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Current & Potential Nuclear Powers 



  

The Iranian regime continues to flout UN Security Council restrictions on its nuclear program.  There is a real risk that its  nuclear program 

will prompt other countries in the Middle East to pursue nuclear options.   We continue to assess Iran is keeping open the option to 

develop nuclear weapons in part by developing various nuclear capabilities that bring it closer to being able to produce such  weapons, 

should it choose to do so.  We do not know, however, if Iran will eventually decide to build nuclear weapons.    

I would like to draw your attention to two examples over the past year that illustrate some of the capabilities Iran is devel opi ng.  

First, published information from the International Atomic Energy Agency indicates that the number of centrifuges installed a t Iranôs 

enrichment plant at Natanz  has grown significantly from about 3,000 centrifuges in late 2007 to over 8,000 currently installed.  Iran has also 

stockpiled in that same time period approximately 1,800 kilograms of low -enriched uranium.  However, according to the IAEA infor mation, 

Iran also appears to be experiencing some problems at Natanz  and is only operating about half of the installed centrifuges, constraining 

its overall ability to produce larger quantities of low -enriched uranium.  

Second, Iran has been constructing ðin secret until last September ða second uranium enrichment plant deep under a mountain near t he 

city of Qom.  It is unclear to us whether Iran ôs motivations for building this facility go beyond its publicly claimed intent to preserve 

enrichment know -how if attacked, but the existence of the facility and some of its design features raise our concerns.  The faci lity is too 

small to produce regular fuel reloads for civilian nuclear power plants, but is large enough for weapons purposes if Iran opt s configure it 

for highly enriched uranium production.  It is worth noting that the small size of the facility and the security afforded the  si te by its 

construction under a mountain fit nicely with a strategy of keeping the option open to build a nuclear weapon at some future date, if 

Tehran ever decides to do so.  

Iranôs technical advancement, particularly in uranium enrichment, strengthens our 2007 NIE assessment that Iran has the scientific , 

technical and industrial capacity to eventually produce nuclear weapons, making the central issue its political will to do so .  These 

advancements lead us to reaffirm our judgment from the 2007 NIE that Iran is technically capable of producing enough HEU for a weapon 

in the next few years, if it chooses to do so.  

We judge Iran would likely choose missile delivery as its preferred method of delivering a nuclear weapon.  Iran already has the largest 

inventory of ballistic missiles in the Middle East and it continues to expand the scale, reach and sophistication of its ball ist ic missile 

forces ð many of which are inherently capable of carrying a nuclear payload.    

We continue to judge Iran ôs nuclear decisionmaking  is guided by a cost -benefit approach, which offers the international community 

opportunities to influence Tehran.  Iranian leaders undoubtedly consider Iran ôs security, prestige and influence, as well as the international 

political and security environment, when making decisions about its nuclear program.    

Iranôs growing inventory of ballistic missiles and its acquisition and indigenous production of anti -ship cruise missiles (ASCMs) pro vide 

capabilities to enhance its power projection.  Tehran views its conventionally armed missiles as an integral part of its stra tegy to deter ð

and if necessary retaliate against ðforces in the region, including US forces.  Its ballistic missiles are inherently capable of delivering 

WMD, and if so armed, would fit into this same strategy.  

 

 

 

Iranôs Nuclear Programs: DNI 

Assessment - February 2010 

Dennis C. Blair  Director of National Intelligence , Annual Threat Assessment of the   US Intelligence Community  for the Senate Select Committee on 

Intelligence, February 2, 2010 



  

We continue to assess Iran is keeping open the option to develop nuclear weapons though we do not know 

whether Tehran eventually will decide to produce nuclear weapons. Iran continues to develop a range of 

capabilities that could be applied to producing nuclear weapons, if a decision is made to do so.  

 

During the reporting period, Iran continued to expand its nuclear infrastructure and continued uranium 

enrichment and activities related to its heavy water research reactor, despite multiple United Nations Security 

Council Resolutions since late 2006 calling for the suspension of those activities. Although Iran made progress 

in expanding its nuclear infrastructure during 200[1, some obstacles slowed progress during this period.  

 

In 2009, Iran continued to make progress enriching uranium at the underground cascade halls at Natanz with 

first -generation centrifuges, and in testing and operating advanced centrifuges at the pilot plant there.  

 

As of mid-November, Iran had produced about 1,800 kilograms of low-enriched uranium hexafluoride 

(LEUF6) gas product at Natanz, compared to 555 kilograms of LEUF6 in November 2008.  Between January 

and November 2009, Iran increased the number of installed centrifuges from about 5,000 to about 8,700, but 

the number reported to be operating remains at about 3,~100.  

 

In September, Iran disclosed that it was constructing a second gas-centrifuge uranium enrichment plant near 

the city of Qom that is designed to house approximately 3,000 centrifuges.  

 

Iran in 2009 continued construction of the IR-40 Heavy Water Research Reactor. Iran during National 

Nuclear Day inaugurated its fuel manufacturing plant and claimed to have manufactured a fuel assembly for 

the IR-40.  

 

 

 

Iranôs Nuclear Programs: DDNI 

Assessment - March 2010 

ODDNI, Report to Congress on Acquisition of Technology Relating to Weapons of Mass Destruction 

and Advanced Conventional Munitions, March 2010 
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Iranôs Nuclear and Missile Programs: DNI Assessment 

ï February 2011 
 The Iranian regime continues to flout UN Security Council restrictions on its nuclear and missile programs. There is a real r isk that its 
nuclear program will prompt other countries in the Middle East to pursue nuclear options.  
  
We continue to assess Iran is keeping open the option to develop nuclear weapons in part by developing various nuclear capabi lit ies that 
better position it to produce such weapons, should it choose to do so. We do not know, however, if Iran will eventually decid e to build 
nuclear weapons.  
  
One of the most important capabilities Iran is developing is uranium enrichment, which can be used for either civil or weapon s purposes. As 
ÒÅÐÏÒÔÅÄ ÂÙ ÔÈÅ )ÎÔÅÒÎÁÔÉÏÎÁÌ !ÔÏÍÉÃ %ÎÅÒÇÙ !ÇÅÎÃÙ ɉ)!%!Ɋȟ ÔÈÅ ÎÕÍÂÅÒ ÏÆ ÃÅÎÔÒÉÆÕÇÅÓ ÉÎÓÔÁÌÌÅÄ ÁÔ )ÒÁÎȭÓ ÅÎÒÉÃÈÍÅÎÔ ÐÌÁÎÔ ÈÁÓ grown 
significantly from about 3,000 centrifuges to over 8,000 currently installed. At the same time, the number of operating centr ifu ges that are 
enriching uranium has grown at a much slower pace from about 3,000 centrifuges in late 2007 to about 4800 in late 2010. Iran has used 
these centrifuges to produce more than 3000 kilograms of low enriched uranium.  
  
)ÒÁÎȭÓ ÔÅÃÈÎÉÃÁÌ ÁÄÖÁÎÃÅÍÅÎÔȟ ÐÁÒÔÉÃÕÌÁÒÌÙ ÉÎ ÕÒÁÎÉÕÍ ÅÎÒÉÃÈÍÅÎÔȟ ÓÔÒÅÎÇÔÈÅÎÓ ÏÕÒ ÁÓÓÅÓÓÍÅÎÔ ÔÈÁÔ )ÒÁÎ ÈÁÓ ÔÈÅ ÓÃÉÅÎÔÉÆÉÃȟ ÔÅchnical, and 
industrial capacity to eventually produce nuclear weapons, making the central issue its political to do so. These advancement s contribute to 
our judgment that Iran is technically capable of producing enough highly enriched uranium for a weapon in the next few years,  if  it chooses 
to do so. 
  
We judge Iran would likely choose missile delivery as its preferred method of delivering a nuclear weapon. Iran already has t he largest 
inventory of ballistic missiles in the Middle East. It continues to expand the scale, reach and sophistication of its ballist ic missile forces, 
many of which are inherently capable of carrying a nuclear payload.  
  
7Å ÃÏÎÔÉÎÕÅ ÔÏ ÊÕÄÇÅ )ÒÁÎȭÓ ÎÕÃÌÅÁÒ decisionmaking  is guided by a cost-benefit approach, which offers the international community 
ÏÐÐÏÒÔÕÎÉÔÉÅÓ ÔÏ ÉÎÆÌÕÅÎÃÅ 4ÅÈÒÁÎȢ )ÒÁÎÉÁÎ ÌÅÁÄÅÒÓ ÕÎÄÏÕÂÔÅÄÌÙ ÃÏÎÓÉÄÅÒ )ÒÁÎȭÓ ÓÅÃÕÒÉÔÙȟ ÐÒÅÓÔÉÇÅ ÁÎÄ ÉÎÆÌÕÅÎÃÅȟ ÁÓ ×ÅÌÌ ÁÓ Ôhe international 
political and security environment, when making decisions about its nuclear program.  
  
)ÒÁÎȭÓ ÇÒÏ×ÉÎÇ ÉÎÖÅÎÔÏÒÙ ÏÆ ÂÁÌÌÉÓÔÉÃ ÍÉÓÓÉÌÅÓ ÁÎÄ ÉÔÓ ÁÃÑÕÉÓÉÔÉÏÎ ÁÎÄ ÉÎÄÉÇÅÎÏÕÓ ÐÒÏÄÕÃÔÉÏÎ ÏÆ ÁÎÔÉ-ship cruise missiles (ASCMs) provide 
capabilities to enhance its power projection. Tehran views its conventionally armed missiles as an integral part of its strat egy to deter ɀ and 
if necessary, retaliate against ɀ forces in the region, including those of the US. Its ballistic missiles are inherently capable  of delivering WMD, 
and if so armed, would fit into this same strategy. In February 2010, Iran displayed a new rocket engine design that Tehran s aid  is for the 
Simorgh , a large space launch vehicle. It also displayed a simulator of the Simorgh , This technology could be used for an ICBM -class vehicle. 
We are watching developments in this area very closely.  

 
James R. Clapper Director of National Intelligence, Statement for the Record on the Worldwide Threat Assessment of the 

U.S. Intelligence Community for the Senate Select Committee on Intelligence, February 16, 2011 
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What Does Iran Mean by ñ100% Enrichmentò 

Patrick Clawson, Ahmadinezhad's Bomb Rhetoric: Opportunities for U.S. Policy, Washington Institute for Near East 

Policy, PolicyWatch #1683 , August 4, 2010 

On July 31, according to Iran's semiofficial Mehr  News Agency, presidential chief of staff Esfandiar  Rahim  

Mashai  claimed that the West had raised no objections to President Mahmoud  Ahmadinezhad's  open 

proclamation that the Islamic Republic could build a nuclear bomb... Mashai's  statement reportedly came 

as he was addressing the assembly of young advisors to the Ministry of Education. Rooz Online, a Britain -

based website detested by the regime, analyzed reports on the speech from various semiofficial Iranian 

news outlets, such as Fars, the Iranian Students News Agency, and the Islamic Republic News Agency. 

Rooz noted that while other agencies reported rather bland comments, Mehr  News Agency -- connected to 

the Supreme Leader's Islamic Propagation Organization -- gave a much blunter account.  

 

According to Mehr's  website, Mashai  discussed Ahmadinezhad's  February 7, 2010, speech at the National 

Center for Laser Science and Technology. Mashai  reportedly said, "One of the points Dr. Ahmadinezhad  

announced during his visit to this center was the possibility of enriching to 100 percent, which means 

building an atom bomb [ ke maani  an sakht -e bomb -e atomi  ast ]. But it was interesting that not even one 

foreign media made a hullabaloo or an uproar. And this shows that they are not worried about an atom 

bomb. And essentially Dr. Ahmadinezhad  had said this to test them in order to see what degree of worry 

they have about Iranian production of an atom bomb" (translation by the author).  

 

...Interestingly, the week after Ahmadinezhad's  February 7 speech, another important Iranian official 

publicly referred to 100 percent enrichment. On February 15, a government -connected website (dolat.ir) 

posted a long interview with Ali Akbar Salehi , director of the Atomic Energy Organization of Iran and 

former ambassador to the International Atomic Energy Agency. Near the end of the interview, Salehi  

repeatedly claimed that Iran has the legal right to enrich to 100 percent....  



  

We assess that Iran maintains the capability to produce chemical warfare (CW) 

agents and conducts research that may have offensive applications. Tehran continues 

to seek dual-use technologies that could advance its capability to produce CW agents. 

We judge that Iran is capable of weaponizing CW agents in a variety of delivery 

systems.  

Iran probably has the capability to produce some biological warfare (8W) agents for 

offensive purposes, if it made the decision to do so. We assess that Iran has previously 

conducted offensive BW agent research and development. Iran continues to seek 

dual- use technologies that could be used for BW. 

 

 

 

Iranôs CBW Programs: DDNI 

Assessment - March 2010 

ODDNI, Report to Congress on Acquisition of Technology Relating to Weapons of Mass Destruction 

and Advanced Conventional Munitions, March 2010 
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Nuclear Uncertainty 

Å Must plan to deal with possible Iranian force with unknown weapons 

characteristics, delivery systems, basing, and timelines. 

ÅTechnology base now exists, enrichment to fissile levels is only limiting 

factor. 

Å Already a key factor in Iranian capability to conduct ñwars of 

intimidation.ò 

Å Clear Iran proceeding with extensive ballistic missile program regardless 

of whether it pursues the nuclear option. 

Å Cannot predict timeframe for nuclear threat. Worst case is 2009, but 

could well be 2015. 

Å Break out, bomb in basement, tested, deployed, serious numbers, 

mobile, sheltered, LUA/LOW? Fission, boosted, thermonuclear? 

Å Chemical and biological options as well. 



  
)ÒÁÎȭÓ ÔÏÔÁÌ ,%5 ÐÒÏÄÕÃÔÉÏÎ ÁÔ ÔÈÅ Natanz fuel enrichment plant (FEP):  To date is 3606 kg of low enriched uranium, including 471 kg estimated by Iran to have 
been produced from October 18, 2010 to February 5, 2011. The average monthly has remained at approximately 120 kg per month.   
 
Activity at the Pilot Fuel Enrichment Plant:  Since February 2010, approximately 43.6 kg of UF6 enriched up to 20% U-235 has been produced.  
 
Continued R&D of advanced centrifuges:  In the R&D area between November 20, 2010 and February 11, 2011, a total of 169 of natural UF6 was fed into 
centrifuges, but no low enriched uranium was withdrawn. In an updated design information questionnaire (DIQ) submitted to the Agency on January 19, 2011, Iran 
indicated that it would install two new 164-centrifuge cascades (Cascades 4 and 5) in the R&D area. These two cascades, one of which will comprise IR-4 centrifuges 
and the other IR-m centrifuges, will be fed with natural UF6. 
 
No progress on IAEA requests for Fordow  design information:  4Ï ÄÁÔÅȟ )ÒÁÎ ÈÁÓ ȰÎÏÔ ÐÒÏÖÉÄÅÄ ÓÕÐÐÏÒÔÉÎÇ ÉÎÆÏÒÍÁÔÉÏÎ ÒÅÇÁÒÄÉÎÇ ÔÈÅ ÃÈÒÏÎÏÌÏÇÙ ÏÆ ÔÈÅ ÄÅÓÉÇÎ ÁÎÄ 
construction of the Fordow Fuel Enrichment Plant (FFEP), as well as its original purpose, particularly in light of extensive information from a number of sources 
ÁÌÌÅÇÉÎÇ ÔÈÁÔ ÄÅÓÉÇÎ ×ÏÒË ÏÎ ÔÈÅ ÆÁÃÉÌÉÔÙ ÈÁÄ ÓÔÁÒÔÅÄ ÉÎ ςππφȢȱ 4ÈÅ !ÇÅÎÃÙ ÈÁÓ ÖÅÒÉÆÉÅÄ ÔÈÁÔ ÃÏÎÓÔÒÕÃÔÉÏÎ ÏÆ &&%0 ÉÓ ÏÎÇÏÉÎÇȢ As of February 19, 2011, no centrifuges 
had been introduced into the facility. On February 21, 2011, Iran stated that it planned to begin feeding nuclear material in to ÔÈÅ ÃÁÓÃÁÄÅÓ ȰÂÙ ÔÈÉÓ ÓÕÍÍÅÒȢȱ  
 
Diminishing cooperation on centrifuge production, uranium enrichment R&D, and the locations thereof:  Ȱ3ÉÎÃÅ ÅÁÒÌÙ ςππψȟ )ÒÁÎ ÈÁÓ ÎÏÔ ÒÅÓÐÏÎÄÅÄ ÔÏ !ÇÅÎÃÙ 
quests for access to addition locations, inter alia, to the manufacturing of centrifuges, and to R&D on uranium enrichment. As a ÒÅÓÕÌÔȟ ÔÈÅ !ÇÅÎÃÙȭÓ ËÎÏ×ÌÅÄÇÅ ÁÂÏÕÔ 
)ÒÁÎȭÓ ÅÎÒÉÃÈÍÅÎÔ ÁÃÔÉÖÉÔÉÅÓ ÃÏÎÔÉÎÕÅÓ ÔÏ ÄÉÍÉÎÉÓÈȢȱ 
 
Other enrichment activities:  Ȱ4ÈÅ !ÇÅÎÃÙ ÉÓ ÓÔÉÌÌ Á×ÁÉÔÉÎÇ Á ÓÕÂÓÔÁÎÔÉÖÅ ÒÅÓÐÏÎÓÅ ÆÒÏÍ )ÒÁÎ ÔÏ !ÇÅÎÃÙ ÒÅÑÕÅÓÔÓ ÆÏÒ ÆÕÒÔÈÅÒ ÉÎÆÏÒÍÁÔÉÏÎ ÉÎ ÒÅÌÁÔÉÏÎ ÔÏ 
announcements made by Iran concerning the construction of ten new uranium enrichment facilities, the sites for five of which, according to Iran, have been decided, 
and the construction of which will begin by the end of the current Iranian year (March 20, 2011) or the start of the next yeaÒȢȱ Additionally, Iran has provided further 
information regarding its possession of laser enrichment technology or its development of third generation centrifuges. 
 
Heavy water production:  4Ï ÄÁÔÅȟ ÔÈÅ !ÇÅÎÃÙ ÈÁÓ ÎÏÔ ÂÅÅÎ ÇÉÖÅÎ ÁÃÃÅÓÓ ÔÏ ÔÈÅ (ÅÁÖÙ 7ÁÔÅÒ 0ÒÏÄÕÃÔÉÏÎ 0ÌÁÎÔȟ ÔÈÅ 5ÒÁÎÉÕÍ #ÏÎÖÅÒÓÉÏÎ &ÁÃÉÌÉÔÙȟ ÏÒ ȰÁÎÙ Ïther 
ÌÏÃÁÔÉÏÎ ÉÎ )ÒÁÎ ×ÈÅÒÅ ÐÒÏÊÅÃÔÓ ÒÅÌÁÔÅÄ ÔÏ ÈÅÁÖÙ ×ÁÔÅÒ ÁÒÅ ÂÅÉÎÇ ÃÁÒÒÉÅÄ ÏÕÔȱ ÉÎ ÓÐÉÔÅ ÏÆ 5. 3ÅÃÕÒÉÔÙ #ÏÕÎÃÉÌ ÒÅÓÏÌÕÔÉÏÎ ρχσχ (2006) that stipulates Iran do so. Iran has 
ÏÂÊÅÃÔÅÄ ÔÏ ÔÈÅ !ÇÅÎÃÙȭÓ ÒÅÑÕÅÓÔÓ ÏÎ ÔÈÅ ÂÁÓÉÓ ÔÈÁÔ ÔÈÅÙ ÇÏ ÂÅÙÏÎÄ ÔÈÅ 3ÁÆÅÇÕÁÒÄÓ !ÇÒÅÅÍÅÎÔ ÁÎÄ ÂÅÃÁÕÓÅ )ÒÁÎ ÈÁÓ ÁÌÒÅÁÄÙ ÓÔÁÔed that it has not suspended its heavy 
water related projects. 
 
No progress on weaponization  issues: .Ï ÐÒÏÇÒÅÓÓ ÍÁÄÅ ÏÎ ÒÅÓÏÌÖÉÎÇ ×ÈÁÔ ÔÈÅ )!%! ÔÅÒÍÓ ȰÐÏÓÓÉÂÌÅ ÍÉÌÉÔÁÒÙ ÄÉÍÅÎÓÉÏÎÓȱ ÔÏ )ÒÁÎȭÓ ÎÕÃÌÅÁÒ ÐÒÏÇÒÁÍȢ  Iran 
continues to refuse IAEA requests to discuss such issues and insists that the documentation on which such allegations are based ÁÒÅ ÆÏÒÇÅÒÉÅÓȢ 4ÈÅ )!%!ȭÓ $ÉÒÅÃÔÏÒ 
'ÅÎÅÒÁÌ ȰÈÁÖÅ ÄÅÔÁÉÌÅÄ ÔÈÅ ÏÕÔÓÔÁÎÄÉÎÇ ÉÓÓÕÅÓ ÒÅÌÁÔÅÄ ÔÏ ÐÏÓÓÉÂÌÅ ÍÉÌÉÔÁÒÙ ÄÉÍÅÎÓÉÏÎÓ ÔÏ )ÒÁÎȭÓ ÎÕÃÌÅÁÒ programme and the actions required of Iran necessary to 
resolve these. Since August 2008, Iran has declined to discuss these outstanding issues with the Agency, or to provide any furth er information, or access to locations 
ÏÒ ÐÅÒÓÏÎÓ ÎÅÃÅÓÓÁÒÙ ÔÏ ÁÄÄÒÅÓÓ ÔÈÅ !ÇÅÎÃÙȭÓ ÃÏÎÃÅÒÎÓȢȱ !ÄÄÉÔÉÏÎÁÌÌÙȟ ȰÔÈÅ !ÇÅÎÃÙ ÒÅÍÁÉÎÓ ÃÏÎÃÅÒÎÅÄ ÁÂÏÕÔ ÔÈÅ ÐÏÓÓÉÂÌÅ ÅØÉÓÔÅnce in Iran of pat or current 
undisclosed nuclear related activities involving military related organizations, including activities related to the development of a nuclear payload for a missile. 
 
Bushehr  .ÕÃÌÅÁÒ 0Ï×ÅÒ 0ÌÁÎÔȡ ȰOn 15-16 February 2011, the Agency conducted an inspection at the Bushehr Nuclear Power Plant (BNPP) and has verified the 
nuclear material present in the facility. On 23 February 2011, Iran informed the Agency that it would have to unload fuel assemblies from the core, and the Agency 
ÁÎÄ )ÒÁÎ ÈÁÖÅ ÁÇÒÅÅÄ ÏÎ ÔÈÅ ÎÅÃÅÓÓÁÒÙ ÓÁÆÅÇÕÁÒÄÓ ÍÅÁÓÕÒÅÓȱ 
 

IAEA Report of February 25, 2011 

Source: IAEA Iran Report: ñImplementation of the NPT Safeguards Agreement and the relevant provisions of Security Council resolutions in the Islamic 

Republic of Iran.ò Report by the Director General. Feb 25, 2011, http://www.iaea.org/Publications/Documents/Board/2011/gov2011-7.pdf 



  

Areas where Iran is not meeting its obligations, as indicated in this report and  
previous reports of the Director General  
Iran has not suspended its enrichment related activities as follows : 
Ɇ Production of UF6 at UCF as feed material for enrichment 
Ɇ -ÁÎÕÆÁÃÔÕÒÉÎÇ ÃÅÎÔÒÉÆÕÇÅ ÃÏÍÐÏÎÅÎÔÓȟ ÁÎÄ ÁÓÓÅÍÂÌÉÎÇ ÁÎÄ ÔÅÓÔÉÎÇ ÃÅÎÔÒÉÆÕÇÅÓ 
Ɇ #ÏÎÄÕÃÔÉÎÇ ÅÎÒÉÃÈÍÅÎÔ ÒÅÌÁÔÅÄ ÒÅÓÅÁÒÃÈ ÁÎÄ ÄÅÖÅÌÏÐÍÅÎÔ 
Ɇ #ÏÎÄÕÃÔÉÎÇ ÏÐÅÒÁÔÉÏÎÓȟ ÉÎÓÔÁÌÌÁÔÉÏÎ ×ÏÒË ÁÎÄ ÔÈÅ ÐÒÏÄÕÃÔÉÏÎ ÏÆ ,%5 ÕÐ ÔÏ σȢυϷ 5-235 at 
the Fuel Enrichment Plant (FEP) 
Ɇ #ÏÎÄÕÃÔÉÎÇ ÏÐÅÒÁÔÉÏÎÓȟ ÉÎÓÔÁÌÌÁÔÉÏÎ ×ÏÒË ÁÎÄ ÔÈÅ ÐÒÏÄÕÃÔÉÏÎ ÏÆ ,%5 ÕÐ ÔÏ ςπϷ 5-235 at 
the Pilot Fuel Enrichment Plant (PFEP) 
Ɇ #ÏÎÄÕÃÔÉÎÇ ÃÏÎÓÔÒÕÃÔÉÏÎ ×ÏÒË ÁÔ ÔÈÅ Fordow Fuel Enrichment Plant (FFEP) 
 
Iran is not providing supporting information regarding the chronology of the design and  
construction, as well as the original purpose, of FFEP  
Iran has not suspended work on heavy water related projects as follows : 
Ɇ #ÏÎÔÉÎÕÉÎÇ ÔÈÅ ÃÏÎÓÔÒÕÃÔÉÏÎ ÏÆ ÔÈÅ )2-40 Reactor 
Ɇ 0ÒÏÄÕÃÔÉÏÎ ÏÆ ÈÅÁÖÙ ×ÁÔÅÒ ÁÔ ÔÈÅ (ÅÁÖÙ 7ÁÔÅÒ 0ÒÏÄÕÃÔÉÏÎ 0ÌÁÎÔ ɉ(700Ɋ 
Ɇ 0ÒÅÐÁÒÉÎÇ ÆÏÒ ÃÏÎÖÅÒÓÉÏÎ ÁÃÔÉÖÉÔÉÅÓ ÆÏÒ ÔÈÅ ÐÒÏÄÕÃÔÉÏÎ ÏÆ ÎÁÔÕÒÁÌ 5/ς ÆÏÒ )2-40 Reactor fuel 
Ɇ -ÁÎÕÆÁÃÔÕÒÅÄ Á ÆÕÅÌ ÁÓÓÅÍÂÌÙȟ ÆÕÅÌ ÒÏÄÓ ÁÎÄ ÆÕÅÌ ÐÅÌÌÅÔÓ ÆÏÒ ÔÈÅ )2-40 Reactor 
 
Iran has not permitted the Agency to verify suspension of its heavy water related projects by:  
Ɇ .ÏÔ ÐÅÒÍÉÔÔÉÎÇ ÔÈÅ !ÇÅÎÃÙ ÔÏ ÔÁËÅ ÓÁÍÐÌÅÓ ÏÆ ÔÈÅ ÈÅÁÖÙ ×ÁÔÅÒ ÓÔÏÒÅÄ ÁÔ 5#& 
Ɇ .ÏÔ ÐÒÏÖÉÄÉÎÇ ÁÃÃÅÓÓ ÔÏ (700 

Lack of Iranian Cooperation with the 

IAEA as of February 25, 2011 -I  

Source: IAEA Iran Report: ñImplementation of the NPT Safeguards Agreement and the relevant provisions of Security Council resolutions in the Islamic 

Republic of Iran.ò Report by the Director General. Feb 25, 2011, http://www.iaea.org/Publications/Documents/Board/2011/gov2011-7.pdf 



  

Iran is not cooperating with the Agency regarding the outstanding issues which give rise to  
ÃÏÎÃÅÒÎ ÁÂÏÕÔ ÐÏÓÓÉÂÌÅ ÍÉÌÉÔÁÒÙ ÄÉÍÅÎÓÉÏÎÓ ÔÏ )ÒÁÎȭÓ ÎÕÃÌÅÁÒ programme : 
Ɇ )ÒÁÎ ÉÓ ÎÏÔ ÐÒÏÖÉÄÉÎÇ ÁÃÃÅÓÓ ÔÏ ÒÅÌÅÖÁÎÔ ÌÏÃÁÔÉÏÎÓȟ ÅÑÕÉÐÍÅÎÔȟ ÐÅÒÓÏÎÓ ÏÒ ÄÏÃÕÍÅÎÔÁÔÉÏÎ 
ÒÅÌÁÔÅÄ ÔÏ ÐÏÓÓÉÂÌÅ ÍÉÌÉÔÁÒÙ ÄÉÍÅÎÓÉÏÎÓ ÔÏ )ÒÁÎȭÓ ÎÕÃÌÅÁÒ programme; nor has Iran responded 
to the many questions the Agency has raised with Iran regarding procurement of nuclear 
related items 
Ɇ )ÒÁÎ ÉÓ ÎÏÔ ÅÎÇÁÇÉÎÇ ×ÉÔÈ ÔÈÅ !ÇÅÎÃÙ ÉÎ ÓÕÂÓÔÁÎÃÅ ÏÎ ÉÓÓÕÅÓ ÃÏÎÃÅÒÎÉÎÇ ÔÈÅ ÁÌÌÅÇÁÔÉÏÎ ÔÈÁÔ 
Iran is developing a nuclear payload for its missile programme. These issues refer to 
activities in Iran dealing with, inter alia: 

 neutron generation and associated diagnostics 
 uranium conversion and metallurgy 
 high explosives manufacturing and testing 
 exploding bridgewire  detonator studies, particularly involving applications 

               necessitating high simultaneity 
 multipoint explosive initiation and hemispherical detonation studies involving 

               highly instrumented experiments 
 high voltage firing equipment and instrumentation for explosives testing over long 

               distances and possibly underground 
 missile re-entry vehicle redesign activities for a new payload assessed as being 

               nuclear in nature 
 
Iran is not providing the requisite design information in accordance with the modified  
Code 3.1 in connection with:  
Ɇ 4ÈÅ )2-40 Reactor 
Ɇ 4ÈÅ ÁÎÎÏÕÎÃÅÄ ÎÅ× ÅÎÒÉÃÈÍÅÎÔ ÆÁÃÉÌÉÔÉÅÓ 
Ɇ 4ÈÅ ÁÎÎÏÕÎÃÅÄ ÎÅ× ÒÅÁÃÔÏÒ ÓÉÍÉÌÁÒ ÔÏ 422 

 
Source: IAEA Iran Report: ñImplementation of the NPT Safeguards Agreement and the relevant provisions of Security Council resolutions in the Islamic 

Republic of Iran.ò Report by the Director General. Feb 25, 2011, http://www.iaea.org/Publications/Documents/Board/2011/gov2011-7.pdf 

Lack of Iranian Cooperation with the 

IAEA as of February 25, 2011 -I I  



  

IAEA Assessment of May 24, 2011 -I  
 Previous reports by the Director General have listed the outstanding issues related to possible 

military dimensions to Iranôs nuclear programme and the actions required of Iran necessary to 

resolve these.  

 

On 6 May 2011, in light of Iran not having engaged with the Agency on the substance of these 

issues since August 2008, the Director General sent a letter to H.E. Mr  Fereydoun Abbasi, Vice 

President of Iran and Head of the Atomic Energy Organization of Iran (AEOI), reiterating the 

Agencyôs concerns about the existence of possible military dimensions to Iranôs nuclear 

programme and expressing the importance of Iran clarifying these issues. In the same letter, the 

Director General also requested that Iran provide prompt access to relevant locations, equipment, 

documentation and persons, and noted that, with Iranôs substantive and proactive engagement, the 

Agency would be able to make progress in its verification of the correctness and completeness of 

Iranôs declarations. 

 

. Based on the Agencyôs continued study of information which the Agency has acquired from many 

Member States and through its own efforts, the Agency remains concerned about the possible 

existence in Iran of past or current undisclosed nuclear related activities involving military related 

organizations, including activities related to the development of a nuclear payload for a missile. 

 

 Since the last report of the Director General on 25 February 2011, the Agency has received further 

information related to such possible undisclosed nuclear related activities, which is currently being 

assessed by the Agency. As previously reported by the Director General, there are indications that 

certain of these activities may have continued beyond 2004. 

  



  

IAEA Assessment of May 24, 2011 -II  
 The following points refer to examples of activities for which clarifications remain 

necessary in seven particular areas of concern: 

Å Neutron generator and associated diagnostics: experiments involving the explosive compression 

of uranium deuteride to produce a short burst of neutrons. 

Å Uranium conversion and metallurgy: producing uranium metal from fluoride compounds and its 

manufacture into components relevant to a nuclear device. 

Å High explosives manufacture and testing: developing, manufacturing and testing of explosive 

components suitable for the initiation of high explosives in a converging spherical geometry. 

Å Exploding bridgewire (EBW) detonator studies, particularly involving applications necessitating 

high simultaneity: possible nuclear significance of the use of EBW detonators. 

Å Multipoint explosive initiation and hemispherical detonation studies involving highly 

instrumented experiments: integrating EBW detonators in the development of a system to initiate 

hemispherical high explosive charges and conducting full scale experiments, work which may have 

benefitted from the assistance of foreign expertise. 

Å High voltage firing equipment and instrumentation for explosives testing over long distances and 

possibly underground: conducting tests to confirm that high voltage firing equipment is suitable 

for the reliable firing of EBW detonators over long distances. 

Å Missile re-entry vehicle redesign activities for a new payload assessed as being nuclear in nature: 

conducting design work and modelling studies involving the removal of the conventional high 

explosive payload from the warhead of the Shahab-3 missile and replacing it with a spherical 

nuclear payload. 

 

  

IAEA, Implementation of the NPT Safeguards Agreement and relevant provisions of Security Council resolutions in the Islamic Republic of Iran, May 24, 2011.  
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IAEA on Natanz: 11/2010 
 

ISIS, 

IAEA Iran Report:  Enrichment increases slightly; lack of adequate safeguards, David Albright and Jacqueline Shire,   Charts pre

pared by Christina Walrond , May 31, 2010, http://www.isisnucleariran.org/reports/ 

There are two cascade halls at FEP: Production Hall A and Production Hall B. According to the design information submitted by 

Iran, eight units are planned for Production Hall A, with 18 cascades in each unit. No detailed design information has been 

provided for Production Hall B.  

 

On 5 November 2010, 54 cascades had been installed in three of the eight units in Production Hall A, 29 of which were being 

fed with UF6.3,4 Initially, each installed cascade comprised 164 centrifuges. Iran recently modified six of the cascades to 

contain 174 centrifuges each. To date, all the centrifuges installed are IR-1 machines. Installation work in the remaining five 

units was ongoing but no centrifuges had been installed. As of 5 November 2010, there had been no installation work in 

Production Hall B. 

 

Contrary to the relevant resolutions of the Board of Governors and the Security Council, Iran has not suspended its enrichment 

related activities. Iran has continued with the operation of FEP and PFEP at Natanz, and has continued to produce UF6 enriched 

up to 20% U-235 at PFEP.  

 

éIran has continued the construction of FFEP. In order to verify the chronology and original purpose of FFEP, Iran still needs to 

provide the Agency with access to relevant design documents and to companies involved in the design and construction of the 

plant.  

 

éPFEP is a research and development (R&D) facility and a pilot, low enriched uranium (LEU) production facility which was 

first brought into operation in October 2003. It has a cascade hall that can accommodate six cascades. Cascades 1 and 6, each of 

which comprises 164 centrifuges, are designated for the production of LEU enriched up to 20% U-235. The other part of the 

cascade hall is designated as an ñR&D areaò. 

 

In the R&D area, between 21 August 2010 and 19 November 2010, a total of approximately 138 kg of natural UF6 was fed 

into a 20-centrifuge IR-4 cascade, a 20-centrifuge IR-2m cascade and single IR-1, IR-2m and IR-4 centrifuges. In this 

area, no LEU is withdrawn because the product and the tails of this R&D activity are recombined at the end of the 

process. 



  

IAEA on Natanz: 5/2011 -I  
 Fuel Enrichment Plant (FEP): There are two cascade halls at FEP: Production Hall A and Production 

Hall B. According to the design information submitted by Iran, eight units are planned for Production 
Hall A, with 18 cascades in each unit. No detailed design information has yet been provided for Production Hall 
B. 
  
On 14 May 2011, 53 cascades were installed in three of the eight units in Production Hall A, 35 of which were 
being fed with UF6. Initially, each installed cascade comprised 164 centrifuges. Iran has modified 12 of the 
cascades to contain 174 centrifuges each. To date, all the centrifuges installed are IR-1machines. As of 14 May 
2011, installation work in the remaining five units was ongoing, but no centrifuges had been installed. There 
had been no installation work in Production Hall B. 
  
Following a physical inventory verification (PIV) at FEP, the Agency confirmed that, as of 17 October 2010, 34 
737 kg of natural UF6 had been fed into the cascades since the start of operations in February 2007, and a total 
of 3135 kg of low enriched UF6 had been produced. 
  
Iran has estimated that, between 18 October 2010 and 13 May 2011, it produced an additional 970 kg of low 
enriched UF6, which would result in a total production of 4105 kg of low enriched UF6 since 
February 2007. The nuclear material at FEP (including the feed, product and tails), as well as all installed 
cascades and the feed and withdrawal stations, are subject to Agency containment and surveillance. In a letter 
dated 4 April 2011, Iran informed the Agency that a metal seal in the feed and withdrawal area of FEP had been 
accidentally broken by the operator. The consequences for safeguards of this seal breakage will be evaluated by 
the Agency upon completion of the next PIV. 
  
Based on the results of the analysis of environmental samples taken at FEP since February 2007 and other 
verification activities, the Agency has concluded that the facility has operated as declared by Iran in the Design 
Information Questionnaire (DIQ). 
 
IAEA, Implementation of the NPT Safeguards Agreement and relevant provisions of Security Council resolutions in the Islamic Republic of Iran, May 24, 2011.  



  

IAEA on Natanz: 5/2011 -II  
 

Pilot Fuel Enrichment Plant (PFEP): PFEP is a research and development (R&D) facility and a pilot, low enriched 
uranium (LEU) production facility, which was first brought into operation in October 2003. It has a cascade hall that 
can accommodate six cascades, and is divided between an area designated for the production of LEU enriched up to 
20% U-235 and an area designated for R&D.  
  
In the production area, Iran first began feeding low enriched UF6 into Cascade 1 on 9 February 2010, for the stated 
purpose of producing UF6 enriched up to 20% U-235 for use in the manufacture of fuel for the Tehran Research 
Reactor (TRR). Since 13 July 2010, Iran has been feeding low enriched UF6 into two interconnected cascades 
(Cascades 1 and 6), each of which consists of 164 centrifuges. 
  
Iran has estimated that, between 19 September 2010 and 21 May 2011, a total of 222.1 kg of UF6 enriched at 
FEP was fed into the two interconnected cascades and that approximately 31.6 kg of UF6 enriched up to 20% 
U-235 was produced. This would result in a total of approximately 56.7 kg of UF6 enriched up to 20% U -235 
having been produced since the process began in February 2010.  
  
In the R&D area, between 12 February 2011 and 21 May 2011, a total of approximately 331 kg of natural UF6 was fed 
into centrifuges, but no LEU was withdrawn as the product and the tails of this R&D activity are recombined at the end 
of the process 
 

IAEA, Implementation of the NPT Safeguards Agreement and relevant provisions of Security Council resolutions in the Islamic Republic of Iran, May 24, 2011.  
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September 2, 2011 IAEA Reporting on Natanz: LEU Production and Centrifuge 

Levels at the Fuel Enrichment Plant (FEP) 
 
)ÒÁÎȭÓ total LEU production at the FEP through August 13, 2011 is reported to be 4,543 kg of low enriched uranium hexafluoride, 
including 438 kg estimated by Iran to have been produced since May 14, 2011 . This amount of low enriched uranium if further 
enriched to weapon grade is almost enough to make four nuclear weapons. 4ÈÅ &%0 ÉÓ )ÒÁÎȭÓ ÐÒÉÍÁÒÙ ÅÎÒÉÃÈÍÅÎÔ ÆÁÃÉÌÉÔÙȟ ×ÈÅÒÅ 
the majority of its IR -1 centrifuges are installed.  
 
The average production of LEU at the FEP reached 148 kg per month of LEU hexafluoride (for the last reporting period ISIS not ed 
it was 156 kg per month of LEU hexafluoride) . 4ÈÉÓ ÍÏÎÔÈÌÙ ÒÁÔÅ ÉÓ ÏÎÌÙ ÓÌÉÇÈÔÌÙ ÌÏ×ÅÒ ÔÈÁÎ )ÒÁÎȭÓ ÒÁÔÅ ÆÒÏÍ ÔÈÅ ÐÒÅÖÉÏÕÓ 
reporting period. The current average represents about a five percent decrease compared to the last reporting period.  
 
As of August 28, 2011, Iran was enriching in 35 cascades containing a total of 5,860 IR -1 centrifuges. The IAEA noted that some of 
ÔÈÅÓÅ ÃÅÎÔÒÉÆÕÇÅÓ Ȱ×ÅÒÅ ÐÏÓÓÉÂÌÙ ÎÏÔ ÂÅÉÎÇ ÆÅÄȱ ×ÉÔÈ ÕÒÁÎÉÕÍ ÈÅØÁÆÌÕÏÒÉÄÅȢ !Ô ÔÈÅ ÅÎÄ ÏÆ ÔÈÅ ÌÁÓÔ ÒÅÐÏÒÔÉÎÇ ÐÅÒÉÏÄȟ )ÒÁÎ ×ÁÓ 
enriching in the same number of cascades containing the same number of centrifuges. Iran has also not installed any new 
centrifuges since the last reporting period. According to the report, the total number of centrifuges installed is about 8,00 0 
centrifuges, the same as in the last report. Uranium hexafluoride feed rates are not given.  
 
This situation can also be understood by using an equivalent method that is easier to compare to historical enrichment output  at 
the FEP, namely the output measured in separative  work units ( swu). ISIS derives this value from the declared LEU production. In 
the most recent reporting period, the LEU value is used with an assumption that the material is 3.5 percent enriched and the 
waste has a tails assay of 0.4 percent. The IAEA did not provide updated numbers in this report, but these older numbers can be 
used. Using standard enrichment calculators, 438 kg LEU translates to 1,077 kg of separative  work units ( swu), or 11.84 kg 
swu/day. On an annualized basis, this is about 4,320 swu per year (see Figure 6). The number of centrifuges declared as 
enriching was 5,860 at both the end and the beginning of the reporting period, so the swu per centrifuge remains constant at 
0.74 during this time. For most of 2010, this value was about 0.9 kg U swu per year per centrifuge (see Table 1, which lists these 
values on a quarterly basis since the FEP started operation, and Figure 5, which displays this data graphically). These numbers 
ÉÍÐÌÙ ÔÈÁÔ ÎÏÔ ÁÌÌ ÏÆ )ÒÁÎȭÓ ÃÅÎÔÒÉÆÕÇÅÓ ÉÎ ÃÁÓÃÁÄÅÓ ÆÅÄ ×ÉÔÈ ÕÒÁÎÉÕÍ ÁÒÅ ÁÃÔÕÁÌÌÙ ÅÎÒÉÃÈÉÎÇȟ ÏÒ ÔÈÁÔ ÔÈÅÓÅ ÃÅÎÔÒÉÆÕÇÅÓ ÁÒÅ 
enriching less efficiently.  

ISIS Report. IAEA Iran Safeguards Report, September 2, 2011. David Albright, Paul Brannan, Andrea Stricker, and Christina Walrond. 
September 2, 2011, http://www.isis-online.org/uploads/isis -reports/documents/IAEA_Iran_Report_ISIS_analysis_2Sept2011.pdf 
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Iran has started installing two cascades of advanced centrifuges at the PFEP as it said it would. As of August 28, 2011, Iran had 
installed 136 IR -2m centrifuges in cascade 5 and 27 IR -4 centrifuges in cascade 4. Iran started feeding 54 of the 136 IR -2m 
centrifuges with natural uranium hexafluoride. The purpose of operating these cascades is likely to demonstrate performance 
prior to installation of such cascades at Natanz, Fordow, or other enrichment sites.  
 
Iran has designated two cascades at the smaller, above -ground pilot fuel enrichment plant for the production of LEU enriched to 
nearly 20 percent uranium -235 for the Tehran Research Reactor (TRR). One of these cascades enriches from 3.5 percent LEU to 
almost 20 percent LEU, while the second one takes the tails from the first one and outputs about 10 percent LEU and a tails o f 
natural uranium. The ten percent material is fed into the first cascade in addition to 3.5 percent LEU. This process allows I ran  to 
more efficiently use its 3.5 percent LEU stock.  
 
Between May 22, 2011 and August 20, 2011, 98.4 kg of 3.5 percent low enriched uranium in the form of uranium hexafluoride 
was introduced into the two, interconnected cascades, an 8 percent increase in the feed rate. Iran withdrew a total of 14.1 k g of 
nearly 20 percent LEU hexafluoride. During the reporting period, Iran produced 19.75 percent enriched uranium at a rate of 4.80 
kg/month, a 23 percent increase from the average rate of 3.91 kg per month in the last reporting period. In total, Iran has f ed 
672.5 kg of 3.5% LEU to produce 70.8 kg 19.75% uranium since the beginning of operations in February 2010. The relatively 
small number of centrifuges in these cascades likely allows Iran to pay greater attention to improving their performance, 
accounting for the marked improvement of the IR -1 centrifuges at the PFEP in comparison to the decline in performance of IR -1 
machines installed at the FEP.  

ISIS Report. IAEA Iran Safeguards Report, September 2, 2011. David Albright, Paul Brannan, Andrea Stricker, and Christina Walrond. 
September 2, 2011, http://www.isis-online.org/uploads/isis -reports/documents/IAEA_Iran_Report_ISIS_analysis_2Sept2011.pdf 



  

In late 2009 or early 2010, Iran decommissioned and replaced about 1,000 IR-1 centrifuges in the Fuel Enrichment Plant (FEP) at Natanz, 
implying that these centrifuges broke.  )ÒÁÎȭÓ )2-1 centrifuges often break, yet this level of breakage exceeded expectations and occurred 
during an extended period of relatively poor centrifuge performance.   
 
Although mechanical failures or operational problems have often been discussed as causing problems in the IR-1 centrifuges, the crashing 
of such a large number of centrifuges over a relatively short period of time could have resulted from an infection of the Stuxnet malware. 
This malicious code seeks to take over an industrial control system in order to destroy equipment while hiding its presence. Given 
3ÔÕØÎÅÔȭÓ much greater prevalence in Iran compared to other countries, it is likely that this malware was aimed at Iran.  Stuxnet covertly 
changes the frequencies of certain types of frequency converters, which control the speed of motors.  The frequencies listed in 3ÔÕØÎÅÔȭÓ 
attack sequences, including the nominal frequency of a motor, imply that a target is the IR-1 centrifuge. 
 
Impact of Stuxnet. At the time of the attack, the Natanz FEP contained a total of almost 9,000 IR-1 centrifuges. The destruction of 1,000 
out of 9,000 centrifuges may not appear significant, particularly since Iran took steps to maintain and increase its LEU production rates 
during this same period. However, the IAEA safeguards data support that the attack delayed Iran from expanding the number of enriching 
centrifuges, in essence keeping large sections of the plant idle for many months. 
  
Despite 3ÔÕØÎÅÔȭÓ sophistication, Iran appears to have taken a simple step that may have reduced the impact of a subsequent attack, 
assuming Iran had not yet discovered the malware on its controllers. It stopped the centrifuges in eleven cascades in module A26, the 
module that was likely most affected by Stuxnet. It kept them disconnected until late May 2010, when it started up six of those cascades. 
 
Iran is also facing shortages of raw materials to build IR-1 centrifuges. It may have the materials to build only 12,000 to 15,000 IR-1 
centrifuges. With 9,000 centrifuges already deployed at Natanz, and an estimated 1,000 centrifuges broken during routine operation, 
adding in the 1,000 centrifuges destroyed by Stuxnet brings the total to 11,000 centrifuges deployed over the lifetime of the FEP.11 Iran 
may be approaching a limit on the number of IR-1 centrifuges it can build, making those destroyed by Stuxnet more significant than the 
number would imply.  
 
 

Stuxnet 
 

 

ISIS Report: Stuxnet Malware and Natanz: Update of ISIS December 22, 2010 Report. David Albright, Paul Brannan, and Christina Walrond. 
February 11, 2011. http://www.isisnucleariran.org/assets/pdf/stuxnet_update_15Feb2011.pdf 

ISIS Report: Did Stuxnet Take Out 1,000 Centrifuges at the Natanz Enrichment Plant?  
 David Albright, Paul Brannan, and Christina Walrond. December 10, 2010, http://isis-online.org/isis -reports/detail/did -stuxnet-take-
out-1000-centrifuges-at-the-natanz-enrichment-plant/  



  
Number of Centrifuge Cascades enriching, under vacuum, 

installed, or with centrifuges disconnected, January 31, 

2010 

ISIS Report: Did Stuxnet Take Out 1,000 Centrifuges at the Natanz Enrichment Plant?  
 David Albright, Paul Brannan, and Christina Walrond. December 10, 2010, http://isis-online.org/isis -reports/detail/did -stuxnet-take-
out-1000-centrifuges-at-the-natanz-enrichment-plant/  



  

Centrifuge Trends at Natanz 

27 ISIS Report. IAEA Iran Safeguards Report, September 2, 2011. David Albright, Paul Brannan, Andrea Stricker, and Christina Walrond. 
September 2, 2011, http://www.isis-online.org/uploads/isis -reports/documents/IAEA_Iran_Report_ISIS_analysis_2Sept2011.pdf 



  

LEU Trends at Natanz 

28 ISIS Report. IAEA Iran Safeguards Report, September 2, 2011. David Albright, Paul Brannan, Andrea Stricker, and Christina Walrond. 
September 2, 2011, http://www.isis-online.org/uploads/isis -reports/documents/IAEA_Iran_Report_ISIS_analysis_2Sept2011.pdf 



  

Cumulative LEU Production at Natanz 

29 ISIS Report. IAEA Iran Safeguards Report, September 2, 2011. David Albright, Paul Brannan, Andrea Stricker, and Christina Walrond. 
September 2, 2011, http://www.isis-online.org/uploads/isis -reports/documents/IAEA_Iran_Report_ISIS_analysis_2Sept2011.pdf 



  
ISIS Estimate of Monthly Trends at Natanz 

30 ISIS Report. IAEA Iran Safeguards Report, September 2, 2011. David Albright, Paul Brannan, Andrea Stricker, and Christina Walrond. 
September 2, 2011, http://www.isis-online.org/uploads/isis -reports/documents/IAEA_Iran_Report_ISIS_analysis_2Sept2011.pdf 



  

Annualized Separative Work Units (SWU/year) 

31 ISIS Report. IAEA Iran Safeguards Report, September 2, 2011. David Albright, Paul Brannan, Andrea Stricker, and Christina Walrond. 
September 2, 2011, http://www.isis-online.org/uploads/isis -reports/documents/IAEA_Iran_Report_ISIS_analysis_2Sept2011.pdf 



  
Minimal Average Separative Capacity of an IR-1 Centrifuge 

at FEP (kg U swu/year-centrifuge) 

32 ISIS Report. IAEA Iran Safeguards Report, September 2, 2011. David Albright, Paul Brannan, Andrea Stricker, and Christina Walrond. 
September 2, 2011, http://www.isis-online.org/uploads/isis -reports/documents/IAEA_Iran_Report_ISIS_analysis_2Sept2011.pdf 
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20% Enrichment & Weapons Production 

 

ISIS Reports, Taking Stock of the Production of 19.75 Percent Uranium at the PFEP, David Albright, Paul Brannan, and Jacqueline Shire, June 11, 2010, http://isis-online.org/isis-

reports/detail/taking-stock-of-the-production-of-19.75-percent-uranium-at-the-pfep/8  

 

May 31 IAEA safeguards report on Iran is the fi rst to contain any data on the production of 19.75 percent enr iched uranium in IR-1 

centr ifuges at the Natanz Pilot Fuel Enr ichment Plant (PFEP. 

The Natanz PFEP is configured to hold six 164-centr ifuge cascades in total.  I ran uses one of these cascade bays to test several more 

advanced types of centr ifuges configured in 10, 20 and single unit cascades for R& D purposes.  When Iran star ted making 19.75 

percent enr iched uranium, the PFEP held only one 164-centr ifuge cascade, called cascade 1. It has now reinstalled a second cascade, 

called cascade 6, also designated for production of LEU enr iched up to 20 percent.  As of late May, cascade 6 had been prepared for 
enr ichment but was not enr iching pending the application of more sophisticated safeguards arrangements.  

Between 18 and 29 September  2010, the Agency conducted a PIV at PFEP and ver ified that, as of 18 September 2010, 352 kg

 of low enriched UF6 had been fed into the cascade(s) since 9 February 2010, and that a total of 25.1 kg of UF6 
enr iched up to 20% U-235 had been produced. Iran declared that the enr ichment level of the UF6 product was 19.89%. The Agency is 

continuing with its assessment of the PIV.9 

I ran has estimated that, between 19 September  2010 and 19 November  2010, a total of 62.5 kg of UF6 enr iched at FEP was fed into the 
two interconnected cascades and that approximately 7.8 kg of UF6 enr iched up to 20% U-235 was produced. This would result in a 

total of approximately 33 kg of UF6 enr iched up to 20% U-235 having been produced since the process began in February 2010. 

How quickly Iran might produce 19.75 percent enr iched uranium will depend on whether  it uses only one cascade or decides to use 

more cascades at the PFEP.  Although Iran has said that it will expand the enr ichment effor t beyond a single cascade, it has not 
revealed the enr ichment level of the product of the second cascade.   

...if I ran installs more cascades at the PFEP, it can speed up its production of 19.75 percent LEU .  Nonetheless, ...one or  two cascades 

would require several years to have enough 19.75 percent LEU  to then fur ther  enr ich and have suffi cient weapon-grade uranium for a 
nuclear weapon.  I f I ran deploys five cascades it would produce this mater ial in 0.5-1.7 years. 

I ran has not stated how much 19.75 percent LEU  it plans to produce or, for that matter , how many cascades it will ultimately devote 

to the production of this mater ial. .  

.As long as Iran maintains its centr ifuge capability, it can incrementally str engthen its nuclear weapons capabiliti es under  the guise of 

ñpeacefulò declarations, and shorten the time needed to make enough weapon-grade uranium for a nuclear weapon. 
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Why the US Did Not Accept the  

Turkish -Brazilian Proposal 

 

Asharq Al-Awsat Talks to US Envoy to the IAEA Glyn Davies14/07/2010 | by Manal Lutfi 

 The proposed agreement did not take into account the major changes on the ground related to 
the Iranian nuclear program because of the Iranian actions in October 2009, at the forefront of 
which is the fact that Iran enriched uranium to the level of 20 perc ent. However, this is not the 
only reason.  

 

 Iran is ignoring its commitments to the nuclear non -proliferation agreement, and over the 
last six months:  

 

 It concealed the Qom facility;  
 

o Did not fully responded to questions by the IAEA regarding the possibi lity of there being 
a military side to the Iranian nuclear program.  

 

 Iran has also almost doubled the amount of enriched uranium it has from Natanz [nuclear 
enrichment facility].  

 

 When former IAEA chief Muhammad ElBaradei moved diagonally last autumn to lead 
negotiations in Vienna and came up with an excellent proposal that states that Iran should send 
uranium abroad in order to transform it into nuclear energy to use in its research facilities in 
Tehran to produce isotopes for medical uses. This took pla ce and Iran possessed 1,600 kg of 
low -enriched uranium. However, from that point until now Iran speeded up the level of its 
nuclear program and produced, although it is hard to accurately determine the amount, around 
a further 1,000 kg of uranium.  

 

 This is  a change in circumstances on the ground. With Iran returning to the October 2009 
agreement, the question was raised: What is the problem with the agreement now one year 
after agreeing to it? This does not take into consideration many of the changes on the  ground. 
Also there are a number of points in the Tehran declaration that did not take into account the 
details that came in the agreement supervised by ElBaradei last October; for example details 
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Images of Qom (Fordow) 

Paul Brannan, Satellite Imagery Narrows Qom Enrichment Facility Construction Start Date, ISIS Reports, November 5, 2009, http://isis-online.org/isis-

reports/detail/satellite-imagery-narrows-qom-enrichment-facility-construction-start-date/. Fordow is roughly 30 kilometers NE of Qom. 
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ISIS on Qom 

Paul Brannan, Satellite Imagery Narrows Qom Enrichment Facility Construction Start Date, ISIS Reports, November 5, 2009, http://isis-online.org/isis-

reports/detail/satellite-imagery-narrows-qom-enrichment-facility-construction-start-date/ 

 
 

 

ISIS has obtained commercial satellite imagery from DigitalGlobe that narrows the time frame during 
which I ran would have begun construction of the gas centrifuge uranium enrichment plant near Qom.  The 

satellite imagery indicates that I ran began construct ion of the enrichment facility after January 2006 but 

before June 2007.  This time frame is consistent with a Reuters report that construction began in 2006.  

 

ISIS previously assessed that the June 2004 and March 2005 satellite imagery seen on GoogleEarth depict 

the future site of the enrichment plant construction, but at the time show tunnel entrances that were likely 

not yet associated with the uranium enrichment construction project).  The Atomic Energy Organization of 

I ran could have chosen among existi ng tunnel facilities throughout the country, and settled on this one near 

Qom, to site the covert enrichment plant.  The January 2006 DigitalGlobe image of the site is very similar to 

the 2004 and 2005 imagery, which indicates that construction of the uran ium enrichment plant had still not 

yet commenced as of that date.  
 

The June 2007 image shows notable differences from the three previous images.  A large amount of 

construction materials is visible next to the two tunnel entrances and at one of the adjacen t construction 

staging areas, and possible cement storage is visible at another nearby construction staging area.  ISIS 

assesses that construction associated with the covert gas centrifuge uranium enrichment facility had begun 

by this June 2007 image and t hat the construction materials seen in the image were then used in the 

transformation from what was likely a smaller tunnel facility into a much larger industrial facility, the gas 

centrifuge hall, built inside the mountain.  

 

The January 2009 image shows a  large amount of construction and excavation activity, and the September 
27, 2009 still shows a large amount of construction activity, though the tunnel entrances and another 

excavation have been covered. A February 2000 image from GeoEye shows that the in itial tunnel entrances 

were not yet present at that date   
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DNI on Qom (Fordow) 

 

Dennis C. Blair  Director of National Intelligence , Annual Threat Assessment of the   US Intelligence Community  for the Senate Select Committee on Intelligence, February 

2, 2010 
 

 
 

 

 

    ...Iran has been constructing -- in secret until last September -- a second uranium 

enrichment plant deep under a mountain near the city of Qom.   

It is unclear to us whether Iran's motivations for building this facility go beyond its 

publicly claimed intent to preserve enrichment know-how if attacked, but the 

existence of the facility and some of its design features raise our concerns.   

 

The facility is too small to produce regular fuel reloads for civilian nuclear power 

plants, but is large enough for weapons purposes if Iran opts configure it for highly 

enriched uranium production.   

 

It is worth noting that the small size of the facility and the security afforded the site 

by its construction under a mountain fit nicely with a strategy of keeping the option 

open to build a nuclear weapon at some future date, if Tehran ever decides to do so.  
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IAEA on Qom (Fordow) as of 5/2011 

In September 2009, Iran informed the Agency that it was constructing the Fordow Fuel Enrichment Plant (FFEP), located 

near the city of Qom. In its DIQ of 10 October 2009, Iran stated that the purpose of the facility was the production of UF6 

enriched up to 5.0% U-235, and that the facility was being built to contain 16 cascades, with a total of approximately 3000 

centrifuges. In September 2010, Iran provided the Agency with a revised DIQ in which it stated that the purpose of FFEP was 

now to include R&D as well as the production of UF6 enriched up to 5.0% U-235. 

  

While the Agency continues to verify that FFEP is being constructed according to the latest DIQ provided by Iran, it is still not 

in a position to confirm the chronology of the design and construction of FFEP or its original purpose. Iran has stated that 

there is no legal basis upon which the Agency may request information on the chronology and purpose of FFEP, and that the 

Agency is not mandated to raise questions that are beyond its Safeguards Agreement. The Agency considers that the 

questions it has raised are within the terms of the Safeguards Agreement, in that the information requested is essential for 

the Agency to confirm that the declarations of Iran are correct and complete. 

  

As stated in the Director Generalôs previous report, on 21 February 2011, Iran informed the Agency that it planned to begin 

feeding nuclear material into cascades ñby this summerò.  As of 21 May 2011, no centrifuges had been introduced into the 

facility. The results of the analysis of the environmental samples taken at FFEP up to February 2010 did not indicate the 

presence of enriched uranium. 

 

IAEA, Implementation of the NPT Safeguards Agreement and relevant provisions of Security Council resolutions in the Islamic Republic of Iran, May 24, 2011.  



  

/Î *ÕÎÅ ψȟ )ÒÁÎȭÓ ÖÉÃÅ ÐÒÅÓÉÄÅÎÔ ÁÎÄ ÈÅÁÄ ÏÆ ÔÈÅ !ÔÏÍÉÃ %ÎÅÒÇÙ /ÒÇÁÎÉÚÁÔÉÏÎ ÏÆ )ÒÁÎ ɉ!%/)Ɋȟ Fereydoun  Abbasi, announced that 
Iran would install164 -machine cascades of advanced centrifuges at the previously hidden Fordow  enrichment plant and triple its 
enrichment output of 19.75 percent low enriched uranium (LEU) by the end of the year.   By moving its 19.75 percent LEU 
production to Fordow  and tripling its output of 19.75 percent LEU, Iran positions itself to stockpile a large amount of 19.75 
percent LEU more quickly in a facility better protected against military strikes.   A year after starting, Iran would have enough  
19.75 percent LEU to more quickly break out and produce enough weapon -grade uranium for a nuclear weapon, if it chose to do 
so.   
 
)ÒÁÎȭÓ ÁÎÎÏÕÎÃÅÍÅÎÔ ÉÎÄÉÃÁÔÅÓ ÔÈÁÔ ÁÓ ÆÅ× ÁÓ ÏÎÅ ÃÅÎÔÒÉÆÕÇÅ ÃÁÓÃÁÄÅ ÏÆ ÁÄÖÁÎÃÅÄ ÃÅÎÔÒÉÆÕÇÅÓ ÃÏÕÌÄ ÐÒÏÄÕÃÅ ÔÈÅ ρωȢχυ ÐÅÒÃÅÎÔ 
LEU at Fordow.  ISIS is interpreting that the threefold increase in this case refers to the greater enrichment output of the 
advanced centrifuges compared to the IR -1 centrifuges at Natanz.  
 
Based on its output at the pilot enrichment plant at Natanzȟ )ÒÁÎȭÓ ÍÏÎÔÈÌÙ ÏÕÔÐÕÔ ÏÆ ÔÈÉÓ ,%5 ×ÏÕÌÄ ÉÎÃÒÅÁÓÅ ÔÈÒÅÅÆÏÌÄ ÔÏ ÁÌÍÏÓÔ 
12 kilograms per month.   Iran has already produced about 60 kilograms of 19.75 percent LEU at its pilot plant at Natanz.  With 
increased production, Iran could accumulate about 200 kilograms of LEU one year after starting the cascade at Fordow, assuming 
the cascade at Natanz stops producing this material, as Iran has indicated will happen.   Two hundred kilograms of 19.75 percent 
LEU are enough material, if further enriched, to make sufficient weapon -grade uranium for one nuclear weapon.  
 
All of this supports a possible on -going effort by Iran to slowly acclimatize the international community to conditions that wou ld 
make a breakout to nuclear weapons more feasible.   Although Iran claims that it needs 19.75 percent LEU to operate its Tehran 
research reactor and additional ones it plans to build, it does not yet have the capability to build these new reactors and i t has 
ÐÒÏÄÕÃÅÄ ÓÅÖÅÒÁÌ ÙÅÁÒÓȭ ×ÏÒÔÈ ÏÆ ÅÎÒÉÃÈÅÄ ÕÒÁÎÉÕÍ ÆÏÒ ÔÈÅ 4ÅÈÒÁÎ ÒÅÓÅÁÒÃÈ ÒÅÁÃÔÏÒȢ  If Iran proceeds with its plan, it will 
accumulate a large stockpile of 19.75 percent LEU at Fordow, and this stock and the centrifuges producing it would be heavily 
fortified inside the Fordow  mountain facility and rendered less vulnerable to aerial strikes.   Iran could quickly move its stock of 
19.75 percent LEU elsewhere for enrichment to weapon -grade in a small, easily hidden centrifuge facility or kick out IAEA 
inspectors and quickly enrich to weapon -grade, though it may risk a ground strike.  

ISIS Report: Moving 20 Percent Enrichment to Fordow:  Slow Motion Breakout Continues? David Albright, Paul Brannan and Andrea 

Stricker.  June 8, 2011, http://isis-online.org/isis-reports/detail/moving-20-percent-enrichment-to-fordow-slow-motion-breakout-

continues/8 

 

Enrichment to 20% at Fordow 



  

September 2, 2011 IAEA Report: Iran Installs IR -1 Centrifuges at Fordow 

The IAEA reports that Iran has installed one cascade of centrifuges at the Fordow  site to be designated for 
production of 19.75 percent enriched uranium. These machines are new IR -1 centrifuges, not existing ones 
transferred from Natanz.  
 
%ÁÒÌÉÅÒ ÔÈÉÓ ÓÕÍÍÅÒȟ ÔÈÅ 6ÉÃÅ 0ÒÅÓÉÄÅÎÔ ÏÆ )ÒÁÎ ÁÎÄ ÈÅÁÄ ÏÆ )ÒÁÎȭÓ !ÔÏÍÉÃ %ÎÅÒÇÙ /ÒÇÁÎÉÚÁÔÉÏÎ ÏÆ )ÒÁÎ ɉ!%/)Ɋȟ 
Fereydoun  Abbasi-Davani , implied that Iran would soon deploy advanced centrifuges at Fordow, stating that 
these machines would be installed in 164 -machine cascades. The reason IR-1 centrifuges have been installed 
first is not discussed in the IAEA report. One possibility is that Iran wants to test them longer in the Natanz 
pilot plant before deploying any at Fordow.  
 
Iran also previously announced that it would transfer the production of 19.75 percent uranium from the Pilot 
Fuel Enrichment Plant at Natanz to the Fordow  site. The IAEA report notes that on June 25, 2011, Iran 
submitted a revised Design Information Questionnaire (DIQ) which stated that Fordow  would be used to 
enrich uranium to 19.75 percent and that it would initially use two cascades of centrifuges for this purpose.  
 
)Î Á *ÕÌÙ ςχȟ ςπρρ ÌÅÔÔÅÒ ÔÏ ÔÈÅ )!%!ȟ )ÒÁÎ ÁÎÓ×ÅÒÅÄ ÍÏÒÅ ÏÆ ÔÈÅ !ÇÅÎÃÙȭÓ ÑÕÅÓÔÉÏÎÓ ÁÂÏÕÔ ÔÈÅ ÏÒÉÇÉÎÁÌ 
circumstances and timing of construction of the Fordow  site. Iran also submitted yet another revised DIQ on 
Fordow. While Iran should indeed be submitting DIQs that accurately reflect the changing characteristics of its 
nuclear facilities, the fact that Iran has submitted so many revised DIQs in a relatively short period of time 
raises questions about the original intended purpose of the Fordow  ÆÁÃÉÌÉÔÙȢ 4ÈÅ )!%! ÎÏÔÅÓ ÔÈÁÔ ȰÁÄÄÉÔÉÏÎÁÌ 
ÉÎÆÏÒÍÁÔÉÏÎ ÆÒÏÍ )ÒÁÎ ÉÓ ÓÔÉÌÌ ÎÅÅÄÅÄ ÉÎ ÃÏÎÎÅÃÔÉÏÎ ×ÉÔÈ ÔÈÉÓ ÆÁÃÉÌÉÔÙȢȱ 

40 ISIS Report. IAEA Iran Safeguards Report, September 2, 2011. David Albright, Paul Brannan, Andrea Stricker, and Christina Walrond. 
September 2, 2011, http://www.isis-online.org/uploads/isis -reports/documents/IAEA_Iran_Report_ISIS_analysis_2Sept2011.pdf 
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IAEA on Plutonium/ Heavy Water Facilities as of 5/2011 

Contrary to the relevant resolutions of the Board of Governors and the Security Council, Iran has not 

suspended work on all heavy water related projects, including the construction of the heavy water moderated 

research reactor, the IR-40 Reactor, which is under Agency safeguards. 

  

As indicated in the Director Generalôs previous reports, in light of the request by the Security Council to report 

to it on whether Iran has established full and sustained suspension of, inter alia, all heavy water related 

projects,30 the Agency has requested that Iran make the necessary arrangements to provide the 

Agency, at the earliest possible date, with access to: the Heavy Water Production Plant (HWPP); the heavy 

water stored at the Uranium Conversion Facility (UCF) in order to take samples; and any other location in Iran 

where projects related to heavy water are being carried out. Iran has objected to the Agencyôs requests on the 

basis that they go beyond the Safeguards Agreement and because Iran has already stated that it has not 

suspended its heavy water related projects. The Security Council has decided that Iran shall provide such 

access and cooperation as the Agency requests to be able to verify the suspension of its heavy water related 

projects. To date, Iran has not provided the requested access. 

  

While Iran has made statements to the effect that it has not suspended work on all its heavy water related 

projects, without full access to the heavy water at UCF, to HWPP, and any other heavy water related projects 

there may be in Iran, the Agency is unable to verify such statements and therefore to report fully on this 

matter. 

  

On 10 May 2011, the Agency carried out a DIV at the IR-40 Reactor at Arak and observed that construction of 

the facility was ongoing and that the moderator heat exchangers had been delivered to the site. According to 

Iran, the operation of the IR-40 Reactor is planned to commence by the end of 2013. 

IAEA, Implementation of the NPT Safeguards Agreement and relevant provisions of Security Council resolutions in the Islamic Republic of Iran, May 24, 2011.  



  

September 2, 2011 IAEA Report: Heavy Water Production 

Iran told the IAEA during an August 9 visit to the Arak IR -40 Reactor that the start of the 
operation of the reactor is planned for the end of 2013. During the visit, the IAEA observed the 
ÒÅÁÃÔÏÒȭÓ ÃÏÎÓÔÒÕÃÔÉÏÎ ×ÁÓ ÏÎÇÏÉÎÇȢ -ÏÄÅÒÁÔÏÒ ÈÅÁÔ ÅØÃÈÁÎÇÅÒÓ ÈÁÄ ÂÅÅÎ ÉÎÓÔÁÌÌÅÄ ÁÎÄ ÃÏÏÌÁÎÔ 
heat exchangers had been delivered to the site.  
 

On August 17, the IAEA visited the Arak Heavy Water Production Plant (HWPP) for the first time 
since 2005. Iran told the IAEA that the plant was operational and it had produced a total of 60 
tonnes  of heavy water to date. Iran continues to refuse the IAEA access to the heavy water stored 
at the Uranium Conversion Facility (UCF) for sampling.  

42 ISIS Report. IAEA Iran Safeguards Report, September 2, 2011. David Albright, Paul Brannan, Andrea Stricker, and Christina Walrond. 
September 2, 2011, http://www.isis-online.org/uploads/isis -reports/documents/IAEA_Iran_Report_ISIS_analysis_2Sept2011.pdf 



  

IAEA Concerns in June 2011 -I  
The head of the IAEA, Yukiya  Amano, disclosed on June 3, 2011 that the IAEA had 

received "further information related to possible past or current undisclosed nuclear-

related activities that seem to point to the existence of possible military dimensions to 

Iran's nuclear programéThe activities in Iran related to the possible military 

dimension seem to have been continued until quite recently.ò 

 

Amano said he had written last month to the head of Iran's Atomic Energy 

Organization, Fereydoun Abbasi-Davani, "reiterating the agency's concerns about the 

existence of possible military dimensions.ò He had asked for Iran to "provide prompt 

access" to locations, equipment, documentation and officials to help resolve the 

agency's queries, and had sent a new letter to Abbasi-Davani on June 3 "in which I 

reiterated the agency's requests to Iran." 

 

In his May 26 letter to Amano, Abbasi-Davani reiterated Iran's position that the 

allegations were fabricated, and said U.N. sanctions resolutions against the country 

were "illegal and unacceptable.ò 

 

Amano stated that, Iran was "not providing the necessary cooperation to enable the 

agency to provide credible assurance about the absence of undeclared nuclear 

material and activities in Iran..I  urge Iran to take steps toward the full 

implementation of all relevant obligations in order to establish international 

confidence in the exclusively peaceful nature of its nuclear program.ò 
 

 IAEA, Implementation of the NPT Safeguards Agreement and relevant provisions of Security Council resolutions in the Islamic Republic of Iran, May 24, 2011.  



  

IAEA Concerns in June 2011 -II  
 

On June 8, 2011 Reuters reported that Iran had announced major new 

underground enrichment activity to start at Fordow, a mountain bunker 

near the clerical city of Qom. This facility was secret until September 2009, 

when Western intelligence revealed its existence and it and said it was 

evidence of covert nuclear work. 

 

" This year, under the supervision of the (International Atomic Energy) 

Agency, we will transfer 20 percent enrichment from the Natanz site to the 

Fordow site and we will increase the production capacity by three times," 

(Iranian state broadcaster IRIB, quoting Fereydoun Abbasi-Davani, head of 

Iran's atomic energy agency, in briefing after a cabinet meeting.) 

 

EU issued a statement at IAEA meeting stating: "We note with particular 

concern the announcement made only today by Iran that it will increase its 

capacity to enrich (uranium) to 20 percent, thereby further exacerbating its 

defiance of the United Nations Security Council.ò It also calls on IAEA chief 

Yukiya Amano to submit " at the earliest possible date a comprehensive 

analysis of the possible military dimensions of Iran's nuclear programò to 

the IAEA governing board.  
 

 IAEA, Implementation of the NPT Safeguards Agreement and relevant provisions of Security Council resolutions in the Islamic Republic of Iran, May 24, 2011.  



  The Heavy Water Reactor at Arak 
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Source: ISIS Report. David Albright, Paul Brannan. November 13, 2008. 
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Iran Announces More Reactors in 2010 

 

ISIS, Iranôs Reactor Claims:  A Pretext for More 20 Percent Enriched Uranium?, June 18, 2010, http://www.isisnucleariran.org/news/detail/irans-reactor-claims-a-pretext-for-more-20-percent-enriched-

uranium/ 

 

·  I ranôs announces in June 2010 that it wants to build four  new nuclear research reactors.  Such 

announcements can shroud other  intentions, in this case an attempt by Iran to lay the basis for 

continued or even increased enr ichment of 20 percent enr iched uranium at the Natanz centr ifuge 

plant.  

 

On June 16, Ali Akbar Salehi, the head of Iranôs Atomic Energy Organization announced that Iran 

would begin work on four  new research reactors for  the production of medical isotopes.   

 

·  The reactorsô planned locations were not announced, but Salehi stated that they would be constr ucted 

in different parts of the countr y to serve medical centers.  According to Salehi, the first r eactor  would 

replace the aging 5-megawatt Tehran Research Reactor  (TRR), which has an estimated life span of 

fi fteen more years.   

 

·  He said the new reactor  would be more power ful, operating at 20 megawatts-thermal, and that design 

work would star t immediately and the reactor  would star t in five years.  

 

·  Given that Iran has not built a reactor , and the Arak heavy water  reactor  constr uction project is 

delayed, this schedule is highly optimistic.  This plan also raises questions about I ranôs ability to meet 

minimal safety and environmental concerns about a new reactor  and its fuel.   

 

·  Given the unrealistic nature of Iranôs announcement, the question is whether  it is a pretext for  a claim 

that it must continue producing 20 percent enr ichment to fuel these new research reactors.  I ran could 

also use its latest announcement as justi fication for employing additional cascades for the production 

of 20 percent enr iched uranium at Natanz, thereby fur ther  entr enching its enr ichment capability by 

creating additional ñfacts on the groundò and exacerbating tensions with the UN Secur ity Council.   
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IAEA on Other Uranium Enrichment Facilities as of 11/2010 

The Agency is still awaiting a substantive response from Iran to Agency 

requests for further information in relation to announcements made by Iran 

concerning the construction of ten new uranium enrichment facilities, the 

sites for five of which, according to Iran, have been decided, and the 

construction of one of which will begin by the end of the current Iranian 

year (20 March 2011) or the start of the next year. 

 

 Iran has not provided further information, as requested by the Agency, in 

connection with its announcement on 7 February 2010 that it possessed 

laser enrichment technology, and its announcement on 9 April 2010 

regarding the development of third generation centrifuges. 

 

éIran has also announced that it has selected the venues for new 

enrichment facilities and that construction of one of these facilities will start 

around March 2011, but has not provided the Agency with the necessary 

design information and access in accordance with Iranôs Safeguards 

Agreement and Subsidiary Arrangements. 

IAEA, "Implementation of the NPT Safeguards Agreement and relevant provisions of Security Council resolutions 1737 (2006), 1747 (2007), 1803 (2008) and 1835 (2008) 

in the Islamic Republic of Iran" IAEA_Report_Iran_23November2010, Report by the Director General, Gov/2010/62 

 
 

 



  

The Board of Governors has called on Iran on a number of occasions to engage with the Agency on the 
ÒÅÓÏÌÕÔÉÏÎ ÏÆ ÁÌÌ ÏÕÔÓÔÁÎÄÉÎÇ ÉÓÓÕÅÓ ÃÏÎÃÅÒÎÉÎÇ )ÒÁÎȭÓ ÎÕÃÌÅÁÒ programme in order to exclude the existence of possible 
ÍÉÌÉÔÁÒÙ ÄÉÍÅÎÓÉÏÎÓ ÔÏ )ÒÁÎȭÓ ÎÕÃÌÅÁÒ ÐÒÏÇÒÁÍÍÅȢσχ )Î ÒÅÓÏÌÕÔÉÏÎ ρωςω ɉςπρπɊȟ ÔÈÅ 3ÅÃÕÒÉÔÙ #ÏÕÎÃÉÌ ÒÅÁÆÆÉÒÍÅÄ )ÒÁÎȭÓ 
obligations to take the steps required by the Board of Governors in its resolutions GOV/2006/14 and GOV/2009/82, 
including by providing access without delay to all sites, equipment, persons and documents requested by the Agency. 
  
0ÒÅÖÉÏÕÓ ÒÅÐÏÒÔÓ ÂÙ ÔÈÅ $ÉÒÅÃÔÏÒ 'ÅÎÅÒÁÌ ÈÁÖÅ ÌÉÓÔÅÄ ÔÈÅ ÏÕÔÓÔÁÎÄÉÎÇ ÉÓÓÕÅÓ ÒÅÌÁÔÅÄ ÔÏ ÐÏÓÓÉÂÌÅ ÍÉÌÉÔÁÒÙ ÄÉÍÅÎÓÉÏÎÓ ÔÏ )ÒÁÎȭÓ 
nuclear programme and the actions required of Iran necessary to resolve these. On 
6 May 2011, in light of Iran not having engaged with the Agency on the substance of these issues since 
August 2008, the Director General sent a letter to H.E. Mr Fereydoun Abbasi, Vice President of Iran and 
(ÅÁÄ ÏÆ ÔÈÅ !ÔÏÍÉÃ %ÎÅÒÇÙ /ÒÇÁÎÉÚÁÔÉÏÎ ÏÆ )ÒÁÎ ɉ!%/)Ɋȟ ÒÅÉÔÅÒÁÔÉÎÇ ÔÈÅ !ÇÅÎÃÙȭÓ ÃÏÎÃÅÒÎÓ ÁÂÏÕÔ ÔÈÅ ÅØÉÓÔÅÎÃÅ ÏÆ ÐÏÓÓÉÂÌÅ 
ÍÉÌÉÔÁÒÙ ÄÉÍÅÎÓÉÏÎÓ ÔÏ )ÒÁÎȭÓ ÎÕÃÌÅÁÒ programme and expressing the importance of Iran clarifying these issues. In the same 
letter, the Director General also requested that Iran provide prompt access to relevant locations, equipment, documentation 
ÁÎÄ ÐÅÒÓÏÎÓȟ ÁÎÄ ÎÏÔÅÄ ÔÈÁÔȟ ×ÉÔÈ )ÒÁÎȭÓ ÓÕÂÓÔÁÎÔÉÖÅ ÁÎÄ ÐÒÏÁÃÔÉÖÅ ÅÎÇÁÇÅÍÅÎÔȟ ÔÈÅ !ÇÅÎÃÙ ×ÏÕÌÄ ÂÅ ÁÂÌÅ ÔÏ ÍÁËÅ ÐÒÏÇÒÅÓÓ 
ÉÎ ÉÔÓ ÖÅÒÉÆÉÃÁÔÉÏÎ ÏÆ ÔÈÅ ÃÏÒÒÅÃÔÎÅÓÓ ÁÎÄ ÃÏÍÐÌÅÔÅÎÅÓÓ ÏÆ )ÒÁÎȭÓ ÄÅÃÌÁÒÁÔÉÏÎÓȢ 
  
"ÁÓÅÄ ÏÎ ÔÈÅ !ÇÅÎÃÙȭÓ ÃÏÎÔÉÎÕÅÄ ÓÔÕÄÙ ÏÆ ÉÎÆÏÒÍÁÔÉÏÎ ×ÈÉÃÈ ÔÈÅ !ÇÅÎÃÙ ÈÁÓ ÁÃÑÕÉÒÅÄ ÆÒÏÍ ÍÁÎÙ 
Member States and through its own efforts, the Agency remains concerned about the possible existence in 
Iran of past or current undisclosed nuclear related activities involving military related organizations, including activities 
related to the development of a nuclear payload for a missile. Since the last report of the Director General on 25 February 
2011, the Agency has received further information related to such possible undisclosed nuclear related activities, which is 
currently being assessed by the Agency. As previously reported by the Director General, there are indications that certain of 
these activities may have continued beyond 2004. 

IAEA on Possible Military Dimensions as of 5/2011 -I  

IAEA, Implementation of the NPT Safeguards Agreement and relevant provisions of Security Council resolutions in the Islamic Republic of Iran, May 24, 2011.  



  

The following points refer to examples of activities for which clarifications remain necessary in seven particular 
areas of concern: 
  
Ɇ .ÅÕÔÒÏÎ ÇÅÎÅÒÁÔÏÒ ÁÎÄ ÁÓÓÏÃÉÁÔÅÄ ÄÉÁÇÎÏÓÔÉÃÓȡ ÅØÐÅÒÉÍÅÎÔÓ ÉÎÖÏÌÖÉÎÇ ÔÈÅ ÅØÐÌÏÓÉÖÅ ÃÏÍÐÒÅÓÓÉÏÎ ÏÆ 
uranium deuteride  to produce a short burst of neutrons.  
  
Ɇ 5ÒÁÎÉÕÍ ÃÏÎÖÅÒÓÉÏÎ ÁÎÄ ÍÅÔÁÌÌÕÒÇÙȡ ÐÒÏÄÕÃÉÎÇ ÕÒÁÎÉÕÍ ÍÅÔÁÌ ÆÒÏÍ ÆÌÕÏÒÉÄÅ ÃÏÍÐÏÕÎÄÓ ÁÎÄ ÉÔÓ 
manufacture into components relevant to a nuclear device.  
  
Ɇ (ÉÇÈ ÅØÐÌÏÓÉÖÅÓ ÍÁÎÕÆÁÃÔÕÒÅ ÁÎÄ ÔÅÓÔÉÎÇȡ ÄÅÖÅÌÏÐÉÎÇȟ ÍÁÎÕÆÁÃÔÕÒÉÎÇ ÁÎÄ ÔÅÓÔÉÎÇ ÏÆ ÅØÐÌÏÓÉÖÅ ÃÏÍÐÏÎÅÎÔÓ 
suitable for the initiation of high explosives in a converging spherical geometry.  
  
Ɇ %ØÐÌÏÄÉÎÇ bridgewire  (EBW) detonator studies, particularly involving applications necessitating high 
simultaneity: possible nuclear significance of the use of EBW detonators.  
  
Ɇ -ÕÌÔÉÐÏÉÎÔ ÅØÐÌÏÓÉÖÅ ÉÎÉÔÉÁÔÉÏÎ ÁÎÄ ÈÅÍÉÓÐÈÅÒÉÃÁÌ ÄÅÔÏÎÁÔÉÏÎ ÓÔÕÄÉÅÓ ÉÎÖÏÌÖÉÎÇ ÈÉÇÈÌÙ ÉÎÓÔÒÕÍÅÎÔÅÄ 
experiments: integrating EBW detonators in the development of a system to initiate hemispherical high 
explosive charges and conducting full scale experiments, work which may have benefitted from the 
assistance of foreign expertise.  
  
Ɇ (ÉÇÈ ÖÏÌÔÁÇÅ ÆÉÒÉÎÇ ÅÑÕÉÐÍÅÎÔ ÁÎÄ ÉÎÓÔÒÕÍÅÎÔÁÔÉÏÎ ÆÏÒ ÅØÐÌÏÓÉÖÅÓ ÔÅÓÔÉÎÇ ÏÖÅÒ ÌÏÎÇ ÄÉÓÔÁÎÃÅÓ ÁÎÄ ÐÏÓÓÉÂÌÙ 
underground: conducting tests to confirm that high voltage firing equipment is suitable for the reliable 
firing of EBW detonators over long distances.  
  
Ɇ -ÉÓÓÉÌÅ ÒÅ-entry vehicle redesign activities for a new payload assessed as being nuclear in nature: 
conducting design work and modelling  studies involving the removal of the conventional high explosive 
payload from the warhead of the Shahab -3 missile and replacing it with a spherical nuclear payload.  
 

IAEA on Possible Military Dimensions as of 

5/2011 -II  

IAEA, Implementation of the NPT Safeguards Agreement and relevant provisions of Security Council resolutions in the Islamic Republic of Iran, May 24, 2011.  
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NTI Estimate of Iranian Nuclear Sites 

 

Nuclkear Threat Initiative (NTI), http://www.nti.org/e_research/profiles/Iran/maps.html. 
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NTI Estimate of Iranian Enrichment Sites 

 

Nuclkear Threat Initiative (NTI), http://www.nti.org/e_research/profiles/Iran/maps.html. 

New Underground 

facility 
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NTI Estimate of Iranian Nuclear Reactors 

 

Nuclkear Threat Initiative (NTI), http://www.nti.org/e_research/profiles/Iran/maps.html. 
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NTI Estimate of Iranian Missile Sites 

 

Nuclkear Threat Initiative (NTI), http://www.nti.org/e_research/profiles/Iran/maps.html. 



  Nuclear Research Complex at Esfahan 

55 

ISIS Report. David Albright, Paul Brannan, and Jacqueline Shire. August 7, 2008 



  Nuclear Complex in Tehran 

56 ISIS, http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8#images, March 20, 2010  
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Iran: Getting Enough Material?  

David Albright, Paul Brannan, and Andrea Stricker , NuclearIran News, ñHas Iran initiated a slow motion breakout to a nuclear weapon?òJuly 12, 2010, 

http://www.isisnucleariran.org/news/detail/has-iran-initiated-a-slow-motion-breakout-to-a-nuclear-weapon/  

 
 

 

 

Ali Akbar Salehi, head of the Atomic Energy Organization of Iran, has reportedly stated that Iran has a new centrifuge with 

an enrichment output of 10 separative work units (swu) per machine per year.1  He said that the P1 centrifuge has an output 

of 1.8 swu per year per machine.  

Ali Akbar Salehi, head of the Atomic Energy Organization of Iran announced July 12, 2010 that Iran intends on producing 

120 kilograms of 19.75 percent uranium by September 2011, purportedly for use in the Tehran Research Reactor (TRR).  

Salehi also announced that Iran is working on producing fuel plates. .  

If Iran stockpiles this amount of 19.75 percent enriched uranium, it could have nearly the amount needed to produce 

subsequently enough weapon-grade uranium for a bomb.  Once it has enough 19.75 percent LEU, it is 90 percent of the way to 

weapon-grade uranium, meaning Iran could go from 19.75 percent to 90 percent in as little as one-tenth the time needed to go 

from natural u ranium to weapon-grade uraniumé.Iran could continue producing more 19.75 percent LEU once it reaches 

that initial September 2011 target of 120 kilograms.  Iran could also cite this goal as the basis for enriching up to 19.75 percent 

in an increasing number of cascades and eventually surpass its target quantity.  

Based on its own statements, Iran appears to be implementing a way to more efficiently use the tails and reduce the amount of 

3.5 percent LEU feed it requires.  Instead of storing the 2 percent enriched tails, it has stated it will further enrich them in a 

second cascade, in a recycling process.  The final tails would be 0.7 percent and reusable in the cascades that make 3.5 percent 

LEUBy doing so, Iran could significantly reduce the amount of 3.5 percent LEU feed needed to make 19.75 percent material.   

Such recycling would be particularly useful to a state attempting breakout with limited amounts of enriched uranium.  For 

example, without recycling, Iran might need about 2,000 kilograms of 3.5 percent LEU to produce 25 kilograms of weapon-

grade uranium, where weapon-grade is achieved in three steps.  But by simultaneously enriching the tails in other cascades 

(and reducing the tails in those parallel cascades), Iran could reduce by half the amount of 3.5 percent LEU it would need to 

produce 25 kilograms of weapon-grade uranium.  Although this recycling would require Iran to dedicate more centrifuge 

cascades to a breakout, it would allow for a smaller initial stock of 3.5 percent enriched LEU.  
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ISIS on the ñNeutron Initiatorò 

ISIS Reports, Questions and Answers regarding Iranian document: ñOutlook for special neutron-related activities over the next 4 years,ò January 5, 2010, http://isis-

online.org/isis-reports/detail/questions-and-answers-regarding-iranian-document/ 

 
 

 

 

    ISISôs assessment...is that the document describes a plan to develop a very specialized neutron initiator likely for use in a nuclear explosion.  There has been 

considerable analysis of this document.  ISIS encourages discussion and scrutiny of this document, including over the issue of i ts authenticity, and wants to add 

some additional information to its earlier assessment of this document. 

 

ISIS understood at the time it received the English translation of the Farsi document that the Timesô source removed headings from the original Farsi-language 

document and retyped the text in order to protect intelligence-sensitive information.  The source made it clear that it had taken these steps to protect its sources and 

methods and made no attempt to conceal such steps from the Times.  The Timesô subsequent publication of both the Farsi document and its translation was not 

opposed by the source.  ISIS understood that the source provided the document to relevant governments and the International Atomic Energy Agency (IAEA) in a 

different form.  Nevertheless, the lack of an original document obviously complicates public assessments of the authenticity of the document.  It also calls for the 

IAEA and governments to share their analysis of this document and how it fits into the other information they possess about Iranôs nuclear efforts. 

 

If the document is forged or otherwise tampered with, the source risks a severe blow to its credibility in both the short and medium term. Likewise, if the 

documents had been forged and subsequently obtained by the Timesô source, the sourceôs credibility would still be considerably damaged.  In discussions with 

officials from several governments prior to the publication of the Times article, ISIS found that these officials unanimously believed that the source was unlikely to 

take such a risk.  But because of the seriousness of the implications of the document, thorough vetting of the document should continue. 

What does this document describe? 

 

If the document is genuine, it concerns the design of an experiment to develop a neutron initiator set off by high explosives. The document describes an experiment 

to calibrate neutron detectors to measure pulsed neutrons from an experiment.  The document is not, as some have suggested, about developing ordinary pulsed 

neutron sources called ñneutron generatorsò (NG) or ñdense plasma focusò (PF) devices.  The document acknowledges that Iran already has these devices and that 

they will be used for calibration in an experiment to detect pulsed neutrons from a ñhotò source.  The paper states that there are existing sources, namely NG and PF 

that will be used to calibrate the experiment and that there will then be a new experiment using a ñhot sourceò, which is a hydrodynamic device.  The hot source is 

assessed to be an implosion device that generates neutrons via D-D reactions (see figure 1). 

 

The next few lines in the excerpt from the documen ...tell us the purpose is to do a calibration experiment for the ñhot sourceò using conventional NG and PF 

devices.  The purpose of the project outlined in the document is making pulsed neutrons and preparing an experiment to prove that the hot source will work as 

planned, using a hydrodynamic device at a location that requires mobile labs. 

 

That the experiment is hydrodynamic in nature, a reference to shock compression which has nothing to do with NG and PF devices and the need for mobile 

laboratories, implies that the hot experiments involve tens of kilograms of high explosives. 

 

This paper is not about developing pulsed laboratory sources such as neutron generators and dense plasma focus devices.  It describes using those devices to 

calibrate a hot experiment to see if a nuclear weapon will work using a technology developed by the United States and China to produce neutrons for initiation of a 

fission nuclear explosive. 
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How Much is Enough? 

Amount of Fissile Material Need to Build a Basic Fission (Non-Boosted) Weapon 

 

Highly Enriched Uranium    

HEU (90% U-235) 

  Simple gun-type weapon   90-110 lbs/40-50 kg 

  Simple implosion weapon   33lbs/15 kg 

  Sophisticated implosion weapon  20-26lbs/9-12kg 

Weapons Grade Plutonium  

  Simple implosion weapon   14lbs/6 kg 

  Sophisticated implosion weapon  4.5-9lbs/2-4 kg 

Extract from the unclassified estimates in Union of Concerned Scientists, ñPreventing Nuclear Terrorism Fact Sheet,ò April 2004, and 

work by Abdullah Toucan 

  



  

The Potential Nuclear/ 

Missile Arms Race 

 
 



  

Iranôs Hypothetical Forces in 2020 

Å Less than 50 nuclear weapons, most fission, possibly some 
boosted. 30 Nuclear warheads, 20 bombs. 

Most 20-30 Kt, some 100 KT 

Å 100 Shahab  3 and 3 ER on  mobile TELs. 60 TELs. 

Å Su-24, F-14 convert, and Su-37 strike aircraft. 

Å Reverse engineered  KH-55 cruise missiles. 

Å Mustard and persistent nerve gas, stable bombs, bombs 
and warheads with cluster munitions. 

Å Limited  satellite targeting and damage assessment 
capability. 

Å Limited ballistic missile point defense capability with SA-
300/SA-400 

Å Meaningful civil defense? No. 

 
 



  Guesstimates of Israelôs Nuclear  Forces 

Å Israel almost certainly has a significant, if undeclared, 
inventory of nuclear weapons.  

Å Reports were manufactured at the Negev Nuclear Research 
Center, outside the town of Dimona.  

Å Based on estimates of the plutonium production capacity of 
the Dimona reactor, Israel has approximately 100-200 
advanced nuclear explosive devices but such estimates are 
based on nominal production figures and very uncertain 
estimates of the material required for a given number of 
nuclear weapons. They do not address yield, design, or the 
mix of fission, boosted, and thermonuclear weapons,  

Å Global Security estimates that the total could be as high as 
375 to 500 
weapons.  No reliable unclassified data on Israel mix of nucl
ear weapons, but Israel did obtain substantial amounts of 
nuclear weapons design and test data from France before 
1968, and probably has a stock of both tactical and 
thermonuclear weapons.  
 



  Guesstimates of Israelôs Missile  Forces 

Virtually any Israeli fighter could be equipped with nuclear bombs or stand off weapons, but its F-15s and F-

16s seem the most likely delivery platforms.  

No reliable  unclassified  reports  on  Israelôs  ballistic  missile  holdings,  but  unclassified sources speculate 

Israel has the following capabilities:  

Jericho I: Range of 500 km (310 mi) and a nominal CEP of 1,000 m (3,300 ft), with a payload oft  400 kilograms 

(880 lb). It seems to be close or  ,identical to the Dassault MD-620, which was test fired in 1965. IAI produced such 

missiles at its Beit Zachariah facility. It also reports that that around 100 missiles of this type were produced, 

although there were some problems with its guidance systems. It also reports that The Jericho I is now considered 

obsolete and was taken out of service during the 1990s.  

Jericho II : Solid fuel, two-stage medium-range ballistic missile system tested in launches into the Mediterranean 

from 1987 to 1992. Reports that the longest was around 1,300 km, and fired from the facility at Palmachim, south of 

Tel Aviv. Janeôs reports that a test launch of 1,400 km is believed to have taken place from South Africaôs Overberg 

Test Range in June 1989, but other sources indicate that this was part of a series of launches of a system using a 

larger booster. reports that it has a 1,000 kg payload, capable of carrying a considerable amount of high explosives or 

a 1 MT yield nuclear warhead. It uses a two-stage solid propellant engine with a  separating warhead. It also reports 

that the missile can be launched from a silo, a railroad flat truck, or a mobile vehicle. This gives it the ability to be 

hidden, moved quickly, or kept in a hardened silo, ensuring survival against any attack.  

  

 Jericho III : Estimates differ sharply. It may have entered service in the late 1990s, but some put it in the late 2006-

2008 period. It is reported to be a three-stage solid propellant and a payload of 1,000 to 1,300 kg. Wikepedia reports 

it may have a single 750 kg nuclear warhead or two or three low yield MIRV warheads; an estimated launch weight 

of 30,000 kg and a length of 15.5 m with a width of 1.56 m. Some reports indicate that Jericho III has a radar guided, 

terminal homing warhead in addition to inertial guidance, and silo-based with road and rail mobility. No reliable 

estimate of its range exists. It may have maximum range of about 7,800 km with a smnaller 500 kg payload.  This 

could hit any target in the Middle East and targets as far away as Pakistan and Russia, 
 



  

Israelôs Hypothetical Forces in 2020 

Å 200-400 boosted and fusion weapons. 

Most 20-100 Kt variable yield, some 1 Megaton. 

Å 100 Jericho 1 and 2. 

Å 30-100 Jericho 3/ER. 

Å JSF, F15I, F-16I with nuclear-armed cruise missiles, 
advanced conventional precision strike capability. 

Å 3 Dolphin submarines with nuclear armed SLCMs. 

Å High resolution  satellite targeting and damage assessment 
capability. 

Å Moderate ballistic missile point and  area defense capability 
with Arrow IV/V and Patriot PAC -3 TMD. 

Å CW? Assume Yes.  BW? Assume No. 

Å Meaningful civil defense? CW only. 
 

 



  

Preventive/Preemptive  

Strike on Iran 
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Strike on Iran? 

ÅTimelines: Acquisition? Deployment? Modernization?  

ÅTargeting intelligence? 

ÅDispersal, hardening, concealment? 

ÅHardening vs. Attack Lethality 

ÅSEAD: Penetration? Suppression? Kill? 

ÅRange-payload, refuel, recovery 

ÅRestrike? Penetration corridor enforcement? 

ÅLOW? LUA? Covert?  



  Key Force Posture  Decisions 

Å US and/or Israel 

Å Prevent, preempt, contain, deter, retaliate, mutual assured  destruction.  

Å Iran and Israel:  

Å In reserve (secure storage), launch on warning (LOW), launch under attack 
(LOA), ride out and  retaliate 

Å Continuous alert, dispersal 

Å Point, wide area defense goals 

Å Israel: 

Å Basing mode: sea basing, sheltered missiles. 

Å Limited strike, existential  national, multinational survivable. 

Å US: 

Å Level of defensive aid. 

Å Ambiguous response 

Å Clear deployment of nuclear response capability. 

Å Extended deterrence. Assured retaliation. 

Å Gulf:  

Å Passive (wait out), defensive, or go nuclear. 

Å Ballistic, cruise missile, air  defense.  

Å Seek extended deterrence from US 



  
Key Force Posture  Decisions - II  

Å Syria: 

ÅLink or decouple  from Iran.  

ÅPassive (tacit threat) or active (clear, combat ready deployment).  

Å Non-State Actor: 

ÅTacit or  covert capability.  

ÅProven capability. 

ÅDeployment mode: Hidden, dispersed, pre-emplaced 
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Israeli Low Yield Nuclear Strike on Iran? 

Source: Dr. Abdullah Toukan 
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Israeli Conventional Air Strike on Iran?  

Source: Dr. Abdullah Toukan 

11

(250 nmi) from
North of
Israel

(440 nmi)

(420 nmi)
To Esfahan

(Strike Force: 25 F-15I plus 55 F-16C/I)
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Possible Israeli Strike Route 

Source: Dr. Abdullah Toukan 
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Syrian SAM Coverage 

Source: Dr. Abdullah Toukan 
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Syrian Air Coverage 

Source: Dr. Abdullah Toukan 
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US Strike Options 

Source: Dr. Abdullah Toucan 

Å B2 Bombers stationed in Diego Garcia 

Å  Payload: 2 B-57 A/B Massive Ordnance Penetrator 

(MOP) 

Å  Range from Diego Garcia to Target area in Iran about 

5,000 km 

Diego 

Garcia 

Qum 

Natanz 

Esfahan 

Arak 

Bushehr 

Air Superiority Aircraft Escorting the B2 

Bombers could be F-18ôs off the US 5th 

Fleet, or could be F-15E/F-16C launched 

from Forward Area Bases. 

 

These aircraft can also perform all 

Offensive Counterair Operations: 

 

Å Fighter Sweep 

Å SEAD (Suppression of Enemy Air 

Defense) 

Å Interdiction 

Å Escort 

U.S. Strike against Iranian Nuclear Facilities  

Main Target Set  
Tehran 

Saudi Arabia 

Iran 

India 

Yemen 

UAE 

Qatar 

Bahrain 

Kuwait 

Iraq 

Egypt 
Arabian 

Gulf 

Libya 

Arabian Sea 

Ethiopia 

B2 

Bomber

s 

B2 

Bomber

s 
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Israel: Nuclear Facilities Israel: Nuclear Facilities 

Yodefat: 
Possible assembly and 
dismantling 

Yodefat: 
Possible assembly and 
dismantling 

Haifa: 
Rafael-Israel Armament 
Development Authority. 
Reported Nuclear 
Design and Assembly. 

Haifa: 
Rafael-Israel Armament 
Development Authority. 
Reported Nuclear 
Design and Assembly. 

Soreq: 
Nahal Soreq Nuclear 
Research Center 
(MAMAG) 5 MW 
safeguarded pool type 
reactor; possible 
weapon design and 
Research Facility. 

Soreq: 
Nahal Soreq Nuclear 
Research Center 
(MAMAG) 5 MW 
safeguarded pool type 
reactor; possible 
weapon design and 
Research Facility. 

Tirosh:  
Possible Storage Facility 

Tirosh:  
Possible Storage Facility 

Eilabun: 
Possible Storage Facility 
Eilabun: 
Possible Storage Facility 

Dimona 
Negar Nuclear Research 
Center (KAMAG): 
Houses a Reactor, 
Enrichment and 
Reprocessing Facilities. 

Dimona 
Negar Nuclear Research 
Center (KAMAG): 
Houses a Reactor, 
Enrichment and 
Reprocessing Facilities. 

Mishor Rotern: 
Negar Phosphates 
Chemical Company. 
Uranium Mining from 
Phosphate Deposits. 

Mishor Rotern: 
Negar Phosphates 
Chemical Company. 
Uranium Mining from 
Phosphate Deposits. 

(Source: Anthony Cordesman. Israeli Weapons  

of Mass Destructionò CSIS June 2, 2008) 
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Post-Strike on Iran/ Parallel Iranian Options  

ÅIR-2, IR-3, IR-3 ñcooled,ò IR-4 

ÅFolded centrifuge 

ÅConcealed heavy water reactor 

ÅLWR cannibalization  

ÅLWR download 

ÅDirty weapons 

ÅBasic biological 

ÅGenetic engineered weapons 
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Possible Iranian Responses 

Source: Dr. Abdullah Toukan 

ÅWithdraw from the NPT and Increase itôs long term resolve to develop a nuclear deterrent program.  

Å Immediate retaliation using its ballistic missiles on Israel. Multiple launches of ShahabȤ3 including the possibility of 

CBR 

Åwarheads against Tel Aviv, Israeli military and civilian centers, and Israeli suspected nuclear weapons sites.  

ÅUse proxy groups such as Hezbollah or Hamas to attack Israel proper with suicide bombings, covert CBR attacks, 

and 

Å rocket attacks from southern Lebanon.  

ÅLaunch asymmetric attacks against American interests and allies in the Arabian Gulf.  

ÅTarget U.S. and Western shipping in the Gulf, and possibly attempt to interrupt the flow of oil through the Strait of 

Hormuz. 
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Dealing with Nuclear Uncertainty 

Å Decide proper mix of four basic military options:  

Prevention/preemption,  

Active and passive defense,  

Acquiring own nuclear weapons, and/or  

US extended deterrence. 

Å Can wait for diplomacy for time being, but need to start considering future options. 

 Ballistic and cruise missile defenses maybe cost-effective simply to deal with 

conventional threat. 

 A number of systems offer both improved air and missile defense. 

 Need quiet talks with US on containment options; extended deterrence. 

 Open support for IAEA and diplomatic options key passive approach. 

 



  

 

Mutual Assured Destruction?  

The Deterrent Impact of an Israeli-

Iranian Nuclear Exchange 

 
 



  

Iranôs Hypothetical Forces 

Å Less than 50 nuclear weapons, most fission, possibly some 
boosted. 30 Nuclear warheads, 20 bombs. 

Most 20-30 Kt, some 100 KT 

Å 100 Shahab  3 and 3 ER on  mobile TELs. 60 TELs. 

Å Su-24, F-14 convert, and Su-37 strike aircraft. 

Å Reverse engineered  KH-55 cruise missiles. 

Å Mustard and persistent nerve gas, stable bombs, bombs 
and warheads with cluster munitions. 

Å Limited  satellite targeting and damage assessment 
capability. 

Å Limited ballistic missile point defense capability with SA-
300/SA-400 

Å Meaningful civil defense? No. 

 
 



  

Israelôs Hypothetical Forces 

Å 200+ boosted and fusion weapons. 

Most 20-100 Kt variable yield, some 1 Megaton. 

Å 100 Jericho 1 and 2. 

Å 30 Jericho ER. 

Å JSF, F15I, F-16I with nuclear-armed cruise missiles, 
advanced conventional precision strike capability. 

Å 3 Dolphin submarines with nuclear armed SLCMs. 

Å High resolution  satellite targeting and damage assessment 
capability. 

Å Moderate ballistic missile point and  area defense capability 
with Arrow IV/V and Patriot PAC -3 TMD. 

Å CW? Assume Yes.  BW? Assume No. 

Å Meaningful civil defense? CW only. 
 

 



  

Israel:  

Blast 

coverage 

of 20KT 

Iranian 

Nuclear 

Weapon 



  Fall  Out  

Å The closer to ground a bomb is detonated, the more dust and debris is thrown into the air, and 

the more local fallout.  

Å Impact with the ground severely limits the blast and radiation from a bomb. Ground bursts 

are not usually considered tactically advantageous, with the exception of hardened 

underground targets such as missile silos or command centers. 

Å Population kills can be different. For a 1 MT explosion, lethal ellipses can reach 40-80 miles 

against unsheltered populations  after 18 hours 

Å For a 1 MT explosion, lethal ellipses will reach 40-80 miles against unsheltered populations  

after 18 hours. Area of extreme lethality (3000 rads) can easily reach 20+ miles. 

Å A dose of 5.3 Gy (Grays) to 8.3 Gy is considered lethal but not immediately incapacitating. 

Personnel will have their performance degraded within 2 to 3 hours, and will remain in this 

disabled state at least 2 days. However, at that point they will experience a recovery period and 

be effective at performing non-demanding tasks for about 6 days, after which they will relapse 

for about 4 weeks. At this time they will begin exhibiting symptoms of radiation poisoning of 

sufficient severity to render them totally ineffective. Death follows at approximately 6 weeks 

after exposure.  

Å Delayed effects may appear months to years following exposure. Most effects involve tissues or 

organs. Include life shortening, carcinogenesis, cataract formation, chronic radiodermatitis , 

decreased fertility, and genetic mutations. 



  

Israel: 

Nominal  Worst 

Case 20KT Fall 

Out Coverage 



  

Iran:  

High Value 

Population 

Centers 

 


