
T
HE DIRECTOR GENERAL OF THE INTERNAtional
Atomic Energy Agency (IAEA), Mohamed
ElBaradei, reported to the board of gover-
nors on September 1, 2004, that Iran intend-

ed to convert 37 metric tons of yellowcake into
uranium hexafluoride, the “feed” material that is
enriched in gas centrifuges. It was a surprising rev-
elation—37 metric tons is a small quantity for a
civilian nuclear power program. But it would be a
large amount for a fledgling nuclear weapons pro-

gram—enough material to
make roughly five crude nu-
clear weapons.

Iran’s processing of yellow-
cake represents another step
in its abandonment of a
short-lived agreement with
the European Union (EU),
signed in October 2003, that
offered Iran a range of bene-
fits in exchange for suspend-
ing its uranium enrichment
program. Iran formally broke
the deal when it announced
that it was once again start-

ing to assemble centrifuges. Iranian officials report-
edly added they would likely start enriching urani-
um in fall 2004.

The breakdown of the agreement alarmed mem-
bers of the European Union and the United States.
Joschka Fischer, the German foreign minister and
a leader of the EU’s effort in Iran, said on Septem-
ber 13: “There is a risk Iran is making a huge
error. I hope they understand that. If not, we will
end up in a very serious situation.”

The suspension issue dominated the IAEA’s
board of governors meeting, held September 13–18.
During the contentious debate over a resolution on
the matter, the United States argued that Iran
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should be referred to the U.N. Secu-
rity Council and tried to add lan-
guage to a draft resolution requiring
Iran to remedy “all failures identified
to date” no later than October 31.
The EU refused to accept such a rigid
trigger, preferring to give Iran one
last chance for a negotiated solution,
with language included in the resolu-
tion requiring the board to make a
“definitive determination on whether
or not further steps are required.”

Members of the non-aligned move-
ment, led by South Africa and Brazil,
were alarmed that the resolution
would deny Iran the right to peaceful

nuclear activities, namely the
right to process uranium for
nuclear fuel. 

In the end, the board
adopted a consensus resolu-
tion that was somewhat
weaker than the original EU
proposal, but considerably
stronger than that called for
by the non-aligned. It called
on Iran to suspend all 
enrichment-related activities
immediately and as a matter
of necessity reconsider its de-
cision to construct a heavy-
water research reactor. The
resolution created a trigger
for action, stating that the
board “will decide whether
or not further steps are ap-
propriate” in November. The
European Union and the
United States left little doubt
that failure on Iran’s part
could lead to a referral to the
Security Council.

The board meeting and res-
olution also focused on the
IAEA’s two-year effort to ver-
ify that Iran’s nuclear pro-
gram is solely for peaceful
purposes. The IAEA began an
intensive investigation in
2002 after learning that Iran
was building nuclear sites in
secret. Complicating the pro-
cess, Iran provided a series of
incomplete and changing dec-
larations and delayed inspec-

tors’ access to key sites. 
The new resolution requires the

IAEA to produce a comprehensive
report before the November meeting
that recapitulates its findings since
September 2002 and analyzes in de-
tail the implications of those findings
with regard to Iran’s implementation
of its IAEA safeguards agreement.
The resolution states that the board
will also consider this report in de-
ciding about future steps.

After the meeting, Fischer issued a
statement expressing the EU’s keen in-
terest in resuming negotiations that
might persuade Iran to permanently

suspend uranium enrichment activities
in return for more immediate benefits.
Other countries, such as Japan, Rus-
sia, and perhaps the United States,
could also engage Iran directly.

Iran sent a mixed signal in re-
sponse to the board’s resolution.
Many Iranian officials called the res-
olution illegal or unjust and vowed
to persist in developing the entire
fuel cycle. Iranian Vice President
Reza Aghazadeh said to reporters
soon after the meeting that Iran
continues to produce uranium hex-
afluoride gas. Hassan Rowhani, sec-
retary of the powerful Supreme Na-
tional Security Council and the EU’s
counterpart in negotiations, criti-
cized the resolution but stopped
short of rejecting it outright or fore-
closing negotiations.

Getting Iran to suspend
The suspension of uranium enrich-
ment and plutonium reprocessing ac-
tivities lies at the heart of any poten-
tial solution to the conflict with Iran.
Iran’s original agreement to suspend
dates to October 2003, when the
British, French, and German foreign
ministers and Rowhani reached an
agreement requiring Iran to cooper-
ate fully with the IAEA to address
and resolve outstanding issues, vol-
untarily suspend its uranium enrich-
ment and reprocessing activities, and
sign and start the ratification process
of the IAEA’s advanced safeguards
protocol.1

In return, the EU foreign ministers
promised that their governments
would recognize Iran’s right to the
peaceful uses of nuclear energy in
accordance with the Nuclear Non-
Proliferation Treaty and expressed
their willingness to help resolve the
situation with the IAEA board of
governors and promote security and
stability in the region. They also
committed their governments to pro-
viding Iran easier access to modern
technology and supplies once inter-
national concerns were fully re-
solved. The latter was conditioned, C

O
U

R
TE

S
Y

 D
IG

IT
A

LG
LO

B
E

/I
S

IS

68 Bulletin of the Atomic Scientists   November/December 2004

Buildings at the Lavizan-Shian site thought to
house undeclared nuclear activities, shown in an
August 2003 satellite image (top). When the
March 2004 image (below) was taken, the 
buildings had been dismantled and removed. 



according to a participant in the
meeting, on an indefinite continu-
ance of the suspension of enrichment
activities.

At first, Iranian cooperation with
the IAEA appeared to improve. Iran
signed the advanced protocol and an-
nounced it would act as if it were in
force pending ratification by its par-
liament. It also started to implement
the suspension itself.

Earlier this year, some EU coun-
tries wanted to start to deliver some
incentives to Iran, concerned that
Iran needed some immediate benefits
to build domestic support for the Oc-
tober agreement, which powerful
factions within Iran were known to
oppose.

But problems in implementing the
agreement had developed, leading to
pressure on the European Union not
to provide benefits. Additional unde-
clared Iranian nuclear activities were
revealed, including its secret acquisi-
tion of advanced “P2” centrifuge de-
signs and components from Pakistan.
Iran was also slow in suspending its
centrifuge operations, deciding that
some components would continue to
be made under contracts with private
companies that, it said, could not be
broken. 

Iran also asserted in a May 18 let-
ter to the IAEA that it was not com-
mitted to ending its production of
uranium hexafluoride. The EU be-
lieved that to be a reinterpretation of
the October 2003 agreement. Also
contrary to the EU’s understanding
was Iran’s intention to build a heavy-
water research reactor.

Then, on June 23, Iran told the
IAEA that it would resume manufac-
turing centrifuge components and as-
sembling and testing centrifuges. But,
Iranian officials said, it would not
restart enriching uranium, and it
would conduct all its activities under
IAEA supervision.

On June 27, Iran cut the IAEA
seals on its existing centrifuge compo-
nents and started assembling cen-
trifuges from its existing stock of
components. Manufacturing of cer-

tain key components was delayed be-
cause Iran had dismantled its cen-
trifuge manufacturing capabilities at
military sites, partly as a way to avoid
IAEA inspections at these facilities.

Remaining safeguards issues
During the summer, the IAEA man-
aged to clear up some outstanding
safeguards issues, including Iran’s ex-
perimental laser enrichment activi-
ties. Also, no additional undeclared
Iranian nuclear activities emerged.
But other safeguards issues remained.
According to ElBaradei, the two
principal outstanding issues involved
the origin of uranium contamination
found at various locations in Iran,
and the completeness of Iran’s decla-
ration about the P2 gas centrifuges.

The IAEA was able to at least
plausibly assess that Iran had not
produced highly enriched uranium
(HEU) at its two major declared re-
search and development sites, Kalaye
and Natanz. However, the IAEA
needs to do more work to establish
that undeclared enrichment has not
taken place at other locations and
that no undeclared enriched uranium
has been imported from abroad. 

The IAEA is still investigating
Iran’s P2 gas centrifuge program. An
important outstanding issue is
whether Iran conducted any P2
work between 1995—when Iran
first received the P2 designs from
overseas—and 2002, which is when,
Iranian officials say, work on the P2
started.

The inspectors need more cooper-
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It is possible that some of the buildings at the top of this August 2004 satellite image
of the Parchin military complex could be used for nuclear weapons R&D. The area of
excavation and construction (bottom right) is also drawing suspicion.



ation from Pakistan. Although it is
providing information and sampling
data, it still refuses to allow the
IAEA to question A. Q. Khan or
take its own samples in Pakistan.
Without this type of access, the
IAEA might not be able to finish its
assessments of Iran’s nuclear pro-
gram and declaration.

Weaponization
Questions remain about whether Iran
has conducted activities to research,
test, and produce a nuclear weapon
itself, a process called nuclear
weaponization. Although the U.S.
government and Israel have stated
for years that Iran has a nuclear
weapons program, they have not
provided the IAEA or the public
with the location of any nuclear
weaponization sites or any direct ev-
idence of such activities. They have
largely arrived at their conclusion
that Iran has a nuclear weapons pro-
gram through indirect assessments.

One theory is that the Khan net-
work, which supplied both Libya’s

and Iran’s gas centrifuge
program, supplied Iran
with a weapon design.
Libya received detailed
nuclear weapon design
and fabrication docu-
ments from the Khan
network, leading to sus-
picions that Iran also re-
ceived them, something
Iran and Pakistan deny. 

The design supplied
to Libya appears to be
for a Chinese warhead
that was tested on a
missile in the mid-1960s
and provided to Pak-
istan in the early 1980s.
The warhead has a mass
of about 500 kilograms,
and measures less than
a meter in diameter,
small enough for the
Iranian Shahab 3 mis-
sile. If Iran received this
information, it would

have been able to short-circuit the dif-
ficult process of developing a deliver-
able nuclear warhead. If it received
the designs several years ago, Iran
could have already finished all the
necessary research and development
for a nuclear warhead, and perhaps
even stockpiled key components.

The IAEA is evaluating Iranian
sites that could have been or poten-
tially could be used for nuclear weap-
onization activities, although no un-
ambiguous sites have been identified.
Nonetheless, the IAEA has sought to
visit several sites to check out suspi-
cions of nuclear weaponization work:

Lavizan-Shian. In early June 2004,
ABC News received information
about Lavizan, in the northeastern
section of Tehran. ABC asked the In-
stitute for Science and International
Security (ISIS) for help in assessing
the information. The initial informa-
tion suggested the site was involved in
some type of nuclear weaponization.

An August 2003 overhead image
of the site obtained by ISIS shows
large buildings inside a secure peri-
meter. In a second image, from

March 2004, the buildings have been
removed and the earth scraped. Even
the roads and walkways have been
removed or covered. 

The site’s destruction raised con-
cerns because it is the type of mea-
sure Iran would take if it were trying
to defeat the powerful environmental
sampling capabilities of IAEA inspec-
tors. When Iran deployed less exten-
sive deception measures at other
sites, inspectors discovered evidence
that forced Iran to amend its previ-
ous statements.

The Lavizan site was also known
to house radiation-detection devices
called whole-body counters, which
Iran procured overseas in the early
1990s under false pretenses. The
equipment itself is not direct evidence
of a nuclear weapons program, but it
could be out of place at a site that
has no nuclear activity.

The IAEA became aware of the
Lavizan-Shian site in 2003. Its suspi-
cions apparently increased in early
2004 when commercial satellite im-
agery showed that dismantling had
begun.

The ABC News report about the
site and the parallel publication of an
ISIS report caused considerable pub-
lic and government discussion. The
IAEA asked for and received permis-
sion to visit. Iran told the IAEA that
the site had no nuclear material re-
quiring a declaration, and that no
fuel cycle activities were conducted
there. 

The Iranians described Lavizan as
owned by the Military Industrializa-
tion Organization (MIO). Until
1998, it was a physics institute; after-
ward, a biotechnology institute. The
body counters arrived after 1998.
Later, the counters were moved
again. One went to an MIO universi-
ty in Esfahan, the other to a private
clinic in Tehran. Iran provided a
basic description of activities at the
site, but was unwilling to provide de-
tailed explanations about its activi-
ties or equipment, citing security con-
cerns. The September 2004 IAEA
director general’s report to the board C
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Experts believe the partially buried bunker at the end
of this winding road at the Parchin complex could be
used to test high explosives for nuclear weapons.



of governors says that Iran had de-
clared the site as a place to study
“preparedness to combat and neu-
tralization of casualties due to nucle-
ar attacks and accidents (nuclear de-
fense) and also support and provide
scientific advice and services to the
Ministry of Defense.”  

Iran said the site was razed because
the land was being returned to the
city of Tehran after a dispute be-
tween the municipality and the min-
istry. Iran provided the IAEA with
supporting documents, including yel-
lowed local newspapers discussing
the transfer of property. The IAEA is
analyzing these documents to deter-
mine their authenticity. 

The IAEA took environmental
samples at Lavizan. As of late Sep-
tember, the results of preliminary en-
vironmental sampling showed no ev-
idence of undeclared plutonium or
HEU. In addition, Iran allowed IAEA
access to the two whole-body coun-
ters that had been located there.

Iranian statements about Lavizan’s
purpose and fate have raised addi-

tional questions. Given the power of
the Iranian military, how could it
lose a dispute with municipal author-
ities, particularly given the large size
of the adjacent park and the consid-
erable investment already made at
the site? Or had the military decided
that the site was compromised, and
moved to improve its cover story by
transferring the site to municipal au-

thorities? No direct evidence points
to the site being involved in nuclear
weaponization, centrifuge activities,
or other banned activities such as bi-
ological weapons work, but the
IAEA investigation remains incom-
plete and further Iranian cooperation
and information are required.

Parchin. Information obtained by
ABC News led ISIS to acquire satel-
lite images of the Parchin military
complex, located about 30 kilome-
ters southeast of Tehran. This huge
complex is dedicated to research, de-
velopment, and production of am-
munition, rockets, and high explo-
sives. The site, owned by Iran’s
military industry, has hundreds of
buildings and test sites.

Within the larger complex, there is
an isolated, separately secured site
that is a logical candidate for nuclear
weapons-related activities. But evi-
dence of nuclear weapons work is
ambiguous.

The IAEA has known about this
site for some time and has indepen-
dently assessed its potential for nu-

clear weapons work. Several weeks
before the September board of gover-
nors meeting, the IAEA asked Iran
about visiting the location, but Iran
expressed willingness to allow a visit
only after ABC News and ISIS re-
vealed their findings during the
September board meeting. Although
the timing of the ABC News report
was not intentional, the reports

caused considerable controversy at
the board meeting, intensifying pres-
sure on Iran to permit an IAEA visit,
which could take place in October.

High-explosive testing facilities at
Parchin could be useful to a nuclear
weapons effort, particularly by pro-
viding the capability to research and
develop high-explosive components
for an implosion-type nuclear weap-
on. Buildings in one area appear to
have flash X-rays and fast cameras
for recording explosions. Arguing
against the area being solely dedicat-
ed to high-explosive work is another
building that appears to have a pad
oriented for testing small rocket mo-
tors, not high explosives.

Nearby, but more isolated, is what
appears to be a high-explosive testing
bunker, perhaps still under construc-
tion. Such a bunker, which is partly
buried, would allow the study of
large explosions for a variety of pur-
poses, including the development of
nuclear weapons. The presence of
this structure has increased suspicion
that the site might be involved in re-
searching nuclear weapons.

This bunker could be where Iran
would test a full-scale mock-up of a
nuclear explosive using natural or de-
pleted uranium as a surrogate for a
highly enriched uranium core. Such
tests can provide key confirmation
that a nuclear weapon will work ad-
equately. Iraq had constructed a
high-explosive testing bunker at Al
Atheer before the 1991 Persian Gulf
War partly for such a purpose. The
bunker at Parchin has some similar
characteristics, such as being partly
buried. However, the imagery of the
bunker at Parchin is not sufficient to
draw detailed comparisons.

The timetable
One Israeli intelligence report, a por-
tion of which was leaked to the
media, claims that Iran could get
enough HEU for a first nuclear
weapon by early 2007.2 The U.S. in-
telligence community assessment is
reportedly that Iran could have a nu-
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clear weapon in three to five years.
But more recent estimates of the
timeline for Iran to build its first nu-
clear weapon have moved the date
back.  Reasons for the change proba-
bly include Iran’s suspension of its
enrichment program and greater ap-
preciation outside Iran of problems
in Iran’s centrifuge program as a re-
sult of the inspection effort.

The key to predicting the timetable
is understanding the pace and scope
of Iran’s gas centrifuge program,
such as the schedule for establishing
a centrifuge plant that would hold
about 1,500–2,000 centrifuges. Such
a facility could produce enough HEU
for about one nuclear weapon a year.

By spring 2004, Iran had assem-
bled 1,140 centrifuge rotors, a rea-
sonable indicator of the number of
centrifuges it possessed.3 However,
only about 500 rotors were good
enough to operate.

According to the September IAEA
safeguards report, after resuming
centrifuge manufacturing in June,
Iran had assembled and tested about
70 centrifuge rotors by mid-August.

With this information, the intelli-
gence estimates can be understood.
Assuming that Iran does not suspend
its activities again, and that it makes
and tests about 70–100 centrifuges
per month, it could have roughly
800–1,000 good centrifuges by the
end of 2004. It could then build an-
other 800–1,200 good centrifuges in
2005, resulting in about 1,600–2,200
centrifuges. 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 by early 2007. 

However, this scenario must be
viewed as Iran’s best case under pre-
vailing conditions. Iran might not be
able to meet such a schedule for
bringing a centrifuge plant into oper-
ation. The suspension of manufactur-
ing and operating centrifuges could
be reestablished, or Iran might have
trouble making so many centrifuges.
In addition, Iran does not appear to

have accumulated enough experi-
ence to operate a cascade of cen-
trifuges reliably. Iran had assembled
164 centrifuges into a cascade just
before the suspension, but it did not
acquire sufficient experience in oper-
ating the cascade to be certain it
would perform adequately. Cen-
trifuges can crash during operation,
causing other centrifuges in the cas-
cade to fail—in essence, destroying
the entire cascade. Thus, Iran might
need a year or more of additional
experience in operating test cascades
before building and operating a
plant able to make HEU for nuclear
weapons.

What needs to be done
Iran does not appear to have nuclear
weapons and seems unlikely to be
able to make them for at least sever-
al years. Nonetheless, the IAEA
board of governors is correct to view
the Iranian situation as urgent and to
issue a firm demand that Iran sus-
pend its uranium enrichment and
heavy-water reactor programs. Two
years have passed since secret Iranian
nuclear sites were first brought to
public attention, and Iran appears
unwilling to abandon its fissile mate-
rial production programs. Iran has
too often dictated the pace of diplo-
matic progress, giving the impression
that it is playing for time. In the next
one or two years, Iran could build up
unstoppable institutional and public
momentum to finish and operate its
enrichment plant or a heavy-water
reactor and outlast the current inter-
national diplomatic effort.

An ultimatum is the best way to re-
quire Iran to come clean and suspend
its fissile material production pro-
grams or be perceived widely as pur-
suing a nuclear weapons program. If
Iran chooses to stonewall the IAEA
on safeguards issues or refuses to sus-
pend its programs, it risks paying an
enormous price for its choices. 

But an ultimatum requires the in-
ternational community to act in con-
cert and develop a unified approach.

So far, the United States and the Eu-
ropean Union have been unable to
agree on an approach. For months,
the Bush administration has pushed
for a rapid referral to the Security
Council with little follow-up in mind.
The EU has sought a negotiated solu-
tion to the crisis with referral to the
Security Council a much more dis-
tant option.

If Iran chooses not to abide by the
requests in the most recent board res-
olution, the United States, the EU,
and other allies need to develop a
common strategy to impose punitive
actions against Iran while at the same
time holding open a path for the Ira-
nian regime to change its mind. If
Iran complies, then their goal should
be to create an agreement with an op-
timal combination of carrots and
sticks that could lead to a more
durable solution. 

For any diplomatic solution to last,
the United States needs to open a di-
alogue with Iran. If the United States
remains outside an agreement be-
tween Iran and the EU, Iran is un-
likely to view the agreement as suf-
ficient, particularly as long as the
U.S. economic embargo on Iran re-
mains intact and forces within the
U.S. government work to make Ira-
nian regime change the official U.S.
policy. In addition, without U.S. in-
volvement, there is little opportuni-
ty to convince U.S. decision makers
and the public that the agreement is
acceptable.

Whatever happens, the United
States should persuade Iran that if it
renounces its fissile material produc-
tion capability and accepts intrusive
IAEA investigations, the United
States will move to significantly im-
prove relations. �
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