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I. Introduction
There is no simple or reliable way to characterize Iran’s ability to acquire weapons of mass
destruction and the means to deliver them. Iran is clearly attempting to acquire long-range
ballistic missiles and cruise missiles, but it has never indicated that such weapons would have
chemical, biological, radiological, or nuclear (CBRN) warheads. Iran has never properly
declared its holdings of chemical weapons, and the status of its biological weapons programs is
unknown.
There have been strong indications of an active Iranian interest in acquiring nuclear weapons
since the time of the Shah, and that Khomeini revived such efforts after Iraq invaded Iran and
began to use chemical weapons. There is, however, no reliable history of such efforts or
“smoking gun” that conclusively proves their existence.
The Iranian leadership has consistently argued that its nuclear research efforts are designed for
peaceful purposes, although various Iranian leaders have made ambiguous statements about
acquiring weapons of mass destruction and Iranian actions strongly suggest that Iran is trying to
acquire nuclear weapons. Whether such Iranian deniability is plausible or not is highly
questionable, but Iran has been able to find some alternative explanation for even its most
suspect activities and there is no present way to disprove its claims with open source material.
The US and EU3 (United Kingdom, Germany, and France) have actively negotiated with Iran to
bring a halt to such suspect activities but Iran has consistently refused to reach meaningful
agreements with the EU3 in spite of the incentives Tehran has been offered. At times, Iran has
refused Russian offers to provide nuclear fuel on a much cheaper basis than Iran can possibly
produce such fuel. The fact the US supports such negotiations could mean that Iranian
compliance would eliminate the threat of US and Israeli military action or preemption.
Much more is also involved than the issue of whether Iran does or does not have the bomb.
Iranian efforts to acquire nuclear weapons interact with the ongoing struggle to prevent
proliferation in the Middle East. Israel has nuclear weapons, Syria has a chemical and biological
weapons program, and there is uncertainty regarding Egyptian WMDs program. In addition,
Pakistan and India are both nuclear powers. The region as a whole is drifting into further
proliferation and a nuclear Iran may expand the efforts to go beyond the usual suspects. It
remains uncertain how key countries such as Saudi Arabia, Jordan, Egypt, and Turkey respond to
a nuclear-armed Tehran.
Any crisis over Iranian proliferation could have a major impact on the evolving balance of power
in the region. The US, the UK, Iraqi Sunnis, and many regional powers have expressed their
concerns about Iranians involvement in Iraq’s internal affairs. Key Arab states, such as Saudi
Arabia and Jordan, have expressed their anxiety of the creation of a new Shi’ite block to include
Iran, Iraq, Syria, and Lebanon and that the balance of power in the region become redefined
across sectarian lines.

The Problem of Uncertainty versus Credibility
There is a long chain of indicators that Iran is proliferating. Iran’s missile development problems
only make sense if they are equipped with CBRN warheads. There have been numerous
confirmed disclosures of suspect Iranian activity. Iranian nuclear program has been under intense
scrutiny by the International Atomic Energy Agency (IAEA) in recent years, and the IAEA
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reports disclose a pattern of activity that makes little sense unless it is tied to a nuclear weapons
program.
Yet, the data on Iranian nuclear weapons efforts remain uncertain. The summary reporting by the
IAEA has not stated that there is decisive evidence that Iran is seeking such weapons, although
the detailed disclosures made in IAEA reporting since 2002, do strongly indicate that it is likely
that Iran is continuing to covertly seek nuclear technology. Neither the US nor its European allies
have as yet released detailed white papers on their intelligence analysis of Iranian efforts, and
there have been several press reports that US intelligence feels that its knowledge of the Iranian
nuclear program is less than adequate to make the case for where, when, and how the Iranians
will acquire a nuclear weapon.1
Iran does have the right to acquire a full nuclear fuel cycle for peaceful purposes under the terms
of the Nuclear Nonproliferation treaty (NPT), and the Iranian government has been able to find
ways to justify all of its activities to date as research, related to nuclear power, minor mistakes,
or the result of importing contaminated equipment. It has claimed that its concealed and secret
efforts are the result of its fears that the US or Israel might attack what it claims are legitimate
activities.
In fact, Iran may have advanced to the point where it can covertly develop nuclear weapons even
if it agrees to the terms proposed by the EU3 and Russia, and appears to comply with IAEA
inspection. As the UN’s experience in Iraq has shown all too clearly, there are severe limits to
even the most advanced inspection regime. Iran might well be able to carry out a covert research
and development effort, make major advances in weapons development, and improve its ability
to produce fissile material. Iran might well acquire a “break out” capability to suddenly make
weapons or be able to produce small numbers of weapons without detection.
At the same time, it is hard to discuss the case against Iran without raising questions about the
mistakes the US and the UK made in characterizing Iraq’s efforts to acquire weapons of mass
destruction. The US in particular, has problems in convincing the international community that
Iran is a grave threat to global security. Credibility is a precious commodity, and one that can
sometimes be worth more than gold.
The problems in addressing Iran’s capabilities go beyond the ability to determine the facts. Since
2002, the Bush Administration and EU3 have consistently argued that the Iranian efforts to
acquire nuclear weapons are real and that they must be stopped. The ability of the US, the IAEA,
and the EU3 to halt the Iranian nuclear program is complicated, however, by the mistakes that
the US and Britain made in dealing with Iraq
It is also impossible to deny the fact that Iran is being judged by a different standard because its
regime is associated with terrorism, efforts to export its Shi’ite revolution, and reckless political
rhetoric. There is nothing wrong with a “dual standard.” Nations that present exceptional risks
require exceptional treatment. The fact remains, however, that Iran was under missile and
chemical attack from Iraq, and seems to have revived its nuclear programs at a time that Iraq was
already involved in a major effort to acquire biological and nuclear weapons. Iran has major
neighbors -- India, Israel, and Pakistan -- that have already proliferated. It must deal with the
presence of two outside nuclear powers: Russia near its northern border and the US in the Gulf.
The situation is further confused by the fact there is an increasingly thin line between the
technology needed to create a comprehensive nuclear fuel cycle for nuclear power generation
and dual use technology that can be used to covertly develop nuclear weapons. A nation can be
both excused and accused for the same actions. This can make it almost as difficult, if not
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impossible, to conclusively prove Iran’s guilt as its innocence, particularly if its programs consist
of a large number of small, dispersed efforts, and larger “dual-use” facilities.
Some efforts at proliferation have been called a “bomb in the basement” – programs to create a
convincing picture that a nation has a weapon without any open testing or formal declaration.
Iran seems to be trying to develop a “bomb in a fog;” to keep its efforts both covert and
confusing enough so that there will be no conclusive evidence that will catalyze the UN into
cohesive and meaningful action or justify a US response. Such a strategy must be made more
overt in the long-run if it is to make Iran a credible nuclear power, but the long-run can easily
stretch out for years; Iran can break up its efforts into smaller, research oriented programs or
pause them; focus on dual-use nuclear efforts with a plausible rational; permit even intrusive
inspection; and still move forward.
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II. “Guesstimating” Iran’s Nuclear Weapons
Capabilities
There is more information available on Iran's nuclear programs than on its chemical and
biological programs, but this scarcely eliminates major areas of uncertainty. Estimating Iranian
nuclear capabilities is complicated by three key factors:
•

First, the US, the EU, and the UN all agree that Iran has the right to acquire a full nuclear fuel cycle for
peaceful purposes under Nuclear Nonproliferation Treaty (NPT) but there is no clear way to distinguish
many of the efforts needed to acquire a nuclear weapon from such “legitimate” activities or pure research.

•

Second, Iran has never denied that it carries out a very diverse range of nuclear research efforts. In fact, it
has openly claimed that it is pursuing nuclear technology and has a “national” right to get access to nuclear
energy. This has given it a rationale for rejecting Russia’s offer to provide Iran nuclear fuel without giving
Tehran the technology and the expertise needed to use it for weaponization purposes, and the US agrees
with this position, and,

•

Third, it has never been clear whether Iran does have a “military” nuclear program that is separate from its
“civilian” nuclear research. America and French officials have argued that they believe that Iran’s nuclear
program would only make sense if it had military purposes. Both governments have yet to provide evidence
to proof these claims.

If Iran is a proliferator, it has shown that it is a skilled one that is highly capable of hiding many
aspects of its programs, send confusing and contradictory signals, exploiting both deception and
the international inspection process, rapidly changing the character of given facilities, and
pausing and retreating when this is expedient. It has also shown that denial can be a weapon, that
consistently finding an alternative explanation for all its actions, including concealment and
actions that are limited violations of the Nuclear Nonproliferation Treaty (NPT) can maintain
some degree of “plausible deniability” for a long chain of ambiguous actions and events.

Problems in Analyzing Iran’s WMD Program: A Case Study
Iran also presents major problems in intelligence collection and analysis. The details of U.S.,
British, and other intelligence efforts to cover Iran remain classified. At the same time, studies of
US and British intelligence failures in covering Iraq have provided considerable insights into the
difficulties in covering a nation like Iran, and background discussions with intelligence analysts
and users reveal the following general problems in analyzing the WMD threat:
•

The uncertainties surrounding collection on virtually all proliferation and weapons of mass destruction
programs are so great that it is impossible to produce meaningful point estimates. As the CIA has shown in
some of its past public estimates of missile proliferation, the intelligence community must first develop a
matrix of what is and is not known about a given aspect of proliferation in a given country, with careful
footnoting or qualification of the problems in each key source. It must then deal with uncertainty by
creating estimates that show a range of possible current and projected capabilities—carefully qualifying
each case. In general, at least three scenarios or cases need to be analyzed for each major aspect of
2
proliferation in each country—something approaching a “best,” “most likely,” and “worst case.”

•

Even under these conditions, the resulting analytic effort faces serious problems. Security
compartmentation within each major aspect of collection and analysis severely limits the flow of data to
working analysts. The expansion of analytic staffs has sharply increased the barriers to the flow of data, and
has brought large number of junior analysts into the process that can do little more than update past
analyses and judgments. Far too little analysis is subjected to technical review by those who have actually
worked on weapons development, and the analysis of delivery programs, warheads and weapons, and
chemical, biological, and nuclear proliferation tends to be compartmented. Instead of the free flow of data
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and exchange of analytic conclusions, or “fusion” of intelligence, analysis is “stovepiped” into separate
areas of activity. Moreover, the larger staffs get, the more stovepiping tends to occur.

•

Analysis tends to focus on technical capability and not on the problems in management and systems
integration that often are the real world limiting factors in proliferation. This tends to push analysis towards
exaggerating the probable level of proliferation, particularly because technical capability is often assumed
if collection cannot provide all the necessary information.

•

Where data are available on past holdings of weapons and the capability to produce such weapons—such as
data on chemical weapons feedstocks and biological growth material—the intelligence effort tends to
produce estimates of the maximum size of the possible current holding of weapons and WMD materials.
While ranges are often shown, and estimates are usually qualified with uncertainty, this tends to focus users
on the worst case in terms of actual current capability. In the case of Iraq, this was compounded by some 12
years of constant lies and a disbelief that a dictatorship obsessed with record keeping could not have
records if it had destroyed weapons and materials. The end result, however, was to assume that little or no
destruction had occurred whenever UNSCOM, UNMOVIC, and the IAEA reported that major issues still
affected Iraqi claims.

•

Intelligence analysis has long been oriented more towards arms control and counterproliferation rather than
war fighting, although DIA and the military services have attempted to shift the focus of analysis. Dealing
with broad national trends and assuming capability is not generally a major problem in seeking to push
nations towards obeying arms control agreements, or in pressuring possible suppliers. It also is not a major
problem in analyzing broad military counterproliferation risks and programs. The situation is very different
in dealing with war fighting choices, particularly issues like preemption and targeting. Assumptions of
capability can lead to preemption that is not necessary, overtargeting, inability to prioritize, and a failure to
create the detailed collection and analysis necessary to support warfighters down to the battalion level.
This, in turn, often forces field commanders to rely on field teams with limit capability and expertise, and
to overreact to any potential threat or warning indicator.

•

The intelligence community does bring outside experts into the process, but often simply to provide advice
in general terms rather than cleared review of the intelligence product. The result is often less than helpful.
The use of other cleared personnel in U.S. laboratories and other areas of expertise is inadequate and often
presents major problems because those consulted are not brought fully into the intelligence analysis process
and given all of the necessary data.

•

The intelligence community does tend to try to avoiding explicit statements of the short comings in
collection and methods in much of its analysis and to repeat past agreed judgments on a lowest common
denominator level—particularly in the form of the intelligence products that get broad circulation to
consumers. Attempts at independent outside analysis or “B-Teams,” however, are not subject to the review
and controls enforced on intelligence analysis, and the teams, collection data, and methods used are
3
generally selection to prove given points rather than provide an objective counterpoint to finished analysis.

Few of these problems have been explicitly addressed in open source reporting on Iran, and it is
uncertain from the reporting on past intelligence failures in the intelligence analysis of Iraq
before the 2003 invasion that the intelligence community has covered them at the classified
level.
Part of the problem lies with the user. Policy-level and other senior users of intelligence tend to
be intolerant of analysis that consists of a wide range of qualifications and uncertainties even at
the best of times and the best of times do not exist when urgent policy and warfighting decisions
need to be made. Users inevitably either force the intelligence process to reach something
approaching a definitive set of conclusions, or else they make such estimates themselves.
Intelligence analysts and managers are all too aware of this fact. Experience has taught them that
complex intelligence analysis--filled with alternative cases, probability estimates, and
qualifications about uncertainty--generally go unused or make policy makers and commanders
impatient with the entire intelligence process. In the real world, hard choices have to be made to
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provide an estimate that can actually be used and acted upon, and these choices must either by
the intelligence community or by the user.4

Uncertainty and Credibility of Sources
If one looks at other sources of reporting on Iran, there have been many claims from many
corners. First, from opposition groups that are largely associated with Mujahedin-e Khalq
(MEK). Their information has proved to be useful at times, yet some of the data they provided
has been “too good to be true.” The National Council of Resistance of Iran (NCRI) revelations
about Iran’s secret nuclear program did prove to be the trigger point in inviting the IAEA into
Tehran for inspections, but their claims about “5,000 centrifuges” were seen by many as an
exaggeration or at least an unconfirmed allegation.5
The source of such claims must be taken into account. As noted earlier, Mr. Alireza Jafarzadeh is
the former president of NCRI, which is associated with MEK—an organization that is considered
by the US State Department as a terrorist organization. Its motives are well known, and its
information must be considered with a certain level of skepticism. As a former CIA
counterintelligence official said “I would take anything from them with a grain of salt.”6
NCRI claimed that it relied on human sources, including scientists and civilians working in the
facilities or locals who live near the sites. In addition, the NCRI claimed at times that their
sources are inside the Iranian regime, and added that “Our sources were 100 percent sure about
their intelligence.”7 The NCRI did not provide any confirmation about their sources, and their
information is considered by some in the US and European governments as less than credible.
Another example was NCRI’s claim in September 2004 that Tehran allocated $16 billion to
building a nuclear bomb by mid 2005. This again was proven inaccurate.8
Second, US officials have cited “walk in” sources to prove the existence of an Iranian nuclear
program. It is unclear who those sources are, but the US insisted that they were not associated
with the NCRI. In November 2004, US officials claimed that a source provided US intelligence
with more than 1,000 pages worth of technical documents on Iranian “nuclear warhead design”
and missile modifications to deliver an atomic warhead. In addition, it was reported that the
documents also included “specific” warhead design based on implosion and adjustments, which
was thought to be an attempt at fitting a warhead to Iranian ballistic missiles.9
According to the Washington Post, the “walk-in” source that provided the documents was not
previously known to US intelligence. In addition, it was not clear if this source was connected to
an exile group. The same source was, apparently, the basis for the comments by then Secretary
of State, Colin Powell, on November 17, 2004 when he said “I have seen some information that
would suggest that they have been actively working on delivery systems… You don't have a
weapon until you put it in something that can deliver a weapon... I’m not talking about uranium
or fissile material or the warhead; I'm talking about what one does with a warhead.”10
Press reports indicate that “walk-in” documents came from one source and were without
independent verifications. The uncertainty about this source, reportedly, stopped many in the US
government from using the information, and some expressed their surprise when Secretary
Powell expressed confidence in the information provided. Some saw it as reminder of the
problems in his presentation to the UN regarding Iraqi WMDs, and hoped that he had not made
those remarks before they were confirmed. Some US officials even went as far as saying that
Powell “misspoke” when he was talking about the information.11
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Other US officials described the intelligence as “weak.”12 Other press reports claimed that the
source, who was “solicited with German help,” provided valuable intelligence that referred to a
“black box,” which US officials claim was a metaphor to refer to nuclear warhead design. One
US official was quoted by the Wall Street Journal as saying the documents represented “nearly a
smoking gun,” yet the same official claimed that this was not a definitive proof.13
Third, there are sources within Iran that have cooperated with the IAEA. According to IAEA
reports, Iranian nuclear scientists were interviewed on specific questions. For example, in
November 2003, the Agency requested clarification on the bismuth irradiation. The IAEA
reported that in January 2004, it “was able to interview two Iranian scientists involved in the
bismuth irradiation. According to the scientists, two bismuth targets had been irradiated, and an
attempt had been made, unsuccessfully, to extract polonium from one of them.”14
The credibility of these scientists depend on how much freedom they have to talk about specific
issues, their level of involvement, and the nature of the questions posed to them. The nature of
access and the type of information provided to the IAEA by Iranian scientists remain uncertain.
Fourth, independent intelligence gathered by the US, the EU, and regional powers have no
obvious substitute. The IAEA and the UN do not have their own intelligence and have to rely on
member states to provide them with the necessary information. These include satellite images,
electronic intercepts, human intelligence, and various forms of information gathering and
intelligence analysis. The history of the US and UK intelligence provided to UN inspectors in
Iraq, however, showed the limited ability of many intelligent agencies to get a full picture of a
country’s nuclear, biological, chemical, and missile programs.

Key Uncertainties in Iran’s Nuclear Developments
While Iran and Iraq are very different cases, much the same level of uncertainty exists. Almost
no one believes that Iran has nuclear weapons, is so close to acquiring them, or presents a timeurgent threat. Many believe, however, that it is a matter of when rather than if before Tehran
acquires nuclear weapons. That is once Iran gets the capability to produce the materials
necessary to producing a nuclear cycle; Iran would acquire the capabilities to produce a full
nuclear weapons.
The previous history has also revealed to acquire nuclear technology long before the 1979
revolution. It is also clear from IAEA discoveries that Iran has pursues two key tracks: uranium
enrichment and production of plutonium.15 Both of these tracks can produce the materials that can
be used for nuclear reactors and for nuclear weapons. The IAEA, however, does not believe that
Iran has yet been successful in achieving either goal. Mohamed ElBaradei, the director general of
the IAEA, was quoted as saying “To develop a nuclear weapon, you need a significant quantity
of highly enriched uranium or plutonium, and no one has seen that in Iran.”16

Plutonium Production
Tehran has given them enough importance to take two different tracks to achieve the capacity to
produce plutonium. First, it is building heavy-water production plants, which US officials claim
that their only purpose is to supply heavy water that is optimal for producing weapons grade
plutonium. The Iranian government, on the other hand, has claimed that their purpose is for
isotope production for its civilian nuclear energy program.17
The second track followed the production of light-water power reactors. The main reactor is at
Bushehr, which is designed to produce civilian nuclear technology. Bushehr is also the reactor
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that Russia agreed to supply its fuel and recover the spent fuel from the reactor. The US
Undersecretary for Arms Control and International Security, John, R. Bolton, claimed that
Bushehr would produce enough plutonium per year to manufacture nearly 30 nuclear weapons.18
The following chronology by the International Atomic Energy Agency (IAEA) shows the history
of Iran’s plutonium separation experiments:19
•

1987–1988: The separation process was simulated using imported unirradiated UO2 (DU); dissolution and
purification took place in the Shariaty Building at TNRC; pressed and sintered pellets were manufactured
using imported UO2 (DU) at FFL; the UO2 pellets were further manipulated into aluminum and stainless
steel capsules at FFL

•

1988–1993: The capsules (containing a total of 7 kg of UO2 in the form of powder, pressed pellets and
sintered pellets) were irradiated in TRR

•

1991–1993: Plutonium was separated from some of the irradiated UO2 targets in the capsules (about 3 kg of
the 7 kg of UO2) and plutonium solutions produced; these activities were carried out at the Shariaty
Building and, after the activities were transferred in October/November 1992, at the Chamaran Building at
TNRC; the research and development related irradiation and separation of plutonium were terminated in
1993

•

1993–1994: The unprocessed irradiated UO2 was initially stored in capsules in the spent fuel pond of TRR,
and later transferred into four containers and buried behind the Chamaran Building

•

1995: In July, purification of the plutonium solution from the 1988–1993 period was carried out in the
Chamaran Building; a planchet (disk) was prepared from the solution for analysis

•

1998: In August, additional purification of plutonium from the 1988–1993 period was carried out in the
Chamaran Building; another planchet (disk) was prepared from the solution for analysis

•

2000: The glove boxes from the Chamaran Building were dismantled and sent to ENTC for storage; one
glove box was moved to the Molybdenum Iodine Xenon Facility

•

2003: Due to construction work being carried out behind the Chamaran building, two containers holding
the unprocessed irradiated UO2 were dug up, moved and reburied

In September 2005, the IAEA analysis of Iran’s plutonium separation experiments concluded
that the solutions that were tested were 12-16 years old, which seemed to corroborate Iran’s
claims. In addition, the IAEA carried out verification tests for unprocessed irradiated UO2 targets
stored in four containers, and these results also conformed to Iranian claims, although the IAEA
argued that the number of targets provided by Iran was much lower than the actual ones. The
IAEA reported in September 2005 that, “A final assessment of Iran’s plutonium research
activities must await the results of the destructive analysis of the disks and targets.”20

Uranium Enrichment
Many weapons experts believe that the Iranian uranium enrichment program is much more
advanced and does not rely on Iran’s nuclear reactors. Former Chief UN weapons inspector in
Iraq, Hans Blix, has said that Tehran’s plans to build a 40-megawatt research reactor at Bushehr,
which is considered Iran’s main plutonium production facility, should not be the main concern.
He argued that the light-water reactor was not ideal for plutonium production. He added “What is
uncomfortable and dangerous is that they have acquired the capacity to enrich uranium of their
own uranium that they dig out of the ground…If you can enrich to five percent you can enrich it
to 85 percent.”21
These concerns were further exacerbated following Mahmoud Ahmadinejad’s, the Iranian
President, announcement on April 11, 2006 that Iran was successful at enriching uranium. “At
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this historic moment, with the blessings of God almighty and the efforts made by our scientists, I
declare here that the laboratory-scale nuclear fuel cycle has been completed and young scientists
produced enriched uranium needed to the degree for nuclear power plants [on April 9].” The
head of the Atomic Energy Agency of Iran (AEOI) and Iran’s Vice President, Gholamreza
Aghazadeh, Iranian nuclear scientists, stated that Iran had:22
•

Started enriching uranium to a level—3.5 percent—needed for fuel on a research scale using 164
centrifuges, but not enriched enough to build a nuclear bomb;

•

Produced 110 tons of uranium hexafluoride (UF6)—this amount is nearly double the amount that Iran
claimed to have enriched in 2005;

•

Aim to produce a gas high with an increased percentage of U-235, the isotope needed for nuclear fission,
which is much rarer than the more prevalent isotope U-238; and

•

Plan to expand its enrichment program to be able to use 3,000 centrifuges at the nuclear center at Natanz by
the end of 2006.

Mohammad Saeedi, Iran’s Deputy Nuclear Chief, reiterated that Iran aimed to expand uranium
enrichment to industrial scale at Natanz. In addition to installing 3,000 centrifuges at Natanz by
2006, Saeedi claimed that Iran aims at expanding the total number of centrifuges to 54,000,
which would be used to fuel 100-megwat nuclear power plant.23
While some believe that Iran’s claims about the 3.5 percent enrichment are credible, others
speculated that Iran made the announcement to send a message that military strikes of sanctions
would not deter Iran from achieving a full nuclear cycle. Much also depended on what the
announcement really meant. Iran had previously obtained at least 2 percent enrichment from the
experimental use of centrifuges and possibly significantly higher levels. The IAEA had
previously made it clear that it lacked the data to determine how far Iran had actually progressed.
Iran also had reached enrichment levels as high as 8 percent making experimental use of laser
isotope separation, although it seemed far from being able to scale such efforts up beyond
laboratory tests.
The Iranian claims also said nothing about how efficient the claimed use of a small 164
centrifuge chain was, what its life cycle and reliability was, and about the ability to engineer a
system that could approach weapons grade material. As the following chapters show, it is at best
possible to speculate on how many centrifuges of the P1-type centrifuge derivative involved Iran
would need to get a nuclear device and then move on to develop a significant weapons
production capability. It would, however, probably be in the thousands in terms of continuously
operating machine equivalents to slowly get the fissile material for a single device or “bomb in
the basement,” and tens of thousands to support a serious nuclear weapons delivery capability.
One thing was already clear long before these Iranian claims. There was nothing the UN or US
could do to deny Iran the technology to build a nuclear weapon. The IAEA’s discoveries had
made it clear Iran already had functioning centrifuge designs, reactor development capability,
and plutonium separation capability. It had experimented with Polonium in ways that showed in
could make a neutron initiator, had the technology to produce high explosive lenses and
beryllium reflectors, could machine fissile material, and had long had a technology base
capable of performing the same non-fissile of actual weapons designs used by Pakistan in its
nuclear weapons design efforts. It also seemed highly likely that it had acquired P2 centrifuge
designs and the same basic Chinese design data for a fissile weapon suitable for mounting on a
ballistic missile that North Korea had sold to Libya.
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As a result, both the claims of the Iranian president that Iran had made a major breakthrough,
and President Bush’s responding statement that Iran would not be allowed to acquire the
technology to build a nuclear weapon, seemed to be little more than vacuous political posturing.
Ahmadinejad’s statement seemed to be an effort to show the UN that it could not take
meaningful action and exploit Iranian nationalism. The Bush statement a combination of basic
technical ignorance on the part of his speech writers and an effort push the UN towards action
and convince Iran that it could face the threat of both serious sanctions and military action if
diplomacy and sanctions failed. It effectively ignored the fact that Iran not only already had the
technology, but could disperse it to the point where it was extremely unlikely that any UN
inspection effort could find it, even if Iran allowed this, or any military option could seriously
affect Iran’s technology base – as distinguished from its ability to create survivable large-scale
production facilities and openly deploy nuclear-armed delivery systems.
In reality, such developments were at most evolutionary and had been expected. Diplomats and
officials from the IAEA were quick to point out that the announcement by Iran should not be a
sign of concern and that Iran may face many technical hurdles before it can enrich enough
quantities of uranium at high levels to produce a nuclear weapon. One European official said that
while the 164-machine centrifuges were more industrial, “…it's not like they haven't come close
to achieving this in the past.” This assessment has been reflected in reports by the IAEA, which
argue that Iran has used centrifuges and laser to enrich uranium throughout the 1990s and even
before.24
To put such rhetoric in context, most of Tehran’s uranium conversion experiments took place
between 1981 and 1993 at Tehran Nuclear Research Center (TNRC) and at the Isfahan Nuclear
Technology Center (ENTC). In this case, however, it is clear that some of these activities
continued throughout 2002. According to the IAEA, Iran’s uranium enrichment activities also
received some foreign help in 1991.
The IAEA outlined its findings regarding Tehran’s uranium enrichment as follows:25
In 1991, Iran entered into discussions with a foreign supplier for the construction at Esfahan of an industrial
scale conversion facility. Construction on the facility, UCF, was begun in the late 1990s. UCF consists of
several conversion lines, principal among which is the line for the conversion of UOC to UF6 with an
annual design production capacity of 200 t uranium as UF6. The UF6 is to be sent to the uranium
enrichment facilities at Natanz, where it will be enriched up to 5% U-235 and the product and tails returned
to UCF for conversion into low enriched UO2 and depleted uranium metal. The design information for
UCF provided by Iran indicates that conversion lines are also foreseen for the production of natural and
enriched (19.7%) uranium metal, and natural UO2. The natural and enriched (5% U-235) UO2 are to be
sent to the Fuel Manufacturing Plant (FMP) at Esfahan, where Iran has said it will be processed into fuel
for a research reactor and power reactors. …
In March 2004, Iran began testing the process lines involving the conversion of UOC into UO2 and UF4,
and UF4 into UF6. As of June 2004, 40 to 45 kg of UF6 had been produced therefrom. A larger test,
involving the conversion of 37 t of yellowcake into UF4, was initiated in August 2004. According to Iran’s
declaration of 14 October 2004, 22.5 t of the 37 t of yellowcake had been fed into the process and that
approximately 2 t of UF4, and 17.5 t of uranium as intermediate products and waste, had been produced.
There was no indication as of that date of UF6 having been produced during this later campaign.

The IAEA inspections found traces of contamination from advanced enrichment effects at
Natanz. Iran claimed that these contaminations were from equipments it purchased in the 1980s
from aboard (presumably from Pakistan). Reports by the IAEA, however, showed that Iran may
have started its enrichment program in the 1970s, and that the Iranians were already partially
successful at uranium conversion.

Cordesman & Al-Rodhan: Iranian Nuclear Weapons, The Uncertain Nature of Iran’s Nuclear Program 4/12/06

Page 14

Iran has tried two different methods to enrich uranium ever since the time of the Shah. First,
Iran’s nuclear research has facilities that are dedicated to manufacturing and testing centrifuges.
This includes its ultimate goal of producing 50,000 centrifuges in Natanz. Second, Iran also
pursued enriching uranium through laser enrichment. According to Mohamed ElBaradei, the
Director General of the IAEA, Iran was able to enrich up to 1.2% using centrifuges and up to
15% using lasers.26
Some of Iran’s gas centrifuge program depended on help Tehran got from Pakistan. Although
reports by the Director General of the IAEA do not mention Pakistan by name, Iran’s gas
centrifuges could be traced back to the mid 1990s when AQ Khan approached an Iranian
company and offered P-1 documentations and components for 500 centrifuges. Iran claimed that
it only got the P-1 and not the P-2 design (the P-1 and P-2 refer to two designs for centrifuges by
Pakistan). Both Iran and Pakistan would later admit to this transaction and provide the
documents to support these allegations.27
According to the IAEA, Tehran received P-1 components and documentations in January 1994.
Tehran, however, claimed that it did not receive the first of these components until October
1994. Regardless of the month of delivery, there is one more important element that remains
unresolved. The IAEA refers to this as the “1987 offer,” which reportedly provided Iran with a
sample machine, drawings, descriptions, and specifications for productions, and materials for
2,000 centrifuge machines.28
In addition, Iran received the P-2 design in 1994/1995 from Pakistan, but that all of its
components were designed and manufactured in Iran. Furthermore, Iran claimed that it did not
pursue any work on the P-2 design between 1995 and 2002 due to shortages in staff and
resources at the Atomic Energy Organization of Iran (AEOI), and that Tehran focused on
resolving outstanding issue regarding the P-1 design. The IAEA, however, was not convinced
that Iran did not pursue further development of the P-2 design and called on Iran in September
2005 to provide more information on the history of its P-2 developments.29
This helps explain why experts have argued that Iran’s goal of producing 50,000 centrifuges in
Natanz should be considered a sign of serious concern for the international community. For
example, David Albright and Corey Hinderstein of the Institute for Science and International
Security (ISIS) argued that Iran planned in January 2006 to install centrifuges in modules of
3,000 machines that were designed to produce low enriched uranium (LEU) for civilian power
reactors. If half of these machines, however, were to be used to create highly enriched uranium
(HEU), they could produce enough HEU for one nuclear weapon a year. Furthermore, if the
Iranians do achieve their ultimate goal of 50,000 centrifuges, Albright and Hinderstein argued,
“At 15-20 kilograms per weapon, that would be enough for 25-30 nuclear weapons per year.”30
A much smaller facility might, however, be adequate. A study by Frank Barnaby for the
OxfordResearchgroup estimates Iran’s current centrifugres could produce about 2.5 separative
work units (SWUs) a year, with a range of 1.9-2.7 SWUs. If Iran had the P-2, each centrifuge
would produce roughly 5 SWU a year. A fully operational 3,000 centrifuge facility could then
produce some 7,500 SWU or about 40 kilograms of heavily enriched Uranium a year, and it
would probably take a total capacity of 5,000 machines to keep 3,000 on-line at all times.31 As
is discussed later, the 1,500 centrifuge pilot facility that Iran is now seeking to operate could
conceivably produce a single weapon in 2-3 years.
As for the other enrichment route, Iran acknowledged it had started a laser enrichment program
in the 1970s. Iran claimed that it used two different tracks in using laser enrichment: 1) atomic
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vapor laser isotope separation (AVLIS) and 2) molecular isotope separation (MLIS). Iran,
however, depended on key contracts with four (unnamed) different countries to build its laser
enrichment program. The following chronology was presented by the IAEA:32
•

1975: a contract for the establishment of a laboratory to study the spectroscopic behavior of uranium metal;
this project had been abandoned in the 1980s as the laboratory had not functioned properly.

•

Late 1970s: a contract with a second supplier to study MLIS, under which four carbon monoxide (CO)
lasers and vacuum chambers were delivered, but the project had ultimately been terminated due to the
political situation before major development work had begun.

•

1991: a contract with a third supplier for the establishment of a “Laser Spectroscopy Laboratory “ (LSL)
and a “Comprehensive Separation Laboratory” (CSL), where uranium enrichment would be carried out on
a milligram scale based on the AVLIS process. The contract also provided for the supply of 50 kg natural
uranium metal.

•

1998: a contract with a fourth supplier to obtain information related to laser enrichment, and the supply of
relevant equipment. However, due to the inability of the supplier to secure export licenses, only some of the
equipment was delivered (to Lashkar Ab’ad).

The IAEA seems to be more confident about its findings regarding Iran’s laser enrichment
developments than gas centrifuges. This is largely due to Iranian cooperation, but it also stems
from the fact that Iran had nothing to hide since its foreign contractors failed to deliver on the
four contracted Tehran signed between the 1970s and the 1990s.
According to the IAEA, Iran claimed that the laser spectroscopy laboratory and the MLIS
laboratory (the first two contracts) were never fully operational.
As for the third contract, the IAEA estimated the contract was finished in 1994, but that CSL and
LSL had technical problems and were unsuccessful between 1994 and 2000. Iran responded by
claiming that the two labs were dismantled in 2000. In addition, the IAEA concluded that “As
confirmed in an analysis, provided to the Agency, that had been carried out by the foreign
laboratory involved in the project, the highest average enrichment achieved was 8%, but with a
peak enrichment of 13%.”
Finally, the fourth contract was signed in 1998, but failed due to the supplier’s inability to obtain
export licenses. Tehran claimed that it attempted to procure these equipments and parts, but it
was unsuccessful.33
These failures almost certainly did strain Tehran's ability to effectively use the laser enrichment
track to advance its uranium enrichment activities. This may explain why Iran did less to try to
conceal its laser enrichment program than conceal the details of its centrifuge program.
According to the IAEA, Tehran’s declarations largely tracked with the IAEA inspectors'
findings. For example, Iran claimed that its enrichment level was 0.8% U235, and the IAEA
concluded that Iran reached an enrichment level of 0.99% ± 0.24% U235.34
The IAEA findings regarding this aspect of Tehran’s enrichment program are summarized in the
following two paragraphs:35
The Agency has completed its review of Iran’s atomic vapor laser isotope separation (AVLIS) program and
has concluded that Iran’s descriptions of the levels of enrichment achieved using AVLIS at the
Comprehensive Separation Laboratory (CSL) and Lashkar Ab’ad and the amounts of material used in its
past activities are consistent with information available to the Agency to date. Iran has presented all known
key equipment, which has been verified by the Agency. For the reasons described in the Annex to this
report, however, detailed nuclear material accountancy is not possible.
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It is the view of the Agency’s AVLIS experts that, while the contract for the AVLIS facility at Lashkar
Ab’ad was specifically written for the delivery of a system that could achieve 5 kg of product within the
first year with enrichment levels of 3.5% to 7%, the facility as designed and reflected in the contract would,
given some specific features of the equipment, have been capable of limited HEU production had the entire
package of equipment been delivered. The Iranian AVLIS experts have stated that they were not aware of
the significance of these features when they negotiated and contracted for the supply and delivery of the
Lashkar Ab’ad AVLIS facility. They have also provided information demonstrating the very limited
capabilities of the equipment delivered to Iran under this contract to produce HEU (i.e. only in gram
quantities).

The accuracy of such finding is critical because isotope separation is far more efficient than
centrifuge separation, much less costly once mature, uses far less power, and is much harder to
detect.36
Other aspects of Iranian activity were less reassuring. Following Iran’s announcement that it
converted 37 tons of yellowcake into UF4 in May 2005, experts believed estimated that this
amount of uranium could “theoretically” produce more than 200 pounds of weapon-grade
uranium, which would be enough to produce 5-6 crude nuclear weapons. The head of Iran's
Supreme National Security Council, Hasan Rowhani, was quoted as saying in 2005 that “Last
year, we could not produce UF4 and UF6. We didn’t have materials to inject into centrifuges to
carry out enrichment, meaning we didn’t have UF6… But within the past year, we completed the
Isfahan facility and reached UF4 and UF6 stage. So we made great progress.”37
In February 2006, ahead of the IAEA board meeting, it was reported in the press that a report
was circulated to IAEA member states regarding what press reports called “the Green Salt
Project.” The report largely used information provided by US intelligence. The project name was
derived from “green salt,” or uranium tetrafluoride. The materials are considered intermediate
materials in uranium conversion ore into uranium hexafluoride, UF4, which is central to
producing nuclear fuel.38
This project was reportedly started in spring of 2001 by an Iranian firm, Kimeya Madon, under
the auspices of the IRGC. US officials believe that Kimyea Madon completed drawings and
technical specifications for a small uranium conversion facility (UCF), and argue that the
drawings provide “pretty compelling evidence” for Iran’s clandestine uranium conversion
program. In addition, there was evidence that the Iranians envisioned a second UCF. It remains
uncertain why the operation of Kimeya Mado stopped in 2003. Some speculated that this was a
plan to replace Esfahan in case of a military strike against it. Another view is that Iran scratched
the plan after it was revealed that the new UCF was not “as good as what they had” at Esfahan.39
Another important development in Iranian activities was the IAEA’s discovery of “a document
related to the procedural requirements for the reduction of UF6 to metal in small quantities, and
on the casting and machining of enriched, natural and depleted uranium metal into hemispherical
forms,” as the IAEA February 4, 2006 resolution emphasized.40
The description of this document first appeared in the IAEA November 15, 2005 reports. This
“one page document” apparently was related to the Pakistani offer in 1987, and the IAEA made
the following assessment:41
As previously reported to the Board, in January 2005 Iran showed to the Agency a copy of a hand-written
one-page document reflecting an offer said to have been made to Iran in 1987 by a foreign intermediary for
certain components and equipment. Iran stated that only some components of one or two disassembled
centrifuges, and supporting drawings and specifications, were delivered by the procurement network, and
that a number of other items of equipment referred to in the document were purchased directly from other
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suppliers. Most of these components and items were included in the October 2003 declaration by Iran to the
Agency.
The documents recently made available to the Agency related mainly to the 1987 offer; many of them dated
from the late 1970s and early to mid-1980s. The documents included: detailed drawings of the P-1
centrifuge components and assemblies; technical specifications supporting component manufacture and
centrifuge assembly; and technical documents relating to centrifuge operational performance. In addition,
they included cascade schematic drawings for various sizes of research and development (R&D) cascades,
together with the equipment needed for cascade operation (e.g. cooling water circuit needs and special
valve consoles). The documents also included a drawing showing a cascade layout for 6 cascades of 168
machines each and a small plant of 2000 centrifuges arranged in the same hall. Also among the documents
was one related to the procedural requirements for the reduction of UF6 to metal in small quantities, and on
the casting and machining of enriched, natural and depleted uranium metal into hemispherical forms, with
respect to which Iran stated that it had been provided on the initiative of the procurement network, and not
at the request of the Atomic Energy Organization of Iran (AEOI).

As noted earlier, the foreign intermediary is believed to have been AQ Khan, the Pakistani
nuclear scientist. The United Kingdom argued that the document, on casting uranium into
hemispheric form, had no other application other than nuclear weapons. Experts agreed with this
assessment.42 IAEA officials, however, were more cautious. One senior IAEA official was quoted
as saying that the document “is damaging,” but he argued that the hand-written document was
not a blueprint for making nuclear weapons because it only dealt with one aspect of the process.43
Many experts believe that in order to understand Iran’s nuclear program, one must understand its
gas centrifuge program—particularly whether Tehran’s ability to establish a test run of 1,500
centrifuges at Natanz would give Iran enough capacity to produce high-enriched uranium (HEU).
David Albright and Corey Hinderstein, of the ISIS argued that Iran may well be on its way to
achieving this capacity:
Each P1 centrifuge has an output of about 3 separative work units (swu) per year according to senior IAEA
officials. From the A. Q. Khan network, Iran acquired drawings of a modified variant of an early-generation
Urenco centrifuge. Experts who saw these drawings assessed that, based on the design's materials,
dimensions, and tolerances, the P1 in Iran is based on an early version of the Dutch 4M centrifuge that was
subsequently modified by Pakistan. The 4M was developed in the Netherlands in the mid-1970s and was
more advanced than the earlier Dutch SNOR/CNOR machines. Its rotor assembly has four aluminum rotor
tubes connected by three maraging steel bellows.
With 1,500 centrifuges and a capacity of 4,500 swu per year, this facility could produce as much as 28
kilograms of weapon-grade uranium per year, assuming a tails assay of 0.5 percent, where tails assay is the
fraction of uranium 235 in the waste stream. This is a relatively high tails assay, but such a tails assay is
common in initial nuclear weapons programs. As a program matures and grows, it typically reduces the
tails assay to about 0.4 percent and perhaps later to 0.3 percent to conserve uranium supplies.
By spring 2004, Iran had already put together about 1,140 centrifuge rotor assemblies, a reasonable
indicator of the number of complete centrifuges. However, only about 500 of these rotors were good
enough to operate in cascades, according to knowledgeable senior IAEA officials. The November 2004
IAEA report stated that from the spring to October 10, 2004, Iran had assembled an additional 135 rotors,
bringing the total number of rotors assembled to 1,275. As mentioned above, a large number of these rotors
are not usable in an operating cascade.
Iran is believed to have assembled more centrifuges prior to the suspension being re-imposed on November
22, 2004. Without more specific information, it is assumed that Iran continued to assemble centrifuges at a
constant rate, adding another 70 centrifuges, for a total of 1,345 centrifuges. However, the total number of
44
good centrifuges is estimated at about 700.

These developments also led some observers to question whether Iran received more help from
Pakistan that it admitted. Some experts argued that the AQ Khan network tended to hand over
the “whole package” as was the case with Libya, and they question whether Iran received only
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the few pages that it shared with the IAEA.45 These revelations showed how little is known about
how advanced Iran’s uranium enrichment program.
Most experts, however, believe that Iran’s uranium enrichment program is far more dangerous
and far more advanced than its plutonium production activities. They argue that the danger of the
enrichment program is that regardless how high Iran’s enrichment level of uranium, if they were
able to enrich it at low level, they will have the know how to enrich it at higher levels and
produce the weapons grade uranium to produce nuclear weapons.46
In addition, experts are concerned that Iran may acquire uranium from other nations. For
example, during a visit by the Iranian parliament Speaker, Gholam Ali Haddad-Adel, in early
2006, Iran and Venezuela signed a deal that allowed Iran to explore Venezuela’s strategic
minerals. Venezuelan opposition figures to President Hugo Chavez claimed that the deal could
involve the production and transfer of uranium from Venezuela to Iran. The United States,
however, downplayed such reports. A State Department official was quoted as saying “We are
aware of reports of possible Iranian exploitation of Venezuelan uranium, but we see no
commercial activities in Venezuela.”47

A Continuing Process of Discovery
It is also clear that there is still much more to learn. As noted earlier, in early 2006, the New
York Times reported on new US intelligence estimates that suggested Iran’s “peaceful” program
included a “military-nuclear dimension.” This assessment was reportedly based on information
provided by the US to the IAEA and referred to a secret program called “the Green Salt Project.”
This project was started to work on uranium enrichment, high explosives, and on adapting
nuclear warheads to Iranians missiles. The report suggested that there was evidence of
“administrative interconnections” between weaponization and nuclear experts in Iran’s nuclear
program. Tehran argued that these claims were “baseless,” and promised to provide further
clarifications on the matter.48
These claims that there was a link between civilian and military nuclear tracks seem to support
the comments made by then Secretary of State Collin Powell in November 2004, yet it remains
uncertain if the sources of intelligence were the same. Mr. Powell argued that the US intelligence
had information that showed Iranian efforts to adapt their nuclear research to fit their Shahab-3
missile. He argued that it made no sense that Iran would work on advancing its delivery systems
unless they were also working on the warheads. Other US officials, however, argued that the
information Collin Powell used came from unconfirmed sources with uncertain information, and
should not be seen as a definitive proof.49
The source for this information seems to be a stolen laptop computer, which contained designs of
a small-scale uranium gas production facility by Kimeya Madon, an Iranian company. In
addition, the documents contained modification to the Shahab-3 missile in a way, US officials
believe, to fit a nuclear warhead. US intelligence, reportedly, believe that the files on the
computer were authentic, but they argue that there was no way to prove it. They argue that while
there was the possibility that the document were forged by Iranian opposition groups or
fabricated by a third country like Israel, it was unlikely. In addition, the authenticity of the
document also seemed to have been confirmed by British intelligence.50
What concerns US officials is that while nowhere on the laptop was there a mention of the word
“nuclear,” the documents mentioned the names of military officers that were linked to Mohsen
Fakrizadeh, who is believed to direct “Project 111.” US intelligence believes that this project has
been responsible for weaponizing Iran’s nuclear research efforts and missiles developments. In
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addition, the US believes that this project is the successor to Project 110, which used to be the
military arm of Iran’s nuclear research program. These revelations, however, are “cloaked” with
uncertainty and the US believes that that only way to know is if Fakrizadeh cooperate with IAEA
inspectors.51
These concerns about Iranian weaponization efforts were exacerbated by the IAEA’s discovery
of a document relating to the requirement of reducing UF6 to small quantities of metal as well as
casting enriched and natural depleted uranium into hemispherical forms.52 This is believed to be
the first link the IAEA has shown between Iran’s military and civilian nuclear program. Many
argue that this discovery was the turning point in the IAEA negotiation efforts with Tehran, and
that the failure to disclose this document early in the inspections was a cause for concern for the
Agency.
Press reports have also claimed that there was further evidence of Iran’s effort to weaponize its
nuclear research. A US intelligence assessment was leaked to the Washington Post. According to
US officials, Iran’s nuclear researchers have completed the drawing of “a deep subterranean
shaft.” The drawings outlined the plans for a 400-meter underground tunnel with remote
controlled sensors to measure pressures and temperatures. US experts believed that the tunnel
was being prepared for an underground nuclear test. One US official was quoted as saying “The
diagram is consistent with a nuclear test-site schematic.” This assessment was based on the fact
that the drawings envisioned a test control team to be so far away—10 kilometers—from the test
site, but the US believes that the tunnel was still in the drawing stage and no developments have
taken place. The evidence for this tunnel and Iranian weaponization efforts were the closest thing
to a “smoking gun” in proving Iranian nuclear weapons program.53
This illustrates the point that Iran can gain as much from concealing and obfuscating its
weaponization activities as from hiding or obfuscating the nature of its nuclear program. As long
as Iran does not actually test a full nuclear explosion, it can develop and test potential weapons
and warhead designs in a wide range of ways. It can also prepare for underground testing, and
test simulated weapons underground to validate many aspects of the test system -- including
venting -- without exploding a bomb until it is ready for the international community to know it
has actually tested a weapon.
It can develop and deploy its missile program with conventional warheads, and create
considerable confusion over the nature of its warhead and bomb tests, concealing whether it has
carried out extensive research on CBRN weaponization as part of what it claims is the testing of
conventional weapons. Telemetry can be encrypted, avoided, and made deliberately misleading.
The same is true of static explosive testing or the use of air-delivered warheads and bombs. So
far, for example, the international community and outside experts have generally failed to
explore the rational for Iran's missile efforts and other weaponization activities. The IAEA and
CWC lack any clear mandate for inspection and analysis of such activities, and the BWC does
not address the issue.
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III. The History of Iran’s Nuclear Programs
There are reasons that it is Iran’s “possible” nuclear weapons programs, and not its chemical and
biological weapons programs, have become the center of international concern and attention.
Iran has openly admitted its ambition to acquire “nuclear technology,” but Tehran has
consistently insisted that all of Iran’s efforts are intended to serve peaceful purposes. The result
has been a long international “duel” between Iran and the International Atomic Energy Agency
(IAEA), and between Iranian denials and charges made by other governments and outside
experts.
Experts have long questioned why Iran needs nuclear power, given its vast gas and oil resources.
There have been many analyses showing Iran’s use of nuclear reactors will not be cost-effective
for decades, if ever. Some have even been Iranian. Iran has insisted ever since the late 1960s,
however, that it will run out of fossil fuel and that nuclear power is cost-effective enough in the
near term to allow it to profit from freeing up oil and gas for export. More recently, Tehran has
insisted insists that its population has doubled over the last 30 years, that even gas is more
productive used in exports than as a substitute for nuclear power, and that it is in Iran’s national
security interest to have a full nuclear fuel cycle that hostile states cannot interrupt.
This “duel” has now reached the point of an international crisis. Since 2002, Iran and the
International Atomic Energy Agency (IAEA) have been in on and off negotiations and
inspection modes. The IAEA has discovered a number of disturbing details about its uranium
enrichment program that are similar to Libya’s nuclear weapons program, including the possible
ability to produce P-2 centrifuges. Iran has also conducted experiments with Uranium
Hexafluoride that could fuel a weapons oriented enrichment program, and has worked on a
heavy water plant that could be used in a reactor design that would produce fissile material far
more efficiently than its Russian-supplied light water reactor.

Nuclear Program under the Shah
To fully understand the debate over Iran’s nuclear ambitions, one must understand the history of
Iran’s efforts. Iran denied that it was developing nuclear weapons since reports first surfaced in
the early 1970s, at the time of the Shah. Many, however, believe that Iran’s nuclear ambition
were the product of the Cold War, and its close alliance with the US. During the Cold War, the
United States had the Atoms for Peace Program, which can be traced back to the Eisenhower
Administration. President Dwight Eisenhower delivered a speech to the United Nations in
December 1953 in which he argued that nuclear technology should be used for peaceful
purposes.54
Experts believe that Iran’s close relationship with the United Stated during the Cold War allowed
it to start Iran’s nuclear research. Its agreement with the US under the Atoms for Peace program
required Iran to make a commitment not to pursue nuclear weapons, but allowed Iran to pursue
“peaceful” nuclear research with only limited real-world controls. Iran and the United States also
signed an agreement in 1957 that laid the groundwork for the delivery of five-mega-watt lightwater research reactor. It commissioned in 1967 at the Tehran Nuclear Research Center.55
Somewhat ironically, US experts encouraged Iran to diversify its energy resources, and
suggested that Tehran should acquire “several nuclear reactors.” The proposal, reportedly, came
from the Stanford Research Institute. The Shah did not accept all of the proposals in such studies,
but they did influence him to consider plans to build up to 23 nuclear reactors. In 1975 the
Autonomic Energy Organization of Iran (AEOI) signed a deal with the Massachusetts Institute of
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Technology to train Iranian nuclear scientists. Other countries also played a part in building
Iran’s nuclear research facilities. For example, France assisted Iran in building the Nuclear
Technology Center at Esfahan in the mid 1970s. In addition, the Esfahan reactors were supplied
by the Chinese.56
As a result, Iran’s nuclear research capabilities and facilities expanded during the Shah’s reign—
albeit under close US scrutiny. The following chronology track key areas of nuclear
developments in Iran under the Shah:57
•

1957: Under the US Atoms for Peace program, the United States and Iran sign a civil nuclear cooperation
agreement, which provides for technical assistance, the lease of several kilograms of enriched uranium and
cooperation on researching the peaceful uses of nuclear energy.
The Institute of Nuclear Science, under the auspices of the Central Treaty Organization (CENTO), moves
from Baghdad to Tehran, prompting Shah Mohammed Reza Pahlavi to develop a personal interest in
nuclear energy.

•

1959: The Shah orders the establishment of a nuclear research center at Tehran University.

•

1960: Iran arranges to purchase a 5-megawatt research center at Tehran University.

•

February 11, 1961: The US Department of State disagrees with the Joint Chiefs of Staff's suggestion to
58
place nuclear weapons in Iran as part of US policy toward Iran.

•

1967: Iran builds a Tehran Nuclear Center at Tehran University. It has a 5-megawatt pool-type thermal
research reactor supplied by the United States and is to be operated by the Atomic Energy Organization of
59
Iran. The United State supplies Iran “hot cells,” capable of separating only grams of uranium (hot cells are
defined as “heavily shielded rooms with remotely operated arms used to chemically separate material
60
irradiated in the research reactor, possibly including plutonium-laden “targets.”)

•

November 1967: The reactor at the Tehran Nuclear Center goes critical; using 93% enriched uranium
61
supplied by the United States.

•

July 1, 1968: Iran signs the Non Proliferation Treaty (NPT).

•

March 1969: Commissariat a l'Energie Atomique (CEA) of France and Iran agree for the CEA to repair the
62
research reactor in Tehran.

•

March 13, 1969: The White House extends for another ten years the Agreement for Cooperation
63
concerning Civil Uses of Atomic Energy of 1957.

•

March 5, 1970: After being ratified by the Majlis, the NPT comes into effect.

•

1970s: The United States encourages Iran to expand its non-oil energy base. A study by the Stanford
Research Institute concluded at Iran would need an electrical capacity of 20,000 megawatts by 1990; the
United States government suggests Iran should use nuclear energy and work with American companies to
65
develop Iran’s nuclear energy.

•

December 1972: The Iranian government announces that it intends to obtain nuclear power plants within
ten years, and Iran's Ministry of Water and Power begins to study the possibility of constructing a nuclear
66
power plant in southern Iran.

•

March 1974: Iran established the Atomic Energy Organization of Iran (AEOI), to be headed by the Swiss67
trained nuclear physicist Dr. Akbar Etemad. The organization’s budget for 1975 is set at $30.8 million.

•

May 1974: Iran signs nuclear cooperation agreement with India, and the communiqué states that contracts
will be made “between the atomic energy organizations in the two countries in order to establish a basis for
68
cooperation in this field.” Iran’s safeguards agreement with the International Atomic Energy Agency
69
(IAEA) enters into force (15 May).

64
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•

June 1974: The Shah says that Iran will have nuclear weapons “without a doubt and sooner than one would
think.” The statement is denied by the Iranian embassy in Paris and the Shah later reiterates that, “not only
Iran, but also other nations in the region should refrain from planning to gain atomic arsenals.” The US and
70
Iran reach provisional agreement for the US to supply two nuclear reactors and enriched uranium fuel.

•

November 1974: The Iranian government awards a contract to Kraftwerk Union (subsidiary of Siemens) to
71
construct two Siemens 1,200-megawatt nuclear reactors at Bushehr. It also signs a contract with
Framatome of France for two 900-megawatt reactors at Bandar-e Abbas. The agreements stipulate that
France and Germany will provide enriched uranium for the initial loading and ten years’ worth of supplies.
Plans are provided on “super turnkey” basis with the French and German companies supplying nuclear
facilities and the supporting infrastructure. Iran also agrees to form a US-Iran Joint Commission to
strengthen ties between the two countries, including in the areas of nuclear energy and power generation.

•

1975: The AEOI and the Massachusetts Institute of Technology reach agreement for MIT to begin to
training Iranian nuclear engineers. Iran also founds the Nuclear Technology Center at Isfahan to operate
72
with French assistance and train personnel that will work at the Bushehr reactors that will be constructed.

•

“Mid-1970s Denmark supplies Iran with 10kg of highly enriched uranium (HEU) and 25kg of natural
uranium for research reactor fuel. [Note: After Iraqi bomb attacks on Iran's Bushehr reactors in November
1987, the International Atomic Energy Agency confirms that Iran had moved a small amount of research
reactor fuel to the site in hopes of heading off an attack. One source indicates the fuel was supplied by
73
Denmark.]”

•

1975: US specialist George Quester suggests that Iran's Atomic Energy Commission has a staff of
approximately 150 people trained in nuclear physics, with more than half of the Commission's foreign staff
coming from Argentina. Iran also has advisors from Britain, America and India and is also sending students
74
abroad for training in nuclear science.
Shah claims that the Iran having nuclear weapons is "ridiculous" considering the arsenals held by the
United States and Soviet Union. He also says his country has “no intention of acquiring nuclear weapons
but if small states began building them, then Iran might have to reconsider its policy.”
US and Iran sign deal for eight reactors valued at $6.4bn. The US Atomic Energy Commission will supply
Iran with fuel for two 1200-megawatt light water reactors and signs a provision agreement to offer fuel for
as many as six additional reactors with a total power capacity of 8,000MWe. (The agreements are subject to
75
US governmental approval).

•

February 1975: Iran and India sign a nuclear cooperation agreement. A State Department memorandum
says Iran is interested in at least four dual-purpose nuclear power and desalination plants, worth about $1bn
76
each. In March, Iran says it will award contracts to US firms for nuclear power and desalination plants of
up to 8,000MWe. Iran says it is prepared to invest $2.75bn in a private enrichment plans in the US.

•

March 1975: Iranians push for reprocessing facilities to be located within Iran. The United States and Iran
continue discussions on the issue. Officials in the US Energy Research and Development Administration
rank countries in descending order of their likelihood to seek nuclear weapons development: India, Taiwan,
South Korea, Pakistan, Indonesia, and Iran [least likely].

•

May 9, 1975: A US State Department briefing memorandum to Secretary of State Henry Kissinger says
that the outstanding issue in the US-Iranian nuclear accord is whether to allow Iran to reprocess USsupplied plutonium.

•

August 1975: A German team from Kraftwerk Union (KWU) begins work on the Bushehr reactors on the
basis of a letter of intent.

•

October 1975-September 1976: Budget for the AEOI is more than $1 billion for fiscal year 1976.

•

1976: Iran agrees buy $700 million worth of yellowcake from South Africa in exchange for Iranian help to
finance an enrichment plant in South Africa. “According to the US State Department, an official with the
Atomic Energy Organization of Iran confirms, despite public denial, that a secret agreement was reached
for Iran to purchase uranium, which may have originated in Namibia. Independent sources are unable to
77
verify the delivery of the material.
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Kraftwerk Union wins contract to construct nuclear plants in Iran.
78

•

May 1976: “The United States supplies 226kg of depleted uranium to Iran for aircraft wing ballast.”

•

July 1, 1976: The AEOI signs agreement with Kraftwerk Union for the construction of the Bushehr nuclear
power plant at a cost of 7.8 billion DM, 5.8 billion of which Iran has already paid. The agreement stipulates
that Kraftwerk Union will construct two pressurized light water units 18km southwest of Bushehr. Both
units will have outputs of 3,765MWt, or 1,296MW. The AEOI signs additional agreements with KWU for
the supply of 200,000 cubic meters of pure water and the required fuel for the Iranian plant.

•

August 1976: Talks between Iran and the United States on nuclear cooperation are suspended after
disagreement on safeguards.

•

October 1976: French President Valery Giscard d'Estaing signs agreement for Iran to purchase two French
reactors immediately and six more in the future.

•

1977 Iran agrees to pay 943 million French francs (approximately $180 million) for future uranium
enrichment services from the Eurodif consortium's Tricastin plant

•

May 13, 1977: France agrees to build in Iran two 900MW nuclear power generators worth $2 billion. The
plants will be built in the town of Darkhovin on the Karun River, near the Iranian city of Ahvaz. France
says it is ready to build eight additional nuclear plants if the United States withdraws from a deal to build
eight plants for $16 billion. The nuclear reactors under construction in Germany for Bushehr are 30%
complete.

•

August 9, 1977: Iran states that it has no intention of constructing a reprocessing facility.

•

September 13, 1977: France agrees to sell Iran two nuclear reactors and to train 350 Iranian technicians.

•

October 1977: France and Iran finalize deal for two French reactors to be built at Darkhovin.

•

October 3, 1977: The Iranian news agency reports that Iran and Austria will cooperate in nuclear waste
storing.

•

November 1977: Iran signs a “qualified letter of intent” to purchase four additional 1,200MWe pressurized
water reactors worth $5 billion from Kraftwerk Union (KWU) of West Germany.

•

November 11, 1977: Iran and Kraftwerk Union AG, a subsidiary of Siemens AG of West German, a letter
of intent to build four additional 1,200 Mwe pressurized water reactors in Iran worth $5 billion, two near
the Indus area of Isfahan, and the other two between Isfahan and Lake Rezaiyyah (modern-day Lake
Urmiyyah) on the Iranian-Turkish border.

•

October 1978: Facing internal criticism of the nuclear power program and financial difficulties, the Shah
postpones the purchase of four additional reactors from Kraftwerk Union (KWU). Akbar Etemad, director
of the Atomic Energy Organization of Iran, resigns amid allegations of mismanagement and embezzlement.

•

October 17, 1978: A secret US Department of State telegram from the American embassy in Iran to the
Secretary of State says now is not a good time to conclude bilateral nuclear agreement between the United
States and Iran because the unstable political situations in Iran and a reorganization of Iranian bureaucracy
has halted all proceedings.

•

Late 1970s: The United States obtains intelligence data indicating that the Shah has set up a clandestine
nuclear weapons development program. Also, according to Akbar Etemad, director of the Atomic Energy
Organization of Iran until October 1978, researchers at the Tehran Nuclear Research Center are involved in
laboratory experiments that could have applications for reprocessing spent fuel.

•

1979: The US stops supply of highly enriched uranium. Iran cancels a deal with the French for the Karun
River nuclear power plant at Darkhovin near Ahvaz. Approximately one-tenth of the tonnage of plant
equipment for reactor at Bushehr is shipped from West Germany before the project is halted in 1979. The
Middle East Economic Review reports that Iran is seeking to purchase a 30MW research reactor.
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While this chronology may seem detailed, there are long periods where very little data are
available on any aspect of Iran's nuclear efforts, leaving serious gaps in the historical flow of the
evidence. US experts also confirm that Iran was detected as attempting to buy controlled
technologies like laser isotope separation during this period, did make some illegal purchases,
and collected literature on nuclear weapons design and production. Iran has also always claimed
to comply with arms control agreements, and has always found an explanation for each new
discovery that claims its actions were peaceful and either research programs or efforts to create a
national nuclear power program.

Post-Revolution Uncertainties: 1980s and 1990s
There are strong indications that Ayatollah Khomeini revived the nuclear weapons program after
Iraq started to use chemical weapons against Iran during the Iran-Iraq War. While Iran continued
to state that it is not developing nuclear weapons, and some of its clerics stated such weapons
were against Islamic principles, senior Iranian officials and clerics have asserted Iran’s right to
have nuclear weapons and the kind of nuclear fuel cycle that Iran could use to produce weapons
grade materials.
Evidence has surfaced again and again that Iran might be lying, and that many of Iran’s
“peaceful” nuclear activities were actually under the direct or indirect control of the Islamic
Revolutionary Guards Corps (IRGC). However, there was no conclusive evidence Iran was
developing a weapon.
The history of every aspect of Iran’s nuclear programs during the 1980s and 1990s is more
uncertain than it was during the Shah. The following chronology, however, show that Tehran’s
intention for rebuilding its nuclear research facilities did not stop at the start of the revolution in
1979:79
•

April 11, 1979: Fereydun Sahabi, Iran's Deputy Minister of Energy and Supervisor of the Atomic Energy
Organization of Iran, states that the Atomic Energy Organization of Iran is significantly cutting back its
activities.

•

May 1979 A Khomeini adviser tells energy specialist Dr. Fereydun Fesharaki, “It is your duty to build the
atomic bomb for the Islamic Republican Party.”

•

1979: Following the Iranian revolution, construction at the Bushehr plant was suspended, with Bushehr 1
80
being 90% complete, and Bushehr 2 being 50% complete.

•

1980s: Iran is looking for companies to finish the Bushehr reactor but with no success. US pressure
prevents Kraftwerk Union from working in Iran. A variety of companies from Argentina, Spain, Germany,
81
Italy, and Czechoslovakia are expressing their intent to work with Iran but to no avail.

•

1984 Iran opens a nuclear research center at Isfahan with the assistance of China.

•

March 1984: Iraq bombs Both Bushehr plants.

•

April 1984: Jane's Defense Weekly reports that West German intelligence estimate Iran may have a
nuclear bomb within two years. According to a French report, “very enriched uranium” from Pakistan can
contribute to this effort.

•

February 1985: Iraq bombs Bushehr for the second time.

•

March 1985: Iraq bombed Bushehr for the third time.

•

November 1985: Iran signs agreement with an unnamed foreign contractor for a water desalination plant to
provide fresh water for use in nuclear plants.

82
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•

December 1985: Argentina and Iran sign a nuclear cooperation agreement in which Argentina agrees to
supply Iran with 20% enriched uranium (HEU).

•

February 1986: Abdul Qadir Khan, Pakistan's leading nuclear scientist, makes a secret visit to Bushehr.
Pakistan and Iran sign a secret nuclear cooperation agreement later in the year.

•

July 1986: Iraq bombs Bushehr for the fourth time.

•

1987: Iran says it plans to build a yellowcake plant in Yazd Province.

•

January 1987: At a secret meeting, Iranian officials decide to allocate additional funds toward developing
86
nuclear weapons.

•

January 1987: Fereydun Fesharaki, who headed the Shah's secret nuclear weapons program, returns to
87
Iran after a seven-year exile; all of his expenses are paid by the government.

•

November 1987: Iraq bombs Bushehr for the fifth and sixth time; at this point, the core areas of both
88
facilities were completely destroyed.

•

1988: Iran approaches Pakistan for help in enriching uranium. The head of Pakistan's uranium enrichment
program begins to hold talks with officials at the Atomic Energy Organization of Iran in 1988. Rumors that
Pakistan is helping Iran develop nuclear weapons persist.

•

1988: Iran receives a delivery of large quantities of uranium concrete from South Africa. A book reports
89
that Iran owns 15% of the Rossig uranium mine in Namibia.

•

Early 1990s: The Iranian government makes a decision that 10 nuclear units will provide 20% of energy in
90
Iran by 2005.

•

February 7, 1990: Iranian Speaker Parliament Kharrubi inaugurates the Jabir bin al-Hayyan laboratory.
91
Operated by the Atomic Energy Organization of Iran, it will be geared to teaching nuclear technology.

•

March 1990: Iran possibly opens a uranium ore processing plant near the Saghand uranium mine in Yazd
92
province.

•

March 6, 1990: The Soviet Union and Iran sign protocol for the USSR to build two VVER 440 reactors in
Iran. In turn, Iran will provide three billion cubic meters of natural gas. The countries also agree to
cooperate on nuclear research for peaceful purposes. The agreement also provides for the Soviet Union to
93
complete the two 1293MW pressurized water reactors at Bushehr.

•

March 14, 1990: The Isfahan Nuclear Technology Center opens. The center includes sub critical mass
reactors and neutron production laboratories designed and built by the Atomic Energy Organization of Iran
for the purpose of gaining the technology to design nuclear reactors. The reactors use natural uranium.

•

March 15, 1990: Nuclear Developments reports that according to a Jane's publication, Chile, Iran, South
94
Korea, and Libya can produce nuclear weapons.

•

Third Quarter 1990: According to the PPNN Newsbrief, delays in production at the Pilcanyeu enrichment
plant mean that Argentina may have to revise its contracts for delivery of 20% enriched uranium for the
95
research reactors it has supplied to Algeria, Iran, and Peru.

•

1991: Iran purchases a cyclotron accelerator from Ion Beam Applications, a Belgian company. The
cyclotron is meant to be used in Iran’s Nuclear Medical Research Center in Karaj. The center is purportedly
96
civilian, but Chinese and Russian technicians have been seen at the site.

85

China provides Iran with 1000 kg of natural uranium hexafluoride, a gas that can be used to enrich
97
uranium.

•

September 1991: US satellite shows construction on a plutonium production plant and a large number of
98
Chinese technicians at Isfahan. Construction also begins at Isfahan on a 27kW research reactor provided
by China.
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November 1991: Hans Blix, director general of the International Atomic Energy Agency, says he has “no
cause for concern” about Iran's attempts to acquire nuclear technology. At the same time, he says the IAEA
may begin implementing special inspections with Iran as a possible test case.
A statement by China’s foreign ministry (4 November) announces the details of China’s cooperation with
Iran; it says that China has signed deals to provide Iran with an electromagnetic separator for isotope
production in 1989 and a small reaction in 1991. The statement reads: “These facilities are used for nuclear
medical diagnosis and nuclear physics research, isotope production, education and personnel training …
Guided by the internationally observed regulations, China had requested the International Atomic Energy
Agency to enforce safeguards before these facilities were shipped.” Joseph Snyder, a US State Department
press officer, commented that, “we are concerned that any dual-use equipment sold to Iran for commercial
99
purposes could be diverted to other applications.”

•

December 1991: Nuclear warheads from Kazakhstan are reportedly transferred to Iran through
100
Turkmenistan.

•

1992: The International Atomic Energy Agency twice inspects nuclear facilities identified in news media
and intelligence reports as sites where Iran is developing nuclear weapons. The IAEA finds no evidence of
illegal activity either time. In another visit to a nuclear facility cited as having a fissile material production
pilot program, inspectors find no evidence of undeclared activities. The United States says that the IAEA
was unable to detect the alleged activities because it did not have access to the same detailed, highly
classified, intelligence information as the United States. But diplomatic sources suggest that the US offers
the IAEA with limited intelligence information on Iran's alleged covert nuclear activities. The validity of
US data, however, are not shared unanimously by governmental officials. For the first time, Iran declares
101
its Isfahan site to the International Atomic Energy Agency.

•

January 1992: Hamian Vahdati, the presumed head of Iran's nuclear program, says no country can be
taken seriously without a nuclear research program, and that Iran wants to have the technology and
knowledge to make nuclear weapons in case it needs them. Mahmud Vaezi, Deputy Foreign Minister says
102
that Iran opposes nuclear weapons buildup.
Syria and Iran sign a “nuclear pact,” according to which Iran will offer Syria a “nuclear umbrella” in case
of an Israeli attack.

•

February 26, 1992: Reza Amrollahi, president of Iran Atomic Energy Organization, tells the International
103
Atomic Energy Agency Board of Governors that Iran will complete the reactors of Bushehr.

•

March 1992: India resumes its deal to sell a 10MW nuclear research reactor to Iran.

•

March 1992: Paul Muenstermann, vice president of the German Federal Intelligence Service (BND), says
that Iran received two of three nuclear warheads and medium-range nuclear delivery systems that are
105
missing from Kazakhstan.

•

June 1992: Kazakh deputy Ozhas Suleymanov says the three missing nuclear weapons said to have been
106
transferred to Iran have been found at Semipalatinsk.

•

October 1992: Ayatollah Mohajerani, deputy president of Iran, says that, “because the enemy [Israel] has
107
nuclear facilities, the Muslim states too should be equipped with the same capacity.”

•

October 1, 1992: Nucleonics Week reports that Liu Xuehong, deputy director general of the Ministry of
Energy and Bureau of International Cooperation at the China National Nuclear Corporation, says China
cannot supply a 20MW reactor to Iran due to “technical reasons.” Iran was seeking a 25 to 30MW heavy
108
water-moderated natural uranium-fueled reactor.

•

November 14, 1992: According to Mayak Radio Network (Moscow), buyers from Azerbaijan bought an
undisclosed portion of the uranium stolen from the Chepetsk plant; they apparently intend to sell it to
109
Iran.

•

December 1992: Iran offers $3.5 billion to Pakistan to share its nuclear technology.

104
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•

1993: China provides Iran with an HT-6B Tokamak fusion reactor that is installed at the Plasma Physics
111
Research Center of Azad University.

•

January 23, 1993: Gad Yaacobi, Israel's ambassador to the United Nations, says Iran devotes $800 million
per year to the development of nuclear weapons; he also said that Iran has become "the main threat now" to
112
peace in the Middle East.

•

February 1993: The IAEA confirms that Argentina will export a shipment of 20% enriched uranium to
113
Iran in 1993.

•

February 21, 1993: Iran and China sign a deal to construct two 300MW nuclear power plants in Ahvaz.

•

March 5, 1993: According to Proliferation Issues, the Russian Federation Foreign Intelligence Service
(FIS) has issued a report that says Iran does not possess nuclear weapons and even with outside help, it will
115
take Iran more than 10 years to develop nuclear weapons.

•

April 13, 1993 The Iranian parliament ratifies nuclear cooperation agreements with Russia and China. Iran
will buy two VVER-440s [440MW reactors] from Russia and two 300MWe pressurized water reactors
116
similar to those at Qinshan from China.

•

June 18, 1993: According to the voice of the Islamic Republic of Iran, Amir Kabir Technological
University and the Atomic Energy Organization of Iran have produced an X-ray tube using cobalt-57,
117
designed to detect uranium.

•

October-November 1993: A team from the IAEA Agency visits three nuclear research centers, at Tehran,
Isfahan, and Karaj, but is not given full access to all activities nor to soil and particle samples at the sites.
IAEA spokesman David Kyd reports that the team, "found no evidence which was inconsistent with Iran's
118
declaration that all its nuclear activities are peaceful."

•

November 11, 1993: Italian customs officials seize eight steam condensers for nuclear reactors,
119
manufactured by Ansaldo, and prevent them from being exported to Iran.

•

January 1994: Italian inspectors seize ultrasound equipment at the port of Bari. The equipment can be
120
used for reactor testing and was bound for Iran.

•

March 1994: A Chinese-supplied 27 kilowatt thermal (kWt) miniature neutron source reactor (MNSR)
121
goes critical in March 1994.

•

March 21, 1994: Russia begins work on the first unit of Iran's 1000MW plant, according to a source at the
plant. The plan is for the Bushehr nuclear power plant to be finished in four years. The report also suggests
122
that 85% of the construction and 65% of mechanical and electrical work at Bushehr is complete.

•

September 1994: A senior Iranian diplomatic official tells Nucleonics Week that Iran is reconsidering its
membership in the Nuclear Nonproliferation Treaty (NPT) because the West is stifling Iran’s access to
123
nuclear power technology even though Iran is meeting its NPT obligations.

•

September 11, 1994: The head of the AEOI announces that the Bonab nuclear research center in West
124
Azerbaijan province will conduct nuclear research for “agricultural purposes.”

•

September 19, 1994: Uri Saguy, head of Israel’s Army intelligence, that Iran is likely to have developed a
125
nuclear weapon within about eight years.

•

December 5, 1995: The Iran Brief reports that, according to intelligence sources in Washington, “China
recently delivered a consignment of uranium hexafluoride to Iran, also known as UF6, or more simply, as
‘hex.’ Hex is the gaseous form of uranium used in the enrichment process to obtain weapons-grade
126
uranium.”

•

January 1995: A visit by the International Atomic Energy Agency reports that the Moallem Kalayeh
facility near the city of Qazvin, allegedly housing uranium enrichment gas centrifuges, is a recreation
127
facility for nuclear industry staff.

114
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President Rafsanjani inaugurates the Bonab nuclear research center; it remains unclear, however, whether
128
construction is beginning or ending.

•

January 8, 1995: Russian Minister of Atomic Energy Viktor Mikhailov and Reza Amrollahi, head of the
Atomic Energy Organization of Iran, sign an $800 million contract for Russia to build a VVER-1,000MWe
129
reactor at Bushehr within four years.

•

January 19, 1995: President Rafsanjani inaugurates a nuclear medical research and production unit at
Karaj. The facility will be b used to produce radioactive materials for medical scans. It contains a cyclotron
130
accelerator with a 30 million electron-volt power. .

•

February 25, 1995: According to the Associated Press, a nuclear power plant will be soon connected to
131
Iran’s electricity grid, indicating that the plant may near completion.

•

April 21, 1995: Deutsche Presse-Agentur reports Iran will only sign an indefinite extension to the NonProliferation Treaty (NPT) if the five nuclear powers agree to first reduce and then eliminate their nuclear
132
arsenals.

•

May 11, 1995: At a joint press conference with US President Bill Clinton, Russian President Boris Yeltsin
announces that Russia will eliminate all “military” aspects of its nuclear deal with Iran, meaning “the
133
creation of nuclear weapons-grade fuel and a centrifuge and the construction of silos.”

•

May 24, 1995: Rainer Funke, parliamentary secretary of the German Ministry of Justice and member of the
134
Bundestag, says that, “plants placed at the disposal of Iran are not capable of producing atomic weapons.”

•

May 30, 1995: Sergey Tretyakov, Russian ambassador to Iran, says “'we are convinced that Iran has no
ambitions in the nuclear field ... when someone wants to develop a nuclear bomb, they must have the
political will and the technological base. The Iranians don't have such aspirations - but even if they had, I
135
think it would take them 50 years.”

•

June 1, 1995: Reza Amrollahi, head of the Atomic Energy Organization of Iran, reportedly said that Iran
would open three more yellowcake-milling facilities in Bandar-e Abbas and Bandar-e Langeh in addition to
the one at Saghand.

•

June 26, 1995: President Hashemi-Rafsanjani announces the completion of the first phase of a nuclear
136
research center in Bonab.

•

July 3, 1995: IAEA Director General Hans Blix says that inspections have not detected any evidence of
137
nuclear-military programs in Iran.

•

August 12, 1995: Russia signs contract with Iran to supply Russian nuclear fuel to Iran for 10 years.

•

September 5, 1995: Russia and Iran sign contract for Russia to construct two additional light water VVER138
440 [440MW] nuclear reactors at Bushehr.

•

September 12, 1995: Mehdi Safari, Iran’s Ambassador to Russia, tells Russian journalists that Iran has no
139
desire to make nuclear weapons and that the Bushehr nuclear power station will be Iran's “first and last.”

•

September 27, 1995: Chinese Foreign Minister Qian Qichen reportedly tells Secretary of State Warren
Christopher that China will not sell two 300MW nuclear reactors to Iran. Two days later, he tells the United
140
Nations that the side in Iran is unsuitable and that the deal has been “suspected for the time being.”

•

October 19, 1995: China signs a deal with Iran to provide it with uranium processing technology.
According to the Sunday Times, “The plant converts raw uranium into metal or gas that can then be
enriched to make either fuel for nuclear weapons or for power reactors. Iran is likely to argue that the plant
will be used for the latter. But nuclear experts doubt that, saying Iran does not have the facilities to
manufacture reactor fuel. The plant's capacity of 100-120 tons per year also means it is much too big to be a
141
pilot plant for research.”

•

December 6, 1995: Dust-Mohammadi, technical affairs deputy of the Atomic Energy Organization of Iran,
says that the location for the two nuclear reactors to be built by China has been moved from Darkhovin to
142
Bushehr. The reason is Bushehr has “potential and plentiful water resources.”

Cordesman & Al-Rodhan: Iranian Nuclear Weapons, The Uncertain Nature of Iran’s Nuclear Program 4/12/06

Page 29

•

January 2, 1996: President Hashemi-Rafsanjani inaugurates a nee research in Tehran. He also says
Bushehr will be operational by 1999 and that, “making use of nuclear technology for peaceful purposes is
143
something without which a country could not find its real standing in the world.”

•

January 7, 1996: Brigadier General Yaaqov Amidror, the deputy head of the Israeli Defense Forces (IDF)
144
Intelligence Branch, says that Iran will be able to produce unconventional weapons within five years.

•

January 25, 1996: Intelnews of Kiev reports that the Turboatom plant in Kharkov will sign a contract with
145
ZagranAtomEnergoStroy for producing two turbines for the Iran's Bushehr nuclear power plant.

•

February 6, 1996: Reza Amrollahi, head of the AEOI, says that Iran has developed laser technology and
produced zero-power and miniature reactors.

•

February 7, 1996: Yevgeniy Mikerin of the Russian Ministry of Nuclear Power Engineering says that the
Bushehr nuclear power plant will receive fuel from a chemical plant which makes fuel cassettes for
146
Chernobyl-type VVER-1000 reactors.

•

March 1996: Spain and Iran negotiate a $1.5 billion that includes nuclear cooperation: “Nuclear
cooperation between the two countries is aimed at concluding a contract on technical monitoring of the
implementation of the Iranian nuclear reactor project in Bushehr and the introduction of Western
technologies into its implementation. It was agreed that the Iranian government would allocate 100m
147
dollars for the requisite monitoring of the implementation of the Bushehr reactor project.”

•

March 4, 1996: Russian Minister of Atomic Energy Viktor Mikhailov says that the project at Bushehr
148
should be completed in 2.5 years.

•

March 1996: According to sources at the Kurchatov Energy Institute in Moscow, Russia, Iran, India, and
China sign a protocol to establish the Asian Fusion Research Foundation to further research in nuclear
fusion energy.

•

March 28, 1996: Western diplomatic sources say that Iran has bought enriched uranium from Russian
149
diplomats in Mazar-e-Sharif, northern Afghanistan.

•

April 14, 1996: Albert Chernishev, the Russian Deputy Foreign Minister, says that Russia’s agreement
150
with Iran is based on reactors which cannot produce plutonium to be used for nuclear weapons.

•

May 1996: According to a source at the AEOI, a Chinese-Iranian team will look for uranium deposits in
151
Eastern Iran.

•

May 11, 1996: China makes a pledge to the US not to assist with nuclear facilities that are not
152
internationally safeguarded.

•

June 1, 1996: Iranian President Rafsanjani tells an open session of parliament that Iran has “endless” gas
153
reserves and 93 billion barrels of oil reserves, which could, with improved technology, last for 150 years.

•

June 7, 1996: Sergey Tetrayakov, the Russian ambassador to Iran, says that the Bushehr project can be
154
completed in 48 months.

•

July 5, 1996: Reza Amrollahi, head of the Atomic Energy Organization of Iran, announces Iran’s intent to
155
sell its share in French uranium-enrichment plant.

•

July 7, 1996: According to a report by the Islamic Republic News Agency, the first reactor unit will be
156
operational by 1999 and will expand the country’s electricity capacity to 2,400MW.

•

August 20, 1996: According to Reza Amrollahi, head of Atomic Energy Organization of Iran, two 300MW
157
nuclear power plants will be constructed by China and will be ready nine years.

•

September 25, 1996: Iran signs the Comprehensive Test Ban Treaty, while also stating reservations that
the treaty, “fails to be within a framework of comprehensive nuclear disarmament treaty, [...] that in the
field of control and supervision, national technical equipment only plays a complementary and temporary
158
role [...]” and that Israel should not be in “the Middle East and eastern Asia group.”
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•

October 16, 1996: According to Yadernyy Kontrol (Moscow), Iran has “a 5MW TRR light water reactor
supplied by the United States, which uses 20% enriched uranium that Iran gets from Argentina; a zerocapacity heavy water reactor; a neutron source using 90% enriched uranium; a light water training reactor
of subcritical capacity; and a graphite training reactor of subcritical capacity. All but the 5MW reactor were
159
supplied by China.”

•

December 12, 1996: US officials tell Nucleonics Week that China is short on meeting the conditions that
America wants before activating a 1984 Sino-US nuclear cooperation agreement between the two
countries. The Chinese expression of interest to export a uranium hexafluoride conversion plant to Iran is of
160
particular concern to the US administration.

•

March 6, 1997: According to Iranian President Rafsanjani, the Bushehr nuclear power plant would be able
161
to produce 2000MW of power.

•

March 21, 1997: Yevgeniy Reshetnikov, Deputy Minister at the Russian Ministry of Atomic Energy
(Minatom), assembly of light water reactor at Bushehr will begin in early 1998, and its scheduled
162
commission is 2001.

•

June 2, 1997: Iran announces that the first phase of its $33 million electron accelerator is now in operation.
The center, which is in Yazd, will be used for industrial purposes and is believed to have 3 MeV Van de
163
Graaff accelerator.

•

June 24, 1997: Mohammad Sadeq Ayatollahi, Iran's permanent representative to the International Atomic
Energy Agency, says that the Bushehr plant will be operational in three years that nuclear power is part of
the government’s plant to reduce dependence on oil; he said Iran planned to get 20% of its energy from
164
nuclear power.

•

June 28, 1997: A joint estimate by European intelligence services, addresses for European Union leaders,
concludes that Iran will have nuclear weapons in five, or at most seven years from now, while it will also
165
possess long-range ballistic missiles capable of delivering them 3,000 km away.

•

February 1998: China decides not to sell Iran hundreds of tons of anhydrous hydrogen fluoride, which is a
chemical that can be used to enrich uranium. The sale, intended for the Isfahan Nuclear Research Center,
166
was suspended almost two years after China made a pledge to the US not to make such sales to Iran.

•

February 2, 1998: Iranian subcontractors are falling behind their project of building the reactor hall,
producing five months worth of work in 25 months; Iran converts many of the contracts to Russian
subcontractors on a “turn key” basis, giving the Russian team greater control over the entire project effort
167
and systems integration.

•

March 6, 1998: Ukrainian Foreign Minister Hennadiy Udovenko and US Secretary of State Madeleine
Albright sign an agreement for new export controls of weapons technology and a deal for Ukraine to cancel
168
its proposed nuclear cooperation with Iran.

•

April 10, 1998: The Jerusalem Post reports that according to top secret Iranian documents Iran paid $25
169
million for two tactical atomic weapons smuggled from the former Soviet Union. The report was denied
by the spokesperson for the Russian nuclear energy ministry and by the Foreign Minister of Kazakhstan.

•

July 29, 1998: President Bill Clinton signs executive order barring US aid to seven Russian firms found to
170
have sensitive weapons technology to, among others, Iran.

•

November 24, 1998: Yevgeny Adamov, Russian Atomic Energy Minister, signs an agreement with
Mohammed Aghazadeh, head of the Iran’s Atomic Energy Organization, to complete the Bushehr power
171
plant and to study the possibility of building a second plant in Iran.

•

Late November 1998: Projections on the completion of the Bushehr plant differ; according to the head of
the Atomic Energy Organization of Iran, the plant will be ready in 52 months; the Deputy Minister of the
Russian Atomic Energy Ministry claims the plant will take ten years to finish; and the Russian foreign
172
ministry says the first phase of the reactor will be completed in May 2003.
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•

February 1999: Iran agrees to buy turbines from a Russian factory in St. Petersburg, Russia, increasing
173
significantly, but by an unspecified amount, its $850 million deal for the building of the Bushehr reactor.
The Izhorskiye Zavody machine-building company “will produce equipment for the first circuit of the
reactor: the reactor vessel, the steam generator casing, the lid for the No 1 unit, as well as inner appliances.
174
Such production takes three years, which means the equipment will be delivered late in 2001.”

•

September 1999: Four men are arrested in Georgia while trying to sell 1kg of uranium-235. Shukri
Abramidze, Leader of the Georgia Academy of Sciences Physics Institute's Atomic Center, believes the
175
uranium was bound for Iran. U-235 was destined for Iran.

•

November 15, 1999: The head of the AEOI says that 26% of the nuclear power plant in Bushehr is
176
completed and that 25% of the station’s power engineering equipment has been installed to date.

This timeline highlights how uncertain Iran’s nuclear efforts during the 1980s and 1990s were.
The two milestones that many experts believe are central to understanding developments in
Iran’s nuclear program, however, are the 1987 and the mid-1990s offers by the AQ Khan
network. The nature of offer, however, remains a mystery. Iran claims that it received the
drawings of centrifuges but not the designs. After initial denials, Pakistan admitted that the AQ
Khan offered help to Iran. It has been reported that people who where involved in the AQ Khan
network have offered contradictory explanation about what was delivered.177

The “Lost Years:” 2000-2002
The details of Iran’s nuclear programs from the late 2000 to 2002 are even less clear than usual.
Nevertheless, there were some interesting developments:178
•

January15, 2000: Japanese authorities arrest two former executives of Sunbeam, a Japanese optical
equipment manufacturer, on the suspicion that they had exported sensitive equipment to Iran in 1995;
179
material that authorities believe may have been sold to North Korea in exchange for missile technology.

•

February 1, 2000: According to Yevgeny Reshetnikov, Russian deputy minister of atomic energy, the
installation of a the reactor at Bushehr in Iran is running 18 months behind schedule and is now expected to
be completed in March 2002. According to the minister, “large-scale physical works at the site have only
180
just begun,” while it is unclear how many of the German items at the site will need to be replaced.

•

March 14, 2000: President Bill Clinton signs the Iran Nonproliferation Act of 2000, which among other
things, bans “extraordinary payments” to Russia in financing the International Space Station in the event
that Russian firms are found to be supporting Iran’s nuclear weapons program.

•

April 4, 2000: According to the Russian daily Izvestiya, Russian Atomic Energy Minister Yevgeny
Adamov said that Russia and Iran have reached an agreement for a $3.3bn deal to build three more nuclear
181
reactors, one in Bushehr and two in a place that has not been determined yet.

•

April 22, 2000: The Georgian Institute of Physics conclude that the 920 grams of the uranium that was
seized in September 1999 is up to 30% enriched uranium-235, suggesting that it came from abroad as the
182
substance is no longer used in Georgia.

•

May 11, 2000: Russian President Vladimir Putin signs a decree allowing Russian companies to export
nuclear material to countries that have not agreed to accept full international safeguards, though the move
183
may be directed at Russian trade with India rather than Iran.

•

May 22, 2000: According to Mehdi Safar, Iran’s ambassador to Moscow, the Bushehr nuclear power plant
184
is about 40% complete.

•

June 1, 2000: Iranian officials say that their country will not sign the “additional protocol” for more
185
intrusive IAEA safeguards unless America ends its antagonism to Iran’s nuclear development program.

•

September 21, 2000: Russia agrees to freeze a deal for supplying laser technology, which American
officials believe could split isotopes, to Iran. Yuri Bespalko, chief of the Atomic Energy Ministry's press
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service said that, “We think that the equipment meant for Iran does not fall under the limits of the
international exports regime ... Nevertheless, the topic is sensitive, especially for the United States, and a
decision has been made to give the issue more consideration.” Boris Yatsenko, director of the
Microtechnology Center at the Yefremov Institute, said that ''Neither the Soviet Union nor Russia has ever
developed laser technology to split uranium isotopes ... It is senseless to speak about the possibility of
186
exporting such a laser technology, since nobody in the world has it.”

•

December 27, 2000. Al-Sharq Al-Awsat reports that the United States is investigating a ring smuggling
uranium and plutonium from Ukraine to Iran and Iraq. The investigations are centering around a Kurd
187
names Hanafi Yukazan, who was arrested in May in Bulgaria carrying highly enriched uranium.

•

January 16, 2001: Vitaly Nasonov, spokesman for the Russian Nuclear Energy Minister, says that the
Bushehr reactor will be completed as planned in 2003, and that Russia is conducting a feasibility study for
188
building a sector reactor in Iran.

•

March 8, 2001: According to the deputy head of the Atomic Energy Organization of Iran, the Bushehr
plant is 50% complete. He also adds that, “the Russian experts' level of management and planning did not
189
equal their level of technical qualifications.”

•

March 12, 2001: The public relations service of Izhorskiye Zavody (St. Petersburg) says that the reactor
190
equipment for the Bushehr nuclear power plant is 90% complete.

•

March 16, 2001: Vladimir Slivyak, co-chairman of Ekozashchita, says in an interview that in signing the
contract to build the Bushehr nuclear power plant, “Russia assumed obligations that cannot be realized. The
reactor was 40% completed by the German division of Siemens, and we received the contract on the
condition that we finish all construction by the end of 2001. According to associates of Atomstroyeksport,
the authors of the contract were aware that the deadline was unrealistic. Specialists are also certain that the
191
deadline that has now been announced, the end of 2002 is also unrealistic—six years are needed.”

•

March 22, 2001: Four 82-ton water tanks are about to be delivered, via St. Petersburg, to the Bushehr
192
nuclear power plant.

•

April 15, 2001: Workers begin laying the foundations for a steam power generation at Bushehr.

•

May 28, 2001: According to Khusro Abedi, an official with the Atomic Energy Organization of Iran, the
194
Bushehr nuclear power plant is 52% complete and will be finished in the next three years.

•

June 27, 2001: According to Vladimir Vinogradov, Russia’s deputy atomic energy minister, the first unit
195
at Bushehr is 80% complete.

•

July 9, 2001: Binyamin Ben-Eliezer, Israel’s minister of defense, says that Iran could have nuclear
196
weapons by 2005; “as far as we know by the year 2005 they will, they might, be ready.”

•

September 7, 2001: A CIA report reads: “the expertise and technology gained, along with the commercial
channels and contacts established—particularly through the Bushehr nuclear power plant project—could be
197
used to advance Iran’s nuclear weapons research and development program.”

•

September 19, 2001: Yevgeny Adamov, the Russian Minister of Atomic Energy, says that Russia has
198
started building another nuclear reactor in Iran.

•

October 2, 2001: The Russian atomic energy ministry announces that it plans to deliver the first of two
nuclear VVER-type reactors at Bushehr by November 2001. It will weigh 317 tons and will be assembled
199
upon arrival in Bushehr.

•

February 11, 2002: The Kolomensky Zavod holding company starts building 3,100 KW diesel plants to be
used for emergency cooling and for emergency power in a nuclear plant. Iran is supposed to get four
DGU6200 diesel generator plants, each with two 15-9DG diesel generators, plus one DGU-3100 plant,
200
including one 15-9DG diesel generator.

•

February 14, 2002: Deputy Nuclear Energy Minister Valery Lebedev says Russia will complete the
Bushehr plant by late 2004 or early 2005. He also pledged that the spent nuclear fuel will be returned back
201
to Russia.

193
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•

March 21, 2002: Bushehr plant director Majid Teymouri says that operation of the Bushehr-1 PWR is
202
“about four months behind schedule.”

•

April 27, 2002: Construction is complete on the main component of the 1,000MW nuclear power plant in
203
Bushehr.

•

May 10, 2002: A US spy satellite shows that Iran has moved US-made improved Hawk air defense
204
missiles to Bushehr.

•

July 12, 2002: Russia’s Atomic Energy Minister Alexander Rumyantsev says that, "construction of the
first power unit is nearing completion … Heavy equipment is being supplied, along with the reactor’s body,
205
pipes and pumping equipment. In August, a turbine will be delivered.”

•

July 26, 2002: The Russian government announces a 10-year plan to build six nuclear reactors in Iran, four
206
in Bushehr and two in a future plant in Akhvaz.

The end result of these developments was to reveal a long list of nuclear programs and facilities-that are at best ambiguous in character. Iran’s efforts since the 1980s, however, did not provoke
controversy with the international community, and did not lead to active scrutiny of Iran’s
nuclear program.

Nuclear Revelations: 2002-2003
This situation changed following the attacks of 911, the US scrutiny of Iraq’s WMD program,
and the US naming Iran a member of the club of the “Axis of Evil.” Iran’s nuclear program
became the subject of more concern. This change in the scrutiny of Iran’s nuclear program can
partially be traced back to August 14, 2002 when the National Council of Resistance of Iran
(NCRI) identified a “secret” Iranian nuclear program.207
The revelation focused on heavy water production facility at Arak and a nuclear fuel production
at Natanz. The groups also outlined five different “active” nuclear projects including power
plants in Busher, Arak, and Isfahan. In addition, NCRI identified four research centers at Karaj,
Bonab, Saghand, and Amirabad.208
On September 16, 2002, Reza Aghazadeh, the President of the Atomic Energy Agency of Iran
(AEOI) declared—at the 46th General Conference of the International Atomic Energy Agency
(IAEA) in Vienna—that:209
Iran is embarking on a long-term plan, based on the merits of energy mix, to construct nuclear power plants
with a total capacity of 6000 MW within two decades. Naturally, such a sizeable project entails with it an
all out planning, well in advance, in various fields of nuclear technology such as fuel cycle, safety and
waste management. I take this opportunity to invite all the technologically advanced member States to
participate in my country’s ambitious plan for the construction of nuclear power plants and the associated
technologies such as fuel cycle, safety and waste management techniques.

During the General Conference, the Director General of the IAEA and Aghazadeh, who was also
the Vice President of Iran, met to discuss Iran’s declaration. Iran expressed its intention of
developing “its nuclear fuel cycle, and agreed on a visit to the two sites later in 2002 by the
Director General, accompanied by safeguards experts, and to a discussion with Iranian
authorities during that meeting on Iran’s nuclear development plans.” The discussions concerned
facilities at Natanz and Arak.210
In September 2002, commercial satellite photos confirmed the existence of major new Iranian
nuclear sites in Natanz and near Arak, whose existence and nature Iran had made major efforts to
conceal, and whose underground facilities had been completed in ways deliberately designed to
conceal their scale and importance. The IAEA confirmed that it was seeking access to inspect
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these sites, and US officials were quoted as saying that the large facility in Natanz appear to be
uranium-enrichment plant.
In December of the same year, the US accused Iran of pursuing nuclear weapons and demanded
that Iran cooperate with the IAEA inspection. Iranian officials denied the existence of nuclear
weapons. Hamid Reza Assefi, the Iranian ambassador to the United Nations, said in an interview
that “I can categorically tell you that Iran does not have a nuclear weapons program... Any
facility we have ... if it is dealing with nuclear technology, it is within the purview of our
peaceful nuclear program.”211

Tehran Invites the IAEA
This started a process of IAEA inspection efforts and Iranian failures to fully respond that still
continues. On February 9, 2003, then Iran’s President, Mohammad Khatami, invited the
International Atomic Energy Agency (IAEA) to visit Iranian nuclear facilities, including Natanz.
In response to this call, the head of the IAEA, Dr. Mohamed ElBaradei, traveled to Tehran
during February 22-23, 2003 to discuss the scope of Iranian cooperation with IAEA inspections.
IAEA experts and inspectors visited Iran several occasions. The Agency was not satisfied with
Iran’s cooperation and, on June 6, 2003, a preliminary report was published and it concluded that
“Iran has failed to meet its obligations under its Safeguards Agreement with respect to the reporting
of nuclear material, the subsequent processing and use of that material and the declaration of
facilities where the material was stored and processed.”212
The IAEA June 2003 report added that the quantities of the materials under question included
roughly 1.8 tons of uranium—a small amount for conducting nuclear research—and that it would
require processing to make it suitable for nuclear explosive device. It did, however, called these
failures “a matter of concern.” The IAEA also raised the following challenges to the Islamic
Republic:213
(a) The completion of a more thorough expert analysis of the research and development carried out by Iran
in the establishment of its enrichment capabilities. This will require the submission by Iran of a complete
chronology of its centrifuge and laser enrichment efforts, including, in particular, a description of all
research and development activities carried out prior to the construction of the Natanz facilities. As agreed
to by Iran, this process will also involve discussions in Iran between Iranian authorities and Agency
enrichment experts on Iran’s enrichment program, and visits by the Agency experts to the facilities under
construction at Natanz and other relevant locations.
(b) Further follow-up on information regarding allegations about undeclared enrichment of nuclear
material, including, in particular, at the Kalaye Electric Company. This will require permission for the
Agency to carry out environmental sampling at the workshop located there.
(c) Further enquiries about the role of uranium metal in Iran’s nuclear fuel cycle.
(d) Further enquiries about Iran’s program related to the use of heavy water, including heavy water
production and heavy water reactor design and construction.

Following these challenges, the Director General of the IAEA, Mohamed ElBaradei, traveled to
Tehran and met with Iranian officials on July 9, 2003. The two sides agreed that IAEA experts
(headed by the IAEA Deputy Director for Safeguards, Pierre Goldschmidt) and Iranian officials
would further discuss technical issues regarding Iran’s nuclear program and its implementation
of the safeguards. These meetings took place in July and August of 2003.
In September 2003, Dr. ElBaradei declared that “It is now clear that, beginning in the mid-1980s,
Iran embarked on an extensive fuel cycle research and development…” On September 12, 2003,
the IAEA board moved on a resolution calling for Iran to fully cooperate with the inspection.
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The resolution stated that the IAEA board was “Expressing grave concern that, more than one year
after initial IAEA inquiries to Iran about undeclared activities, Iran has still not enabled the IAEA to
provide the assurances required by Member States that all nuclear material in Iran is declared and
submitted to Agency safeguards and that there are no undeclared nuclear activities in Iran.”214

The October 2003 Ultimatum
This exchange marked the lowest point, thus far, in the IAEA-Tehran negotiations. The resolution
noted that the IAEA was concerned about four key developments in Iran’s nuclear research program:

•

First, it stated that sampling at Natanz revealed the contamination of the site by “two types of high enriched
uranium.”

•

Second, the inspection efforts “found considerable modifications had been made to the premises at the
Kalaye Electric Company.”

•

Third, it asked Iran to update its statements concerning changes in nuclear materials since Tehran last
reported to the IAEA.

•

Fourth, the IAEA stated that “despite the Board's statement in June 2003 encouraging Iran, as a confidencebuilding measure, not to introduce nuclear material into its pilot centrifuge enrichment cascade at Natanz,
215
Iran has introduced such material.”

•

Finally, the resolution also gave Iran an ultimatum to reveal all the details of its nuclear activities by
October 31, 2003.

Iran objected to the ultimatum, rejected the language of the resolution, and claimed that Tehran
has fully cooperated with the IAEA. Iran’s Vice President responded by saying that Iran has
“serious problems with this resolution. From its inconsistency with the NPT to its deadline for
cooperation and its venomous language are all problematic. These are our preliminary views on
this resolution. We are studying the resolution carefully and will officially respond to it in a few
days.”216
September 2003 also marked the start of close EU3 (Britain, France, and Germany) involvement
in the negotiations. This involvement started in June 2003 following what the foreign ministers
of the EU3 saw as Iran’s failure to disclose its nuclear program and cooperate with the IAEA. It
was also on the heels of the failure to prevent a war in Iraq. The initial opposition of the
European countries to the invasion of Iraq in March 2003, and the subsequently the lack of
WMDs in Iraq forced the EU3 to think of ways to stop Iran from following in the footsteps of
Iraq. This was also exacerbated by the US pressure to push the Iranian file to the United Nations
Security Council and implementation of sanctions.
Tehran initially objected to the EU3 efforts, but in September and October 2003, the foreign
ministers of the EU3 traveled to Iran on October 21, 2003, and reached an agreement to enhance
Iranian cooperation with the IAEA-EU3. The Iranian Ministry of Foreign Affairs released a joint
statement saying “The Iranian authorities and the ministers, following extensive consultations,
agreed on measures aimed at the settlement of all outstanding IAEA [International Atomic
Energy Agency] issues with regards to the Iranian nuclear [program] and at enhancing
confidence for peaceful cooperation in the nuclear field.”
Iran agreed “voluntarily to suspend all uranium enrichment and reprocessing activities ad defined
by the IAEA.” The two sides also agreed that Iran would sign the IAEA Additional Protocols.
The Iranian government reiterated its willingness to work within the NPT framework, and both
sides agreed on “the right of Iran to enjoy peaceful use of nuclear energy in accordance with
NPT.”217
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This promise of cooperation did not lead to the Iranians fully meeting the demands of the IAEA
board that were set in the September 2003 resolution. On the deadline of the ultimatum, October
31, 2003, Mohamed ElBaradei released a statement on Iran’s declaration. He stated that:218
Last week we received what I was assured was a complete and accurate declaration of Iran's past nuclear
activities. We immediately started an intensive verification process and are making good progress. Our
inspectors are currently in Iran visiting sites, interviewing key personnel and taking samples with a view to
verifying the accuracy and completeness of this declaration. Sometime towards the end of the second week
of November, I will be issuing a report to the Board of Governors with the results at that time of this
verification process. Further, I have been told to expect by next week a letter from the Iranian government
accepting the terms of the Additional Protocol. When this happens, it will be a very positive step forward,
particularly in terms of enabling us to effectively regulate all future nuclear activities in Iran.

The letter from Tehran arrived on Monday November 10, 2003 to the IAEA board of governors.
In it, Iran announced that it was ready to suspend its uranium enrichment programs, stop all
reprocessing activities in Natanz, and not to import any enrichment materials. These reassurances
drove the head of the IAEA to declare on November 26, 2003, “This is a good day for peace,
multilateralism and non-proliferation.” ElBaradei added that the international community came
together to address the Iranian nuclear program, and that it sent a message that the “nuclear nonproliferation regime must be respected and upheld.”219
This led to Iran and IAEA signing the protocols on December 18, 2003. The IAEA expressed its
satisfaction in a statement by Dr. ElBaradei that stated, “Iran has committed itself to a policy of
full disclosure and has decided, as a confidence building measure, not only to sign the Additional
Protocol, making way for more robust and comprehensive inspections, but also to take the
important step of suspending all enrichment related and reprocessing activities and to accept
IAEA verification of this suspension. These are positive and welcome steps which I very much
hope will be sustained.”220

Iran’s Concealment Efforts in 2004
Iran did sign the protocols in December 2003, but did not ratify them and has since restricted the
IAEA's inspections to known and declared nuclear facilities or inspection only by prior
agreement on limited terms. It also became clear during 2004 that Iran was not prepared to
cooperate fully with all of the IAEA’s efforts and there were many new issues that remained
unresolved, especially the definition of “suspending” all uranium enrichment activities, and that
Iran's actions were anything but “transparent.”
The IAEA issued another report in February 2004. While it praised Iran’s signing of the
additional protocols, it reiterated its concern with Iran’s lack of transparency, particularly
regarding Tehran’s lack of disclosure of whether it has P-2 centrifuge designs. This was a
worrisome sign, but diplomats were quoted as saying that IAEA was “nowhere close to saying
Iran has a nuclear weapon.”221
The IAEA carried a few inspections during the early months of 2004, including one between
January 10 and 28 in which the IAEA inspected and took samples from Natanz, Karaj, Esfahan
Nuclear Technology Center (ENTC), Nuclear Research Center (TNRC), Kalaye Electric
Company, and Jabr Ibn Hayan Laboratories (JHL). In addition, the IAEA conducted a follow up
these safeguards inspection in February 15-19, 2004.222
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Revelations of Foreign Assistance
The year 2004, however, marked a turning point in the IAEA reports regarding Iran’s lowenriched uranium (LEU), high-enriched uranium (HEU), and P-1 and P-2 centrifuge designs.
Some of these concerns were expressed in a resolution to the IAEA on March 13, 2004. It
outlined three key areas of “serious concern” for the inspection team and Iran. The resolution
read as follows:223
…(f) Noting with serious concern that the declarations made by Iran in October 2003 did not amount to the
complete and final picture of Iran’s past and present nuclear program considered essential by the Board’s
November 2003 resolution, in that the Agency has since uncovered a number of omissions—e.g., a more
advanced centrifuge design than previously declared, including associated research, manufacturing and
testing activities; two mass spectrometers used in the laser enrichment program; and designs for the
construction of hot cells at the Arak heavy water research reactor—which require further investigation, not
least as they may point to nuclear activities not so far acknowledged by Iran,
(g) Noting with equal concern that Iran has not resolved all questions regarding the development of its
enrichment technology to its current extent, and that a number of other questions remain unresolved,
including the sources of all HEU contamination in Iran; the location, extent, and nature of work undertaken
on the basis of the advanced centrifuge design; the nature, extent and purpose of activities involving the
planned heavy-water reactor; and evidence to support claims regarding the purpose of polonium-210
experiments, and
(h) Noting with concern….although the timelines are different, Iran's and Libya’s conversion and
centrifuge program share several common elements, including technology largely obtained from the same
foreign sources…

The last point referred to the evidence that surfaced that Pakistan had helped Iran in its
enrichment program. The revelation came after it was discovered that the A.Q. Khan network
might have sold P-2 nuclear designs to several countries including Libya, and possibly Iran. The
IAEA reported indicated that Pakistan has helped Iran since 1995, and may have delivered the P2 design to the Iranians. The IAEA warned that Iran intended to “turn 37 tons of nearly raw
uranium called yellowcake, into uranium hexafluoride.” Experts contend that this could be
enough to create 5-6 atomic weapons.224
This revelation further concerned the IAEA because the October 31, 2003 declaration by Iran
was supposed to have been complete, but failed to disclose the P-2 design. The IAEA asserted
that:225
The omission from Iran’s letter of 21 October 2003 of any reference to its possession of the P-2 centrifuge
design drawings and associated research, manufacturing and mechanical testing activities is a matter of
serious concern, particularly in view of the importance and sensitivity of those activities. It runs counter to
Iran’s declaration, a document characterized by Iran as providing “the full scope of Iranian nuclear
activities” and a “complete centrifuge R&D chronology.” The Director General has continued to emphasize
to Iran the importance of declaring all the details of Iran’s nuclear program.

Tehran attempted to answer these charges in a report of its own on March 5, 2004 to the IAEA
board. Iran explained the omissions and answered the IAEA concerns on two key issues. Iran
argued that both the P-2 centrifuge design and the polonium-210 (Po-210) experiments were
reported to the IAEA, and that the Agency was aware of Iran’s Research and Developments
(R&D):
•

On the P-2 centrifuge design, Iran argued that its enrichment program at Natanz was based on the P-1
design and that was the reason for omitting the centrifuges from its declaration in October 2003. It also
stated that the IAEA was informed of the R&D on the P-1 design during the inspectors’ visits to Natanz.
On the allegation that Iran received the design from abroad, the report stated that while it was a “fact that
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only general engineering design” of the P-2 was obtained from a third party, the components of the P-2
226
design were not received from anyone. Some of these components were produced domestically.

•

On the issue of polonium-210 experiments, Iran claimed that while they were not required to declare them,
Tehran claimed that “The project was aborted more than 13 years ago.” The report, however, argued that
this project has “Po-210 has various applications for peaceful purposes including [radioisotope
thermoelectric generators] RTGs. Even in a purely hypothetical scenario of the intention to use Po-210 for
production of neutron source, the neutron source had several theoretically sound peaceful applications,
227
including reactors, neutron logging in oil and gas explorations and other neutron activation analyses.”

The IAEA rebutted these counterclaims, and reiterated that the issue at hand was the lack of
credible declaration by the Iranian government. Since Iran claimed that it only received the
design and not its components, the IAEA argued, “In none of the discussions with Iran in 2003
did Iranian officials make any reference to the acquisition of drawings from a foreign source, or
to any mechanical tests for P-2 type centrifuges.” 228
Following these claims, counterclaims, and rebuttals, the IAEA board met on March 15, 2004,
and reiterated its dissatisfaction with Iran’s cooperation and declaration with regard to its Po-210
and P-2 projects. The US Ambassador to the IAEA, Kenneth C. Brill, outlined the US view of
Iran’s actions with regard to the IAEA. He compared Iran’s declaration to that of Libya’s, and he
said:229
Iran, in contrast, is continuing to pursue a policy of denial, deception, and delay. Time after time, when
IAEA inspectors have confronted the Iranian government with verified facts it could no longer contest, Iran
has revised its story and blamed others for its duplicity. But from the beginning the responsibility for
prolonging this investigation has lain solely with Iran itself.

Despite Iran’s earlier commitment to stop all enrichment and centrifuge projects, Iran declared
on June 27, 2004 that it would continue to manufacture centrifuges and experiment with
Uranium Hexafluoride, two of the activities of most concern to the IAEA. Iran saw this as a
mean of retaliation against the EU3 agreement to censure Iran in an IAEA resolution in early
June. The Iranians claimed that since the EU3 did not keep their commitments, Iran did not have
to keep its promises. ElBaradei argued that this move by Iran would increase the “confidence
deficit.” This also prompted the Bush Administration, once again, to threaten turning Iran’s case
to the United Nations Security Council (UNSC).230
The US did not then seek to refer Iran’s nuclear file to the Security Council, but reports by the
Director General of the IAEA—dated September 1, 2004 and October 15, 2004—provided
detailed descriptions of unresolved issues, such as low and highly enriched uranium
contamination in Iranian nuclear sites. The IAEA also provided significant indications that Iran
continued its nuclear development program, and reported that Iran already sought to create
centrifuge enrichment facilities, experimented with laser isotope separation, and may have had a
design for more advanced P-2 centrifuges than had previously been reported. The reports did not
confirm that Iran was actively pursuing nuclear weapons per se, and Iran once again cited a
number of other explanations for its activities. The IAEA did, however, cite case after case
where major questions remain and Iran does seem committed to a nuclear weapons program.

The Paris Agreement: November 15, 2004
Once again, EU3 involvement produced another agreement with Tehran. The agreement was
reached on November 15, 2004, which emphasized the need for suspending Iran’s enrichment
activities. This became known the Paris Agreement, and it read in part: 231
To build further confidence, Iran has decided, on a voluntary basis, to continue and extend its suspension to
include all enrichment related and reprocessing activities, and specifically: the manufacture and import of
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gas centrifuges and their components; the assembly, installation, testing or operation of gas centrifuges;
work to undertake any plutonium separation, or to construct or operate any plutonium separation
installation; and all tests or production at any uranium conversion installation. The IAEA will be notified of
this suspension and invited to verify and monitor it. The suspension will be implemented in time for the
IAEA to confirm before the November Board that it has been put into effect. The suspension will be
sustained while negotiations proceed on a mutually acceptable agreement on long-term arrangements.
Sustaining the suspension, while negotiations on a long-term agreement are under way, will be essential for
the continuation of the overall process. In the context of this suspension, the E3/EU and Iran have agreed to
begin negotiations, with a view to reaching a mutually acceptable agreement on long term arrangements.
The agreement will provide objective guarantees that Iran's nuclear program is exclusively for peaceful
purposes. It will equally provide firm guarantees on nuclear, technological and economic cooperation and
firm commitments on security issues.
A steering committee will meet to launch these negotiations in the first half of December 2004 and will set
up working groups on political and security issues, technology and cooperation, and nuclear issues. The
steering committee shall meet again within three months to receive progress reports from the working
groups and to move ahead with projects and/or measures that can be implemented in advance of an overall
agreement.
In the context of the present agreement and noting the progress that has been made in resolving outstanding
issues, the E3/EU will henceforth support the Director General reporting to the IAEA Board as he considers
appropriate in the framework of the implementation of Iran's Safeguards Agreement and Additional
Protocol.
The E3/EU will support the IAEA Director General inviting Iran to join the Expert Group on Multilateral
Approaches to the Nuclear Fuel Cycle.
Once suspension has been verified, the negotiations with the EU on a Trade and Cooperation Agreement
will resume. The E3/EU will actively support the opening of Iranian accession negotiations at the WTO.
Irrespective of progress on the nuclear issue, the E3/EU and Iran confirm their determination to combat
terrorism, including the activities of Al Qaeda and other terrorist groups such as the MeK. They also
confirm their continued support for the political process in Iraq aimed at establishing a constitutionally
elected Government.

This change in the Iranian position seems to have been motivated, in part, by Tehran’s fear of its
actions could lead to a political challenge or some form of sanctions by the UN Security Council.
It triggered Iran’s agreement to suspend its nuclear program three days before the IAEA met in
Vienna on November 25, 2004. On November 22, 2004, the Iranians announced “to build
confidence and in line with implementing the Paris Agreement, Iran suspended uranium
enrichment (and related activities) as of today.” The Iranian’s Foreign Ministry’s spokesman,
Hamid Reza Asefi, was quoted as saying that “Iran’s acceptance of suspension is a political
decision, not an obligation, [which is] the best decision under the current circumstances.232
Mohamed ElBaradei was also quoted as saying that due to the Paris Agreement, “I think pretty
much everything has come to a halt.”233
The US, however, expressed its mistrust of Iran’s promise and cited Iran’s history of
concealment. On November 17, 2004, the US Secretary of State, Colin Powell, reiterated that
Iran had not given up its determination to acquire a nuclear weapon or a delivery system that is
capable of carrying such weapon. “I have seen some information that would suggest that they
have been actively working on delivery systems…You don’t have a weapon until you put it in
something that can deliver a weapon…I am not talking about uranium or fissile material or the
warhead; I’m talking about what one does with a warhead,” Secretary Powell announced.234
In early December 2004, US intelligence experts gave a background briefing that followed up on
Secretary Powell’s statements. They indicated that they were convinced that Iran was
aggressively seeking to develop a nuclear warhead for Iran’s Shahab series of missile, and that
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Iran was actively working on the physics package for such a warhead design.235 The US officials
stated that this information did not come from Iranian opposition sources like the Mujahedin-e
Khalq (MEK).

The Pivotal Role of the EU3 in 2005
The US continued its pressures on Iran during 2005, working with the IAEA and relying on the
EU3 framework, which continued through 2005. Some in the US, however, felt Mohamed
ElBaradei was being soft on Iran’s nuclear program. He was to run for a third term in March
2005 (which he won) as the head of the IAEA, and it was no secret that some US officials did
not want him to win. They wanted the IAEA to be more aggressive against Iran’s concealment
and cheating activities.
ElBaradei answered these criticisms by saying that “The results in Iran are something I am quite
proud of. Eighteen months ago, Iran was a black box—we didn't know much about what was
happening. Now, we have a fairly good picture of what is happening. Through our tenacity,
Iran's facilities that could produce fissile material are frozen.”236
The head of the IAEA went on to add that while “Iran has clearly cheated in the past—that is
something we reported,” and noted that the efforts by the EU3 were pivotal to the success of the
IAEA efforts to stop Iran from acquiring nuclear program. Dr. ElBaradei also argued that the
discussion of military solutions in the US was not helping the European diplomatic efforts with
Tehran, and added that the international community must understand the motivation behind any
country’s efforts to acquire nuclear weapons. He was quoted as saying “You need to address
[Iran's] sense of isolation and its need for technology and economic [benefits]. They have been
under sanctions for 20 years.”237
This argument went to the heart of Iran’s public rationale for its programs, which was acquiring
nuclear power and the “need” for an entire nuclear fuel cycle to support its power reactors. The
Iranians argued that past US sanctions and other efforts to isolate Iran showed their national
security required them to be self-sufficient in energy. As noted earlier, they argued that, in spite
of having the second largest oil and gas reserves in the world, the growth of their population and
the lack of foreign investments in their oil and gas infrastructures meant they needed to diversify
their energy needs. The IAEA counterargument has been that access to peaceful nuclear
technology might help solve such problems, but Tehran had to be transparent in revealing the
history of its nuclear program, suspend low-enriched uranium and high-enriched uranium
activities, and declare all of its foreign sources.
Pierre Goldschmidt, the head of the IAEA Safeguards, briefed the board on the inspectors’
findings in early March 2005. Mr. Goldschmidt said in his briefing that he was expecting
progress in getting answers for the source of contamination of LEU and HEU of centrifuge
components. His report was based on IAEA visits to suspected sites in early 2005, including sites
that outside Iran where it was believed that centrifuge components were stored before their
shipment to Iran.
Mr. Goldschmidt also revealed to the board that Iran received an offer in 1987 by a foreign
source to deliver a disassembled sample machine; drawings, specifications and calculations for a
“complete plant;” and materials for 2000 centrifuge machines. The briefing also added that
Tehran admitted that they did not receive all of these components, but that some were delivered,
which Iran also claimed to have declared to the IAEA. The foreign intermediary, however, was
not named in the briefing.238
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The early months of 2005, also saw a change in US policies toward the EU3 negotiations and
more US support for the efforts of the IAEA. President George W. Bush, Vice President Richard
Cheney, and Secretary of State Condoleezza Rice all voiced support for the EU3 diplomatic
efforts to stop Iran’s nuclear program. Vice President Cheney was quoted as saying that “I can’t
think of anybody who is eager to see the Iranians develop that kind of capability. Now, we are
moving to support efforts to resolve it diplomatically.”239
These diplomatic efforts by the EU3 coincided with the approaching Iranian elections in June
2005. The EU3 was faced with the dilemma of waiting for the election to take place and deal
with a new leadership in Iran or move ahead with the current negotiations. Iran was till under the
leadership of Mohammad Khatami and offered the EU3 a phased framework of negotiations in
March 2005.240
As Figure 3.1 shows, the proposed General Framework for Objective Guarantees was a fourphase plan. For In the first phase, Iran offered to ratify the Additional Protocols, resume the work
of the UCF, adhere to the IAEA surveillance of UF6 storage, and permanently ban the production
of nuclear weapons. In exchange, Iran wanted the EU3 to guarantee Iran’s access to EU markets,
recognizing Iran s a major source of energy to Europe, and commission a study for assisting Iran
in building nuclear power plants (which would be built under Phase 4). The first phase was to be
between April and July 2005. The EU3 expressed its willingness to accept the proposal, but not
as the basis for negotiations since they felt that Iran refused to stop its heavy water reactor.
In essence, the proposal would have insured Iran’s access to nuclear power plants under the
supervision of the EU3 in exchange for a guarantee from Tehran to ratify the Additional
Protocols. Britain, France, and Germany felt, however, that giving Iran access to nuclear
technology in exchange for political guarantees would have insured Iran from using such
technologies to build nuclear weapons.241
The EU3 also convinced the Bush Administration that Iran must be offered some economic
incentives in order for Tehran to abandon its nuclear ambitions. In March 2005, the United States
dropped its objections to Iran’s application to the World Trade Organization (WTO) and agreed
to “consider” the EU3 proposal to provide Iran with the licensing of spare-part for civilian
aircrafts. Some believed that the US agreed to this knowing that Iran would not agree to it, but
that the US would use Iran’s refusal to gather international support when it takes the issue to the
UN Security Council. Others, however, saw this as an inducement that Iran can accept for at
least suspending its research temporarily, but not enough for Tehran to end its nuclear
ambitions.242
Iran’s view of the EU3 was very different. Tehran insisted that the Europeans were asking Iran to
completely drop its uranium enrichment program, and that was unacceptable because it was their
national right to have access to civilian nuclear fuel. President Mohammad Khatami was quoted
as saying “If the Europeans insist on a cessation, that is obviously a break of the agreement we
reached with them…If they break the agreement, whatever happens after, the responsibility lies
with the Europeans.”243
In May 2005, Iran announced that it was resuming its uranium enrichment conversion facilities
(UCF) in Esfahan. The Iranian Foreign Minister, Kamal Kharrazi, said that resuming
experiments of UCF is Iran’s “natural right,” for access to peaceful nuclear energy. Kharrazi,
however, added that he foresaw an Iran-EU3 agreement.244 Iran also confirmed on May 9, 2005
that it converted 37 tons of raw uranium into gas. Mohammad Saeedi, the deputy head of the
Atomic Energy Organization of Iran (AEOI) said that “We converted all the 37 tons of uranium

Cordesman & Al-Rodhan: Iranian Nuclear Weapons, The Uncertain Nature of Iran’s Nuclear Program 4/12/06

Page 42

concentrate known as yellowcake into UF4 at the Isfahan (Esfahan) Uranium Conversion Facility
before we suspended work there [in November 2004].”245
The EU3 and the US felt that Iran was not living up its commitments including those promises
that were offered by Iran in it March 2005 “Objective Guarantees.” Iran, on the other hand,
argued that the EU3 refused to accept such framework as the basis of negotiations and reiterated
that it was its right to get access to civilian nuclear technology.
As a result, Iran’s resumption of its UCF prompted the EU3 to threaten Iran with referral to the
Security Council and thus the risk of UN sanctions. British Prime Minister, Tony Blair, said at a
news conference that “We certainly will support referral to the U.N. Security Council if Iran
breeches its undertakings and obligations.” This sentiment was also expressed by the US
Secretary of State, Condoleezza Rice. “The Security Council always remains an option should
the Iranians not live up to their obligations, but we are still hopeful that they will recognize
where they are,” she said.246
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Figure 3.1: General Framework for Objective Guarantees between Iran and the EU3:
March 2005
Phase
1

Action by Iran

•
•
•
•
•

Approval of the Additional Protocol in the Cabinet
Policy Deliration on Iran’s Open Fuel Cycle (Not
Reprocessing)
Presentation of Legislation on Peaceful Use of Nuclear
Technology, including permanent Ban on Production,
Stockpiling and Use of Nuclear Weapons to the Majlis

•

Declaration of EU Recognition of Iran as a Major
Source of Energy Supply for Europe

•

Launching of Feasibility studies for Building of New
Nuclear Power Plants in Iran by E3/EU Members.

Establishment of a Joint Counter-Terrorism Task Force
Establishment of a Joint Export Control Task Force

•

Presentation f the Additional Protocol to the Majlis for
Ratification

•

Declaration of EU Policy to Guarantee Iran’s Access
to Advanced and Nuclear Technology

•
•

Strengthening of Legal Export Control Mechanisms

•

Policy Declaration on the Ceiling of Enrichment at
LEU Level

Declaration of EU Readiness to participate in
Building New Nuclear Power Plants in Iran

•

Signing of Contracts for Construction of Nuclear
power Plants in Iran by E3/EU Members

•

Policy Declaration on Conversion of All Enriched
Uranium to Fuel Rods

•

Assembly, Installation and Testing of 3,000
Centrifuges in Natanz

•

•

Joint Commitment to Principles Governing Relations
Cooperation on Security in the Persian Gulf

Employing All Appropriate Measures for Adoption of
the Legislation on peaceful Use of Nuclear Technology
including Permanent Ban on Production Stockpiling
and Use of Nuclear Weapons by the Majlis
Allowing Continuous On-Site presence of IAEA
Inspectors, which Can Include E3/EU National at the
UCF and Natanz

•
•

Commissioning of the Above Centrifuges in Natanz

•

Incremental Manufacturing, Assembly and Installation
of Centrifuge Components up to the Numbers
Envisaged for Natanz

•

Normalizing Iran’s status Under G8 Export Control
Regulations

•

Firm Guarantees on the Supply of Fuel Necessary for
Iranian Nuclear Power Reactors to compliment
Iran’s Domestic Production

•

Presentation and active follow up of an EU Initiative
to establish a Zone Free from Weapons of Mass
Destruction in the Middle East

Immediate conversion of the Total product of the
Above to Fuel Rods

•
•
4

Declaration of EU Policy to Guarantee Iran’s Access
to EU Markets and Financial and Public and Private
Investment Resources

Storage of UF6 Under Agency Surveillance

•
•
3

•

Resumption of the Work of UCF

•
•
2

Action by EU3/EU

Establishment of a Task Force on Strategic Cooperation
Establishment of a Task Force on Defense Requirements

•

Employing All Appropriate Measures for Ratification
of the Additional protocol by the Majlis

•
•

Commencement of Phased Commissioning of Natanz

•
•

Conclusion of Contracts for Defense Items
Beginning of Construction of New Nuclear Power
Plants in Iran by E3/EU Members

Immediate Conversion of the Total Product of the
Above to Fuel Rods

Source: ABC News, available at: http://abcnews.go.com/images/International/iran_eu_objectives.pdf
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Changing of the Guard: Iran’s Presidential Elections
It was clear that the coming election for the presidency might influence the way in which Iran
proceeded. Many in the EU3 hoped for a Rafsanjani victory in the June 2005. This was
especially true after Akbar Hashemi Rafsanjani said—as he announced his candidacy for
president—that “The sound strategy is that we should continue talks with the Europeans; and
Europeans and we should be patient to build a sort of confidence which can enable us to carry
out the enrichment.”247
At the same time, others believed that the election would not change Iran’s nuclear policy
because the decision was largely that of the Supreme Leader and his key supporters. The
Ministry of Foreign Affairs spokesman, Hamid Reza Asefi, said that “Whoever is the next
president, a permanent suspension is not on the cards,” Asefi added that the president of the
republic has “a certain influence,” but added that it was Tehran’s policy to continue it pursuit of
nuclear energy.248 This was confirmed by Iran’s Secretary of Foreign Policy Committee of
Supreme National Security Council, Hoseyn Musavian, when he claimed that the elections
would only confirm Iran’s nuclear policy because, he said, 95% of Iranians supported a civilian
nuclear program.249
In the event, both outsiders and Iranians were surprised by the result. Rafsanjani did not win the
elections. Mahmoud Ahmadinejad, who was seen as a hardliner on the nuclear issue, was
elected. Ahmadinejad immediately signaled his support for moving forward with Tehran’s
nuclear program. On June 27, 2005, he was quoted as saying “It is the right of the Iranian nation
to move forward in all fields and acquire modern technology. Nuclear technology is the outcome
of scientific progress of Iranian youth.”250
Less than two months after the Iranian elections, on August 1, 2005, Iran decided to remove the
IAEA seals on the process lines and the UF4 at the Uranium Conversion Facility (UCF) in
Esfahan. The Iranian Foreign Ministry Spokesman announced on August 10, 2005 that “Some
minutes ago we received a letter from the IAEA, authorizing Iran to remove the seals at the
Esfahan plant.”251
The IAEA responding by unanimously adopting a resolution on August 11, 2005 that called on
Iran to stop its uranium enrichment activities and expressed its concern with Tehran’s decision to
restart nuclear research at the UCF in Esfahan:252
Expresses serious concern at the 1 August 2005 notification to the IAEA that Iran had decided to resume
the uranium conversion activities at the Uranium Conversion Facility in Esfahan, at the Director General’s
report that on 8 August Iran started to feed uranium ore concentrate into the first part of the process line at
this facility and at the Director General’s report that on 10 August Iran removed the seals on the process
lines and the UF4 at this facility.

According to diplomats in Vienna, the IAEA August 11, 2005 resolution gave Tehran an implicit
deadline of September 3, 2005 before being referred to the UN Security Council —the same date
that the IAEA board required its Director General to issue another report on the implementation
of the safeguards.253
In a sign of frustration, the EU3 decided to call off talks with Iran that were supposed to be held
on August 31, 2005. Germany, France, and the United Kingdom felt Iran breached the Paris
Agreement with its resumption of its enrichment program at Esfahan. A French Foreign Ministry
spokesman was quoted as saying “So by common accord between the three Europeans it is clear
that there will be no negotiations meeting … as long as the Iranians remain outside the Paris
Agreement.”254
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A Turning Point in the EU3-Iran Negotiations
The Iranian government’s strategy was to try to stop Iran’s referral to the UN Security Council
through ongoing negotiations with the EU3, especially given the European objection to the US
action in Iraq. This worked for the first several months of the negotiations. The tough rhetoric by
the EU3 ministers at the end of August 2005, however, marked a turning point in the EU3Iranian negotiations. The EU3 felt that no matter what was offered to the Iranians, Tehran
reneged on its promises. Iran broke its commitments to the Paris Agreement, it restarted uranium
enrichment program, and removed the seals on its nuclear facilities.
The IAEA September 2 report stated that Iran produced approximately seven tons of the gas used
in uranium enrichment in the span of one month, which is believe to be enough to produce a
nuclear bomb. In addition, the IAEA document reportedly said that Iran produced 15,000 pounds
of uranium hexafluoride. Experts argued that--depending on the level of enrichment--this
gaseous feedstock could be used to produce a nuclear weapon.255
The IAEA September 2005 report argued that there were two major issues that needed further
clarification: the origin of LEU and HEU contamination and the extent of Iran’s efforts to
import, manufacture and use centrifuges of both the P-1 and P-2 designs. The IAEA asserted
that:256
With respect to the first issue — contamination — as indicated above, based on the information currently
available to the Agency, the results of the environmental sample analysis tend, on balance, to support Iran’s
statement about the foreign origin of most of the observed HEU contamination. It is still not possible at this
time, however, to establish a definitive conclusion with respect to all of the contamination, particularly the
LEU contamination. This underscores the importance of additional work on the scope and chronology of
Iran’s P-1 and P-2 centrifuge programmes, which could greatly contribute to the resolution of the
remaining contamination issues.
With respect to the second issue — the P-1 and P-2 centrifuge programmes — although, as indicated
above, some progress has been made since November 2004 in the verification of statements by Iran
regarding the chronology of its centrifuge enrichment programme, the Agency has not yet been able to
verify the correctness and completeness of Iran’s statements concerning those programmes.
While Iran has provided further clarifications, and access to additional documentation, concerning the 1987
and mid-1990s offers related to the P-1 design, the Agency’s investigation of the supply network indicates
that Iran should have additional supporting information that could be useful in this regard. Iran has agreed
to endeavor to provide further supporting information and documentation. Iran has also been asked to
provide additional details on the process that led to Iran’s decision in 1985 to pursue gas centrifuge
enrichment and on the steps leading to its acquisition of centrifuge enrichment technology in 1987.

A European official was quoted as saying “The Iranians are up to their old games again…They
think they can ignore the past two years and start again. It is just another delaying tactic.” 257 The
European Union foreign policy chief, Javier Solana, expressed his frustration with the
negotiations. On September 2, 2005, he said that Iran may be referred to the UN Security
Council if Tehran does not meet the September 3 deadline. Iran’s Majlis Committee for National
Security and Foreign Policy responded with a bill that threatened withdrawing from the
Additional Protocol that was signed in December 2003, and even get out of the framework of the
NPT.
These developments also led the US to pressure its allies to refer Iran to the Security Council.
Ahead of the UN General Assembly meeting in New York in September 2005, the Bush
Administration briefed diplomat about Iran’s nuclear weapons program. The briefing was titled
“A History of Concealment and Deception,” and covered what the US believed to be Iranian
efforts to conceal its nuclear weapons program. Diplomats, including US officials, argued that
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the problem with the US briefing was that the facts were not definitive, and that it did not
acknowledge other views and possibilities about Iran’s nuclear capabilities. Many saw it as a
disturbing reminder of the US presentation to the Security Council that had provided a totally
misleading picture of Iraq’s efforts to develop CBRN weapons and delivery systems.258
Despite the disagreement over the US presentation, the EU3 and the IAEA moved the process
forward by pressuring Iran to give the IAEA’s inspection team access to nuclear facilities and to
be transparent about its past activities. These frustrations were echoed by the IAEA Deputy
Director General Pierre Goldschmidt. He argued that he was powerless to force Tehran to
cooperate and that the UN Security Council must give the inspection team more powers to carry
its work of determining the status of Iran’s nuclear program. He added:259
It is reaching the point where it is beyond critical…The IAEA can only work on the basis of the facts that
are presented to it, and there have been many serious omissions by the Iranians. The Iranians are exploiting
all the loopholes in the international agreements. As to why they are doing this you can draw your own
conclusions. As it stands, the investigating authority of the agency is too limited with regard to Iran. To do
its job properly it needs to have more authority than is currently available to it.

Throughout September 2005, nothing meaningful came out of Tehran except repeated assertions
of their “inalienable right” to acquire peaceful nuclear technology. As noted earlier, Iran tried to
isolate the US from the EU3 through negotiations, but the EU3 frustration seemed to have
reached the point of no return, and the same was true, albeit to a lesser extent for the IAEA.
Mohamed ElBaradei claimed that “The ball is very much in Iran’s court on this issue.” In
addition, France, Germany, and the United Kingdom circulated a draft resolution to the IAEA
that would have required the Iranian nuclear file to be moved to the Security Council with the
threat of economic sanctions. The US envoy to the IAEA, Greg Schulte, however, reiterated that
the diplomatic option is still on the table, “But this would require Iran to change is course and to
co-operate fully with the IAEA to cease its conversion activities and to go back to the negotiating
table.”260
Iran objected to these threats on November 17, 2005—arguing that the resolution weakened the
IAEA role as and independent organization. For example, Tehran argued that the proposed
resolution demanded Iran to stop its enrichment program had no “circumstantial basis” because
its UCF were under the surveillance of IAEA inspections. In addition, the Iranian statement
argued that Iran “voluntarily” suspended its enrichment activities and heavy-water reactors as
part of the Paris Agreement, but that these agreements were “not legally-binding,” and resuming
such activities did not violate the NPT framework.
The IAEA, however, still reported on November 18, 2005 that there still were outstanding issues
that Iran did not meet. The report focused on the so-called “1987 offer,” which referred to an
offer Iran received in 1987 from a foreign source for some components, drawings, and
equipments that can be used for production of centrifuges. Most importantly, the document
included “detailed drawings of the P-1 centrifuge components and assemblies.” As noted earlier,
the third party is believed to be Pakistan or at least the AQ Khan network.261

EU3 Patience Runs Out: Early 2006
The concerns of the EU3, IAEA, and US were further exacerbated in early January 2006 when
the Iran decided that it once again resume its nuclear research. Iranian officials reiterated that
their nuclear research was “nonnegotiable.” Ali Larijani, the secretary of the High Council of
National Security, said “Research has its own definition. It is not related to industrial production.
Hence, it was never part of the negotiations.”262
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This announcement pushed the IAEA, EU3, and the US to criticize Tehran’s announcement to
resume its nuclear research. The French Foreign Ministry called the decision “very worrying,”
Germany announced that it was “concerned” by Iran’s announcement and called on Iran to
suspend all of its nuclear research.263

The EU3 Declaration of January 12, 2006
The EU3 met on January 12, 2006, and announced that while they would continue to work for a
diplomatic solution; their negotiations with Tehran had reached a deadened. In their joint
statement, they said:264
E3/EU ministers met today to consider the situation following Iran‘s resumption on 9 January of
enrichment related activity. Iran‘s nuclear activities have been of great concern to the international
community since 2003, when Iran was forced to admit to the International Atomic Agency Authority that it
was building a secret installation to enrich uranium, which could be used to produce material for nuclear
weapons. The IAEA Director General at the time found Iran’s policy of concealment had resulted in many
breaches of its obligation to comply with the provisions of its Safeguards Agreement. Under the IAEA‘s
rules, this should have been reported to the Security Council then.
We launched our diplomatic initiative because we wanted to offer an opportunity to Iran to address
international concerns. Our objective was to give Iran a means to build international confidence that its
nuclear programme was for exclusively peaceful purposes, and to develop a sound relationship between
Europe and Iran.
Given Iran’s documented record of concealment and deception, the need for Iran to build confidence has
been and continues to be the heart of the matter. It was Iran‘s agreement to suspend all enrichment-related
and reprocessing activities while negotiations were underway that gave us the confidence to handle the
issue within the IAEA framework, rather than refer it to the Security Council. We had strong support from
the IAEA Board, which repeatedly urged Iran to suspend these activities and stressed that the maintenance
of full suspension was essential.
Last August, Iran resumed uranium conversion at Isfahan, in breach of IAEA Board Resolutions and the
commitments she had given us in the Paris Agreement of November 2004. The IAEA Board reacted by
passing a Resolution in September formally finding that Iran was in non-compliance with its Safeguards
Agreement, and declaring that the history of concealment of Iran‘s programme and the nature of its
activities gave rise to questions that were within the competence of the Security Council. Since then the
IAEA has raised more disturbing questions about Iran‘s links with the AQ Khan network, which helped
build Libya and North Korea‘s clandestine military nuclear programmes.
Nonetheless, in response to requests from many of our international partners and despite the major setbacks
through unilateral Iranian actions, we agreed to delay a report to the Security Council and go the extra mile
in search of a negotiated solution. We held a round of exploratory talks in Vienna on 21 December 2005 to
see if we could agree a basis for resuming negotiations. We made crystal clear that a resumption of
negotiations would only be possible if Iran refrained from any further erosion of the suspension.
Iran‘s decision to restart enrichment activity is a clear rejection of the process the E3/EU and Iran have
been engaged in for over two years with the support of the international community. In addition it
constitutes a further challenge to the authority of the IAEA and international community. We have,
therefore, decided to inform the IAEA Board of Governors that our discussions with Iran have reached an
impasse.
The Europeans have negotiated in good faith. Last August we presented the most far reaching proposals for
co-operation with Europe in the political, security and economic fields that Iran has received since the
Revolution. These reaffirmed Iran‘s rights under the NPT and included European support for a strictly
civilian nuclear programme in Iran, as well as proposals that would have given Iran internationally
guaranteed supplies of fuel for its nuclear power programme.
But Iran was to refrain from the most sensitive activities until international confidence was restored. Such a
step would not affect Iran‘s ability to develop a civil and nuclear power industry. We proposed that the
agreement be reviewed every ten years. The Iranian government summarily rejected our proposal, and all
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the benefits that would have flowed from it, nor have they taken up proposals by others. The Iranian
government now seems intent on turning its back on better relations with the international community,
thereby dismissing the prospect for expanded economic, technological and political cooperation with the
international community which would bring tremendous benefits for Iran’s young, talented and growing
population.
This is not a dispute between Iran and Europe, but between Iran and the whole international community.
Nor is it a dispute about Iran’s rights under the NPT. It is about Iran’s failure to build the necessary
confidence in the exclusively peaceful nature of its nuclear programme. Iran continues to challenge the
authority of the IAEA Board by ignoring its repeated requests and providing only partial co-operation to
the IAEA. It is important for the credibility of the NPT and the international non-proliferation system
generally, as well as the stability of the region, that the international community responds firmly to this
challenge.
We continue to be committed to resolving the issue diplomatically. We shall be consulting closely with our
international partners in the coming days and weeks. We believe the time has now come for the Security
Council to become involved to reinforce the authority of IAEA Resolutions. We will, therefore, be calling
for an Extraordinary IAEA Board meeting with a view for it to take the necessary action to that end.

Referral to the UN Security Council
In its February 2, 2005 meeting, the IAEA reiterated the Agency’s demand for further
clarifications from Iran on the source of contamination, the nature of the Pakistani 1987 and mid1990s offers, the characteristics of its P-1 centrifuges, and its P-2 centrifuge capabilities. The
IAEA demanded more transparency from Tehran, and member states largely agreed on referring
Iran to the UN Security Council by the end of their February meeting.265
On February 4, 2005, the IAEA board adapted a resolution referring Iran to Security Council.
The resolution highlighted several important points:266
•

The IAEA was not in a position to resolve important issues regarding Iran’s nuclear program or to conclude
that there were no undeclared nuclear materials or activities in Iran.

•

It emphasized Iranian failures and breaches of the safeguards that Iran agreed to under the IAEA and NPT,
and demanded transparency.

•

Asked Iran to prove that its nuclear program “is exclusively for peaceful purposes resulting from the
history of concealment of Iran’s nuclear activities, the nature of those activities and other issues arising
from the Agency’s verification of declarations made by Iran since September 2002”

•

Demanded Iran to “re-establish full and sustained suspension of all enrichment-related and reprocessing
activities, including research and development, to be verified by the Agency”

•

Demanded from Iran to “1) reconsider the construction of a research reactor moderated by heavy water; 2)
ratify promptly and implement in full the Additional Protocol; 3) pending ratification, continue to act in
accordance with the provisions of the Additional Protocol which Iran signed on 18 December 2003; 3)
implement transparency measures,…which extend beyond the formal requirements of the Safeguards
Agreement and Additional Protocol, and include such access to individuals, documentation relating to
procurement, dual use equipment, certain military-owned workshops and research and development as the
Agency may request in support of its ongoing investigations;”

•

It expressed “serious concern that the Agency is not yet in a position to clarify some important issues
relating to Iran's nuclear programme, including the fact that Iran has in its possession a document on the
production of uranium metal hemispheres, since, as reported by the Secretariat, this process is related to the
fabrication of nuclear weapon components; and, noting that the decision to put this document under
Agency seal is a positive step, requests Iran to maintain this document under Agency seal and to provide a
full copy to the Agency.”

Iran responded to this resolution with the threat to stop all of its “cooperation” with the IAEA,
and reiterated its position that its nuclear activities were intended for peaceful purposes. In a
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statement to the IAEA Director General, the Iranian Secretary of Supreme Security Council, Ali
Larijani, asserted that if the IAEA board refers Iran to the UN Security Council “it would be the
final blow to the confidence of the Islamic Republic of Iran and will totally destroy it.” Dr.
Larijani went on to argue that Iran would have no choice but to “suspend all voluntary measure
and extra cooperation with the Agency.”267
The United Nations Security Council first took action by issuing a statement on March 29, 2006
that expressed “serious concerns” regarding Iranian compliance with the IAEA, and urged Iran to
fully cooperate. In addition, it gave the Director General of the IAEA 30 days to report to the
UNSC and the board of the IAEA on Iranian compliance. The following is the UNSC statement
in full:268
The Security Council reaffirms its commitment to the Treaty on the Non Proliferation of Nuclear Weapons
and recalls the right of States Party, in conformity with articles I and II of that Treaty, to develop research,
production and use of nuclear energy for peaceful purposes without discrimination.
The Security Council notes with serious concern the many IAEA reports and resolutions related to Iran’s
nuclear programme, reported to it by the IAEA Director General, including the February IAEA Board
resolution (GOV/2006/14).
The Security Council also notes with serious concern that the Director General’s report of 27 February
2006 (GOV/2006/15) lists a number of outstanding issues and concerns, including topics which could have
a military nuclear dimension, and that the IAEA is unable to conclude that there are no undeclared nuclear
materials or activities in Iran.
The Security Council notes with serious concern Iran’s decision to resume enrichment-related activities,
including research and development, and to suspend cooperation with the IAEA under the Additional
Protocol.
The Security Council calls upon Iran to take the steps required by the IAEA Board of Governors, notably in
the first operative paragraph of its resolution GOV/2006/14, which are essential to build confidence in the
exclusively peaceful purpose of its nuclear programme and to resolve outstanding questions, and
underlines, in this regard, the particular importance of re-establishing full and sustained suspension of all
enrichment-related and reprocessing activities, including research and development, to be verified by the
IAEA.
The Security Council expresses the conviction that such suspension and full, verified Iranian compliance
with the requirements set out by the IAEA Board of Governors would contribute to a diplomatic, negotiated
solution that guarantees Iran’s nuclear programme is for exclusively peaceful purposes, and underlines the
willingness of the international community to work positively for such a solution, which will also benefit
nuclear non-proliferation elsewhere.
The Security Council strongly supports the role of the IAEA Board of Governors and commends and
encourages the Director General of the IAEA and its secretariat for their ongoing professional and impartial
efforts to resolve outstanding issues in Iran, and underlines the necessity of the IAEA continuing its work
to clarify all outstanding issues relating to Iran’s nuclear programme.
The Security Council requests in 30 days a report from the Director General of the IAEA on the process of
Iranian compliance with the steps required by the IAEA Board, to the IAEA Board of Governors and in
parallel to the Security Council for its consideration.

The Iranian strategy for dealing with the United Nations Security Council has shifted from
dismissing the Council’s power to confronting it. Ayatollah Ali Khamenei, the Iranian Supreme
Leader, characterized the UNSC as “a paper factory for issuing worthless and ineffective
orders.” He added that Iran would “resist any pressure and threat… [Because if] Iran quits now,
the case will not be over.” Other Iranian officials have also argued that one of the positive results
from their negotiations with the EU3 was that Iran is “in fact much more prepared tog o the U.N.
Security Council.”269
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What the IAEA Inspections Did and Didn’t Prove
The IAEA inspection efforts provide many insights into Iran’s efforts, but do not resolve these
issues. The patterns of Iranian declarations and IAEA findings showed Iranian concealment
efforts and revealed Iranian nuclear research efforts, but they do not prove the existence of an
Iranian “military” nuclear program. The reports by the IAEA raise many questions about the
unknowns in Iran’s efforts and revealed some major uncertainties about Iran’s nuclear import
patterns but never found unambiguous nuclear weaponization effects.
The reports did, however, reveal many undeclared Iranian nuclear research efforts. These
included uranium enrichment activities and plutonium separation experiments. On the uranium
conversion side, the IAEA revealed Iran’s centrifuge activates, and atomic vapor laser isotope
separation and molecular laser isotope separation techniques. In addition, the reports revealed
undeclared imported fissile materials, contaminated equipments, and possible centrifuge designs.
There were also discrepancies in Iranian declarations to the IAEA of historical accounts of its
nuclear activities, the nature of AQ Khan’s 1987 offer, and the source of contamination of
Natanz.270

No "Smoking Gun"
Tehran was neither indicted nor exonerated by the IAEA inspectors. The IAEA inspections did
not find the “smoking gun” that proves Iranian nuclear weapons capabilities. In February 2005,
the IAEA Director General argued that the role of the IAEA is not to judge Iranian intentions,
but to analyze facts about Iranian nuclear issues. “We at the IAEA lack conclusive evidence. We
have yet to see a smoking gun that would convict Tehran. I can make assumptions about
intentions, but I cannot verify intentions, just facts,” ElBaradei was quoted as saying.271
When asked about possible economic sanctions against Iran for its enrichment activities,
Mohammed ElBaradei was quoted as saying “Sanctions are a bad idea. We are not facing an
imminent threat. We need to lower the pitch…Nobody has the right to punish Iran for
enrichment…We have not seen nuclear materials diverted to a nuclear weapon but we are not
saying that the programme is used exclusively for peaceful purposes because we still have work
to do.”272
There are two views about what the IAEA said and did not say. Some believe that concluding
that Iran’s nuclear capability are not as advanced yet is premature because the IAEA inspectors
do not know everything about Tehran’s nuclear program. Many including the former Deputy
Director General of the IAEA, Pierre Goldschmidt, have argued that the IAEA and the
enforcement mechanisms of the NPT must be granted more authority by the UN Security
Council, and that the IAEA must have the authority to look beyond traces of nuclear materials
including any signs that Iran is taking that may lead to a nuclear program.273
Others, however, argue that IAEA inspections have reached a dead end. They ask: why did Iran
conceal or lie on its declarations to the IAEA if it had nothing to hide? They argue that the
history of Iran’s concealments, reneging on its promises, and the failures to report key areas of it
nuclear research program make IAEA inspections impossible to succeed. In addition, such
experts do not believe that there is a difference between Iran’s civilian program and its covert
military program, and they argue that once the Iranians get the nuclear know how, they will
weaponize the technology and adapt their nuclear warheads to their ballistic missiles.
While the success of the IAEA inspections was publicly in question by the West, senior Western
intelligence officials argued that Iran was worried about the “effectiveness of the IAEA
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inspections.” These claims came after it was reported that Iran formed a team of nuclear
specialists to “infiltrate” the IAEA inspection teams. Press reports claimed that the team was
being headed by the former head of the parliament on energy, Hosein Afarideh. Reportedly, the
team was based at the AEOI and their mission was to prevent further leaks and findings by the
IAEA regarding Tehran’s nuclear program.274 These claims, however, remain unverifiable.

An Expert Summary of the Impact of the IAEA's Inspections and
Reports
They key issue thus becomes the weight of the evidence. It is not so much what any one report
revealed, or the lack of some decisive guns, but what is the cumulative result of the IAEA's work
over time. Geoff Odlum of the US State Department has developed the following summary of
the overall impact of the IAEA's work in recent years:275
Since late 2002, the IAEA has been undertaking a rigorous investigation into concerns about undeclared
nuclear activities and facilities in Iran. From June 2003 to November 2005, the IAEA issued nine written
reports on Iran’s nuclear program, publicly available on the IAEA‘s website. Beginning with his third
report, issued in November 2003, IAEA Director General ElBaradei confirmed that for almost 20 years,
Iran had been pursuing undeclared work in some of the most sensitive aspects of the nuclear fuel cycle, and
had systematically hidden that work from the IAEA. Those activities constituted “numerous breaches and
failures” of Iran’s obligation to comply with its safeguards agreement. Specifically, Dr. ElBaradei has
reported:
•

Six failures to report the import, transfer, processing, and use of nuclear material, including the use of
uranium hexafluoride gas in centrifuge enrichment experiments and production of depleted and
enriched uranium from 1999 to 2002, the use of uranium metal in laser enrichment experiments and
production of enriched uranium between 1993 and 2000, the production of uranium compounds
between 1981 and 1993, and the production and irradiation of uranium targets, and the processing and
separation of plutonium from those targets, between 1988 and 1998.

•

Two failures to declare facilities where nuclear material was stored or processed, including a pilot
centrifuge enrichment facility and two laser enrichment laboratories.

•

Six failures to provide design information or updated design information for numerous facilities
where nuclear material was stored or processed.

•

“Failure on many occasions to cooperate to facilitate the implementation of safeguards, as evidenced
by extensive concealment activities.”

In addition to these confirmed safeguards breaches and failures, IAEA DG ElBaradei’s September and
November 2005 reports confirm, that “In view of the fact that the Agency is not yet in a position to clarify
some important outstanding issues after two and a half years of intensive inspections and investigation,
Iran's full transparency is indispensable and overdue.”
Dr. ElBaradei has requested extended access and cooperation from Iran in a number of important areas,
including “access to individuals, documentation related to procurement, dual use equipment, certain
military owned workshops and research and development locations.” While the IAEA has found no
evidence of diversion of declared nuclear materials, Iran’s lack of cooperation leaves the IAEA unable to
conclude that there are no undeclared nuclear materials or activities in Iran.
The latest report from the IAEA is the update provided by Deputy Director General (DDG) Heinonen on
January 31, 2006. That report came one day before a special session of the IAEA Board convened
following Iran’s early January decision to break IAEA seals and resume enrichment-related activities. DDG
Heinonen's update makes clear not only that Iran is still not fully cooperating with the IAEA to resolve
serious doubts about the correctness and completeness of Iran's declarations, but also reports for the first
time additional information that appears to contradict Iran's claim that its program is peaceful.

This summary does not prove Iran is acquiring nuclear weapons, but it does show just how much
the cumulative result of the IAEA’s work raises serious doubts about Iran's actions. It also shows
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how many different strategies that Iran can pursue in the future. Iran is not under the pressure of
war. It can afford to pause, and “cheat and retreat.” It can posture and bluster, then appear to
comply, wait, and move forward. The very ambiguity of its past actions shows how many
different ways it can avoid providing a “smoking gun” or overt effort in the future.
Iran’s strategy in dealing the IAEA was summarized by Hassan Rowhani. According to press
reports, Mr. Rowhani briefed policy makers in Tehran in September 2005 about the IranianIAEA negotiations. He was quoted as saying, “While we were talking with the Europeans in
Tehran, we were installing equipment in parts of the facility in Isfahan, but we still had a long
way to go to complete the project…In fact, by creating a calm environment, we were able to
complete the work on Isfahan.” 276
As the following chapters show, Iran probably now has the technology base to create a series of
small centrifuge facilities it could disperse widely in Iran, harden and/or conceal, and use to
gradually develop weapons grade facilities. Such an effort would be slower and less efficient in
some ways, but much would depend on Iran's ability to improve the efficiency of its P2
centrifuge designs -- an activity it could probably carry out with little risk of detection and
inspection and which would be ambiguous in any case under the terms of the NPT.
One key issue is just how far Iran could go in improving its centrifuge capabilities and in making
laser isotope separation practical. The P2 is often assumed to have roughly twice the SWU
output of the P1, an important but not radical change. If so, Iran’s plans for a 50,000 P1
centrifuge plant would still require a large facility with some 25,000-30,000 centrifuges and the
P2 design is considerably more demanding to keep in constant operation than the P1, and to
bring up to speed once activity is halted.
Much also depends on the future growth potential of centrifuge design. At least one open source
report has claimed, however, that truly advanced centrifuge designs like the URENCO T21 have
the theoretical capacity to produce 50 times the output of the P1. This claim seems exaggerated
and the T21 bearing, which circulates oil between it and its support cup, and its other design
features are extremely demanding. So is operation and preservation of rotor integrity.
Nevertheless, if such reports are approximately correct, several years of centrifuge operation and
research using even Iran’s existing small 164 P1 centrifuge cascade would make it far easier to
create “folded,” dispersed, or more compact facilities. A train of some 1,500-3,000 centrifuges
would be more than adequate to produce at least one weapon’s worth of enriched material a
year.277
Isotope separate offers similar advantages if Iran can ever perfect the technology at the scale
involved. It potentially is highly efficient, compact, and does not require large, potentially
detectable, inputs in terms of electric power.
If Iran created small separate facilities for centrifuge research, and centrifuge production until it
was ready to deploy a major level of activity, this would be difficult for even the best inspection
effort to detect, confirm, and characterize. The same would be true of simply bringing all of its
suspect activities on-line, including its large centrifuge facilities and new reactors for purely
peaceful purposes under full IAEA inspection. In both cases Iran could make major progress
towards a rapid deployment or break out capability without violating the NPT.
The same is true of virtually every aspect of nuclear warhead design and testing other than the
actual testing of a full nuclear device. A great deal of nuclear warhead and bomb research and
design is almost impossible to detect and verify. Testing of simulated nuclear weapons is a best
ambiguous and hard to detect and characterize even with advanced intelligence collection
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systems. Iran is well aware of the various efforts Iraq made to conceal its activities from UN
inspectors and US and other intelligence collection, and of Iraq's failures and successes.
It has decades of experience in dealing with IAEA inspectors, and is now learning a great deal
more about Western intelligence capabilities from the efforts of the EU3 and US to pressure it to
comply with the NPT. This has been supplemented by the fact that some charges by Israel and
the Iranian opposition also help Iran learn what can and cannot be collected by outside sources.
The unfortunate fact is that it is almost impossible for anyone to try to enforce a nonproliferation regime without teaching a proliferator a great deal about how to conceal its
activities.
If Iran is proliferating, it had long engaged in what is now an ongoing duel in which it can pursue
many different strategies in the future. There is no one moment in time when Iran has to comply
or non-comply. It has time, flexibility, and many future options.
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IV. The Uncertain Character of Iran's Nuclear
Facilities
As the previous chapters have shown, Iran’s uranium enrichment and plutonium production
activities are taking place in a long list of known and suspect nuclear facilities, many of which
have raised serious questions regarding their character and the nature of Iran’s nuclear research,
development, and production facilities. Iran has a large and well-dispersed mix of state industries
and military facilities it can use to hide its activities or to shelter and disperse them. There are no
accurate unclassified lists of such facilities.
Claims have been made in various press and opposition sources over the years that Iran is
carrying out parts of a nuclear weapons program in a wide range of sites—only some of which
have turned out to be real or probable. As the previous chapter has shown, however, there are
many facilities which have been declared or discovered, and where suspect activities have found.
Figure 5.1 shows the IAEA designation of key nuclear facilities. This list, and subsequent
analysis of the nature of developments in these sites, again shows how difficult it is to
understand the overall structure of Iran’s activities and the scale of Iran’s activities, to know
whether or not they are weapons related, and to know enough to target them. It is possible,
however, to provide a broad description of the known activities at 18 major or potentially
important sites.
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Figure 5.1: List of Relevant Nuclear Locations Designated by the IAEA: November 2004
Location

As of November 2004

Status

Tehran Research Reactor (TRR)

Operating

Molybdenum, Iodine and Xenon Radioisotope
Production Facility (MIX Facility)

Constructed, but not operating

*Jabr Ibn Hayan Multipurpose Laboratories (JHL)

Operating

*Waste Handling Facility (WHF)

Operating

Tehran

*Kalaye Electric Company

Dismantled pilot enrichment facility; being
converted to centrifuge enrichment R&D

Bushehr

Bushehr Nuclear Power Plant (BNPP)

Under construction

Miniaturized Neutron Source Reactor (MNSR)

Operating

Light Water Sub-Critical Reactor (LWSCR)

Operating

Heavy Water Zero Power Reactor (HWZPR)

Operating

Fuel Fabrication Laboratory (FFL)

Operating

Uranium Chemistry Laboratory (UCL)

Closed down

Uranium Conversion Facility (UCF)

Hot testing/commissioning stage

Graphite Sub-Critical Reactor (GSCR)

Decommissioned

*Fuel Manufacturing Plant (FMP)

In detailed design stage, construction to begin in
2004

*Zirconium Production Plant (ZPP)

Under construction

*Pilot Fuel Enrichment Plant (PFEP)

Operational; currently suspended

*Fuel Enrichment Plant (FEP)

Under construction; currently suspended

Karaj

*Radioactive Waste Storage

Partially operating

Lashkar Ab’ad

*Pilot Uranium Laser Enrichment Plant

Dismantled

*Iran Nuclear Research Reactor (IR-40)

In detailed design phase

*Hot cell facility for production of radioisotopes

Declared as no longer being under consideration

*Heavy Water Production Plant (HWPP)

Under construction

*Waste storage site

Waste to be transferred to JHL

Tehran Nuclear
Research Center
(TNRC)

Esfahan Nuclear
Technology Center
(ENTC)

Natanz

Arak

Anarak

*Declared in 2003
Source: Adapted from IAEA, Implementation of the NPT Safeguards Agreement in the Islamic Republic of Iran: Report by the Director General,
November 15, 2004, Annex 1.

Enough is also known about these sites to reveal a further pattern of concealment and
uncertainty, as well as many of the difficulties in both inspecting and targeting such sites. It
should be stressed, however, that the following site-by-site description are unclassified, that the
IAEA has a far more detailed picture of their nature and capability, and that any military
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targeting of a given site would be based on years of intelligence collection and analysis whose
character and accuracy is impossible to estimate.

Anarak
Iran has stated that small amounts of imported UO2 were prepared for targets at Jabr Ibn Hayan
Multipurpose Laboratories (JHL), irradiated at Tehran Research Reactor (TRR), and sent to a
laboratory belonging to the MIX Facility in Tehran for separation of I-131 in a lead-shielded cell.
Iran informed the IAEA that the remaining nuclear waste was solidified and eventually
transferred to a waste disposal site at Anarak. There reportedly is uranium ore near Anarak, not
far from Yazd. The Talmessi Mine (Talmesi Mine), near Anarak has produced Seelite with
occurs with Uranospinite. The IAEA also accused Iran of failing to report design information for
Anarak. The Agency argued that uranium was imported in 1991. 278

Arak
Arak is the second site identified by the Iranian opposition group, the NCRI, in 2002 as being the
site where it believes Tehran has been building a heavy-water reactor. Tehran announced its
plans for building a heavy-water reactor in Arak following these revelations. This discovery
seems to have surprised inspectors because it was believed that Iran’s nuclear research used
light-water reactors as is the case in Bushehr. Experts have expressed concern since heavy-water
reactors produce significant amount of plutonium that can be used for nuclear weapons.
Following the revelations in 2002, Tehran announced its plans for building heavy-water reactor
in Arak.279
The IAEA estimated in 2004 that Iran was at least five years away from completing the Arak
reactor: 280
…Iran is in the process of constructing the IR-40 reactor at Arak (although originally planned to be built at
Esfahan, a decision is said to have been taken in 2002 to build the reactor at Arak instead). The basic
design of the IR-40 was completed in 2002, and provides for the use of natural uranium oxide as fuel. It is
planned to go into operation in 2014… The IR-40 is said to have been based on indigenous design. The
purpose of the reactor was declared to be research and development and the production of radioisotopes for
medical and industrial use.
Iran is also building a heavy water production plant (HWPP) at Arak, and has said that it intends to start
producing heavy water there in 2004… In its letter of 21 October 2003, Iran acknowledged that two hot
cells had been foreseen for the reactor project. In that letter, Iran also made reference to its plans for nine
hot cells for the production of radioisotopes (molybdenum, iodine, xenon, cobalt-60 and iridium-192);
specifically, “four for the production of radioisotopes, two for the production of cobalt and iridium and
three for waste management processing” (along with ten back-up manipulators). According to the
information provided in that letter, however, neither the design nor detailed information about the
dimensions or the actual layout of the hot cells were available yet, since the Iranian authorities did not
know the characteristics of the manipulators and lead glass shielding windows which they could procure.
In its letter of 21 October 2003, Iran acknowledged that two hot cells had been foreseen for the reactor
project. In that letter, Iran also made reference to its plans for nine hot cells for the production of
radioisotopes (molybdenum, iodine, xenon, cobalt-60 and iridium-192); specifically, “four for the
production of radioisotopes, two for the production of cobalt and iridium and three for waste…In the IR-40
design information provided by Iran in November 2003, Iran confirmed that it had tentative plans for a
building, in the proximity of the IR-40 facilities, with hot cells for the production of “long lived
radioisotopes”. Iran agreed to submit the relevant preliminary design information with respect to that
building in due course. In May 2004, Iran provided updated design information for the reactor, in which it
noted that the planning of hot cells for “long lived radioisotopes” was no longer under consideration in light
of difficulties with the procurement of equipment.
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In August 2004, Iran presented to the Agency detailed drawings that Iran had received from a foreign
company in 1977 for hot cells that were to have been constructed at Esfahan. Iran stated that it had not yet
made more detailed plans for hot cells for the IR-40 complex at Arak, but that it had used information from
those drawings as the basis for specifications in its efforts to procure manipulators for hot cells intended for
the production of cobalt and iridium isotopes.
In a letter dated 19 August 2004 Iran reconfirmed the nine hot cell project at Arak. During its October 2004
visit to Iran, the Agency showed Iran evidence of Iran’s enquiries about the purchase of hot cell
manipulators and lead glass windows, and requested clarification of how such precise and detailed
specifications could have been provided on a procurement request if no preliminary hot cell designs
existed. In response, Iran gave the Agency documents relevant to other enquiries about lead glass windows.
Iran reiterated, however, that the specifications it had used for its enquiries had been based on designs
provided by a foreign supplier in the 1970s, as well as on its own experience with the hot cells at the MIX
Facility (a laboratory for the production of radioisotopes of molybdenum, iodine and xenon from natural
uranium oxide) at TNRC. Iran provided a sketch of the hot cells with a calculated capability of handling
activity levels from 100 to 10 000 curies (3.7 to 370 TBq). However, Iran stated that the design would be
completed only upon successful procurement by Iran of manipulators and lead glass windows. The Agency
has received some of the requested information from Iran, which it is assessing, but is still awaiting other
information.

Iran informed the IAEA that it had carried laboratory scale experiments to produce heavy water
at the Isfahan Nuclear Technology Centre, and that two hot cells had been foreseen for its project
at Arak, and that yet another building with hot cells is planned for the production of
radioisotopes. Iran still, however, appears to be at least five years away from completing the
heavy water reactor at Arak. According to reports published in Russia, apparently based on
information developed by the Russian Federal Security Service, the facilities located at Arak
collocated with those involved in R&D of unguided missiles, and modifications of the Scud-S
missile.
The head of Iran’s Supreme National Security Council, Hasan Rowhani, said in May 2005 that
Iran made steady process in building 40-megawatt heavy water nuclear reactor at Arak. He said
“In technical terms, we didn’t have suspension in the Arak heavy water plant even for one day…
That means we’ve constantly made progress. It’s possible that production of heavy water will be
completed in upcoming months.”281 It remains uncertain as to how credible this projection was,
but the fact Iran has tried to get hot cells for the Arak site suitable in design for plutonium
separation work and has refused IAEA requests for further information related to its hot cell
procurement effort is an issue. So is the building of a reactor that is supposed to duplicate the
function of the underutilized 10-mw light water research reactor in Iran producing medical and
industrial isotopes.

Ardakan
This site is reportedly scheduled to be completed in mid-2005, and some reports indicate that a
uranium mill with an annual capacity of 120,000 metric tons of ore and an annual output of 50
metric tons of uranium is being built 35 km north of Ardakan city. The site was first revealed in
November 2003 by the NCRI.282
The IAEA investigated the sites and reported on November 15, 2004, that:283
The ore is to be processed into uranium ore concentrate (UOC/yellowcake) at the associated mill at
Ardakan, the Yellowcake Production Plant. The design capacity of the mill corresponds to that of the mine
(50 t of uranium per year). The mill startup is forecast to coincide with the start of mining at Saghand. The
mill site is currently at an early stage of development; the installation of the infrastructure and processing
buildings has been started. In the south of Iran, near Bandar Abbas, Iran has constructed the Gchine
uranium mine and its co-located mill. The low but variable grade uranium ore found in near-surface
deposits will be open-pit mined and processed at the associated mill. The estimated production design
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capacity is 21 t of uranium per year. Iran has stated that, as of July 2004, mining operations had started and
the mill had been hot tested, during which testing a quantity of about 40 to 50 kg of yellowcake was
produced.

Bushehr
Bushehr will use some 90 tons of Russian supplied enriched uranium and is located at the site of
a German-built reactor project the Shah commissioned in the 1970s and which was bombed
during the Iran-Iraq war. The new reactor is being built to Russian designs. There are two reactor
sites at Bushehr, and no work is taking place on the second site.
The reactor’s design is not suited to produce high levels of Plutonium, as long as it operates as
designed. It would present problems because of the amount of Pu-240 produced relative to Pu239, and developments at Bushehr have been uncertain. The following chronology tracks
developments in Bushehr and shows its high dependence on foreign assistance particularly from
the Germans and the Russians:
•

November 1974: Iran signed an agreement to buy two 1,200 megawatt pressurized water reactors (PWRs)
from a German firm, Kraftwerk Union (KWU), to be installed at Bushehr. Germany would provide
284
enriched uranium for the initial loading and ten years' worth of reloads.

•

August 1975: A team from KWU started working on Bushehr “on the basis of a letter of intent.”

•

July 1976: AEOI officially signed the contract with KWU to install the two PWRs at Busherh at the cost of
286
7.8 billion DM.

•

May 1977: The two PWRs are 33% complete.

•

April 1979: The two PWRs are 50% complete.

•

May 1979: The two PWRs are 77% complete.

•

June 1979: KWU halted its work at Bushehr due Iran’s failure to pay $450 million. KWU handed over the
control of the two PWRs to the Iranian because Tehran refused to extend the work permits of the German
workers working at Bushehr. The project was worth $5.0 billion, and reportedly one of the reactors was
290
85% complete.

•

August 1979: KWU formally terminated the construction of the PWRs at Bushehr. Most reports say that
the first reactor is 75-85% complete, the second reactor is 45-70% complete, and 90% of the parts have
291
been shipped.

•

1980: Iran asked KWU to repay back or complete the project. They litigate their disagreement in Geneva
292
and Iran won.

•

March 1982: An agreement was reached in on the resumption of one of the two PWRs.

•

October 1982: India announced that it was sending engineers to inspect Bushehr. The results of the
294
inspections are unclear.

•

March 1984: Iraq attached the Buhsehr reactor. This happened again in February 1985, March 1985, July
295
1986, November 1987, and July 1988. The damage to the reactor is unclear, especially given the fact that
the reactor was aging and lacked maintenance for many years since the suspension of work in 1979.

•

October 1985: A team from KWU visited Bushehr to conduct a feasibility of completing at least one of the
296
PWRs.

•

February 1986: AQ Khan secretly visited Bushehr. Pakistan and Iran sign a secret nuclear cooperation
297
agreement later in the year. Khan revisited Bushehr in January 1987.
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•

October 1986: Iran approached Argentina to discuss the possible involvement of Argentina and Spain in
the construction of the Bushehr reactors. In addition, there was discussion about a German-Argentinean298
Spanish consortium to finish the Bushehr reactor.

•

August 1992: KWU formally told Tehran that its PWRs deal was canceled indefinitely.

•

August 1992: Iran signed two agreements with Russia on constructing a nuclear power plant. Moscow
agreed to construct nuclear power plants, cycle nuclear fuel, supply reactors, reprocess nuclear fuel, train
300
Iranian nuclear scientists, and provide isotopes for academic and civilian research.

•

January 1995: Negotiations between Tehran and Moscow were completed between the Atomic Energy
Organization of Iran (AEOI) and the Russian company Zarubezhatomenergostroi on constructing the
301
Buhsehr nuclear plants. They signed an $800 million contract in which Moscow was to complete one of
two nuclear reactors within four years.

•

January 1996: The Russian-Iranian contract on the Bushehr went into effect. Russia was obligated to
302
deliver the plants within 55 months.

•

March 1996: More than 600 Russian engineers are working at the Bushehr nuclear power plant.

•

January 1997: Russian Atomic Energy Minister Viktor Mikhailov says that 1,000 Russian engineers will
304
work at the Bushehr nuclear power plant in Iran.

•

March 1997: President Rafsanjani said Bushehr will be capable of producing 2000MW of power.

•

July 1997: A Ukrainian company agreed to develop a slow-rotation turbine for Iran's nuclear power plant
in Bushehr. The turbine operates at 1,500 rotations per minute, and is considered safer and less expensive
306
than a fast-rotating turbine.

•

September 2002: Russian technicians begin construction of Iran's first nuclear reactor at Bushehr despite
307
strong objections from US.

•

January 2005: Iran and Russian disagreed over the payment of spent nuclear fuel.

•

February 2005: Russia and Iran sign an agreement in which Russia will supply the nuclear fuel for the
Bushehr facility and recover all spent fuel.

299

303

305

According to IAEA estimates made in November 2004, Bushehr is scheduled to reach initial
criticality in 2006. Some 600-1,000 Russians are estimated to be working on the project. Some
750 Iranian technicians, trained in Russia, will take over the plan once it becomes operational.
As noted earlier, Russia agreed in 1995 to provide Iran with plutonium to fuel the nuclear reactor
and collect its spent fuel and reiterated its commitment in the February 2005 agreement.
In May 2005, Russia announced that it planned to send the first delivery of nuclear fuel to Iran
by the end of 2005. The agreement called for sending 100 tons of nuclear fuel, and Lexander
Rumyantsev, the head of the Russian atomic agency, said “They [The Iranians] have to start to
fie it up mid-2006. The fuel has to be at the plant six months before that.”308
The commitment by Tehran to repatriate spent fuel to Russia is seen with suspicion by the US.
Under the agreement with Moscow, Iran was not required to return the waste nuclear fuel for
several years after the delivery of the fuel. Given Tehran’s history in Bushehr and its dealing
with the IAEA, the Bush Administration expressed its concerns that Iran may reprocess to isolate
the plutonium before it is repatriated to Russia. In addition, the Iranian announced that for the
remaining 20-40 years of the Bushehr reactor’s life, Tehran would supply its own enriched fuel
to operate the reactor.309
The US officially supported Russia’s plan, but the US was concerned with possible misuse of the
reactor. Some US officials claimed that the cost of building Bushehr went beyond what was
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required for civilian nuclear power plants. They also estimated that Bushehr might ultimately be
used to produce plutonium at a rate high enough to produce nearly 30 nuclear weapons.310 These
claims remain unverifiable, but Iran is considering the construction of three to five more power
reactor facilities, which may or may not be located at Bushehr.
Other experts feel such concerns are exaggerated. For example, Hans Blix, former chief UN
weapons inspector, said that the plant was initially built by the Germans and the Russians tried to
install only low-grade nuclear technology. He added that the problem with the Bushehr reactor
was that it was not ideal for producing plutonium. “It is possible, but very difficult,” Blix added.
He added that the international community should be concerned with Iranian uranium
enrichment program more than its plutonium separation experiments.311
Others, however, argue that Bushehr can be used to produce more weapons grade materials by
changing the fuel loading cycle of the reactor, and to develop the skills and technology necessary
to produce other reactor designs better suited to producing weapons grade Plutonium.312 Bushehr
is central to Iran’s ability to produce plutonium, and this largely depends on Russia’s help. In
addition, due to its importance, it has been reported that several batteries of US made Hawk
(Improved) Surface-to-Air Missiles have been placed around Bushehr out of fear of military
strikes against the reactor.

Isfahan (Esfahan)
The University of Isfahan operates Iran's largest nuclear research center, and is said to employ as
many as 3,000 scientists. Facilities are said to include fuel fabrication laboratory (FFL); uranium
chemistry laboratory (UCL); uranium conversion facility (UCF); fuel manufacturing plant
(FMP). In addition, two reactors are also subject to IAEA inspections that are located at Isfahan:
•

The Miniaturized Neutron Source Reactor (MNSR), a 30 kW light water reactor in operation since the mid1990s, that uses U/Al fuel enriched to 90.2% U-235; and the Heavy Water Zero Power Reactor (HWZPR),

•

A 100 W heavy water reactor was in operation since the mid-1990s. It uses natural uranium metal fuel. Iran
also has a light water sub-critical reactor (LWSCR) using uranium metal fuel, which operates a few days
out of the year, and a decommissioned graphite sub-critical reactor (GSCR) that also used uranium metal
fuel.

According to some sources, this is a primary location for the Iranian nuclear weapons program,
with its main buildings located at Roshandasht, 15Km southeast of Isfahan. At one point, Iran
sought to build a uranium hexafluoride (UF6) conversion plant at the center with Chinese
assistance. The IAEA did find that Iran performed at least some unreported Plutonium separation
experiments at this facility, and has made the facilities at Isfahan a key focus of its
investigations. Its November 2004 report noted that: 313
Iran carried out most of its experiments in uranium conversion between 1981 and 1993 at TNRC and at the
Esfahan Nuclear Technology Centre (ENTC), with some experiments (e.g. those involving pulse columns)
being carried out through early 2002.
In 1991, Iran entered into discussions with a foreign supplier for the construction at Esfahan of an industrial
scale conversion facility. Construction on the facility, UCF, was begun in the late 1990s. UCF consists of
several conversion lines, principal among which is the line for the conversion of UOC to UF6 with an
annual design production capacity of 200 tons of uranium as UF6. The UF6 is to be sent to the uranium
enrichment facilities at Natanz, where it will be enriched up to 5% U-235 and the product and tails returned
to UCF for conversion into low enriched UO2 and depleted uranium metal. The design information for
UCF provided by Iran indicates that conversion lines are also foreseen for the production of natural and
enriched (19.7%) uranium metal, and natural UO2. The natural and enriched (5% U-235) UO2 are to be
sent to the Fuel Manufacturing Plant (FMP) at Esfahan, where Iran has said it will be processed into fuel
for a research reactor and power reactors.
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In March 2004, Iran began testing the process lines involving the conversion of UOC into UO2 and UF4,
and UF4 into UF6. As of June 2004, 40 to 45 kg of UF6 had been produced therefrom. A larger test,
involving the conversion of 37 t of yellowcake into UF4, was initiated in August 2004. According to Iran’s
declaration of 14 October 2004, 22.5 tons of the 37 tons of yellowcake had been fed into the process and
that approximately 2 tons of UF4, and 17.5 tons of uranium as intermediate products and waste, had been
produced. There was no indication as of that date of UF6 having been produced during this later campaign.
Iran has stated that UCF was to have been constructed under a turn-key contract with a foreign supplier, but
that when the contract was cancelled in 1997, Iran retained the engineering designs and used them as the
basis to construct UCF with Iranian resources. Iran provided preliminary design information to the Agency
in July 2000. The Agency has been carrying out continuous design information verification (DIV) since
that time. The Agency’s enquiry into the chronology and scope of Iran’s uranium conversion activities has
focused on two central issues:
- Assessment of Iran’s statements concerning the basis for its design of UCF (including conversion
experiments), with a view to ascertaining whether Iran has declared all of its activities involving nuclear
material; and
- Assessment of the declared intended uses for the products of the various UCF process lines.
… In 1985, Iran brought into operation a Fuel Fabrication Laboratory (FFL) at Esfahan, about which it
informed the Agency in 1993 and for which design information was provided to the Agency in 1998. It is
still in operation, and is suitable for producing, on a small scale, fuel pellets. The fuel manufacturing plant
to be constructed at Esfahan (FMP) is scheduled to be commissioned in 2007. According to the preliminary
design information that has been provided by Iran, the facility is planned to produce 40 tons per year of
UO2 fuel (with a maximum enrichment of 5%) for research and power reactors. Iran is also building a
Zirconium Production Plant (ZPP) at Esfahan which, when complete, will have a capacity to produce 10
tons of zirconium tubing per year… In a letter dated 5 May 2003, Iran informed the Agency of its plan to
commence in 2003 the construction of FMP. On 1 November 2003, Iran submitted preliminary design
information for FMP stating that the plant capacity would be 30 t UO2 per year. On 31 August 2004, Iran
submitted updated design information which reflected an increase in plant capacity to 40 t UO2 per year,
declared to have been to accommodate the fuel needs for the Bushehr Nuclear Power Plant (BNPP) (about
25 t UO2 per year) and the 40 MW pressurized heavy water research reactor (IR-40) (about 10 t UO2 per
year).

The Isfahan UCF restarted its operations in August 2005, when Iran ended the suspension
imposed by the IAEA. According to a study by the Institute for Science and International
Security (ISIS), between August 2005 and late February 2006, Iran was able to produce 85
tonnes of uranium hexafluoride (UF6). Observers worry about this development since
approximately 5 tonnes of UF6 are needed to make enough HEU for a nuclear bomb, which
means that 85 tonnes of UF6 would be enough for 15 nuclear weapons. According to the ISIS,
despite impurities in the UF6, it will not interfere with the operation of the centrifuges at
Isfahan.314
The importance of Isfahan goes beyond its enrichment activities and possible heavy-water
research. It is reportedly an important production site for Iranian missiles including the Shahab1, Shahab-2, and the Shahab-3. (Other rumored locations are at Damghan, Parchin, and Qazvin).
Many conventional military facilities are also in the area, including facilities s for munitions
productions, tank overhaul, and helicopter and fixed wing aircraft maintenance. The main
operational facilities for the army's aviation units are located at Isfahan, presumably at Khatamin
Air Base northeast of the city. It is also considered to be one of the Islamic Republic’s chemical
weapons facilities.315

Kalaye Power Plant
Kalaye is considered to be one of the most uncertain nuclear sites in Iran, partly because it is a
civilian electric company, and partly because Iran did not declare it. The IAEA has investigated
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the Kalaye plant since 2003, and there are links between this power plant and other sites of
interests such as Natanz.
The IAEA investigation of the Kalaye Electric Company has included environmental samples
and interviews with Iranian specialists: 316
Between February and October 2003, Iran took a number of steps intended to conceal the origin, source and
extent of Iran’s enrichment programme, including: denying access to the Kalaye Electric Company
workshop in February 2003 and refusing to permit the Agency to take environmental samples there in
March 2003; dismantling equipment used at the workshop and moving it to Pars Trash (another subsidiary
company of the AEOI located in Tehran); renovating part of the Kalaye Electric Company workshop in
order to prevent detection of the use of nuclear material; and submitting incorrect and incomplete
declarations. A detailed description of these efforts is reflected in the previous reports of the Director
General to the Board.
…Iran also acknowledged that the Kalaye Electric Company workshop in Tehran had been used for the
production of centrifuge components, but stated that there had been no testing of centrifuges assembled
from these components involving the use of nuclear material, either at that workshop or at any other
location in Iran.
…In August 2003, Iran amended these statements, informing the Agency that the decision to launch a
centrifuge enrichment programme had actually been taken in 1985, and that Iran had in fact received
drawings of the P-1 centrifuge through a foreign intermediary around 1987. Iran stated that the centrifuge
R&D programme had been situated at TNRC between 1988 and 1995, and had been moved to the Kalaye
Electric Company workshop in 1995. According to Iran, the centrifuge R&D activities were carried out at
the Kalaye Electric Company workshop between 1995 and 2003, and were moved to Natanz in 2003.
During its August 2003 visit to Iran, the Agency was shown electronic copies of the centrifuge engineering
drawings (including the general arrangement, sub-assembly and component drawings). Agency inspectors
were also able to visit and take environmental samples at the Kalaye Electric Company workshop, where
they noted that, since their first visit to the workshop in March 2003, considerable renovation had been
made to one of the buildings on the site. As was anticipated by the Agency at the time, the renovation,
which was carried out in connection with Iran’s attempt to conceal the activities carried out there, has
interfered with the Agency’s ability to resolve issues associated with Iran’s centrifuge enrichment
programme, since the Agency was unable to see the equipment in situ and could not take environmental
samples while the equipment was there.
In its letter of 21 October 2003, Iran finally acknowledged that “a limited number of tests, using small
amounts of UF6,” had been conducted in 1999 and 2002 at the Kalaye Electric Company workshop.
….In addition to its enquiries into Iran’s acquisition of enrichment technology, the Agency has conducted
extensive environmental sampling (approximately 300 samples) at locations where Iran has declared that
centrifuge components were manufactured, processed and/or stored (including Natanz, the Kalaye Electric
Company workshop, TNRC, Farayand Technique, Pars Trash and centrifuge component manufacturing
workshops in Iran), as necessary, with a view to assessing the correctness and completeness of Iran’s
declarations concerning its enrichment activities.
…Numerous particles of ~54% U-235 (in the range of 50%-60%) were found on imported components and
on tested rotors assembled using the imported components; some ~54% U-235 contamination was also
found at the Kalaye Electric Company workshop…

As the IAEA report showed, Iran eventually admitted to using the Kalaye power plant to produce
centrifuges, and the environmental samples actually found U-235 enriched at roughly 54%.
Some argued that the fact that Tehran used this civilian power plant to enrich U-235 at such a
high level should be a matter of concern, particularly regarding future Iranian developments in
civilian nuclear technology.

Karaj
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The Karaj facility is located some 160 kilometers northwest of Tehran, and includes a building
with a dosimetry laboratory and an agricultural radiochemistry laboratory. Other buildings will
house a calutron electromagnetic isotope separation system purchased from China for obtaining
target materials to be radiated with neutron streams in a 30 million electron volt cyclotron. These
are research systems that are not easily adaptable to nuclear weapons design efforts. There may
also be a facility nearby for rocket R&D and production.317
The IAEA has made the following assessment of the history of activities and developments at
Karaj: 318
In its letter dated 21 October 2003, Iran finally acknowledged that, between 1975 and 1998, it had
concluded contracts related to laser enrichment using both AVLIS and MLIS techniques with four foreign
entities. In the letter, Iran provided detailed information on the various contracts, and acknowledged that it
had carried out laser enrichment experiments using previously undeclared imported uranium metal at
TNRC between 1993 and 2000, and that it had established a pilot plant for laser enrichment at Lashkar
Ab’ad, where it had also carried out experiments using imported uranium metal. According to information
provided subsequently by the Iranian authorities, the equipment used there had been dismantled in May
2003, and transferred to Karaj for storage together with the uranium metal used in the experiments, before
the Agency was permitted to visit Lashkar Ab’ad in August 2003. The equipment and material were
presented to Agency inspectors at Karaj on 28 October 2003.
During the Agency’s complementary access to the mass spectrometry laboratories at Karaj in December
2003, the Agency examined two mass spectrometers that had not been included in Iran’s declaration of 21
October 2003. Iran acknowledged that the mass spectrometers had been used at Karaj in the past to provide
analytical services (isotope enrichment measurements) to the AVLIS programme, and gave the Agency a
list of samples that had been analyzed. The Agency collected environmental samples from the mass
spectrometers; no uranium particles were found in these samples. As requested by the Agency following
complementary access at Karaj, Iran submitted additional information to the Agency on 5 January 2004 to
clarify the role of the mass spectrometers in relation to Iran’s uranium enrichment programme. The
laboratory containing the equipment is now part of the safeguarded facility at Karaj.

Lavisan-Shian
Lavisan-Shian is located in northeastern Tehran, and it is the site that the NCRI identified in May
2003 as being a suspected site for centrifuge development, laser enrichment, and CB weapons.
Some analysts claimed in December 2004 that Iran was testing conventional explosives at this
site in ways that indicated they might be to simulate nuclear explosions and text high explosive
lenses and warheads. The NCRI claimed that the site was producing beryllium and polonium210, both are important to developing the neutron initiator to trigger a nuclear chain reaction for
an atomic bomb.319
Iran has admitted that “defense-related nuclear work” was carried out at Lavisan by the Physics
Research Center (PHRC) between 1989 and 2004, but has denied any work on nuclear material.
The IAEA confirmed that the PHRC tried to acquire “dual use materials and equipment which
have applications…in the nuclear military area.” The IAEA has also obtained satellite photos
that seem to support the possibility of weapons-related high explosive test but cannot confirm it.
The IAEA inspected this site first in June 2004, but experts argued that by the time IAEA
inspectors visited Lavisan, Iran had razed its buildings and removed all equipment. Experts
argued that if the IAEA inspections found nothing, then why did Iran bar the IAEA from visiting
the site in the first place?320
The IAEA assessment of Lavisan-Shian, and Iran’s decision to raze the site, were ambiguous,
and focused on two whole body counters that were located at Lavisan. In its November 2004
report, the IAEA outlined its assessment as follows:321
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Iran has stated that the site had been razed in response to a decision ordering the return of the site to the
Municipality of Tehran in connection with a dispute between the Municipality and the Ministry of Defence.
In response to a request by the Agency, Iran provided additional documentation in support of this
explanation, which is currently being assessed. Between 28 and 30 June 2004, the Agency visited the
Lavisan-Shian site, where it took environmental samples. The Agency also took environmental samples
from two whole body counters (one formerly located at Lavisan-Shian, the other located at Esfahan), and a
trailer said to have contained one of the counters while it was located at Lavisan-Shian. Though Iran’s
description of events concerning the whole body counters, as related to this site, appears to be plausible, the
trailer said to have contained the other counter still remains to be presented for sampling.
Iran provided a description and chronology of three organizations that had been located at Lavisan-Shian
between 1989 and 2004. As described by Iran, the Physics Research Centre (PHRC) had been established
at that site in 1989, the purpose of which had been “preparedness to combat and neutralization of casualties
due to nuclear attacks and accidents (nuclear defence) and also support and provide scientific advice and
services to the Ministry of Defence.” Iran provided a list of eleven activities conducted at the PHRC, but,
referring to security concerns, declined to provide a list of the equipment used at the Centre. In a letter to
the Agency dated 19 August 2004, Iran stated further that “no nuclear material declarable in accordance
with the Agency’s safeguard[s] was present” and reiterated its earlier statement that “no nuclear material
and nuclear activities related to fuel cycle were carried out at Lavisan-Shian.”
Iran explained that the activities of the PHRC at Lavisan had been stopped in 1998, and that the Centre had
been changed to the Biological Study Centre, which was involved in biological R&D and “radioprotection”
activities. According to Iran, in 2002, the Applied Physics Institute was also located at that site, and
although some of the biological activities continued there, the main objective was to use the capabilities of
universities in the country (in particular, at the Malek Ashtar University near Esfahan) for the education
and R&D needs of the Ministry of Defence.
The vegetation and soil samples collected from the Lavisan-Shian site have been analyzed, and reveal no
evidence of nuclear material. It should be borne in mind, however, that detection of nuclear material in soil
samples would be very difficult in light of the razing of the site. In addition, given the removal of the
buildings, the Agency is not in a position to verify the nature of activities that have taken place there.

IAEA inspectors revisited Lavisan-Shian site in August 2005, and seem to have concluded that
Iran’s claims about the whole body counters were plausible. Iran also attempted to clarify the
reason for razing the site, which it argued was done the Municipality of Tehran as a result of a
dispute with the Ministry of Defense.
In September 2005 report, the IAEA concluded that the information provided to them by Tehran
appeared credible and consistent with what their inspections found. The IAEA, however,
demanded further clarification from the Iranians regarding the work of the Physics Research
Center that used to be located at Lavisan, which was suspected of having equipments that could
be used for uranium conversion activities.322 Iran told the IAEA in January 2006 that, despite
documentation indicating the equipment was for the PHRC, it was actually destined for a
university laboratory. The head of the PHRC also worked at the laboratory. Iran, however,
declined to make the “professor” available for an interview. Iran has also refused IAEA requests
for access to interview other officials associated with the PHRC and Lavisan.

Natanz
Iran’s goals for Natanz are uncertain. Press reports, claims by NCRI, Iranian statements, IAEA
inspections, and estimates by outside experts conflict in key areas. The nature of the research at
Natanz definitely includes uranium enrichment, but the number of centrifuges, the level of
enrichment, and the source of contamination are unclear.
The Iranian government has claimed that that Natanz plant is part of its civilian nuclear program.
It is believed to have been Tehran’s main site for gas centrifuge activity, and subsequent IAEA
inspections found traces of uranium contamination. Iran claimed that the contamination came
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from equipment that it purchased in the 1980s (believe to be from Pakistan) and not from its own
uranium enrichment program. Press reports, however, claimed that Natanz was the site of 100200 gas centrifuges.323
There is a Fuel Enrichment Plant (FEP) of some 100,000 square maters which the Mujahedin-e
Khalq (MEK) claims has two 25,000-meter halls, built 8 meters-deep into the ground and
protected by a concrete wall 2.5 meters thick. According to some estimates, it could house as
many as 50,000 centrifuges, producing enough weapons-grade uranium for 20 weapons per year.
Other estimates suggest a total of 5,000 centrifuges capable of producing enough enriched
uranium for several nuclear weapons a year. The MEK claims that parts for centrifuges were
imported, and others built at a plant in Isfahan. They were then tested at the Kalaye plant in AbAli and sent to Natanz for final assembly. It claims two villages near Natanz--called Lashgarabad
and Ramandeh -- have uranium enrichment plants hidden behind trees in orchards and were
surrounded by security guards and function as a backup to the Natanz site in case that facility
comes under military attack. The labs are reported to be in the Hasthgerd region near Karaj,
about 40 kilometers (25 miles) west of Tehran. There are also reports of LIS experiments took
place at Nantaz, as well as at Ramandeh (part of the Karaj Agricultural and Medical Centre) and
a laser laboratory at Lashkar Ab’ad.
The IAEA described a far more modest effort: 324
In 2001, Iran began the construction of two facilities at Natanz: the smaller scale PFEP, planned to have some
1000 centrifuges for enrichment up to 5% U-235; and the large scale commercial FEP, which is planned to
contain over 50 000 P-1 centrifuges for enrichment up to 5% U-235.
On 25 June 2003, Iran introduced UF6 into the first centrifuge at PFEP. As of October 2003, the installation of a
164-machine cascade was being finalized. In November 2003, the cascade was shut down. As of the Agency’s
latest inspection on 11 October 2004, the cascade had not been operated and no further UF6 gas had been fed
into centrifuges at PFEP. FEP has been scheduled to start receiving centrifuges in early 2005, after the design is
confirmed by the tests to be conducted in PFEP.
According to Iran, the only work that has been done on the P-2 design was carried out between 2002 and 2003,
largely at the workshop of a private company under contract with the AEOI, and the work was limited to the
manufacture and mechanical testing of a small number of modified P-2 composite rotors. Iran has stated that
“no other institution (including universities), company or organization in Iran has been involved in P-2 R&D”
and that “no P-2 R&D has been undertaken by or at the request of the Ministry of Defense. Iran has also said
that all R&D on P-2 centrifuges had been terminated and that no other work on that, or any other centrifuge
design, was done prior to 2002 or has been done since 2003. However, in its Additional Protocol declarations,
Iran has foreseen P-2 R&D activities for the future.

The National Council of Resistance in Iran (NCRI) asserted in January 10, 2006 that Iranian
nuclear research at Natanz was still moving ahead towards a weapons capability. Alireza
Jafarzadeh, then president of NCRI, claimed that Tehran was planning to “begin injecting
uranium hexafluoride gas into centrifuge machines in Natanz and officially start the enrichment
process,” and claimed that Tehran built 5,000 centrifuges at Natanz. The NCRI also claimed that
Tehran was constructing centrifuge cascade installation platforms at Natanz, and that these
constructions were being handled by the Kala Electric Company. He also claimed that the
experts working at Natanz were agents of the Islamic Revolutionary Guards Corps (IRGC) and
Iran’s Ministry of Defense.325
Independent experts, however, have cited different statistics for how many centrifuge cascades
were being built. For example, the Founding President of the Nuclear Control Institute, Paul
Leventhal, said that Tehran was planning to restart 164-centriguge cascade, which is considered
“too small to produce enough highly enriched uranium for a bomb.” He added that this amount,
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however, was large enough for a large commercial-scale enrichment program. He added that if
the information to construct 5,000 centrifuges was correct, “then we have a major crisis on our
hands.”326
It has been reported separately that Tehran had 1,000 centrifuges in 2006, which was far lower
than what was reported to be Iran’s ultimate goal of building 50,000 centrifuges to enrich
uranium. Iran, however, claimed that its enrichment activities at Natanz were for the purpose of
fueling the Bushehr rector that was being built by Russia, and that it aimed to use it for its
civilian nuclear energy.327 These claims, counterclaims, and different estimates do highlight the
uncertainly surrounding the true nature of some of the most important suspected nuclear facilities
in Iran.
In addition, nuclear experts believe that Natanz with its 1,000 centrifuges and 50,000 machines
does not pose an urgent threat of producing weapon-grade uranium. Some have argued that in
order for Natanz to enrich uranium at an industrial scale, the 1,000 centrifuges would have to
work around the clock for two to three years.328
Other experts, however, argued that Tehran can decrease the require time of producing weaponsgrade uranium dramatically—as low as 180 days, according to some experts—if the Iranians
were able to acquire natural uranium that has already been enriched. Experts argue that even if
the uranium enriched as low as 4 percent, it would speed Natanz enrichment timetable
significantly. This, they argue, is largely due to the fact that it is much harder to enrich natural
uranium from 0 to 4 percent than from 4 to 90 percent.329
Some of these experts, including David Albright and Corey Hinderstein of the Institute for
Science and International Security (ISIS), have argued that if Iran uses only half of the
centrifuges at Natanz (500) and feed them low-enriched uranium, Tehran can produce weaponsgrade fuel for a nuclear bomb in just six months.330 Albright and Hinderstein, however, cautioned
that those were their “worst case” estimates that can be impacted by possible technical
difficulties, political uncertainties, and the impact of either IAEA inspectors or military strikes.331
One key additional problem with such estimates is that they assume either a P1 or P2 level of
efficiency, and that Iran cannot produce far more advanced designs. As has been touched on
earlier, at least one open source report has claimed, however, that truly advanced centrifuge
designs like the URENCO T21 have the theoretical capacity to produce 50 times the output of
the P1.332
In February 2006, Iran restarted its Pilot Fuel Enrichment Plant (PFEP) at Natanz, which it first
constructed in 2001. The PFEP was designed to hold thousands of centrifuges including six 164machine cascades and many smaller test-cascades. The installation of the first cascade was
finished in the fall of 2003, but has not been operated since enrichment was stopped in October
2003. However, according to the ISIS, Iran started enriching uranium at the PFEP by early
March 2006. In addition, Iran has also started to move on introducing uranium hexafluoride
(UF6) or “yellowcake:”
Iran has also moved process tanks and an autoclave, used to heat uranium hexafluoride into a gas prior to
insertion into a centrifuge cascade, into the underground Fuel Enrichment Plant (FEP) at Natanz. The FEP
is the main production facility and is designed to hold eventually 50,000-60,000 centrifuges. Iran also told
the IAEA that it intends to start the installation of the first 3,000 P1 centrifuges in the underground cascade
333
halls at the FEP in the fourth quarter of 2006.

Iran’s enrichment activities at Natanz, however, are not without problems. According to the
IAEA, nearly 30 percent of the centrifuges were not operations due to technical difficulties. In
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addition, due to the suspension of the enrichment in late 2003, key components of the centrifuges
such as the pipes connecting the machines have been damaged. In order to introduce uranium
hexafluoride, therefore, Iran must first prepare the cascade at Natanz. These problems may,
however, not be “significant” to stop Iran from feeding UF6 into its cascades machines. If Iran
can avoid major technical difficulties, Iran can repeat the process to create larger cascades that
can be used to enrich uranium.334

Parchin
Parchin is located 30 kilometers southwest of Tehran. It is owned and run by Iran’s military
industry and it’s a facility designed for developing and producing ammunitions, rockets, and
high explosive including chemical explosive. In September 2004, US officials expressed
concerns about the work done with beryllium, which does have civilian applications, but it can
also be use with plutonium to process a neutron initiator that can trigger a nuclear bomb. In
addition, US officials claimed that there was testing of “high-explosive shaped charges with an
inert core of depleted uranium.”335
Experts believe that Parchin was the site that Secretary of State Collin Powell referred to in
November 2004, when he argued that he saw evidence suggesting that Iran was working on
reducing the size of it nuclear warheads to fit the Shahab-3 missiles. It is also the site that US
officials argued prove the claim that Iran was working on obtaining equipment “in the nuclear
military area,” which reportedly has “hundreds of bunkers.”336
Soon after these allegations appeared in press reports, the IAEA Director General, Mohamed
ElBaradei, argued that the IAEA inspection teams were aware of Parchin, and asserted that the
Agency did not believe that there were evidence to suggest that Iran was carrying nuclear
activities at the site. The IAEA reportedly asked Iran to visit the site, but Iran refused to grant the
Agency permission. Tehran, on the other hand, denied that it was asked by the IAEA about
Parchin.337
The Institute for Science and International Security (ISIS) conducted a study about Parchin
following these revelations. Based on overhead images, the ISIS study concluded that while the
evidence if the site was conducing nuclear related research was ambiguous, Parchin was
“logical” site for nuclear weapons research and production. It pointed out that some of the
buildings and bunkers that appeared on the images were suited for testing high explosives. In
addition, there appeared to be excavation around Parchin, which the ISIS study argued could
involve tunneling, which may indicate that it was being prepared for armament testing.338
Iran allowed the IAEA to visit Parchin in January 2005, and the inspectors took environmental
samples from the site. The inspectors, however, were not allowed to visit all the sites. They were
allowed to inspect one area of the four sections of Parchin that they asked to visit.339 The IAEA
Director General, Mohamed ElBaradei, argued that the IAEA was not able to conclude that there
were not nuclear activities taking place at Parchin.
While the IAEA did conclude that it found no evidence suggesting the traces of nuclear
contamination, many believe that the IAEA inspections were not adequate. Mohamed ElBaradei
qualified the IAEA’s position on Parchin in his September 15, 2005 report to the board of
governors. The report claimed that:340
The Agency has discussed with the Iranian authorities open source information relating to dual use
equipment and materials which have applications in the conventional military area and in the civilian
sphere as well as in the nuclear military area. As described by the DDG-SG in his 1 March 2005 statement
to the Board, in January 2005, Iran agreed, as a transparency measure, to permit the Agency to visit a site
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located at Parchin in order to provide assurance regarding the absence of undeclared nuclear material and
activities at that site. Out of the four areas identified by the Agency to be of potential interest, the Agency
was permitted to select any one area. The Agency was requested to minimize the number of buildings to be
visited in that area, and selected five buildings. The Agency was given free access to those buildings and
their surroundings and was allowed to take environmental samples, the results of which did not indicate the
presence of nuclear material, nor did the Agency see any relevant dual use equipment or materials in the
locations visited. In the course of the visit, the Agency requested to visit another area of the Parchin site.
The Agency has been pursuing this matter with Iran since then with a view to being able to access the
locations of interest at Parchin….
The Agency has, however, continued to seek Iran’s cooperation in following up on reports relating to
equipment, materials and activities which have applications in the conventional military area and in the

civilian sphere as well as in the nuclear military area. Iran has permitted the Agency, as a measure
of transparency, to visit defence related sites at Kolahdouz, Lavisan and Parchin. While the
Agency found no nuclear related activities at Kolahdouz, it is still assessing information (and
awaiting some additional information) in relation to the Lavisan site. The Agency is also still
waiting to be able to re-visit the Parchin site.

The IAEA demands to revisit Parchin also came after revelations in the press that the US had
been spying on Iran and that US Special Forces were conducing operations inside Iran. Iran was
concerns about the IAEA inspections from being used for intelligence gathering by the US, and
warned the IAEA that this was a conventional defense site and that spying would not be
tolerated.341 Some experts believe that the difficulty in accessing Parchin stems from the fact that
it might very well be a conventional and missile production plant that is unrelated to nuclear
research.
NCRI, however, has argued that the IAEA was not allowed to visit all the sites. According to the
NCRI, Parchin has 12 different sections, but the Iranians led the IAEA inspections to section 10,
which was used for air defense weapons manufacturing. NCRI claims to have identified a secret
tunnel in section 1 of Parchin as the area where “nuclear and laser research” was being carried
out. Experts, such as David Albright, argued that NCRI must provide evidence to back up these
claims.342
The NCRI has not provided such evidence. Parchin, however, remains to be one of the sites that
are not fully inspected, and the Director General of the IAEA said that his agency could not
confirm or disprove the existence of nuclear activities at Parchin. He was quoted as saying “the
jury is still out” on Parchin.343

Tehran Nuclear Research Center (TNRC)
The Tehran Nuclear Research Center (TNRC) is another important site. As noted earlier, the
IAEA discovered Polonium-210 (po-210) at TNRC. The chronology assembled by the IAEA on
Iranian plutonium processing history showed that TNRC was one of the sites that Tehran used to
produce plutonium as early as 1987.
The main research arm is the Jabr Ibn Hayan Research Department (JIHRD). According to the
Atomic Energy Organization of Iran (AEOI), Iran’s main atomic energy agency, the JIHRD is
central to TNRC and Iranian overall nuclear research. The AEOI describes its civilian research
activities as follows:344
JIHRD acts as a back up complex in the field of Research and Development in the Nuclear Fuel Cycle,
production of 99Mo, 131I and 133Xe radioisotope , in addition to providing a wide range of laboratory
services for Nuclear Fuel Production Division at AEOI. This complex provides the best and the most
up to date equipments and capabilities not only in AEOI but also in all Research Centers of Iran. The
main facilities in this research laboratories are as follows: Nuclear Spectrometry Laboratories which
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consist of Gamma-Ray Spectrometry System, Alpha-Particle Spectrometry, Liquid Scintillation Counting
Spectrometer, Neutron Activation Analysis facilities, and Radiocarbon Dating Laboratory. Instrumental
Analysis Laboratories, which consist of UV, IR, XRF, ICP, Atomic Absorption, Thermal Analyses, GC and
GLC.

The Federation of American Scientists (FAS) describe TNRC has one of the most sophisticated
research centers in Iran. The analysis by FAS also argues that TNRC has the capability of
producing “yellow cake:”345
Since 1968 the Tehran Nuclear Research Center [located in suburban Amirabad at 35°33'00"N 51°20'00"E]
has included a research reactor with a nominal capacity of 5 megawatts provided by the United States under
IAEA safeguards. The reactor core was due to be upgraded and replaced with Argentine assistance in the
late 1980s. Construction of an installation for producing radioisotopes is complete, and there are
unconfirmed reports that this facility can produce plutonium from spent nuclear fuel. The Center also
includes an installation for producing "yellow cake," which has not operated recently due to unsatisfactory
technical condition. The Ebn-e Qasem laser technology research laboratory entered service in October
1992, although the laboratory has no lasers suitable for separating uranium isotopes.
The research program of the Tehran-based Center for Theoretical Physics and Mathematics of the Atomic
Energy Organization of Iran (AEOI) includes theoretical physics, and other R&D related to high energy
physics, including particle physics, mathematical physics, astrophysics, theoretical nuclear physics,
statistical mechanics, theoretical plasma physics, and mathematics.

The IAEA has expressed its dissatisfaction with the Iranian declaration regarding the function of
the TNRC. Its reports have focused on the history of the TNRC and outlined Iranian concealment
activities, which raised many questions. In November 2004, the IAEA summarized its efforts to
understand the full scope of nuclear research at TNRC as follows: 346
Iran has explored two other potential uranium production routes. One was the extraction of uranium from
phosphoric acid. Using research scale equipment, small quantities of yellowcake were successfully
produced at the Tehran Nuclear Research Centre (TNRC) laboratories. Iran has stated that there are no
facilities in Iran for separating uranium from phosphoric acid other than the research facilities at TNRC.
The second route explored by Iran was the production of yellowcake using percolation leaching. Using this
technique, Iran produced an estimated several hundred kilograms of yellowcake using temporary facilities,
now dismantled, located at the Gchine mining site. …
Iran carried out most of its experiments in uranium conversion between 1981 and 1993 at TNRC and at the
Esfahan Nuclear Technology Centre (ENTC), with some experiments (e.g. those involving pulse columns)
being carried out through early 2002. …
Following the discovery by the Agency of indications of depleted UF4 in samples of waste taken at the Jabr
Ibn Hayan Multipurpose Laboratories (JHL) at TNRC, Iran acknowledged, in a letter dated 19 August
2003, that it had carried out UF4 conversion experiments on a laboratory scale during the 1990s at the
Radiochemistry Laboratories of TNRC using depleted uranium which had been imported in 1977 and
exempted from safeguards upon receipt, and which Iran had declared in 1998 (when the material was deexempted) as having been lost during processing.
In October 2003, Iran further acknowledged that, contrary to its previous statements, practically all of the
materials important to uranium conversion had been produced in laboratory and bench scale experiments
(in kilogram quantities) carried out at TNRC and at ENTC between 1981 and 1993 without having been
reported to the Agency. The information provided in Iran’s letter of 21 October 2003 stated that, in
conducting these experiments, Iran had also used yellowcake imported by Iran in 1982 but only confirmed
in 1990 as having been received. Iran subsequently explained that it had decided to stop domestic R&D on
UF4 and UF6 in 1993 in anticipation of its receipt of assistance from a foreign supplier in the design and
construction of UCF. ….
In its letter of 21 October 2003, Iran acknowledged that the uranium metal had been intended not only for
the production of shielding material, as previously stated, but also for use in its laser enrichment
programme (the existence of which, as discussed below, Iran had previously not acknowledged, and which
was only declared to the Agency in that same letter of 21 October 2003). Iran stated that the uranium metal
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process line at UCF had been developed by Iranian scientists at the TNRC laboratories, and that a small
quantity of the metal produced at TNRC during the development tests (about 2 kg) had been given to the
laser group for its evaluation. …
According to Iran, gas centrifuge R&D testing began at TNRC in 1988 and continued there until 1995,
when those activities were moved to a workshop of the Kalaye Electric Company, a company in Tehran
belonging to the Atomic Energy Organization of Iran (AEOI). Between 1994 and 1996, Iran received
another—apparently duplicate—set of drawings for the P-1 centrifuge design, along with components for
500 centrifuges. According to Iran, it was at this time as well when Iran received design drawings for a P-2
centrifuge through the same network. Between 1997 and 2002, Iran assembled and tested P-1 centrifuges at
the Kalaye Electric Company workshop where Iran says it fed UF6 gas into a centrifuge for the first time in
1999 and, in 2002, fed nuclear material into a number of centrifuges (up to 19 machines)….
As with respect to its centrifuge enrichment activities, Iran’s responses between February 2003 and October
2003 to the Agency’s enquiry into the possible existence in Iran of a laser enrichment programme were
characterized by concealment, including the dismantling of the laser enrichment laboratories at TNRC and
the pilot laser enrichment plant at Lashkar Ab’ad and the transfer of the equipment and material involved to
Karaj, and by failures to declare nuclear material, facilities and activities.
…In early October 2003, the Iranian authorities acknowledged that Iran had imported, and installed at
TNRC, laser related equipment imported from two States in 1992 and 2000 in connection with those
studies. …
…In the letter, Iran provided detailed information on the various contracts, and acknowledged that it had
carried out laser enrichment experiments using previously undeclared imported uranium metal at TNRC
between 1993 and 2000, and that it had established a pilot plant for laser enrichment at Lashkar Ab’ad,
where it had also carried out experiments using imported uranium metal. According to information
provided subsequently by the Iranian authorities, the equipment used there had been dismantled in May
2003, and transferred to Karaj for storage together with the uranium metal used in the experiments, before
the Agency was permitted to visit Lashkar Ab’ad in August 2003. The equipment and material were
presented to Agency inspectors at Karaj on 28 October 2003.

US officials have expressed their concerns about Iranian research activities at TNRC. John
Bolton, the former Undersecretary for Arms Control and International Security, said that the fact
that po-210 was found at TNRC was a sign of serious concern for the US. Mr. Bolton argued that
po-210 can be either used in neutron initiators in certain designs of nuclear weapons or for
batteries of space satellites. Mr. Bolton, however, concluded that since Tehran did not have a
space program, “the nuclear weapons application is obviously of concern,” he said.347

Uranium Mines/Facilities
In addition to understanding Iranian nuclear research facilities, it is important to asses Iranian
uranium and plutonium resources. Estimates are as uncertain as the nature of Iranian nuclear
sites. Most estimates, however, show that Iran’s uranium resources are limited. It has proven
reserves of approximately 3,000 tons of uranium, and it may have as much as 20,000-30,000 tons
of U3O8. It was reported that Iran opened as many as 10 uranium mines since 1988. Iran
reportedly enjoyed the help of experts from Germany, Argentina, Czechoslovakia, Hungary,
Russia, and China in exploring its uranium reserves.348
Iran has two key uranium mines: Talmesi and Meskani Uranium Mines and Shaghand, and they
are seen as the two sites with most uranium reserves.349 Shaghand is located in the northeastern
part of Yazd province, and according to the Atomic Energy Organization of Iran (AEOI),
Saghand uranium deposit has 1,550,000 tons ore reserve and 553 ppm average grade. It was
estimated that the mine would be operational by the end of 2004. Once it starts, the AEOI
claimed that it had a lifetime of 17 years with a capacity of 1,200,000 tons of ore per year.350 In
November 2003, it was estimated that there were 100 specialists, engineers, and workers
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working on its development stage, and was projected to have 233 workers by the time it was
operational.351
Shaghand’s status remained uncertain in early 2006, but the IAEA reported in November 2004
that:352
At the Saghand Mine, located in Yazd in central Iran, low grade hard rock ore bodies will be exploited
through conventional underground mining techniques. The annual estimated production design capacity is
forecast as 50 t of uranium. The infrastructure and shaft sinking are essentially complete, and tunneling
towards the ore bodies has started. Ore production is forecast to start by the end of 2006. The ore is to be
processed into uranium ore concentrate (UOC/yellowcake) at the associated mill at Ardakan, the
Yellowcake Production Plant. The design capacity of the mill corresponds to that of the mine (50 t of
uranium per year). The mill startup is forecast to coincide with the start of mining at Saghand. The mill site
is currently at an early stage of development; the installation of the infrastructure and processing buildings
has been started.

Other important mining sites are Talmesi and Meskani Uranium Mines. They are located in
Anarak district in the Central part of Iran. They have roughly 200 tons of EAR-II uranium.
Reportedly, the two mines have been “systematically exploited” since 1935, but uranium was
not, however, discovered until the 1990s.353
The IAEA also reported on a third mine located in the southern part of the country called Gchine.
In November 2004, the IAEA published the following assessment:354
In the south of Iran, near Bandar Abbas, Iran has constructed the Gchine uranium mine and its co-located
mill. The low but variable grade uranium ore found in near-surface deposits will be open-pit mined and
processed at the associated mill. The estimated production design capacity is 21 t of uranium per year. Iran
has stated that, as of July 2004, mining operations had started and the mill had been hot tested, during
which testing a quantity of about 40 to 50 kg of yellowcake was produced.

The “final” IAEA assessments of Iran’s uranium mines remains unpublished, but according to
the US State Department, the IAEA continues to investigate the “complex arrangements
governing the past and current administration of the mine,” including how a newly-founded
company lacking in ore processing experience could have implemented so quickly -- between
2000 and mid-2001 -- the designing, procurement, construction, and testing of that plant.

Other Suspected Sites
There are other sites that have been suspected of being nuclear facilities. This additional list
shows how difficult it is to understand the overall structure of Iran’s activities and the scale of
Iran’s activities, to know whether or not they are weapons related, and to know enough to target
them:355

•

Bonab: This was the site reportedly of the Bonab Energy Research Center. It was inspected in 1997 by the
356
IAEA, and declared that there no clandestine nuclear activities there.

•

Chalus: It was been reported as a potential location for of an underground nuclear weapons development
facility located inside a mountain south of this coastal town. The facility has been variously reported as
being staffed by experts from Russia, China and North Korea.

•

Darkhovin: (Also referred to as Ahvaz, Darkhouin, Esteghlal, and Karun) is a suspected underground
nuclear weapons facility of unspecified nature reported to be under the control of the Islamic Revolution
Guard Corps and located on the Karun River south of the city of Ahvaz.

•

Kolahdouz: (Kolahdouz, Kolahdooz, or Kolahdoz nuclear facility (14 kilometers west of Tehran): The
location of some of Iran’s armored weapons production facilities, it is a large complex that the MEK claims
has a concealed nuclear weapons plant, including uranium enrichment, and operates as a supplement to the
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uranium enrichment site in Natanz. A technical team of the IAEA visited the industrial complex in
Kolahdouz; no work was seen at those locations that could be linked to uranium enrichment, environmental
samples were taken.

•

Meysami Research Center: Its principal activity is chemical agent detector & chemicals, and may have a
role in chemical and nuclear weapons efforts.

Assessing Iran's Nuclear Sites
Chapter VI has already provided a summary of the issues Iran's facilities have raised for IAEA
inspection, and it is clear from the histories provided in the previous chapters that there are
almost certainly more discoveries to come. It is also clear from the facility-by-facility
descriptions in this chapter that Iran has great experience in concealing or changing the activities
of any given facility and can still claim such activity was for peaceful and/or defensive purposes.
This raises obvious points for inspection, executing military options, and the enforcement of
sanctions or other actions by the UN. Iran has shown it can hide the existence of facilities for
some time and create hardened underground facilities with little surface signature. It has
repeatedly demonstrated the ability to conceal, as well as to obfuscate when a facility is
discovered. It has at best complied with the IAEA "defensively," has never made a convincing
effort at transparency, and it has shown it can rapidly dismantle or change the character of a
given facility. Whatever its motives, Iran has been and is actively conducting the equivalent of a
nuclear shell game.
Even so, the way Iran has treated its nuclear facilities does not mean that it has provided
definitive evidence that it is moving towards production of a nuclear weapon. As is the case with
the other indicators discovered to date, there is always another explanation. Moreover, Iran can
claim with some justification that it must conceal, disperse, or harden even peaceful facilities if it
does not want them to be attacked. There have been too many attacks and wars in the region, and
too many outside threats, for any one to reject Iran's concerns.
What is clear is that Iran, like Iraq under Saddam Hussein, has at a minimum created a mix of
facilities whose character is so uncertain that it is unclear that even intrusive ongoing inspection
could absolutely guarantee that Iran is not moving forward to acquire a nuclear weapon. The
dilemma this creates for both Iran and the international community is that this history makes
verification of any future Iranian compliance extremely difficult and Iran's facilities and
activities will be suspect indefinitely into the future.
Furthermore, it creates the military dilemma for both Iran and any potential attacker that an
effective military strike against Iran's nuclear efforts would virtually have to attack all probable
and possible Iranian facilities to have maximum impact in denying Iran the capability to acquire
a weapon or ensuring that its efforts would be delayed for some years.
Iran's lack of transparency, and its "edifice complex," may deter limited strikes simply because
their results would be so uncertain. On the other hand, they could just as easily lead to much
larger-scale and more lethal strikes than would otherwise be the case. There is the risk from a
military viewpoint that the more difficult Iran makes it to target its facilities, and the more it
hardens or invests in a given facility, the more it will be struck. The problem for anyone who
starts a shell game is that some players will either insist all shells be made transparent or will
proceed to smash all the shells.
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V. Possible Dates for Iran’s Acquisition of Nuclear
Weapons
There is no way to be certain that Iran will push its nuclear programs forward to the point where
it has actual weapons. In fact, there is a long history of estimates of possible dates that does little
more than warn that such estimates are either extremely uncertain or have limited value.
Past estimates by the US, Israel, and independent organizations have proved to be highly
contradictory and unreliable, and such estimates are inherently uncertain. In addition, past
assessments of possible dates often were based on the unrealistic assumption that Iran’s nuclear
program would evolve without interruptions, technical difficulties, or voluntary suspensions. For
example, the majority of estimates during the 1990s predicted that Iran would acquire nuclear
weapons by 2000. This did not happen.

A Past History of Uncertain and Wrong Judgments
The following timeline shows different US assessments and highlight the uncertainty of the
intelligence estimates since the early 1990s:357
•

Late 1991: In Congressional reports and CIA assessments, the US estimates that there is a “high degree of
certainty that the government of Iran has acquired all or virtually all of the components required for the
construction of two to three nuclear weapons.” A February 1992 report by the US House of Representatives
358
suggests that these two or three nuclear weapons will be operational between February and April 1992.

•

Late October 1991: A US National Intelligence Estimate report says that Iran's nuclear program appears
disorganized and in its early stages. Richard H. Solomon, US Assistant Secretary of State for East Asian
and Pacific Affairs, says that China has sold nuclear-related technologies to Iran despite earlier assurances
359
that it would not sell such technologies to Iran.

•

November 1991: Israeli officials contend that, using Pakistani assistance, Iran could make a nuclear bomb
by the end of the decade. For their part, US officials estimate that it would take 10 to 15 years. According
to a New York Times report (1 November), US analysts insist that Iran has neither the money nor the
professional personnel to produce a nuclear weapon in a short time. One expert said that although China
may assist Iran in nuclear weapons development, such assistance “will certainly not be on the scale of
360
Western help to Iraq.”

•

February 24, 1993: CIA Director James Woolsey says that Iran is still 8 to 10 years away from being able
to produce its own nuclear weapon, though if it were assisted from abroad; it could become a nuclear power
361
earlier.

•

December 13, 1993: According to Defense News, the CIA “believes that Iran could have nuclear weapons
362
within eight to 10 years, even without critical assistance form abroad.”

•

February 16, 1994: According to the latest CIA estimates, Iran could develop a nuclear bomb in six to
eight years, although its nuclear weapons program is still in an early stage and relies on foreign technology
363
and expertise.

•

September 23, 1994: CIA Director James Woolsey says that, “Iran is eight to ten years away from building
[nuclear] weapons, and that help from the outside will be critical in reaching that timetable. Iran has been
particularly active in trying to purchase nuclear materials or technology clandestinely from Russian
sources. Iran is also looking to purchase fully-fabricated nuclear weapons in order to accelerate sharply its
364
timetable.”

•

January 5, 1995: US Defense Secretary William Perry says that Iran may be less than five years from
building an atomic bomb though “how soon … depends how they go about getting it.” Perry said buying or
stealing a bomb from one of the Soviet states could happen in “a week, a month, five years.” Alternatively,
365
if Tehran could obtain a large amount of highly enriched uranium, then “five years is on the high end.”
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•

January 1995: The director of the US Arms Control and Disarmament Agency, John Holum, testifies that
366
Iran could have the bomb by 2003.

•

January 19, 1995: According to Thomas Graham, Special U.S. Representative for Nonproliferation, Iran
has “no current program'” for producing weapons-grade fissile materials. “They are not that far along,” he
367
added.

•

February 29, 1996: Lynn Davis, US Undersecretary of State, says that Iran is “many years away” from
possessing a nuclear weapons capability, but stealing nuclear technology or material “can reduce the time
368
dramatically in terms of developing a weapon.”

•

April 29, 1996: Israeli Prime Minister Shimon Peres says “he believe that in four years, they [Iran] may
369
reach nuclear weapons.”

•

March 1997: John Holum, director of the US Arms Control and Disarmament Agency, testifies to a House
370
panel that Iran could develop a nuclear bomb sometime between 2005 and 2007.

•

June 26, 1997: General Binford Peay, US military commander in the Persian Gulf, says that Iran may have
nuclear weapons “some time at the turn of the century, the near-end of the turn of the century” if it gets
371
access to fissionable material.

•

October 21, 1998: General Anthony Zinni, head of US Central Command, says Iran could have the
capacity to deliver nuclear weapons within five years; “If I were a betting man,” he said, “I would say they
372
are on track within five years, they would have the capability.”

•

November 21, 1999: According to a senior Israeli official, Iran will have a nuclear capability within five
373
years, unless Russian military aid to Iran stops.

•

January 17, 2000: A new CIA assessment on Iran’s nuclear capabilities says that the CIA cannot be ruled
out the possibility that Iran may possess nuclear weapons. This analysis is based on the CIA’s admission
that it cannot monitor Iran’s nuclear activities with any precision and hence cannot exclude the prospect
374
that Iran may have nuclear weapons.

•

September 20, 2000: According to the CIA, Iran is “attempting to develop the capability to produce both
plutonium and highly enriched uranium, and it is actively pursuing the acquisition of fissile material and
the expertise and technology necessary to form the material into nuclear weapons.” A CIA official also
375
claimed that Iran could be in a position to test fire an ICBM within five years.

•

February 6, 2002: CIA Director George Tenet tells the Senate that Iran is seeking long-range ballistic
376
missiles and weapons of mass destruction and will probably succeed in having them by 2015. He also
said that Iran “may be able to indigenously produce enough fissile material for a nuclear weapon by the end
377
of this decade … obtaining material from outside could cut years from this estimate.”

It is important to note that the IAEA inspections (2003-2006) produced no evidence that Iran was
producing nuclear weapons, but also did not prove that Tehran had no nuclear weapons program.
It may well be that Iran is using its “civilian research program” to advance its nuclear military
capabilities but this scarcely is a basis for predicting whether Iran has the capabilities to
weaponize its nuclear technology. This not only depends on how advanced Tehran’s nuclear
program is, but also on how advanced Iran’s delivery systems are, and options Iran chooses to
deliver such weapons.

The Difficulty of Estimating Possible Dates
Setting a timetable for Iran’s nuclear capability depends on knowing Iran’s ability to enrich large
amounts of uranium. Some experts believe that the IAEA inspectors delayed Iran from acquiring
the capability to produce highly-enriched uranium at an “industrial” level. For example, when
Iran resumed its uranium enrichment program on January 10, 2006 and the EU3 threatened Iran
with UN Security Council sanctions, Tehran threatened that it would “begin industrial
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enrichment.” This prompted experts to speculate that if Iran moved to enrich large quantities of
uranium at an advanced level, Tehran’s nuclear capabilities might be only years away.378
Iran’s chief delegate to the IAEA, Sirus Nasseri, states in August 2005 that Iran would be a
“nuclear fuel producer and supplier within a decade.”379 If true, this means it might take Iran 10
years to reach industrial production of fissile material.
Former CIA Deputy Director for Intelligence, John McLaughlin, made the following broad
comments about the uncertainties in estimating efforts to proliferate in an interview in January
2000:380
I would say the problem of proliferation of weapons of mass destruction is becoming more complex and
difficult …We’re starting to see more evidence of what I might call kind of secondary proliferation. That is
more evidence of sharing of information and data among countries that are striving to obtain weapons…As
the systems mature in the obvious countries like North Korea and Iran, they themselves have the potential
to start becoming sources of proliferation as distinct from aspirants. And that begins to complicate the
whole picture …In the intelligence business (denial and deception) is an art form unto itself, it is how do
you deny information to the other side and how do you deceive the other side?… Countries that are
building such weapons are learning more and more about how to do that, making our job harder,…So if
there is an issue that is to me personally worrying, it’s the increasing complexity of the proliferation
challenge…To some degree we’re dealing with problems that are fuelled by hundreds of years of history.
At the same time this past is colliding with the future, because you have these same people now using
laptop computers and commercial encryption...You’re not going to find that information on their Web sites.
You’re going to have to go out and get it somewhere clandestinely, either through human collection or
through technical means,

There are experts who feel that Iran is working so actively on the design of missile warheads and
bombs that this indicates it may well be significantly closer to having a bomb than the data on its
nuclear efforts alone would indicate. Some experts also feel that Iran has a covert nuclear
weapons design and enrichment effort that it developed in parallel with its more overt “civilian”
nuclear research activities, and that the elements of this program are well dispersed, and designed
to have denial covers that can claim they are peaceful research or efforts conducted in the past.
These experts state that the information they rely on has not been provided by opposition
sources.381
Much hinges on the level of centrifuge development Iran has made and its covert ability to
acquire/manufacture centrifuges and to assemble them into chains that can be hidden and
deployed either in large underground/sheltered facilities or buildings that appear to have other
uses.
Experts disagree over the level of technology Iran has, which can make the difference between
chains of hundreds and thousands of centrifuges, and whether it has moved beyond the limited
levels of efficiency found in the P-2 centrifuges being manufactured for Libya. Rotor design and
overall efficiency is critical in determining the size of the facilities needed to spin uranium
hexafluoride into enriched Uranium, and how quickly Iran could acquire a weapon. There are
significant time gaps and uncertainties in the data Iran has provided to the IAEA, and it may
have advanced beyond the designs of the 20 centrifuges it has declared to the IAEA. This is,
however, a major “wild card” in estimating Iran’s progress.382
Another “wild card” that the deadlines would change so radically if Iran could buy fissile
material from another nation or source—such as the 500 kilograms of fissile material the US
airlifted out of Kazakhstan in 1994. This was enough material to make up to 25 nuclear weapons,
and the US acted primarily because Iran was actively seeking to buy such material.383 If Iran
could obtain weapons grade material, a number of experts believe that it could probably develop
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a gun or simple implosion nuclear weapon in nine to 36 months, and might be able to deploy an
implosion weapon suited for missile warhead or bomb delivery in the same period.
The risk of such a transfer of fissile material is significant. US experts believe that all of the
weapons and fissile material remaining in the former Soviet Union are now stored in Russian
facilities. The security of these facilities is still erratic, however, and there is a black market in
nuclear material. While the radioactive material sold on the black market by the CIS and Central
European citizens to date has consisted largely of plutonium 240, low grade enriched uranium, or
isotopes of material which have little value in a nuclear weapons program, this is no guarantee
for the future. There are also no guarantees that Iran will not be able to purchase major transfers
of nuclear weapons components and nuclear ballistic missile warhead technology.

Independent Estimates
There are many sources of independent estimates. Outside observers have tried for years to
predict possible timelines for Iran’s nuclear weapons. As has been noted earlier, some have set
short timelines. For example, Dany Shoham, a senior researcher at Bar-Ilan University's BeginSadat Center for Strategic Studies, estimated on February 26, 2001 that Iran was only few years
away from a nuclear bomb. He said: 384
Iran has and is implementing the very same concept as Iraq - the total acquisition of all types of nonconventional weapons and, in conjunction, the development of delivery systems, primarily in the form of
ballistic missiles … Iran, which is the most technologically advanced country in the Middle East with the
exception of Israel, has been in a more advantageous position than Iraq. It has not been under the
international microscope as much as its neighbor and has been pursuing its aims in these various fields in a
far more sophisticated and elegant manner.

On January 30, 2005, when asked for a timeline for Iran’s ability to acquire nuclear weapons,
ElBaradei said that “It depends on whether they have been doing weaponization. We haven't
seen signs of that. But they have the know-how. If they resume the fuel cycle, they should be
able to get the fissile material within a year or two. If they have that, they are a year away from a
weapon. It's a matter of time, because they have the know-how and the industrial
infrastructure.”385
Former chief UN weapons inspector, Hans Blix, however, has argued that Iran is a long-way
from acquiring nuclear weapons. “They have many years to go before they will be able to
produce highly enriched uranium for a bomb and I believe there is plenty of room for
negotiations,” Blix was quoted as saying. He argued that Iran’s plans to build 40-megawatt
heavy-water reactor in Bushehr “are very much in their infancy and the West is not particularly
worried and may be (can) count on being able to talk the Iranians out of it.”386
Dr. Gary Samore of the International Institute for Strategic Studies (IISS) said that given the
technical obstacle of producing a nuclear warhead, it may take Iran 5 years to produce an atomic
bomb. “They’re trying to avoid international reaction and I think it’s perhaps more likely that
they try to develop their nuclear capabilities over a much longer period of time, a decade or 15
years,” Dr Samore added.387
Still others have provided mid term estimates for Iranian capability. David Albright of the
Institute for Science and International Security (ISIS) estimated that even if Iran was not able to
build its ultimate goal of 50,000 centrifuges at Natanz, Iran bought from the black-market
enough components of the centrifuges to produce 1,500 “operating centrifuges.” This is enough
to produce 45 pounds of HEU, which is estimated to produce one crude nuclear weapon. Dr.
Albright estimated that they could reach this capability within three years (2009).388
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David Albright and Corey Hinderstein qualified their prediction that Iran may acquire nuclear
weapons by 2009 as “worst case assessment.” They argued on January 12, 2006, “Given another
year to make enough HEU for a nuclear weapon and a few more months to convert the uranium
into weapon components, Iran could have its first nuclear weapon in 2009. By this time, Iran is
assessed to have had sufficient time to prepare the other components of a nuclear weapon,
although the weapon may not be deliverable by a ballistic missile.” They added that such
estimate is “highly uncertain,” and argued that US intelligence thought this assessment was
overly optimistic because it did not take into account possible technical and scientific
difficulties.389
In early March 2006, a briefing by IAEA experts in Vienna argued that Iran might be closer to
testing its 164-machines cascades, which spin uranium hexafluoride gas into enriched uranium,
than was known. This revelation promoted U.S. officials to speculate that Iran might be closer to
acquiring nuclear weapons. Although U.S. officials admitted that while estimates had significant
assumptions about Iran’s technical capabilities, “Iran could be as little as two to three years away
from having nuclear weapons, with all the necessary caveats and assumptions and extrapolations
about them overcoming technical hurdles,” one U.S. officials was quoted as saying.390
There are several ways in which Iran can achieve this, but these estimates are uncertain since
they largely depend on assumptions that may change in the near future. According to Albright
and Hinderstein, of the ISIS, however, estimated that there are two “worst case” scenarios of the
time before Iran can acquire nuclear—each of these scenarios estimate that Iran may not able to
acquire weapons before 2009:
•

In their “clandestine option,” the authors argued that Iran may build clandestine enrichment plants at a
location that have not been identified by the international community, IAEA, or the United States to
avoid detection. In this case, they argued, if Iran decided to secretly build a centrifuge enrichment plant
in early 2006, it could assemble 1,500 centrifuges by 2007. This move may delay Iran’s ability to
produce enough high-enriched uranium (HEU) to build its first nuclear weapons since it would mean
moving large components from Natanz to this new “secret” facility, which cannot go unnoticed. Iran
would also need to integrate these components into the new systems, build emergency and safety
391
mechanisms, and test the new centrifuges.
The ISIS study argued that “Iran could start immediately to accomplish these steps, even before the final
testing of the 164-machine cascades at Natanz, but final completion of the clandestine plant is highly
unlikely before the end of 2007.” Even if Iran achieves that, it would need one year to produce HEU for a
nuclear weapon. Taking into account technical difficulties, Tehran can use this clandestine facility to
392
produce its first nuclear weapon in 2009.

•

Another scenario would be if Iran continues its enrichment activities at Natanz, or the ISIS study called
the “break-out using FEP” scenario. Iran has expressed its goal of installing the first module of 3,000
centrifuges at Natanz’s Fuel Enrichment Plant (FEP) by the end of 2006. At Iran’s current assembly rate
of 70-100 centrifuges per month, Iran can achieve its goal of a module of 3,000 centrifuges in 2008.
Although these centrifuges are built to produce low-enriched uranium (LEU), Iran can use these
393
modules to produce HEU by 2009 or 2010, according to the ISIS estimate.

As noted earlier, although these estimates are “worst case” scenarios, one can expect technical
difficulties and installation inefficiencies to delay this timetable even further. It is also equally
important to note that the weapon may not be small enough to be delivered with Iran’s missile
capabilities.394
It is equally important, however, to note that whether Iran chooses the “break-out” or the
“clandestine” path, Iran is unlikely to produce enough HEU, the materials needed to produce
nuclear weapons, before the year 2009. In each estimate, the authors argued that “Iran appears to
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need at least three years before it could have enough HEU to make a nuclear weapon. Given the
technical difficultly of the task, it could take Iran much longer.”395
The ISIS study outlined key questions that are fundamentals to developing meaningful estimates
to how soon Iran can acquire nuclear weapons including technical difficulties in producing fissile
materials, political uncertainties regarding the nature of the Iranian regime, possible military
strikes against Iranian nuclear sites, and the resources Iran employs to enriching uranium.396
These questions make the uncertainty in guesstimating a timetable all the more uncertain. In
addition, it is clear that judging a timetable for Iran’s acquisition of its first nuclear weapons
largely depends on Tehran’s capabilities to master its gas centrifuge program without it being
stopped either by IAEA inspections, technical difficulties, or by possible military strikes. Israeli
Estimates
Israeli estimates have also varied. On May 13, 2003, Israeli Foreign Minister, Silvan Shalom, stated
that there was no question that Iran intended to acquire nuclear weapons, and added that “The
important question is not whether they will have a bomb in 2009, 2010 or 2011, but when they will
have the know-how to produce a bomb. According to our estimates, we are talking about six to nine
months.”397
On January 24, 2005, the head of the Mossad, Meir Dagan, told the Israeli Parliament that Iran’s
nuclear program is almost “at the point of no return.” He added that if Iran enriches uranium in
2005, it will take Tehran two to three more years to acquire nuclear weapons. “The moment you
have the technology for enrichment, you are home free," Dagan said.398
Israeli estimates are, however, extremely volatile. General Aharon Zeevi Farkash, the head of the
Israeli Military Intelligence (AMAN), stated in August 2004 that, "once they have the ability to
produce enough enriched Uranium, we estimate that the first bomb will be constructed within
two years--i.e. the end of 2006 or the beginning of 2007."399
He revised this estimate in January 2005 to predict that Iran would be able to acquire nuclear
weapons between 2007 and 2009. He also predicted that Iran was six months away from
enriching uranium (by June 2006)—which he described as the “point of no return.” This date
passed and there were no evidence that Iran actually enriched uranium.400
Such estimates were further revised in 2005. According to press reports, Israeli intelligence
changed their views in August 2005 about Iran’s military and civilian nuclear program. The
estimate that was leaked to the Jerusalem Post predicted Iran to have a nuclear bomb “probably”
by 2010, and this revision was based on the assessment that Iran did not have a “secret military
track.” An IDF official was quoted as saying:401
We no longer think that a secret military track runs independent of the civilian one…If it were then they
could acquire weapons in 2007… We have changed our estimation. Now we think the military track is
dependent on the civilian one. However, from a certain point it will be able to run independently. But not
early than 2008.

Following the revelation that the US National Intelligence Estimate (NIE) predicted that Iran
could be 10 years away from becoming a nuclear power, General Aharon Zeevi Farkash said that
“Barring an unexpected delay, Iran is going to become nuclear capable in 2008 and not in 10
years as was recently reported in the American press.”402

US Estimates
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US estimates vary from one year to year, from one agency to another, and from one
Administration to another. The lessons of the Iraq WMD intelligence failure now loom large
over all estimates of nuclear capabilities, intentions, or timetables of Iran’s nuclear weapons, and
tend to encourage the US to be cautious. At the same time, the reorganization of the US
intelligence community is still underway, and it is too early to tell how such reforms influence
estimates of Iran’s WMD programs.
The Deputy Director of National Intelligence, General Michael V. Hayden, summarized these
“reforms” as follows:403
We've made our products—whether they be the morning briefing for the president or the national
intelligence estimate—more communal, although I must admit that the Central Intelligence Agency's DI
[Directorate of Intelligence] is the core of our community's analysis. That said, we've gotten other people
participating earlier in the process in a more realistic way. In our products, there has been a higher
tolerance for ambiguity in terms of "we're more certain about this and less certain about that.

The Silberman-Robb commission, which President George W. Bush ordered to asses the quality
of US intelligence on proliferation, argued that the US intelligence on Iran was “inadequate,”
while other officials described the US data as “scandalous.” While the full findings of the reports
on Iran and North Korea were classified, US officials who were briefed on the report argued that
the panel criticized the US lack of human spying in Iran. Other intelligence officials argued that
the setback of American intelligence capabilities against Iran started in the 1980s when the
Iranian security services successfully penetrated the CIA spy network in Iran.404
US experts make it clear that there is a diversity of views about Iran’s intentions, and about its
actual capabilities. As noted earlier, some estimates that go back to the early 1990s stated that
Iran would acquire nuclear weapons by the turn of the century (by 2000). More recent analyses,
while seem to confirm Iran’s intention for “nuclear technology,” they differ in scopes and
conclusions about actual WMD capabilities and timetables for when such capabilities may be
acquired by Tehran.
There seems to be less disagreement about Iran’s intentions to acquire nuclear weapons. On
November 18, 2005, the US Secretary of State, Colin Powell said “There is no doubt in my
mind—and it's fairly straightforward from what we've been saying for years—that they have
been interested in a nuclear weapon that has utility, meaning that it is something they would be
able to deliver, not just something that sits there.”405
The “Annual National Threat Assessment” by the Director of National Intelligence (DNI) issued
in 2006 reiterated the US position about Iranian clandestine nuclear program, but it did not
provide an estimate of when Iran might acquire nuclear weapons. On February 2, 2006, John D.
Negroponte said that Iran is a “hard target” to penetrate, but offered the following unclassified
assessment of Iran’s nuclear activities: 406
Our concerns about Iran are shared by many nations, by the IAEA, and of course, Iran’s neighbors.
Iran conducted a clandestine uranium enrichment program for nearly two decades in violation of its IAEA
safeguards agreement, and despite its claims to the contrary, we assess that Iran seeks nuclear weapons. We
judge that Tehran probably does not yet have a nuclear weapon and probably has not yet produced or
acquired the necessary fissile material. Nevertheless, the danger that it will acquire a nuclear weapon and
the ability to integrate it with the ballistic missiles Iran already possesses is a reason for immediate concern.
Iran already has the largest inventory of ballistic missiles in the Middle East, and Tehran views its ballistic
missiles as an integral part of its strategy to deter—and if necessary retaliate against—forces in the region,
including US forces.
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There have, however, been many different US intelligence estimates, particularly about how
advanced Iran’s nuclear program is and how long it may take Tehran to acquire the capabilities.
For example, Robert Gates, then Director of Central Intelligence, testified to Congress in
February 1992, that Iran was "building up its special weapons capability as part of a
massive...effort to develop its military and defense capability.”407 In 1992 press reports by the US
Central Intelligence Agency (CIA), National Intelligence Estimates (NIE) on this subject
indicated that the CIA estimated Iran could have a nuclear weapon by the year 2000. Reports
coming out of Israel in January 1995, also claimed that the US and Israel estimated Iran could
have a nuclear weapon in five years.408
Lt. General Binford Peay, the commander of USCENTCOM, stated in June, 1997, “I would
predict to you that it would be some time at the turn of the next century...I wouldn’t want to put a
date on it. I don’t know if its 2010, 2007, 2003. I am just saying its coming closer. Your instincts
tell you that that’s the kind of speed they are moving at.”409
During this same period, US intelligence sources denied the reports coming out of Israel and
estimated that it might take seven to fifteen years for Iran to acquire a nuclear weapon.410 As has
been mentioned earlier, John Holum testified to Congress in 1995 that Iran could have the bomb
by 2003. In 1997, he testified that Iran could have the bomb by 2005-2007.411 Although two years
had passed in which Iran might have made substantial progress, the US estimate of the earliest
date at which Iran could make its own bomb slipped by two to four years.
US Secretary of Defense William Perry stated on January 9, 1995, “We believe that Iran is trying
to develop a nuclear program. We believe it will be many, many years until they achieve such a
capability. There are some things they might be able to do to short-cut that time.”412 In referring to
“short cuts,” Secretary Perry was concerned with the risk that Iran could obtain fissile material
and weapons technology from the former Soviet Union or some other nation capable of
producing fissile material.
In 1996, John M. Deutch–then the Director of Central Intelligence—testified to Congress that:
“We judge that Iran is actively pursuing an indigenous nuclear weapons capability... Specifically,
Iran is attempting to develop the capability to produce both plutonium and highly enriched
uranium. In an attempt to shorten the timeline to a weapon, Iran has launched a parallel effort to
purchase fissile material, mainly from sources in the former Soviet Union.” He indicated that
Iran’s indigenous uranium-enrichment program seemed to be focused on the development of gas
centrifuges, and that Iran’s nuclear weapons program was still at least eight to ten years away
from producing nuclear arms although this time could be shortened significantly with foreign
assistance.413
A detailed Department of Defense report on proliferation was issued in 1997. It did not comment
on the timing of Iran’s nuclear efforts. It did, however, draw broad conclusions about the scale of
the Iranian nuclear program and how it fit into Iran’s overall efforts to acquire weapons of mass
destruction. What is striking about this report is that some eight years later, its conclusions still
seem to broadly reflect the Department’s views regarding Iran’s efforts to acquire both weapons
of mass destruction and long-range missiles:414
Iran’s national objectives and strategies are shaped by its regional political aspirations, threat perceptions,
and the need to preserve its Islamic government. Tehran strives to be a leader in the Islamic world and
seeks to be the dominant power in the Gulf. The latter goal brings it into conflict with the United States.
Tehran would like to diminish Washington’s political and military influence in the region. Iran also
remains hostile to the ongoing Middle East peace process and supports the use of terrorism as an element of
policy. Within the framework of its national goals, Iran continues to give high priority to expanding its
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NBC weapons and missile programs. In addition, Iran’s emphasis on pursuing independent production
capabilities for NBC weapons and missiles is driven by its experience during the 1980-1988 war with Iraq,
during which it was unable to respond adequately to Iraqi chemical and missile attacks and suffered the
effects of an international arms embargo.
Iran perceives that it is located in a volatile and dangerous region, virtually surrounded by potential military
threats or unstable neighbors. These include the Iraqi government of Saddam Hussein, Israel, U.S. security
agreements with the Gulf Cooperation Council (GCC) states and accompanying U.S. military presence in
the Gulf, and instability in Afghanistan and the Central Asian states of the former Soviet Union.
Iran still views Baghdad as the primary regional threat to the Islamic Republic, even though Iraq suffered
extensive damage during the Gulf War. Further, Iran is not convinced that Iraq’s NBC programs will be
adequately restrained or eliminated through continued UN sanctions or monitoring. Instead, the Iranians
believe that they will face yet another challenge from their historical rival.
Tehran is concerned about strong U.S. ties with the GCC states because these states have received
substantial amounts of modern Western conventional arms, which Tehran seeks but cannot acquire, and
because U.S. security guarantees make these states less susceptible to Iranian pressure. While Tehran
probably does not believe GCC nations have offensive designs against the Islamic Republic, it may be
concerned that the United States will increase mistrust between Iran and the Arab states. It also likely fears
that the sizable U.S. military presence in the region could lead to an attack against Iran. Iran may also be
concerned by Israel’s strategic projection capabilities and its potential to strike Iran in a variety of ways.
For all these reasons, Tehran probably views NBC weapons and the ability to deliver them with missiles as
decisive weapons for battlefield use, as deterrents, and as effective means for political intimidation of less
powerful neighboring states.
In recent years, Iran’s weak economy has limited the development of its NBC weapons and missile
programs, although oil price increases in 1996 may have relieved the pressure at least temporarily. Tehran’s
international debt exceeds $30 billion, although Iran is meeting its debt repayment obligations. Iran also is
facing a rapidly growing population that will exact greater future demands from its limited economy.
Despite these internal problems, Iran assigns a high priority to attaining production self-sufficiency for
NBC weapons and missiles. Therefore, funding for these efforts is likely to be a high priority for the next
several years.
Tehran has attempted to portray U.S. containment efforts as unjust, in an attempt to convince European or
Asian suppliers to relax export restrictions on key technologies. At the same time, foreign suppliers must
consider the risk of sanctions or political embarrassment because of U.S.-led containment efforts.
Iran’s nuclear program, focusing on electric power production, began during the 1970s under the Shah.
Research and development efforts also were conducted on fissile material production, although these
efforts were halted during the Iranian revolution and the Iran-Iraq war. However, the program has been
restarted, possibly in reaction to the revelations about the scope of Iraq’s nuclear weapons program.
Iran is trying to acquire fissile material to support development of nuclear weapons and has set up an
elaborate system of military and civilian organizations to support its effort. Barring outright acquisition of a
nuclear weapon from a foreign source, Iran could pursue several other avenues for weapon development.
The shortest route, depending on weapon design, could be to purchase or steal fissile material. Also, Iran
could attempt to produce highly enriched uranium if it acquired the appropriate facilities for the front-end
of the nuclear fuel cycle. Finally, Iran could pursue development of an entire fuel cycle, which would allow
for long-term production of plutonium, similar to the route North Korea followed.
Iran does not yet have the necessary infrastructure to support a nuclear weapons program, although is
actively negotiating for purchase of technologies and whole facilities to support all of the above strategies.
Iran claims it is trying to establish a complete nuclear fuel cycle to support a civilian energy program, but
this same fuel cycle would be applicable to a nuclear weapons development program. Iran is seeking
foreign sources for many elements of the nuclear fuel cycle. Chinese and Russian supply policies are key to
whether Iran will successfully acquire the needed technology, expertise, and infrastructure to manufacture
the fissile material for a weapon and the ability to fashion a usable device. Russian or Chinese supply of
nuclear power reactors, allowed by the NPT, could enhance Iran’s limited nuclear infrastructure and
advance its nuclear weapons program.
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Iran has had a chemical weapons production program since early in the Iran-Iraq war. It used chemical
agents to respond to Iraqi chemical attacks on several occasions during that war. Since the early 1990s, it
has put a high priority on its chemical weapons program because of its inability to respond in kind to Iraq’s
chemical attacks and the discovery of substantial Iraqi efforts with advanced agents, such as the highly
persistent nerve agent VX. Iran ratified the CWC, under which it will be obligated to eliminate its chemical
program over a period of years. Nevertheless, it continues to upgrade and expand its chemical warfare
production infrastructure and munitions arsenal.
Iran manufactures weapons for blister, blood, and choking agents; it is also believed to be conducting
research on nerve agents. Iran has a stockpile of these weapons, including artillery shells and bombs, which
could be used in another conflict in the region.
Although Iran is making a concerted effort to attain an independent production capability for all aspects of
its chemical weapons program, it remains dependent on foreign sources for chemical warfare-related
technologies. China is an important supplier of technologies and equipment for Iran’s chemical warfare
program. Therefore, Chinese supply policies will be key to whether Tehran attains its long-term goal of
independent production for these weapons.
Iran’s biological warfare program began during the Iran-Iraq war. The pace of the program probably has
increased because of the 1995 revelations about the scale of Iraqi efforts prior to the Gulf War. The relative
low cost of developing these weapons may be another motivating factor. Although this program is in the
research and development stage, the Iranians have considerable expertise with pharmaceuticals, as well as
the commercial and military infrastructure needed to produce basic biological warfare agents. Iran also can
make some of the hardware needed to manufacture agents. Therefore, while only small quantities of usable
agent may exist now, within 10 years, Iran’s military forces may be able to deliver biological agents
effectively. Iran has ratified the BWC.
Iran has an ambitious missile program, with SCUD B, SCUD C, and CSS-8 (a Chinese surface-to-surface
missile derived from a surface-to-air missile) missiles in its inventory. Having first acquired SCUD missiles
from Libya and North Korea for use during the Iran-Iraq war, the Iranians are now able to produce the
missile themselves. This has been accomplished with considerable equipment and technical help from
North Korea. Iran has made significant progress in the last few years toward its goal of becoming selfsufficient in ballistic missile production.
Iran produces the solid-propellant 150 kilometer range Nazeat 10 and 200 kilometer range Zelzal unguided
rockets. Iran also is trying to produce a relatively short-range solid-propellant missile. For the longer term,
Iran’s goal is to establish the capability to produce medium range ballistic missiles to expand its regional
influence. It is attempting to acquire production infrastructure to enable it to produce the missiles itself.
Like many of Iran’s other efforts, success with future missile capabilities will depend on key equipment
and technologies from China, North Korea, and Russia.
Iran’s missiles allow it to strike a wide variety of key economic and military targets in several neighboring
countries, including Turkey, Saudi Arabia, and the other Gulf states. Possible targets include oil
installations, airfields, and ports, as well as U.S. military deployment areas in the region. All of Iran’s
missiles are on mobile launchers, which enhance their survivability. Should Iran succeed in acquiring or
developing a longer range missile like the North Korean No Dong, it could threaten an even broader area,
including much of Israel.
Iran has purchased land-, sea, and air-launched short range cruise missiles from China; it also has a variety
of foreign-made air-launched short range tactical missiles. Many of these systems are deployed as anti-ship
weapons in or near the Gulf. Iran also has a variety of Western and Soviet-made fighter aircraft, artillery,
and rockets available as potential means of delivery for NBC weapons.
In the future, as Iran becomes more self-sufficient at producing chemical or biological agents and ballistic
missiles, there is a potential that it will become a supplier. For example, Iran might supply related
equipment and technologies to other states trying to develop capabilities, such as Libya or Syria. There is
precedent for such action; Iran supplied Libya with chemical agents in 1987.

Martin Indyck, then the Assistant Secretary of State for Near East Affairs, testified to the Senate
Foreign Relations Committee on July 28, 1998, that Iran’s Shahab-3 and Shahab-4 programs
were clearly linked to its efforts to acquire nuclear weapons. He made it clear that the missiles
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would give Iran the range to hit targets in Israel, Turkey, and Saudi Arabia. In regard to Iran’s
nuclear program, Indyck stated that Iran had a “clandestine nuclear weapons program. People
tend to say that a nuclear weapons capability is many years off. Our assessments vary. I would
want to be a bit cautious about that because I believe there are large gaps in our knowledge of
what is going on there because it’s a clandestine program.”415
The Director of the CIA did not address this subject in his testimony to Congress on the “World
Wide Threat” on February 2, 2000. US intelligence did, however, continued to flag the Iranian
nuclear threat as part of its broader assessments of Iran’s efforts to proliferate. Since 1997, the
Non-Proliferation Center of the office of the Director of Central Intelligence has issued a series
of unclassified reports on Iran’s efforts to acquire nuclear weapons technology. The most recent
version of the report was issued in February 2000, and focused on developments in Iran since
1998:416
Iran remains one of the most active countries seeking to acquire WMD and ACW technology from abroad.
In doing so, Tehran is attempting to develop an indigenous capability to produce various types of
weapons—nuclear, chemical, and biological—and their delivery systems. During the reporting period, Iran
focused its efforts to acquire WMD- and ACW- related equipment, materials, and technology primarily on
entities in Russia, China, North Korea and Western Europe.
For the first half of 1999, entities in Russia and China continued to supply a considerable amount and a
wide variety of ballistic missile-related goods and technology to Iran. Tehran is using these goods and
technologies to support current production programs and to achieve its goal of becoming self-sufficient in
the production of ballistic missiles. Iran already is producing Scud short-range ballistic missiles (SRBMs)
and has built and publicly displayed prototypes for the Shahab-3 medium-range ballistic missile (MRBM),
which had its initial flight test in July 1998 and probably has achieved "emergency operational capability"i.e., Tehran could deploy a limited number of the Shahab-3 prototype missiles in an operational mode
during a perceived crisis situation. In addition, Iran's Defense Minister last year publicly acknowledged the
development of the Shahab-4, originally calling it a more capable ballistic missile than the Shahab-3, but
later categorizing it as solely a space launch vehicle with no military applications. Iran's Defense Minister
also has publicly mentioned plans for a "Shahab 5."
For the reporting period, Tehran continued to seek considerable dual-use biotechnical equipment from
entities in Russia and Western Europe, ostensibly for civilian uses. Iran began a biological warfare (BW)
program during the Iran-Iraq war, and it may have some limited capability for BW deployment. Outside
assistance is both important and difficult to prevent, given the dual-use nature of the materials, the
equipment being sought, and the many legitimate end uses for these items.
Iran, a Chemical Weapons Convention (CWC) party, already has manufactured and stockpiled chemical
weapons, including blister, blood, and choking agents and the bombs and artillery shells for delivering
them. During the first half of 1999, Tehran continued to seek production technology, expertise, and
chemicals that could be used as precursor agents in its chemical warfare (CW) program from entities in
Russia and China. It also acquired or attempted to acquire indirectly through intermediaries in other
countries equipment and material that could be used to create a more advanced and self-sufficient CW
infrastructure.
Iran sought nuclear-related equipment, material, and technical expertise from a variety of sources,
especially in Russia, during the first half of 1999. Work continues on the construction of a 1,000-megawatt
nuclear power reactor in Bushehr, Iran, that will be subject to International Atomic Energy Agency (IAEA)
safeguards. In addition, Russian entities continued to interact with Iranian research centers on various
activities. These projects will help Iran augment its nuclear technology infrastructure, which in turn would
be useful in supporting nuclear weapons research and development. The expertise and technology gained,
along with the commercial channels and contacts established-even from cooperation that appears strictly
civilian in nature-could be used to advance Iran's nuclear weapons research and developmental program.
Russia has committed to observe certain limits on its nuclear cooperation with Iran. For example, President
Yel'tsin has stated publicly that Russia will not provide militarily useful nuclear technology to Iran.
Beginning in January 1998, the Russian Government took a number of steps to increase its oversight of
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entities involved in dealings with Iran and other states of proliferation concern. In 1999, it pushed a new
export control law through the Duma. Russian firms, however, faced economic pressures to circumvent
these controls and did so in some cases. The Russian Government, moreover, failed in some cases
regarding Iran to enforce its export controls. Following repeated warnings, the US Government in January
1999 imposed administrative measures against Russian entities that had engaged in nuclear- and missilerelated cooperation with Iran. The measures imposed on these and other Russian entities (which were
identified in 1998) remain in effect.
China pledged in October 1997 not to engage in any new nuclear cooperation with Iran but said it would
complete cooperation on two ongoing nuclear projects, a small research reactor and a zirconium production
facility at Esfahan that Iran will use to produce cladding for reactor fuel. The pledge appears to be holding.
As a party to the Nuclear Nonproliferation Treaty (NPT), Iran is required to apply IAEA safeguards to
nuclear fuel, but safeguards are not required for the zirconium plant or its products.
Iran is attempting to establish a complete nuclear fuel cycle for its civilian energy program. In that guise, it
seeks to obtain whole facilities, such as a uranium conversion facility, that, in fact, could be used in any
number of ways in support of efforts to produce fissile material needed for a nuclear weapon. Despite
international efforts to curtail the flow of critical technologies and equipment, Tehran continues to seek
fissile material and technology for weapons development and has set up an elaborate system of military and
civilian organizations to support its effort.

Unofficial or leaked US estimates appeared to grow more pessimistic during this period. The
New York Times and Washington Post published reports in January 2000 that the CIA then
estimated that it could not characterize the timing of the Iranian nuclear weapons program, and
that Iran might already have a bomb. These reports, however, seem to have dealt with an
intelligence report that focused on the inherent uncertainties in estimating Iranian capabilities,
rather than to have been the result of any radical change in an estimate of how rapidly Iran could
produce a weapon.417
Further leaks—following the New York Times report—indicated that the CIA had concluded
that Iran was capable of completing the design and manufacture of all aspects of a nuclear
weapon except the acquisition of fissile material – an accomplishment that Iraq had also
mastered by 1990. While the details of the report were never leaked, it seems likely that it
concluded that Iran could now design medium sized plutonium and uranium weapons, and
manufacture the high explosive lens, neutron initiators, high speed capacitors, and other
components of the weapon. It could conduct fissile simulations of the explosive behavior of such
designs using modern test equipment in ways similar to the Iraqi and Pakistani nuclear programs,
and could rapidly assemble a weapon from these components if it could obtain illegal fissile
material.
It seems likely that the report concluded that Iran had the technology for processing highly
enriched Plutonium simply because no country that had ever seriously attempted such processing
has failed, but Iran would need fissile or borderline fissile uranium to make a bomb. As a result,
the key uncertainty was whether the US could monitor all potential sources of fissile material
with enough accuracy to ensure that Iran did not have a weapon and the answer was no.
Although any such conclusions are speculative, it also seems likely that the US intelligence
community concluded that it was not possible to perfectly identify the level of Iranian nuclear
weapons efforts, the specific organizations involved, the location and nature of all facilities, the
foreign purchasing offices, and Iran’s technical success.
US intelligence certainly know far more than it makes public, but Iran has been carrying out a
covert program since the Shah without one known case of a major defector or public example of
a reliable breakthrough in human intelligence (HUMINT). It also learned during the Iran-Iraq
War that it needed to ensure its facilities were not centralized and vulnerable, and had to conceal
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its activities as much as possible from any kind of intelligence surveillance. The strengthening of
the NPT inspection regime, and Iran’s search for a more moderate effort, has almost certainly
reinforced these efforts to conceal its programs.418
The most recent unclassified CIA report on Iran’s efforts covers developments through the end
of 2003, and was issued in the spring of 2004. It makes the following judgments about Iran’s
nuclear weapons efforts and other programs, and while these do not take account of the
developments in 2004 that have been discussed earlier, they still seem to broadly reflect current
US intelligence assessments:419
Iran continued to vigorously pursue indigenous programs to produce nuclear, chemical, and biological
weapons. Iran is also working to improve delivery systems as well as ACW. To this end, Iran continued to
seek foreign materials, training, equipment, and know-how. During the reporting period, Iran still focused
particularly on entities in Russia, China, North Korea, and Europe. Iran's nuclear program received
significant assistance in the past from the proliferation network headed by Pakistani scientist A.Q. Khan.
Nuclear. The United States remains convinced that Tehran has been pursuing a clandestine nuclear
weapons program, in contradiction to its obligations as a party to the Nuclear Non-proliferation Treaty
(NPT). During 2003, Iran continued to pursue an indigenous nuclear fuel cycle ostensibly for civilian
purposes but with clear weapons potential. International scrutiny and International Atomic Energy Agency
(IAEA) inspections and safeguards will most likely prevent Tehran from using facilities declared to the
IAEA directly for its weapons program as long as Tehran remains a party to the NPT. However, Iran could
use the same technology at other, covert locations for military applications.
Iran continues to use its civilian nuclear energy program to justify its efforts to establish domestically or
otherwise acquire the entire nuclear fuel cycle. Iran claims that this fuel cycle would be used to produce
fuel for nuclear power reactors, such as the 1,000-megawatt light-water reactor that Russia is continuing to
build at the southern port city of Bushehr. However, Iran does not need to produce its own fuel for this
reactor because Russia has pledged to provide the fuel throughout the operating lifetime of the reactor and
is negotiating with Iran to take back the irradiated spent fuel. An Iranian opposition group, beginning in
August of 2002, revealed several previously undisclosed Iranian nuclear facilities, sparking numerous
IAEA inspections since February 2003. Subsequent reports by the IAEA Director General revealed
numerous failures by Iran to disclose facilities and activities, which run contrary to its IAEA safeguards
obligations. Before the reporting period, the A. Q. Khan network provided Iran with designs for Pakistan's
older centrifuges, as well as designs for more advanced and efficient models, and components.
The November 2003 report of the IAEA Director General (DG) to the Board of Governors describes a
pattern of Iranian safeguards breaches, including the failure to: report the import and chemical conversion
of uranium compounds, report the separation of plutonium from irradiated uranium targets, report the
enrichment of uranium using both centrifuges and lasers, and provide design information for numerous fuel
cycle facilities. In October 2003, Iran sent a report to the DG providing additional detail on its nuclear
program and signed an agreement with the United Kingdom, France, and Germany that included an Iranian
promise to suspend all enrichment and reprocessing efforts. On 18 December 2003, Iran signed the
Additional Protocol (AP) to its IAEA Safeguards Agreement but took no steps to ratify the Protocol during
this reporting period.

In 2004, John R. Bolton, the State Department’s Undersecretary of Arms Control and
International Security, presented what might be considered the “hardliners” view of Iran’s
nuclear weapons in the Bush Administration in a testimony to the House International Relations
Committee. Mr. Bolton outlined the US assessment of Iran’s nuclear program as follows:420
The United States strongly believes that Iran has a clandestine program to produce nuclear weapons, and
has been warning publicly about Tehran’s weapons ambitions for over a decade.
We know Iran is developing uranium mines, a uranium conversion facility (UCF), a massive uranium
enrichment facility designed to house tens of thousands of centrifuges, numerous centrifuge productions
workshops, a heavy water production plant, and a laser enrichment facility. We know that Iran has violated
its NPT and IAEA commitments by covertly enriching uranium, by covertly producing and separating
plutonium, by secretly converting yellowcake into uranium hexafluoride (UF6), and by secretly producing
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uranium metal and by failing to declare any of these activities to the IAEA. Iran secretly procured P-1
centrifuge components from the A.Q. Khan nuclear proliferation network, as well as P-2 components,
developed the means to manufacture centrifuge components domestically (including in military
workshops), and—contrary to its commitments to the IAEA and to three European governments—
continues to produce components today. Iran has announced plans to “hot test” its UCF at Esfahan, which
will produce UF6, in clear violation of its promises to suspend all enrichment-related activity. Moreover,
Iran continues with plans to build additional unnecessary nuclear capabilities, such as a heavy-water
reactor—a facility ideally suited to produce large quantities of plutonium usable in a nuclear weapon,
which also explains Iran’s secret experiments with reprocessing plutonium behind the back of the
International Atomic Energy Agency (IAEA). The designs for that facility underscore the weapons intent,
as do Iran’s experiments to produce polonium-210, a weapons initiator.
The costly infrastructure to perform all of these activities goes well beyond any conceivable peaceful
nuclear program. No comparable oil-rich nation has ever engaged, or would be engaged, in this set of
activities—or would pursue them for nearly two decades behind a continuing cloud of secrecy and lies to
IAEA inspectors and the international community—unless it was dead set on building nuclear weapons.

The Director of the Defense Intelligence Agency (DIA), Vice Admiral Lowell E. Jacoby,
outlined the DIA estimates of Iran’s WMD program in a testimony to the US Senate in March
2005. He summarized the US assessment of Iran’s motivations and estimated a five-year window
for Iran to be able to produce nuclear weapons:421
Iran is likely continuing nuclear weapon-related endeavors in an effort to become the dominant regional
power and deter what it perceives as the potential for US or Israeli attacks. We judge Iran is devoting
significant resources to its weapons of mass destruction and ballistic missile programs. Unless constrained
by a nuclear non-proliferation agreement, Tehran probably will have the ability to produce nuclear weapons
early in the next decade.

In August 2005, however, it was reported that the US intelligence had revised these estimates.
According to the Washington Post, the new National Intelligence Estimate (NIE) had “credible
information “about Iran’s clandestine military work, but it stated that there was no information
linking such work to nuclear weapons. The article did, however, cite important qualifications on
the US intelligence community estimates:422
•

First, it stated that the US remained uncertain whether Iran’s clerics made the final decision on acquiring
nuclear weapons, one intelligence official was quoted as saying “it is the judgment of the intelligence
community that, left to its own devices, Iran is determined to build nuclear weapons.”

•

Second, the new NIE reportedly revised the timeline to reflect possible technical obstacles in Iran’s nuclear
program. It stated that the March estimates (by the DIA) that Iran may be able to acquire a nuclear weapon
in 5 years assumed that Iran would be moving ahead at full speed without technical difficulties and without
delay from the inspections. If such complexities were taken into account, Iran would be “unlikely to
produce a sufficient quantity of highly enriched uranium, the key ingredient for an atomic weapon, before
‘early to mid-next decade.’”

•

Third, the updated NIE took into account “a fading of suspicions that Iran’s military has been running its
own separate and covert enrichment effort.” The Post article did, however, state that Iranian military has
been working on missiles and centrifuge activities, which it argued “could be linked to a nuclear program.”

•

Fourth, the Post article quoted the US Undersecretary of State, Robert G. Joseph, as saying “…we don’t
have perfect information or perfect understanding. But the Iranian Record, plus what the Iranians leaders
have said … lead us to conclude that we heave to be highly skeptical.” This also reflects the cautiousness
and the lessons learned from asserting WMD capabilities with certainty.

At present, most US experts feel that Iran has all the basic technology to build a bomb, but lacks
any rapid route to getting fissile uranium and plutonium unless it can steal or buy it from another
country. They also believe that Iran is increasingly worried about preemptive strikes by Israel or
the US. As a result, some feels that Iran has deliberately has lowered the profile of its activities
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and only conducts a low-to-moderate level weapons design and development effort.423 As a result,
many feel that Iran is at least five to seven years away from acquiring a nuclear device using its
own enriched material, and be six to nine years away from acquiring the ability to design a
nuclear weapon that can be fitted in the warhead of a long-range missile system.

Assessing Iran’s Nuclear Weapons
All of these various estimates indicate that that Iran “probably” does not yet have nuclear
weapons. This is the assessment of the IAEA, the US, the Israelis, and virtually all intelligence
agencies. There is, however, no agreement of when Iran might get nuclear weapons, and some
estimates imply a critical time period for either comprehensive Iranian compliance or preventive
strikes.
More generally, none of these estimates provide a meaningful basis for either knowing what
level of nuclear weapons production Iran could achieve over time or what kind of nuclear
weapons it might develop and produce. This is not a critical set of issues as long as the only issue
is preventing Iran from having any nuclear weapon. It is an absolutely critical set of issues the
moment any consideration is made of Iran's nuclear options.
It is clear that Iran already has the technical base to make fission weapons, and have received
substantial Chinese weapons design data for a moderately advanced fission weapon from North
Korea. That information does not, however, indicate the designs Iran would actually chose or be
able to execute.
This makes it impossible to estimate Iran's production capabilities even if some estimate could
be made of its facilities. The arms control literature often uses nominal weights of U-235 and P239 for nuclear weapons. It also assumes that a given level of enrichment is needed for the
"weapons grade" material use in such a bomb. These nominal estimates can be more misleading
than useful.
The open literature has made it clear for decades that much lower levels of enrichment can
produce a substantial explosion, and that there are many different weapons designs that use very
different levels of weapons grade material. For example, French designs are known to have
tolerated 2-3 times higher percentages of Pu-240 than US designs normally accept, weapons
have been tested with more than 20% Pu-240, and uranium weapons with levels of enrichment at
or below 93.5% HEU (U-235) are known to be practical.424
Some of the techniques necessary to reduce the nominal amount of Plutonium needed in a basic
and unsophisticated implosion device from roughly 10.5 to 13 kilograms to well below 6.5
kilograms are available on the Internet. Similar data for Uranium weapons involve weapons far
smaller than a nominal 16.5 kilograms used for early implosion devices or 29.3 kilograms for a
basic gun device, as are key hydrodynamic and instability data, and some aspects of high
explosive lens design and advances.425 Technical leaks from various weapons laboratories have
also compromised weapons design data relating to the amount of fissile material needed in a
weapon, although Iran's ability to collect such data is uncertain.426
Much also depends on the desired size, shape, and weight of the weapon; the ability to predict a
precise yield; the level of risk a proliferator will assume of an accidental explosion; and the level
of security required that a weapon will actually go off or not produce a "fizzle" or limited fissile
event. Proliferators are not required to use US designs with "point one" safety (less than a 1 in a
1 million chance of the weapon delivering more than 2 kilograms of nuclear yield if the high
explosives were detonated at the single most critical possible point).427 They can also use very
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large and crude weapons designs if they are willing to use covert delivery means like trucks,
ships, or large passenger aircraft.
At the same time, a truly sophisticated proliferator might only need about one-third to one-fifth
of the nominal amount of weapons grade material per bomb generally referred to in the open
literature. "Sophisticated" is also a relative term. Most of the breakthroughs in miniaturizing
nuclear weapons date back to the early and mid-1950s, and some basic advances are described in
428
the open literature. One source notes that weapons have been manufactured for decades with
total weights as low as 16 kilograms including the casing, and that:429
Using an advanced flying plate design it is possible to compress a 1-kg plutonium mass sufficiently to
produce a yield in the 100-ton range. This design has an important implication on the type of fissile
material that can be used. The high compression implies fast insertion times, while the low mass implies a
low Pu-240 content. Taken together this means that a much higher Pu-240 content than normal weapon
grade plutonium could be used in this type of design without affecting performance. In fact ordinary reactor
grade plutonium would be as effective as weapon grade material for this use. Fusion boosting could
produce yields exceeding 1-kt with this system.

Some boosted nuclear weapons designs offer far higher yields than simple fission designs but
only need a core of 3.5-4.5 kg of plutonium. Some uranium weapons designs benefit
significantly from using a U-238 tamper.430
Most experts argue that advanced miniaturized designs would generally require at least
underground testing, but some feel that sufficient weapons design and test data are now available
to allow such designs to be made workable using conventional explosives and a non-critical mass
of U-238, non-fissile Plutonium, or depleted material. The technical details of such options are
not a matter for the open literature, but Iran has to know that the possibility exists.
The other side of this story is Iran's willingness to risk deploying or using a nuclear weapon it
had not tested, and what kind of weapon it can actually achieve. India and Pakistan have shown
that other nuclear powers have conducted tests whose actual yield fell far short of the yield they
initially claimed. There are still serious risks in not testing, or even in one-of-a-kind tests.
These risks tend to be compounded in a missile warhead, or small-to-medium sized bomb. The
weapon must fit a given size, deal with considerable shock, and have highly reliable fuzing. For
most purposes, the ability to select a given height of burst is critical to getting the best weapons
effect.
As Figure 6.1 shows, nuclear weapons vary radically in yield and effect. Horrifying as any
nuclear explosion may be, smaller yield weapon are much less lethal than high yield weapons.
The effects shown in Figure 6.1 do not cover thermonuclear or enhanced radiation weapons,
since it is assumed that such designs will be beyond Iran's capabilities for at least a half a decade
to come.431 It is also not clear why Iran would have design high yield fusion weapons versus the
"boosted" fission weapons that have yields substantially above the 25 KT range.432 Furthermore,
such data effectively assume that Iran would not deliberately seek weapons with yields below 10
kilotons unless these were needed for covert use.
Even so, the range of effects in Figure 6.1 are large enough so that weapons in the 10-20 kiloton
range -- the kind Iran is most likely to have initially -- do require accurate delivery against many
military targets, and could be largely ineffective even against area targets with a missile with a
high CEP. Such factors could lead to exchanges where Iranian leaders badly miscalculated what
they could or could not do with nuclear weapons, force them to strike population or major
civilian area targets, or use multiple weapons rather than one. The nature of the bomb does not
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matter if proliferation never goes beyond threat and deterrence. It is critical the moment war
fighting becomes a serious consideration.
Figure 6.1: The Thermal and Blast Effects of Nuclear Weapons
(Radius of Effect in Kilometers)
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