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Assessment February 2010

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.

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

First, published information from the International Atomic Energy Agency indicates that the number of centrifuges installed a tlranG
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 9 in secret until last September & a second uranium enrichment plant deep under a mountain near t he
city of Qom. It is unclear to us whether Iran & 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 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.

Iran & 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 istic missile

forces 8 many of which are inherently capable of carrying a nuclear payload.

We continue to judge Iran & nuclear decisionmaking is guided by a cost -benefit approach, which offers the international community
opportunities to influence Tehran. Iranian leaders undoubtedly consider Iran & security, prestige and influence, as well as the international
political and security environment, when making decisions about its nuclear program.

Iran & 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 &
and if necessary retaliate against & forces 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.

Dennis C. Blair Director of National Intelligencé&nnual Threat Assessment of the US Intelligence Community for the Senate Select Committee on
Intelligence February 2, 2010
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Assessment March 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 ldatanz 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 lovenriched uranium hexafluoride

(LEUF6) gas product atNatanz, 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 gasentrifuge uranium enrichment plant near
the city of Qom that is designed to house approximately 3,000 centrifuges.

Iran in 2009 continued construction of the IR40 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.

ODDNI, Report to Congress on Acquisition of Technology Relating to Weapons of Mass Destruction
and Advanced Conventional Munitigidarch 2010
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Iran & Nuclearand Missile Programs: DNIAssessmen
i 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
OADPT OOAA AU OEA )1 OAOT AGETTAT 11 O1TTEA %l AOCU ! CATAU j)! %! qhg@mA 10O
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.

) OAT 60 OAAET EAAIT AAOAT AAI AT Oh DPAOOEAOI AOI U ET OOAT EOI Al OBnAieal, dhd Oh
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.

7A AT 1T OET OA O E GABidnmpkdd is guldedibyeicbsBblr@fit approach, which offers the international community

I DPT OOOT EOEAOG O ET &£ OAT AA 4AEOAT 8 ) OAT EAT 1 AAAAROO O Al O AdtekinhtidnalA 1
political and security environment, when making decisions about its nuclear program.

) OAT 80 COI xET C ET OAT OI OU 1 & AAI 1 EOOEA | EOOE] A6niphrlide mEsded (ASAVR)PBVGIE O E |
capabilities to enhance its power projection. Tehran views its conventionally armed missiles as an integral part of its strat egyto deter zand
if necessary, retaliate against z 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 Intelligengtggtement for the Record on the Worldwide Threat Assessment of the 6
U.S. Intelligence Community for the Senate Select Committee on Intelli§ehceary 16, 2011
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What Does Iran Mean byi100% Enrichmento

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....

Patrick Clawson, Ahmadinezhad's Bomb Rhetoric: Opportunities for U.S. Policy, Washington Institute for Near East
Policy, PolicyWatch #1683 , August 4, 2010
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Assessment March 2010

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 dualuse 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.

ODDNI, Report to Congress on Acquisition of Technology Relating to Weapons of Mass Destruction
and Advanced Conventional Munitigidarch 2010
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Nuclear Uncertainty

AMust plan to deal with possible Iranian force with unknown weapons
characteristics, delivery systems, basing, and timelines.

Arechnology base now exists, enrichment to fissile levels is only limiting
factor.

AAlready a key factor in Iranian capability to conduct fiwars of
intimidation. o

AClear Iran proceeding with extensive ballistic missile program regardless
of whether it pursues the nuclear option.

ACannot predict timeframe for nuclear threat. Worst case is 2009, but
could well be 2015.

ABreak out, bomb in basement, tested, deployed, serious numbers,
mobile, sheltered, LUA/LOW? Fission, boosted, thermonuclear?

AChemical and biological options as well.
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)y OAT 60 O1 OA1 , %5SNatan fudl énAcinteht plant\BEP)O Hd\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%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 thgency 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, orfaalf will comprise IR-4 centrifuges
and the other IRm centrifuges, will be fed with natural UF6

No progress on IAEA requests for Fordow design information: 41 AAOAR ) OAT EAO O11 0 DPOI OEAAA O0OPDPI OOET C
construction of the Fordow Fuel Enrichment Plant (FFEP), as well as its original purpose, particularly in light of extensive information from a numbédrsources

Al 1 ACET ¢ OEAO AAOECT xI OE 11 OEA EAAEI EOU EAA OOAOOA AAsd Febrgary i 301, nb Eehtrifig€sA 1
had been introduced into the facility. On February 21, 2011, Iran stated that it planned to begin feeding nuclear materiatotrOE A AAOAAAAO OAU O

Diminishing cooperation on centrifuge production, uranium enrichment R&D, and the locations thereof: O3ET AA AAOI U ¢mmyh ) OAT
quests for access to addition locations, inter alia, to the manufacturing of centrifuges, and to R&D on uranium enrichmesta® A OO1 Oh OEA | CAT Al
)y OAT 80 Al OEAEI AT O AAOBOEOEAO Ail OETI OAO O AEI ET EOE

Other enrichment activities: O4 EA | CAT AU EO OOEI 1 AxAEOEI C A OOAOOAT OEOGA OAODBPI 1T OA EOIIT )

announcements made by Iran concerning the construction of ten new uranium enrichment facilities, the sites for five of whialgording 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 y@a\dditionally, Iran has provided further
information regarding its possession of laser enrichment technology or its development of third generation centrifuges

Heavy water production: 41 AAOAh OEA ' CAT AU EAO 116 AAAT CEOAT AAAAOO OiF OEA (#hK&OU 7
1TAAGEITT ET ) OAl xEAOA DPOT EAAOO OAI AGAA O1 EAAOU x AOAQ008) dhat stipulated I@n da soO@ELAS:
I AEAAGAA O1 OEA ' CAT AU6O OANOAOGOO 11 OEA AAOGEO OEAO OE Adihagtihas Adk siispended ishdavy3
water related projects.

No progress on weaponization issues:. I DBOT COAOO | AAA 11 OAOI 1 OET ¢ xEAO OEA )! %! OAOIiIEGn OPIT O

continues to refuse IAEA requests to discuss such issues and insists that the documentation on which such allegations aedfe© A £l OCAOEAO8 4 E
AT AOAT OEAOA AAOAEI AA OEA 1 OOOOAT AET ¢ E 00O Agogannie And fhé act®ris refuired Offranindces$ady toE O A
resolve these. Since August 2008, Iran has declined to discuss these outstanding issues with the Agency, or to provide ahyefunformation, or access to locations
IO PAOOGITO 1TAARAOOGAOU O AAAOAOGO OEA ' CAT AUB8O AT 1 AAOT O8 dceih WaA & QeEdr dudentl Uh  OC
undisclosed nuclear related activities involving military related organizations, including activities related to the developent of a nuclear payload for a missile

Bushehr . OAT AAO 01 >OA1B-1®Hebkdar® 20110the Agency conducted an inspection at tlBshehrNuclear 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 eswlies from the core, and the Agency
AT A ) OAT EAOA AcCOAAA 11 OEA TAAAOOAOU OAEACOAOAO 1 AAOGOOAOGS
Source: I AEA I ran Report: Al mpl ementation of the NPT dubohsdnghedslamics Agr e e me
Republic of Iran.o Report by the Director General. Feb7p&5, 2011, httop:/



CSIS | iwiisaivis  Lack of Iranian Cooperation with the
IAEA as of February 25, 20111

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

EProduction of UF6 at UCF as feed material for enrichment

Z - Al OEAAOOOET ¢ AAT OOEAEOCA AT i pi1TAT 66h AT A AOOAI Al E

s o~ ~ s

Z #1171 AOAOET C 1 DPAOAOGET T Oh ET OOAI 1 AOEI2Bsax| OE AT A OEA
the Fuel Enrichment Plant (FEP)

Z #1 1 AOAOET C 1 PAOAOGET 1 O0h ET OOAI 1 AOE#235aix1 OE AT A OEA
the Pilot Fuel Enrichment Plant (PFEP)

Z #1171 AOAOGET ¢ AT 1 Gordv® Rudl Errithment P&t (FREP OE A

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

Z #1171 OEl OET ¢ OEA - REaODOOAOETT 1T &£ OEA )2
Z 00T AOCAOETT 1T &£ EAAOU xAOAO AO OEA (AAOGU 7AO0AO0 00Ii A
Z OOADPAOET ¢ A& O AT 1 OAOOEIT AAOEOEOMRLkOoriE O OEA DHPOI AO

s o~ A~ ~

Z - Al OEZAAOOOAA A &EOA1T AOOAI Al-A0Readk® A1 O1T AO AT A AEOAI

Iran has not permitted the Agency to verify suspension of its heavy water related projects by:

Z .10 PAOIi EOOETI ¢ OEA ' CAT Au O OAEA OAIiPIAO 1T £ OEA
Z .10 POI OEAET C AAAAOO OI (700
Source: I AEA I ran Report: Al mpl ementation of the NPT dubohsdnghedslamics Agr e e me

Republic of Iran.o Report by the Director General. Feb7p&5, 2011, httop:/



CSIS | iwisiivis  |ack of Iranian Cooperation with the
IAEA as of February 25, 2011-11

Iran is not cooperating with the Agency regarding the outstanding issues which give rise to

AT 1 AAOT AAT OO bPi OOEAIT A 1 EI EOpayammeEi AT OET 1 O O ) OAT 8
Z )OAT EO 110 DPOI OEAETI ¢ AAAAOO Oi OAI AOGAT O 11T AAQETI
OAl AGAA Oi bDi OOEAI A 1| EIl E pdy@tdmepngrindsirad kepbndedOl ) OAT 80 1

to the many questions the Agency has raised with Iran regarding procurement of nuclear
related items
Z )OAT EO 11 0 AT CACEI ¢ xEOE OEA ! CAT AU ET OOAOOAT AA
Iran is developing a nuclear payload for its missilprogramme. These issues refer to
activities in Iran dealing with, inter alia:
[Ineutron generation and associated diagnostics
Curanium conversion and metallurgy
[high explosives manufacturing and testing
Cexploding bridgewire detonator studies, particularly involving applications

necessitating high simultaneity
Omultipoint 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
Cmissile 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:
Z 4 E40 Rgagtor

Z 4EA AT T1TO1T AAA TAx A1 OEAEI AT O AEZAAEI EOEAO
E 4EA AT11 01 ARA 1T Ax OAAAOI O OEIi EI AO O 422
Source: I AEA I ran Report: Al mpl ementation of the NPT dubohsdnghedslamics Agr e e me
Republic of Iran.o Report by the Director General. Feb7p&5, 2011, httop:/
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IAEA Assessment of May 24, 2014l

Previous reports by the Director General have listed the outstanding issues related to possible
mil i tary di mensi pragsaammerndlthe achoassrequradot Irarenecessary 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 HMr FereydounAbbasi, Vice

President of Iran and Head of the Atomic Energy Organization of Iran (AEOI), reiterating the
Agencybs concerns about the existence of possib
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
Agency would be able to make progress in its verification of the correctness and completeness of

l randés decl arations

.Based on the Agencyds continued study of inforn
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
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IJAEA Assessment of May 24, 2011l

The following points refer to examples of activities for which clarifications remain
necessary in seven particular areas of concern:

ANeutron generator and associated diagnostics: experiments involving the explosive compression
of uranium deuterideto produce a short burst of neutrons.

AUranium conversion and metallurgy: producing uranium metal from fluoride compounds and its
manufacture into components relevant to a nuclear device.

AHigh explosives manufacture and testing: developing, manufacturing and testing of explosive
components suitable for the initiation of high explosives in a converging spherical geometry.

AExploding bridgewire (EBW) detonator studies, particularly involving applications necessitating
high simultaneity: possible nuclear significance of the use of EBW detonators.

AMultipoint 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.

AHigh 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.

AMissile re-entry vehicle redesign activities for a new payload assessed as being nuclear in nature:
conducting design work andmodelling studies involving the removal of the conventional high
explosive payload from the warhead of the ShahaB 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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Seeking Effective Concealment

Buried Centrifuge Dummy Bldg Located Over
Cascade Halls Vehicle Entrance Ramp
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IAEA on Natanz 11/2010

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-arm#éghines. 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 enrichmen
related activities. Iran has continued with the operation of FEP and PIR&Raay and has continued to produce UF6 enriched
up to 20% U235 at PFEP.

el ran has continued the construction of FFEP. I n orsther t
provide the Agency with access to relevant design documents and to companies involved in the design and construction of the
plant.

ePFEP is a research and devel opment (R&D) facility and a

first brought into operation in October 2003. It has a cascade hall that can accommodate six cascades. Cascades bfand 6, eac
which comprises 164 centrifuges, are designated for the production of LEU enriched up te23®6Ide other part of the
cascade hall is designated as an fAR&D areao.

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 2@entrifuge IR-2m cascade and single IR, 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.

ISIS,
IAEA Iran Report: Enrichmentncreasesslightly; lack of adequatesafeguardsDavid Albright andJacquelineShire, Chartspre
paredby ChristinaWalrond, May 31,2010, http://www.isisnucleariran.org/reports/
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|IAEA on Natanz 5/2011-1

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 ard hRachines. 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.
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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
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% 4235 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 1

into centrifuges, but no LEU was withdrawn as the product and the tails of this R&D activity are recombined at the e
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 orNatanz LEU Production and Centrifuge
Levels at the Fuel Enrichment Plant (FEP)

) O Aftotél OEU 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. 4 EA &%0 EO ) OAT 80O DOEI AOU
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) .4 EEO 11 OET U OAOA EO 111U OIECEOIU 11 xA
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

OEAOGA AAT OOEEOCAO OxAOA PI OOGEAI U 110 AAET ¢ Z£ZAA6 xEOE OOAT EOI
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
Ei PI U OEAO 110 Al1l 1T &£ )OAT 60 AAT OOEAOCAO ET AAOAAAAO AEAA xEC
enriching less efficiently.

ISISReport. IAEA Iran Safeguards Report, September 2, 2@4dvid Albright, Paul Brannan, Andre&tricker, and Christinawalrond. 23
September 2, 2011, http://www.isis-online.org/uploads/isis -reports/documents/IAEA_Iran_Report_ISIS_ analysis_2Sept2011.pdf
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September 2, 2011AEA Reporting on Natanz Deployment of Advanced

Centrifuges at the Pilot Fuel Enrichment Plant (PFEP), 20 Percent Enrichment
Continues

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 atailso f
natural uranium. The ten percent material is fed into the first cascade in addition to 3.5 percent LEU. This process allows | 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.

ISISReport. IAEA Iran Safeguards Report, September 2, 2@Avid Albright, Paul Brannan, Andre&tricker, and ChristinaWalrond. 24
September 2, 2011, http://www.isis-online.org/uploads/isis -reports/documents/IAEA_Iran_Report_ISIS_ analysis_2Sept2011.pdf
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In late 2009 or early 2010, Iran decommissioned and replaced about 1,000-IRcentrifuges in the Fuel Enrichment Plant (FEP) &atanz,
implying that these centrifuges broke.) O A T-8 é@ntrjfuges often break, yet this level of breakage exceeded expectationslaccurred
during an extended period of relatively poor centrifuge performance.

Although mechanical failures or operational problems have often been discussed as causing problems in th& Bentrifuges, thecrashing
of such a large number of centrifuges over a relatively short period of time could have resulted from an infection of theX3ket malware.
This malicious code seeks to take over an industrial control system in order to destroy equipment while hiding its presenGaen

3 0 O @ mikcHdredter prevalence in Iran compared to other countries, it is likely that this malware was aimed at IraBtuxnet covertly
changes the frequencies of certain types of frequency converters, which control the speed of motdFbe frequencies listed i3 OO0 @1 A
attack sequences, including the nominal frequency of a motor, imply that a target is the 1R entrifuge.

Impact of Stuxnet. At the time of the attack, theNatanzFEP contained a total of almost 9,000 R 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 proiibn rates
during this same period. However, the IAEA safeguards data support that the attack delayed Iran from expanding the numbemoiching
centrifuges, in essence keeping large sections of the plant idle for many months.

Despite3 O O @ kofisbication, 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 modié, the
module that was likely most affected by Stuxnet. It kept them disconnected until late May 2010, when it started up six ofshoascades.

Iran is also facing shortages of raw materials to build iR centrifuges. It may have the materials to build only 12,000 to 1500 IR-1
centrifuges. With 9,000 centrifuges already deployed daflatanz, 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 B#°.11 Iran
may be approaching a limit on the number of IR centrifuges it can build, making those destroyed by Stuxnet more significantah the
number would imply.

ISIS ReportDid Stuxnet Take Out 1,000 Centrifuges at thatanz Enrichment Plant?

David Albright, Paul Brannan, and Christin&Valrond. December 10, 2010, http://isisonline.org/isis -reports/detail/did -stuxnet-take-
out-1000-centrifuges-at-the-natanz-enrichment-plant/

ISIS ReportStuxnet Malware andNatanz: Update of ISIS December 22, 2010 Redoavid Albright, Paul Brannan, and Christin&Valrond.
February 11, 2011. http://www.isisnucleariran.org/assets/pdf/stuxnet_update 15Feb2011.pdf



CSIS ‘ wernanonas stuoes - Number of Centrifuge Cascades enriching, under vacuum,
Installed, or with centrifuges disconnected, January 31,

2010
Fed with Under Installed, not  With Centrifuges Total
UFg Vacuum Under vacuum Disconnected

Module A24

Aug. 12, 2009 18 0 0 0 18
Nov. 2, 2009 18 0 0 0 18
Jan. 31, 2010 17 1 0 0 18
May 24, 2010 18 0 0 0 18
Aug. 28, 2010 17 0 1? 0 18
Module A26

Aug. 12, 2009 10 8 0 0 18
Nov. 2, 2009 6 12 0 0 18
Jan. 31, 2010 6 1 0 11 18
May 24, 2010 6 7/ 0 5 18
Aug. 28, 2010 6 6 6 ? 18
Module A28

Aug. 12, 2009 0 0 14-15 0 14-15
Nov. 2, 2009 0 0 17 (1 being installed) 0 18
Jan. 31, 2010 0 0 16 2* 18
May 24, 2010 0 0 16 27 18
Aug. 28, 2010 0 0 18 0 18

* In these two cascades in module A28, Iran had removed all the centrifuges in one cascade and was removing
the ones in the other one.
ISIS ReportDid Stuxnet Take Out 1,000 Centrifuges at thatanz Enrichment Plant?

David Albright, Paul Brannan, and Christin&Valrond. December 10, 2010, http://isisonline.org/isis -reports/detail/did -stuxnet-take-
out-1000-centrifuges-at-the-natanz-enrichment-plant/
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Centrifuge Trends at Natanz
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LEU Trends at Natanz
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Cumulative LEU Production at Natanz
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ISIS Estimate of Monthly Trends atNatanz
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CSIS ‘ oot sruoee Minimal Average SeparativeCapacity of an IR-1 Centrifuge
at FEP (kg Uswulyear-centrifuge)

Period Start of Period End of Period
12/13/2007 — 05/06/20082 0.47 0.43
05/07/2008 — 08,/30/2008 0.80 0.69
08/31/2008 — 11,/07/2008 0.69 0.69
11/08/2008 —11,/31/2009 0.55 0.52
02,/01/2009 —05,/31/2009 0.62 0.45
0&,/01/2009 — 07,31 /2009 0.51 0.54
o8/01/2009 — 10,/30/2009 0.55 0.64
11/23/2009 —01/29/2010 0.88 0.92
01/30/2010 — 05/01/2010 0.92 0.90
05/02,/2010 — 08,/06/2010 0.90 0.92
o8,/07/2010 — 10,/31/2010 0.99 0.78
10/18/2010 — 02,/05/2011 0. 75 0.81

(1.0 if 1,000 questionable centrifuges

ignored)
02/068/2011 —05/13/2011 0.90 Q.80
05/14/2011 — 08,/13/2011 074 Q.74

ISISReport. IAEA Iran Safeguards Report, September 2, 2@4dvid Albright, Paul Brannan, Andre&tricker, and ChristinaWalrond. 32
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20% Enrichment & Weapons Production

May 31 IAEA safeguardsreport on Iranisthefirst to contain any data onthe production of 19.75 percent enriched uranium in IR-1
centrifuges at the Natanz Pilot Fuel Enrichment Plant (PFEP.

The Natanz PFEP is configured to hold six 164-centrifuge cascadesin total. Iran uses one of these cascade baysto test several more
advanced types of centrifuges configured in 10, 20 am sngle unit cascades for R& D purposes. When Iran started making 19.75
per cent enriched uranium, the PFEP held only one 164-centr ifuge cascade, called cascade 1. It hasnow reinstalled a second cascade,
called cascade 6, alo designated for production of LEU enriched up to 20 percent. As of late May, cascade 6 had been prepared for
enrichment but was not enriching pending the application of more sophisti cated safeguards arrangements.

Between 18 ard 29 September 2010, the Agency conducted a PIV at PFEP and verified that, asof 18 Sptember 2010, 352 kg

of low enriched UF6 had beenfed into the cascade(s) since9 February 2010, am that a total of 25.1 ky of UF6
enriched up to 20% U-235 had been produced. Iran declared that the enrichment level of the UF6 product was19.89%. The Agency is
continuing with its assessment of the PIV.9

Iran has estimated that, between 19 Sptember 2010 ard 19 November 2010, a totalof 62.5 kg of UF6 enriched at FEP wasfed into the
two inter connected cascades and that approximately 7.8 kg of UF6 enriched up to 20% U-235 was produced. Thiswould resultin a
total of approximately 33 kg of UF6 enriched up to 20% U-235 having been produced since the process beganin February 2010.

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

more cascades at the PFEP. Although Iran hassaid that it will expand the enrichment effor t beyond a sngle cascade, it hasnot
revealed the enrichment level of the product of the second cascade.

...if [ran installs more cascades at the PFEP, it can speed up its production of 19.75 fercent LEU. Nonetheless, ...ore or two cascades

would require several yearsto haveenough 19.75 percent LEU to then further enrich and have suffi cient weapon-grade uranium for a
nuclear weapon. If Iran deploysfive cascades it would produce this material in 0.51.7 yaars.

Iran hasnot stated how much 19.75 percent LEU it plansto produce or, for that matter, how many cascades it will ultimately devote
to the production of this material. .

Aslong aslran maintains its centrifuge capability, it can incrementally str engthen its nuclear weapons capabilities under the guise of
fi pacefuld edlarations, and shorten the time needed to make enough weapon-grade uranium for a nuclear weapon.

ISIS Reports, Taking Stock of the Production of 19.75 Percent Uranium at the PFEP, David Albright, Paul Brannan, amé Shaguéline 11, 2010f
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CSIS | mininisini \Why the US Did Not Accept the

Turkish -Brazilian Proposal

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.

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

e |t 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 EIBaradei last October; for example details

Asharq Al-Awsat Talks to US Envoy to the IAEA Glyn Davies14/07/2010 | by Manal Lutfi
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Images of Qom (Fordow)

Imaee Credit: DigitalGlobe-1515
e Image Date: September 27, 2000
Earth spoils

Tunnel
cnirances

New evcavabion
covered

Paul BrannanSatellite Imagery Narrows Qom Enrichment Facility Construction Start,D&t8 Reports, November 5, 2008;p://isisonline.org/isis
reports/detail/satellitenagerynarrowsgomenrichmendfacility-constructionstartdate/ Fordow is roughly 30 kilometers NE of Qom.
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ISIS on Qom

| SIS has obtained commerdal satdliteimagery from DigitalGlobethat narrowsthetimeframeduring
which I'ran would have begun construction of the gas centrifuge uranium enrichment plant near Qom. The
satdliteimagery indicatesthat Iran began construct  ion of theenrichment fadlity after January 2006 but
before June2007. Thistimeframeis consistent with a Reutersreport that construction began in 2006.

| SIS previously assessad that the June 2004 and M arch 2005 satdliteimagery seen on GoogleEarth depict
thefuturesite of theenrichment plant construction, but at thetime show tunnd entrancesthat werelikey

not yet assocdated with theuranium enrichment construction project). The Atomic Energy Organization of

Iran could have chosen among existi  ng tunnd fadlities throughout the country, and settled on this onenear
Qom, to sitethe covert enrichment plant. TheJanuary 2006 DigitalGlobeimage of thesiteis very similar to

the 2004 and 2005 imagery, which indicates that construction of theuran ium enrichment plant had still not
yet commenced as of that date.

TheJune 2007 image shows notable differences from thethreepreviousimages. A largeamount of
construction materialsis visible next to thetwo tunnd entrances and at one of the adjacen t construction
staging areas, and possible cement storageis visibleat another nearby construction stagingarea. 1SIS
assessesthat construction assodated with the covert gas centrifuge uranium enrichment faality had begun

by this June 2007 imageand t hat theconstruction materials seen in theimagewerethen used in the
transformation from what was likdy a smaller tunnd fadlity into a much larger industrial fadlity, the gas
centrifuge hall, built insidethe mountain.

TheJanuary 2009 imageshowsa largeamount of construction and excavation activity, and the September

27, 2009 still shows alargeamount of construction activity, though thetunnd entrances and another

excavation have been covered. A February 2000 image from GeoEye showsthat thein itial tunnd entrances
werenot yet present at that date

Paul Brannan$atellite Imagery Narrows Qom Enrichment Facility Construction Start,D&t8 Reports, November 5, 2009, http:/Aisigine.org/isis
reports/detail/satellittmagerynarrowsqomenrichmenifacility-constructiorstartdate/
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DNI on Qom (Fordow)

...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 knowhow 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.

Dennis C. Blair Director of National Intelligencé&nnual Threat Assessment of the US Intelligence Community for the Senate Select Committee on |rfebgesrge
2,2010
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IAEA on Qom (Fordow) as 0f5/2011

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
guestions 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 General 6s previous report, on 21
feeding nuclear materi al i nto cascades fiby this summero.
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. 38
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Enrichment to 20% at Fordow

/T *O01T A yh )OAT 80 OEAA POAOGEAAT O AT A EAAA FerggdoOrEabbasi Gihnbuickd that A C
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.

) OAT 60 AT1T1 O1 AAI AT O ET AEAAOAO OEAO AO #£Ax AO 1T A AAT OOEAOCGA
LEU atFordow. 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 plantat Natanzh ) OAT 80 111 OEI U 1T 6O6POO 1T £# OEEO
12 kilograms per month. Iran has already produced about 60 kilograms of 19.75 percent LEU at its pilot plantat ~ Natanz. With
increased production, Iran could accumulate about 200 kilograms of LEU one year after starting the cascade at  Fordow, assuming
the cascade atNatanz 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 Id
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 thas
DOl AOCAAA OAOAOAIT UAAOOG x1 OOE 1T £ AT OE A EIAANn pibAds witd its plas, iwvil OE A 4 A
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 ReportMoving 20 Percent Enrichment Eordow. Slow Motion Breakout Continue®avid Albright, Paul Brannan and Andrea
Stricker June 8, 2011, http://isisnline.org/isisreports/detail/moving0-percentenrichmento-fordow-slow-motion-breakout
continues/8



( :SIS CENTER FOR STRATEGIC &
INTERNATIONAL STUDIES

September 2, 2011AEA Report: Iran Installs IR -1 Centrifuges atFordow

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.

%AOl EAO OEEO OOi i Aoh OEA 6EAA O0OAOCEAAT O 1T £ ) OAT AT A
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.

Yyt A *O0Il U ¢xh c¢cmpp 1 AOOAO O OEA )Y! %! h ) OAT AT OxAOA
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

A~ .

raises questions about the original intended purpose of the Fordow AZAAET EOU8 4EA ) ! %! 1
ET £ O AGET T A&OIi )OAT EO OOEI 1T T1TAAAAA ET AT1T1AAQEI T

ISISReport. IAEA Iran Safeguards Report, September 2, 2@4dvid Albright, Paul Brannan, Andre&tricker, and ChristinaWalrond. 40
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 Faclilities as 06/2011

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 General 6s previous repol
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 carrtr
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. 41
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September 2, 2011 IAEAReport: 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
OAAAOI 060 AT 1T OOOOAOQEIT xAO T1TciEIC8 -1TAAOAOI O
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. lran continues to refuse the IAEA access to the heavy water stored

at the Uranium Conversion Facility (UCF) for sampling.

ISISReport. IAEA Iran Safeguards Report, September 2, 2@4dvid Albright, Paul Brannan, Andre&tricker, and ChristinaWalrond. 42
September 2, 2011, http://www.isis-online.org/uploads/isis -reports/documents/IAEA_Iran_Report_ISIS_ analysis_2Sept2011.pdf
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JAEA Concerns in June 2011-1

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

|l ran's nucl ear programéThe activities iIin |
di mension seem to have been continued unt.i

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

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

exi stence of possible military di mensi ons.
access" to locations, equipment, documentation and officials to help resolve the

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

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

wer e i1l egal and unacceptable. o

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..l 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 nuclearr ogr am. 0

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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JAEA Concerns in June 2011-11

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 ofQom. This facility was secret until SeptembeR009,
whenWestern intelligencerevealed its existence and and said it was
evidence of covert nuclear work

CSIS

" This year, under the supervision of the (International Atomic Energy)
Agency, we will transfer20 percentenrichment from the Natanz site to the
Fordow site and we will increase the production capacity by three times,"
(Iranian state broadcasterIRIB, quoting FereydounAbbasi-Davani, headof
Iran's atomic energyagency, in briefing aftera 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 0 |t al socheal | s
Yukiya Amano to submit" at the earliest possible date a comprehensive

analysis of the possible military dimensions of lran's nucleap r o0 g rt@a mo

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.
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Irand announcesin 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 bags for
continued or even increased enrichment of 20 percent enriched uranium at the Natanz centrifuge
plant.

On June 16, Ali Akbar Salehi, the head of Irandé &tomic Energy Organization announced that Iran
would begin work on four new research reactorsfor the production of medical isotopes.

Thereactorso lapned locations were not announced, but Salehi stated that they would be constr ucted
in different parts of the country to serve medical centers. According to Salehi, the first reactor would
replace the aging 5>megawatt Tehran Research Reactor (TRR), which hasan estimated life span of
fifteen more years.

He said the new reactor would be more power ful, operating at 20 megawatts-thermal, and that design
work would start immediately and the reactor would sart in five years.

Given that Iran hasnot 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 [ rand ability to meet
minimal safety and environmental concer ns about a new reactor and its fuel.

Given the unrealistic nature of Irané announcement, the question iswhether itisa pretext for a daim
that it must continue producing 20 per cent enrichment to fuel these new research reactors. Iran could
also use its latest announcement asjustification for employing additional cascades for the production
of 20 percent enriched uranium at Natanz, thereby further entr enching its enrichment capability by
creating additional f fsandhe groundd catacerbating tensions with the UN Security Council.

ISIS, Iran& Reactor Claims:A Pretext for More 20 Percent Enriched Uraniufy June 18, 201(ttp://www.isisnucleariran.org/news/detail/irareactorclaimsa-pretextfor-more 20-percentenriched
uranium/
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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.

el ran has also announced that it has
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 i n acc
Agreement and Subsidiary Arrangements.

IAEA, "Implementation of the NPT Safeguards Agreement and relevant provisions of Security Council resolutions 1737 @0@8))7)7 1803 (2008) and 1835 (2008)
in the Islamic Republic of Iran" IAEA_Report_Iran_23November2010, Report by the Director General, Gov/2010/62
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IAEA on Possible Military Dimensions as 0%/2011-

The Board of Governors has called on Iran on a number of occasions to engage with the Agency on the

~ A s A oA '
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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.

O
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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.Elr FereydounAbbasi, Vice President of Iran and

(AAA T &£ OEA 1 OTT EA %l AOCU / OCAT EUAOQEITT 1T &£ ) OAT j! %/ ) Qh
i El1 EOAOU AEI Al OE progamnieiand exprassidg@he impoktdnde Afdran clarifying these issues. In the same
letter, the Director General also requested that Iran provide prompt access to relevant locations, equipment, documentation
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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, Implementation of the NPT Safeguards Agreement and relevant provisions of Security Council resolutions in the Islamic Republic of Iran, May 24, 2011.



CSIS | st JAEA on Possible Military Dimensions as of
5/2011-I1

The following points refer to examples of activities for which clarifications remain necessary in seven particular
areas of concern:

Z . AOOOIT CATAOAOT O AT A AOOI AEAOCAA AEACI T OOEAO9g Agb
uranium deuteride to produce a short burst of neutrons.

Z 50ATEOI AT 1T OGAOOETT AT A [T AOAI 1 OOCUg DPOT ACAET ¢ OOAI
manufacture into components relevant to a nuclear device.

Z (ECE Agbii OEOAO | AT OEAAOOOA AT A OAOOEIT ¢cd AAOAIT PE
suitable for the initiation of high explosives in a converging spherical geometry.

Z %@ P | bridgeavireC (EBW) detonator studies, particularly involving applications necessitating high
simultaneity: possible nuclear significance of the use of EBW detonators.

Z - Ol OEPT ET O Agbi i1 OEOA ET EOEAOEIT AT A EAI EOPEAOEAAI
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.

E (ECE OI 1 OAcCA EEOEI ¢ ANOGEDI AT O AT A ET OO00I AT OAOQET I
underground: conducting tests to confirm that high voltage firing equipment is suitable for the reliable
firing of EBW detonators over long distances.

Z - E O &y YehideAedesign 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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NTI Estimate of Iranian Nuclear Sites
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NTI Estimate of Iranian Enrichment Sites

New Underground
facility

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

ISIS Report. David Albright, Paul Brannan, and Jacqueline Shire. August 7, 2008
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Nuclear Complex in Tehran

A Image Credlt' Google Earﬂl ISIS
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ISIS, http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8#images, March 20, 2010

56


http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8
http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8
http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8
http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8
http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8
http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8
http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8
http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8
http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8
http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8
http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8
http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8
http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8
http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8
http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8
http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8
http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8
http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8
http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8
http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8
http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8
http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8
http://isis-online.org/isis-reports/detail/defected-iranian-nuclear-scientist-reportedly-worked-across-from-secret-nuc/8

CSIS | Saasene
Iran: Getting Enough Material?

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 10separative work units (swu) per machine per year.1He said that the P1 centrifuge has an output
of 1.8swu per year per machine

Ali Akbar Salehi, head of the Atomic Energy Organization of Iran announced July 12, 201that Iran intends on producing
120 kilograms of 19.75 percent uranium by September 2011, purportedly for use in the Tehran Research ReacidRR).
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 weapograde uranium for a bomb. Once ithas enough 19.75 percent LEU, it is 90 percent of the way
weapongrade uranium, meaning Iran could go from 19.75 percent to 90 percent in as little as ctenth the time needed to gc
from natural u ranium to weaportg r a d € u r leamdouldra@éntinue 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 perce
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 amou
3.5 percent LEU feed it requires. Instead of storing the 2 percent enriched tails, it has stated it will further enrich thermi a

second cascade, in a recycling proces$he final tails would be 0.7 percent and reusable in the cascades that make 3.5 perc
LEUBY doing so, Iran could significantly reduce the amount of 3.5 percent LEU feed needed to make 19.75 percent materii

Such recycling would be particularly useful to a state attempting breakout with limited amounts of enriched uraniumFor
example, without recycling, Iran might need about 2,000 kilograms of 3.5 percent LEU to produce 25 kilograms of weapon
grade uranium, where weapongrade is achieved in three stepsBut 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 t
produce 25 kilogramsof weapongrade 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.

David Albright, Paul Brannan, and Andrea StrickBiuclearlran NewsfHas Iran initiated a slow motion breakout to a nuclear weajoly?12, 2010,
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ISIS on thenNeutron Initiator O

ISIS& assessment...is that the document describes a plan to develop a very specialized neutron initiator likely for useraxplosicin. There has been
considerable analysis of this document. ISIS encourages discussion and scrutiny of this document, including oveff ilte asghenticity, 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 tidsctimesemoved headings from the original Fisguage
document and retyped the text in order to protect intelligerasitive information. The source made it clear that it hach tilese steps to protect its sources and
methods and made no attempt to conceal such steps from the Times. THis{l®eguent 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 Intematienatgy Agency (IAEA) in a
different form. Nevertheless, the lack of an original document obviously complicates public assessments of the aothbetdidgument. It also calls for the
IAEA and governments to share their analysis of this document and how it fits into the other information they posseas@&haatdar efforts.

If the document is forged or otherwise tampered with, the source risks a severe blow to its credibility in both the sleditimnigérm. Likewise, if the
documents had been forged and subsequently obtained by theédJonme®, the sour@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 unatidieusty 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 docuheentisheul

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 expbsivegsment describes an experiment

to calibrate neutron detectors to measure pulsed neutrons from an experiment. The document is not, as some havebsugdegétopiag ordinary pulsed

neutron sources callddeutron generatod$NG) orfilense plasma focaéPF) 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 flmtsource. 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 experimentiustreparcg which is a hydrodynamic device. The hot source is
assessed to be an implosion device that generates neutron®wvieddtions (see figure 1).

The next few lines in the excerpt from the documen ...tell us the purpose is to do a calibration experimefitdiosdliecé using conventional NG and PF
devices. The purpose of the project outlined in the document is making pulsed neutrons and preparing an experimehéttthprbeesource 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 &id desineed 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 focusdeibessusing those devices to
calibrate a hot experiment to see if a nuclear weapon will work using a technology developed by the United States amuid@oice rteutrons for initiation of a
fission nuclear explosive.

ISIS ReportsQuestions and Answers regarding Iranian documiutlook for special neutrerelated activities over the next 4 yeadanuary 5, 2010, http://isis
online.org/isisreports/detail/questiorendanswergregardingiraniandocument/
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How Much is Enough?

Amount of Fissile Material Need to Build a Basic Fission (NoiBoosted) Weapon

Highly Enriched Uranium
HEU (90% U-235)

Simple guntype weapon 90-110 Ibs/4650 kg

Simple implosion weapon 33lbs/15 kg

Sophisticated implosion weapon  20-26lbs/312kg
Weapons Grade Plutonium

Simple implosion weapon 141bs/6 kg

Sophisticated implosion weapon  4.59lbs/2-4 kg

Extract from the unclassified estimates in Union of Concerned Scienti@®geventing Nuclear Terrorism Fact SheétApril 2004, and
work by Abdullah Toucan
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Iran & Hypothetical Forces in 2020

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

[ Most 20-30 Kt, some 100 KT
100 Shahab 3 and 3 ER on mobile TELs. 60 TELSs.
Su24, 14 convert, and Su37 strike aircratft.
Reverse engineered KFb5 cruise missiles.

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

Limited satellite targeting and damage assessment
capability.

Limited ballistic missile point defense capability with SA
300/SA400

Meaningful civil defense? No.
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Guesstimates of Isragb Nuclear Forces

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

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

Based on estimates of the plutonium production capacity of
the Dimona reactor, Israel has approximately 10200
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,

Global Security estimates that the total could be as high as
375 to 500

weapons. No reliable unclassifieddata 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
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Guesstimates of Isrags Missile Forces

Virtually any Israeli fighter could be equipped with nuclear bombs or stand off weapons, but its 5s and F
16s seem the most likely delivery platforms

No reliable unclassified reports on Israel®& ballistic missile holdings, but unclassified sourcespeculate
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 Ib). It seems to be close or ,identical to the Dassaut6RAD) which was test fired in 1965. 1Al 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 | is now considel
obsolete and was taken out of service during the 1990s.

Jericho Il Solid fuel, twestage mediunnange 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, sout
Tel Aviv. Janés reports that a test launch of 1,400 km is believed to have taken place from South @frerderg

Test Range in June 1989, but other sources indicate that this was part of a series of launches of a system using
larger booster. reports that it has a 1,000 kg payload, capable of carrying a considerable amount of high explosi
a 1 MT yield nuclear warhead. It uses atstage solid propellant engine with a separating warhead. It also report:
that the missile can be launched from a silo, a railroad flat truck, or a mobile vehicle. This gives it the ability to b
hidden, moved quickly, or kept in a hardened silo, ensuring survival against any attack.

Jericho Il : Estimates differ sharply. It may have entered service in the late 1990s, but some put it in the {ate 20
2008 period. It is reported to be a thwstage solid propellant and a payload of 1,000 to 1,300 kg. Wikepedia report
it may have a single 750 kg nuclear warhead or two or three low yield MIRV warheads; an estimated launch wei
of 30,000 kg and a length of 15.5 m with a width of 1.56 m. Some reports indicate that Jericho Ill has a radar gu
terminal homing warhead in addition to inertial guidance, anebsited 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. Th
could hit any target in the Middle East and targets as far away as Pakistan and Russia,
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Israel® Hypothetical Forces in 2020

200400 boosted and fusion weapons.

1 Most 20-100 Kt variable yield, some 1 Megaton.
100 Jericho 1 and 2.
30-100 Jericho 3/ER.

JSF, F15I, 161 with nuclear-armed cruise missiles,
advanced conventional precision strike capability.

3 Dolphin submarines with nuclear armed SLCMs.

High resolution satellite targeting and damage assessment
capability.

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

CW? Assume Yes. BW? Assume No.
Meaningful civil defense? CW only.
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Strike on Iran?

Alimelines: Acquisition? Deployment? Modernization?
Arargeting intelligence?

Mispersal, hardening, concealment?

Adardening vs. Attack Lethality

ASEAD: Penetration? Suppression? Kill?
ARangepayload, refuel, recovery

MRestrike? Penetration corridor enforcement?

A OW? LUA? Covert?
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Key Force Posture Decisions

A US and/or Israel

A Prevent, preempt contain, deter, retaliate, mutual assured destruction.
A Iran and Israel:

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

A Continuous alert, dispersal

A Point, wide area defense goals
A lsrael:

A Basing mode: sea basing, sheltered missiles.

A Limited strike, existential national, multinational survivable.
A US:

A Level of defensive aid.
A Ambiguous response
A Clear deployment of nuclear response capability.

A Extended deterrence. Assured retaliation.
A Gulf:

A Passive (wait out), defensive, or go nuclear.
A Ballistic, cruise missile, air defense.
A Seek extended deterrence from US
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Key Force Posture Decisionsl|
A Syria:
A Link or decouple from Iran.
A Passive (tacit threat) or active (clear, combat ready deployment).
A Non-State Actor:
A Tacit or covert capability.
A Proven capability.

A Deployment mode: Hidden, dispersed, premplaced



CENTER FOR STRATEGIC &
INTEENATIONAL STUDIES

Israeli Low Yield Nuclear Strike on Iran?

Terminal
Phase
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Israell Conventional Air Strike on Iran?

Hi-Lo-Lo-Hi
(Strike Force: 25 F-15I plus 55 F-16C/1)
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Possible Israeli Strike Route
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Syrlan SAI\/I Coverag
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Syrian Air Coverage

Syrian Alrforce Order of Battle
Selected Dirbazes
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Israel: NucleagEacilities

3l b fyria

Possible assembly and
dismantling

Haifa:

Rafaellsrael Armament
Development Authority.
Reported Nuclear
Design and Assembly.

Soreq:

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

Tirosh:

Possible Storage Facilit

(Source: Anthony Cordesman. Israeli Weapons
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Eilabun:

Possible Storage Facility

Dimona

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

Mishor Rotern:
Negar Phosphates
Chemical Company.
Uranium Mining from
Phosphate Deposits.
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PostStrike on Iran/ Parallel Iranian Options

AR-2, IR-3, IR-3 ficooledp IR -4
A-olded centrifuge

AConcealed heavy water reactor
AWR cannibalization

AWR download

Airty weapons

Masic biological

AGenetic engineered weapons
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Possible Iranian Responses

Salectnd O and Gas Bipetne lnlastruciuie i the Middis Eant
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Awithdraw from the NPT and Increase itds long term resol
A Immediate retaliation using its ballistic missiles on Israel. Multiple launches of Shaha@ including the possibility of
CBR

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

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

A rocket attacks from southern Lebanon.

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

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

Hormuz.

Source: Dr. Abdullah Toukan 77
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Dealing with Nuclear Uncertainty

ADecide proper mix of four basic military options:
ePrevention/preemption,
e Active and passive defense,
e Acquiring own nuclear weapons, and/or
eUS extended deterrence.
ACan wait for diplomacy for time being, but need to start considering future options.

e Ballistic and cruise missile defenses maybe cestfective simply to deal with
conventional threat.

e A number of systems offer both improved air and missile defense.
e Need quiet talks with US on containment options; extended deterrence.

e Open support for IAEA and diplomatic options key passive approach.

78



I CENTER FOR STRATEGIC &
INTERNATIOMAL STUDIES
|

Mutual Assured Destruction?
The Deterrent Impact of an Israell
Iranian Nuclear Exchange
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Iran & Hypothetical Forces

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

[ Most 20-30 Kt, some 100 KT
100 Shahab 3 and 3 ER on mobile TELs. 60 TELSs.
Su24, 14 convert, and Su37 strike aircratft.
Reverse engineered KFb5 cruise missiles.

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

Limited satellite targeting and damage assessment
capability.

Limited ballistic missile point defense capability with SA
300/SA400

Meaningful civil defense? No.
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Israel® Hypothetical Forces

200+ boosted and fusion weapons.

1 Most 20-100 Kt variable yield, some 1 Megaton.
100 Jericho 1 and 2.
30 Jericho ER.

JSF, F15I, 161 with nuclear-armed cruise missiles,
advanced conventional precision strike capabillity.

3 Dolphin submarines with nuclear armed SLCMs.

High resolution satellite targeting and damage assessment
capability.

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

CW? Assume Yes. BW? Assume No.
Meaningful civil defense? CW only.
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Fall Out

The closer to ground a bomb is detonated, the more dust and debris is thrown into the air, an
the more local fallout.

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.

Population kills can be different. For a 1 MT explosion, lethal ellipses can reach 4D miles
against unsheltered populations after 18 hours

For a 1 MT explosion, lethal ellipses will reach 480 miles against unsheltered populations
after 18 hours. Area of extreme lethality (3000ads) can easily reach 20+ miles.

A dose of 5.3Gy (Grays) to 8.3Gy 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 a
be effective at performing nordemanding 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.

Delayed effects may appear months to years following exposure. Most effects involve tissues
organs. Include life shortening, carcinogenesis, cataract formation, chronradiodermatitis,
decreased fertility, and genetic mutations.
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Israel:

Nominal Worst
Case 20KT Fall
Out Coverage
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