       www.nucleargamble.org 10 

We assume a strike would kill the entire 
shift, approximately 800 to 1,000 people 

With only 1% release of UF6 to the 
atmosphere, this plume will travel 

approximately 3 miles, covering a surface 
area of 5 square miles, potentially 

exposing 132,000 residents 

If only 5% of UF6 stockpile at Isfahan 
goes airborne, toxic plumes could travel 
5 miles and cover a surface area of 13 
square miles; with prevailing wind this 

could expose 239,000 residents  
Isfahan District Population (Source: Statistical Center 

of Iran, Population and Housing Census of 2006) 



IRAN CIVIL DEFENSE CAPABILITIES 
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Note: Based on best available estimates and data 



CONCLUSION 
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• Iranian people lack an effective role in the 
nuclear debate. They need to be informed about 
human costs and consequences. 
 
• Ending a war in the Middle East is much harder 
than starting one. Our strategic goal should be 
winning the hearts and minds of the Iranian 
people.  
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