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Nuclear capabilities of Iraq 

Introduction 

For the first time in the history of the safeguards system, a state 
party to the Non-Proliferation Treaty Iraq was found to have 
violated its safeguards agreement with the 1AFA by not declaring and 
submitting nuclear material activities to the Agency's inspection. 

lAE-IA teams have been investigating Iraq's nuclear capabilities 
since May 199] and following the Gulf War under terms of United 
Nations Security Council Resolution 687 directed at eliminating 
Iraq's weapons of mass destruction and the means to produce and use 
tiiem. The resolution — which deals with ballistic missiles,biologi
cal, chemical, and nuclear weapons -expressly requested the 
IAEA to inspect known or suspected nuclear sites in Iraq; 10 
remove or otherwise take exclusive control of all material and 
equipment usable for nuclear weapons; and to develop a com
prehensive plan for future monitoring and verification of Iraq's 
nuclear programme. IAEA teams working in co-operation with the 
United Nations Special Commission on Iraq had completed ten on-site 
inspections as of February 1992. 

The IAEA Board of Governors declared Iraq in violation of its 
safeguards agreement at a special session on 18 July 1991. It strongly 
condemned the Government of Iraq for not submitting nuclear 
material and facilities in its clandestine uranium enrichment 
programme to the IAE: A's inspection, and expressed its grave concern 
about "evident deception and obstruction of IAEA inspectors", who 
were denied access several times to sites they wished to inspect. In 
accordance with its Statute, the IAEA transmitted its conclusions to 
the Linited Nations Security Council. 

Iraq officially responded to the Board's action in a letter to the 
Linited Nations Secretary General on 23 July 1991 from its Minister 
ol" Foreign Affairs. Mr. Ahmad Hussein. Criticizing the r.clion as 
'"unfair and unbalanced," he said the IAEA ''had rushed to pass 
judgment" and that Iraq had "fully laid bare its nuclear programme." 

Results reported to the IAEA Board and to the United Nations 
show a detailed, though not yet complete, picture of Iraq's nuclear 
programme in the view of inspectors. Inspection learns have reported 
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''conclusive evidence" that Iraq had a "complex, comprehensive 
nuclear weapons development programme"" and had made "continued 
attempts to conceal the true extern" of that programme. 

Resides an ambitious and multidaceted uranium enrichment 
programme, the picture emerging includes separation of small quan
tities oi plutonium, Enrichment activities were found to be substan
tial. and included two industrial-scale facilities for producing highly 
enriched uranium at Tarnuyaand Ash Shurkai. using the eleclrormag-
netic isotope separation (RMIS) method ami a broadly-based 
programme to produce enriched uranium withuliraccninfuges. Iraq's 
interest in separating plutonium at its main nuclear research centre at 
Tuwaitha. albeit on a wry limited scale, is considered noteworthy. 
especially since the activities should haw been but were not declared 
under its safeguards agreement with the 1ARA. Inspections arc con
tinuing to uncover the full extent of Iraq's nuclear capabilities, con
centrating on sites where sensitive nuclear material or equipment may 
be installed, used, or stored and on the industrial and technological 

infrastructure supporting the 
nuclear programme. Inspec
tors consider it probable that 
the full extent of Iraq's in
frastructure to manufacture 
components for uranium en
richment by the centrifuge 
method has yet to be complete
ly revealed. 

In parallel with inspec
tions, operations haw begun to 
remove highh enriched uranium 
research reactor fuel assemblies 
from Irai| by Member States of 
the Agency. 1ARA inspectors 
further haw placed under Agen
cy seals a considerable amount of 

nuclear material and equipment items related to the enrichment 
programme and other activities. More than 30 sites and hundreds of 
buildings throughout Iraq have been inspected. Additionally, inspectors 
have collected thousands of samples of nuclear and other materials for 
analysis by scientists at the IAEA's analytical laboratories at Seibersdorf 
near Vienna. 

IAKA inspectors take samples of ' b e n Ilium near the AI 
Tuwaitha facility in Iraq. 

Strengthening of safeguards 

Apart from raising questions about the true scope of Iraq's 
nuclear capabilities, the inspections have intensified discussion about 
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the need to strengthen the ex
isting IAEA safeguards sys
tem. At the February 1992 
meeting of the IAEA Board, 
several measures to strengthen 
the safeguards system were 
discussed. World-wide focus 
following Iraq's non-com
pliance has raised new questions 
about whether the system that has 
operated well for over two 
decades needs to be modified, 
expanded and enhanced. 

Outdoor storage of magnets used in the EMIS programme. -p, , 
* * ' * The very essence ol non-

proliferation com m it ment s 
and their verification is that neighbours, regions and the world at large 
should be able to rely upon them with confidence and without risking 
surprises that could have disastrous security implications. Director 
General Blix told the Board members. Although it is not possible to 
reduce to zero the risk that undeclared and impermissible nuclear 
activities could take place without detection, he has proposed ways to 
considerably reduce the risk. 

Following the Director General's call to give more "teeth" to 
the safeguards system, the IAEA Board has reaffirmed the Agency's 
ability to conduct special inspections of undeclared facilities on which 
it has information in Member States with comprehensive safeguards 
agreements, when necessary and appropriate. It also agreed to ex
panded requirements on the timely provision and use of nuclear 
facility design information. 

The Board called on states to provide preliminary information as 
early as possible on programmes for new nuclear facilities and activities, 
as well as modifications to existing facilities as soon as the decision to 
construct, to authorize construction or to modify a facility has been taken. 
This information would be updated duringproject definition.preliminary 
design, construction and commissioning phases. 

The Board also addressed proposals on reporting and 
verification of the export, import and production of nuclear 
material, of sensitive equipment and certain non-nuclear materials. 
The proposals included measures under which States would pro
vide the ÏAKA with information to enable it to verify thai reported 
inventories in a given State are consistent with the State's declared 
nuclear acitivites. The Board will review these proposals further 
at a later date. 
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Clockwise, from top left: Inspectors measure fuel in the damaged reactor at AI Tuwuithu: 
«Io\c boxes are destroyed b\ filiin« with concrete: electrical su itch iiear at Ash Sharqat: and 
destruction of centrifuge components In electrical torch at AI ï imaitha. 
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A Chronology of Events 
April 3, 1991 Resolution 687 was adopted setting out terms for a formal cease-fire 

in the Gulf conflict, including provisions calling on Iraq '"uncondi
tionally not to acquire or develop nuclear weapons or nuclear-
weapons-usable material or any subsystems, components or any re
search, development, support or manufacturing facilities.'" Iraq was 
to declare all locations, amounts and types of such items; place all 
nuclear-weapons-usable materials under the "exclusive control" of 
the IAEA for custody and subsequet removal; and accept "urgent 
on-site inspection" and "destruction, removal, or rendering harmless" 
of all such items. The IAEA, assisted by the Special Commission on 
Iraq set up under the resolution, was to carry out inspections of the 
nuclear facilities listed in Iraq's declarations, as well as additional 
locations designated by the Special Commission. 

April 18 Iraq submitted its first declaration and denied having undeclared 
nuclear-weapons-usable material. 

April 27 Following pressure from the IAEA, Iraq submited a second declara
tion and admits for the first time to having some nuclear material and 
facilities in addition to those known to the Agency. 

May 14-22 The first IAEA inspection covered the main Iraqi nuclear research 
facility aL Al Tuwaitha and one additional site in the Baghdad area 
which had been designated by the Special Commission. The principal 
purpose of this inspection was to verify the quantities and conditions 
of nuclear materials existing at the Al Tuwaitha site as declared by 
Iraq in its letter of 27 April. At Al Tuwaitha, the IAEA took custody, 
as required by Resolution 687, from Iraq of nuclear-weapons-usable 
material (the fuel for their former research reactors) and applied 
Agency verification, containment and surveillance measures. 

June 22-July 3 During the second IAEA inspection, Iraqi military authorities 
denied or restricted access to an IAEA inspection team at various sites 
designated for inspection by the Special Commission of the UN 
Sc\ urity Council pursuant to Part C of UN Security Council Resolu
tion 687. After protests, full access was granted on Wednesday, 26 
June 1991, at which time activities which had been observed from a 
distance during the first visit had ceased and objects that had been 
seen had been removed. 

July 4 A high-level mission including IAEA Director General Dr. Hans 
Blix, Mr. Rolf Ekcus, Chairman of the UN Special Commission and 
Mr. Yasushi Akashi, UN Under-Secretary-Gencral for Disarmament 
Affairs arrived in Baehdad. The mission was to discuss with senior 
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officials of the Iraqi government the visit by the inspection team to 
different locations near Baghdad which encountered refusal of access 
to designated sites and witnessed removal by Iraqi personnel of 
equipment and materials from such locations to unknown sites. The 
mission requested the Iraqi authorities 10 provide to the IAEA inspec
tion team prompt and unimpeded access to any location and to present 
for inspection equipment and materials removed from two ir.ilitary 
sites near Baghdad. 

July 7-18 Third IAEA inspection of Iraqi facilities. 

July 7 * r a cI submitted its third declaration on its nuclear programme in a 
letter to the Security Council stating that Iraq had complied with its 
obligations under the NPT and IAEA Safeguards agreement. The 
letter disclosed three methods of uranium enrichment— centrifuge, 
chemical, and electromagnetic. 

July 10 Pursuant to findings of inspection teams, high-level mission talks in 
Baghdad and contacts were undertaken by the Secretary-General of 
the United Nations, the Government of Iraq disclosed to the Secretary-
General and to the IAEA details of an extensive nuclear programme, 
an important part of which had not been declared earlier. A detailed 
list of nuclear material and equipment was provided by Iraq. An 
initial examination by the IAEA indicated the existence of three 
parallel programmes for uranium enrichment and related equipment 
and facilities. According to the list provided by Iraq, half a kilogram 
of slightly enriched material had been produced during testing. The 
next IAEA inspection team sent to Iraq began to inspect sites and 
items on the list. 

IAEA requested assistance from Member States known to possess 
appropriate facilities to recover the nuclear fuel elements in Iraq. A 
positive joint response to this request came from the French and 
British nuclear industries. The IAEA nuclear inspection team in
cluded French and British experts who assessed the various practical 
questions relating to such a recovery and removal operation. It was 
agreed that a commercial contract would be drawn up for this purpose 
and that it would be signed upon availability of the necessary funds. 
It was further agreed that the recovered materials would be subject to 
IAEA safeguards in accordance with the provisions of the agreements 
concluded by the UK and France with the IAEA and Euratom. 

July 14 ' r a 4 submitted additional clarification of its third declaration and 
provided list of manufacturing facilities related to its nuclear 
programme. 



July 18 The IAEA Board of Governors formally declared that Iraq had vio
lated its safeguards agreement with the IAEA b v not submitting 
nuclear material and relevant facilities in its uranium enrichment 
programme to the Agency's inspection. 

The third inspection team concluded its work. The mission in
spected and placed under Agency seals a considerable amount of 
nuclear material and a number of equipment items related to the Iraqi 
uranium enrichment programme. While the team was able to obtain 
substantial information regarding this extensive programme, much 
work and analysis nevertheless remained before any conclusion could 
be made as to the full extent, scope and capabilities of the Iraqi 
programme and as to the completeness of the Iraqi declarations. New 
information was made available by Iraq to the inspection team as late 
as its last inspection day in Iraq on 18 July. 

The fourth IAEA inspection was conducted. The third inspection 
team reported that it had inspected nuclear material and facilities 
which formed part of the enrichment programme which was declared 
by Iraq on 7 July. It received supplementary information and explana
tions regarding this programme. Nevertheless, the team felt that there 
may be more that should be declared and that it was premature to draw 
conclusions as to the full extent of the Iraqi programme. Further sites 
to be inspected had been identified by the Special Commission as well 
as a number of follow-up actions to be performed during subsequent 
inspection missions. In particular, the extent of the programme in the 
area of centrifuge enrichment needed to be clarified. It also needed 
to be investigated whether more locations existed where sensitive 
equipment or material might be installed, used or stored. In addition, 
the industrial and technological infrastructure which was built in 
connection with the nuclear programme had to be assessed. 

July 28 l r a c l submitted additional list of nuclear material. 

August 6 Additional information given by Iraq to the fourth IAEA inspection 
team in Baghdad, concerned details of experimental activities that 
involved the fabrication of natural uranium oxide fuel, its irradiation 
in one of Iraq's research reactors (IRT—5000) at Al Tuwaitha, and, 
thereafter, the separation of minute quantities (3 grams) of plutonium. 
The ability to separate small quantities of plutonium from irradiated 
fuel had already been admitted to the IAEA by Iraq and reported in a 
first inspection report of 4 June 1991 in which separation of 2.26 
grams of plutonium was noted. 

Although these activities were on a very limited scale and the reactor 
used would only have been capable of producing insignificant quan
tities of plutonium, the interest of Iraq in the separation of plutonium 

Jmy 27-Aug. 10 

7 



was noteworthy. The failure to declare them to the IAEA in timely 
fashion under Iraq's safeguards agreement constituted clear non-com
pliance with that agreement. 

August 15 UNSC Resolution 707 adopted obliging Iraq to "halt all nuclear 
activities of any kind, except for use of isotopes for medical, agricul
tural, or industrial purposes." 

Sept. 14-20 ¥ihh IAEA inspection of Iraqi facilities with an emphasis on 
verification of nuclear material and removal of the produced 
plutonium and investigation of laboratory enrichment of uranium by 
chemical means. 

Sept.23-30 The sixth inspection was carried out at a facility in the Baghdad area 
which contained extensive documentation of the Iraqi nuclear 
programme. This documentation was of two types: 

• the first related broadly to the Iraqi nuclear programme in 
all of its aspects, and 

• the second specifically related to fissile material produc
tion and Iraq's hitherto undisclosed nuclear weapons 
development. 

The Iraqi authorities objected to the loading of the documents onto 
UN vehicles. Once loaded, the vehicles were thereafter refused exit 
from the premises. The documents were subsequently forcibly 
removed from the vehicles. 

This action by Iraq contravened Security Council resolutions 687 and 
707 and the agreement between the Secretary-General of the United 
Nations with the Iraqi Minister of Foreign Affairs in accordance with 
which the Agency has the right "to request, receive, examine and copy 
any record, data or information or examine, move or photograph, 
including videotape" any item relevant to the activities of the IAEA 
in Iraq. 

The Director General of the IAEA, Dr. Hans Blix lodged a verbal 
protest with the Iraqi Ambassador in Vienna. A formal written 
protest was sent to the Iraq; Foreign Minister in Baghdad. 

September 24 At 06:00 hours Baghdad time, the sixth inspection team began an 
inspection of a building in Baghdad where administrative records of 
the Iraqi Atomic Energy Commission were stored. The inspection 
proceeded without incident until approximately 11:00 Baghdad lime, 
when Iraqi authorities prevented the team, over strong protest of the 
chief inspector, from copying documents which the team was review
ing. Iraqi security surrounded the premises and the inspection was 



terminated. The team left the building with the copies they had been 
able to make, and entered the UN vehicle awaiting them. The inspec
tion team was told by the Iraqi authorities that they would be detained 
until they underwent personal search and surrendered all photographs, 
films and videotapes and all copies of Iraqi documents. 

The IAEA Director General notified the Secretary-General of the 
United Nations and requested that the matter be brought to the urgent 
attention of the Security Council. 

The Director General once again, lodged a verbal protest with the 
Iraqi Ambassador in Vienna. The Director General also sent again a 
formal protest to the Iraqi Foreign Minister in Baghdad, insisting that 
measures be taken immediately to secure the unconditional and im
mediate exit of the inspectors from the premises. 

September 27 At 23.00 hours Vienna time, Iraqi authorities in Baghdad notified the 
IAEA inspection team that they agreed to the terms of the United 
Nations Security Council on the team's release. 

October 4 

A compilation of an inventory of the documents obtained and 
reviewed by the inspectors took a matter of hours and the IAEA 
inspection team was thereafter released from the site and allowed to 
lake all materials with them. The team remained in Iraq to continue 
inspection activities as planned, having been detained by Iraqi 
authorities in Baghdad for four days. The team conducted inspections 
at six sites during its mission and uncovered important information 
about previously undisclosed activities related to the development of 
Iraq's nuclear weapons programme. 

Dr. Blix reported that the sixth IAEA inspection team had obtained 
conclusive documentary evidence that the Government of Iraq had a 
programme for developing nuclear weapons. 

The IAEA inspection team obtained this information from classified 
Iraqi papers, some of which had already been translated and analysed. 
These documents revealed that Iraq's nuclear weapons programme 
was supported by a broad-based international procurement effort. 

October 11 

Oct. 11 21 

October 14 

UNSC Resolution 715 adopted, approving IAEA plan for on-going 
monitoring of Iraq's compliance with resolutions 687 and 707. 

Seventh IAEA inspection of Iraqi facilities and the start of destruc
tion of enrichment and reprocessing-related equipment. 

Iraq acknowledged that research and studies had been underway in 
nuclear weaponi/ation. 
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October 21 Iraq admitted that the Al Atheer site was built to serve the weaponiza-
tion programme in addition to its use as a material production site. 

Speaking before the 46th session of the United Nations General 
Assembly, Director General Blix said, "Effective verification of the 
peaceful uses of nuclear energy is becoming increasingly important 
for regional and global confidence and for nuclear disarmament." In 
any new international order, he said, a much strengthened IAEA 
safeguards system is required to give assurance that non-proliferation 
pledges are respected. In a world moving toward nuclear disarma
ment and non-proliferation, a verification system "with more teeth" 
would have a deterrent effect on potential violators, he said. 

There are several lessons to be learned from recent IAEA inspections 
in Iraq, he said, including the crucial importance of intelligence 
information. The safeguards system is expected to discover the 
diversion of a significant quantity of nuclear material in installations 
under safeguards, but no inspectorate can comb through the territory 
of a State in search of undeclared nuclear installations and material 
that should have been placed under safeguards, he explained. If a 
State fails to declare nuclear installations—as Iraq did—the inspec
torate must learn through other sources where to look. Other lessons, 
he said, include the importance of an "unequivocal right" of inspectors 
to go anywhere unimpeded and the value of "powerful support," such 
as that provided by the Security Council in the case of Iraq, should 
this right of access not be respected. 

Nov. 11-18 The eighth IAEA inspection determined that the Iraqi Atomic Ener
gy Commission had, in support of its uranium enrichment and planned 
weaponization efforts, established a large, secure and highly success
ful procurement network. 

Among procurement strategies employed were the use of other Iraqi 
establishments as buyers and contractors; the placing of orders for 
equipment directly with manufacturers or indirectly through foreign 
intermediaries; and the use of indigenous capabilities to complete the 
manufacture of some items. 

Iraqi authorities went to great lengths to prevent the discovery of 
procurement data. Most procurement related information had been 
removed and presumably destroyed, the IAEA eighth inspection team 
reported. Even so, examination of data collected by the inspection 
teams firmly identified the manufacturers of most equipment used or 
intended for use in Iraqi efforts to establish a centrifuge production 
and operation capability. 
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While much of the equipment was multi-purpose in the sense of being 
useful in a number of manufacturing processes, the presence of 
application-specific fixtures removed most doubt as to the intended 
use. Identification of the manufacturer of a piece of equipment does 
not necessarily mean that the manufacturer produced the application-
specific fixtures or that it supplied any of the equipment directly to 
Iraq (intermediaries were often used). Some of the more important 
items included: 

• A flow forming machine with application specific 
mandrel, expanding mandrel and rollers 

• An electron beam welder with a special fixture for holding 
the rotor tube during welding 

• Three large computer numerical controlled machines, two 
with application-specific fixtures 

• A large oxidation furnace with special temperature control 
features 

• High frequency converters capable of operating a large 
number of centrifuges 

• Horizontal and vertical balancing machines 

• Hand operated, pneumatic and electrically controlled bel
lows valves 

• Quantities of Kryfox, a nuclear grade fluorinatcd vacuum 
pump oil. 

Other application-specific equipment discovered at Al Atheer, the site 
planned for weaponization work, included large isostatic press and 
very high temperature furnaces. Two high-speed video cameras, with 
speed and resolution suitable for weapons development, were 
removed from Iraq by the eighth inspection team. These cameras 
were located at the Technical University of Baghdad at the time of 
their removal. 

Additional procurement-related data are in the possession of the IAEA 
but are treated as confidential at present so as not to compromise the 
ongoing investigation. 

November 15 The first removal of highly enriched uranium from Iraq in com
pliance with resolution 687 took place. A UN cargo flight loaded with 
42 fresh fuel elements from the IRT-5000 research reactor at Al 
Tuwaitha, containing a total of 6.6 kilograms of uranium-235, left 
Baghdad for Moscow. An IAEA team supervised the shipment. 

/ / 



The airlift of the remaining quantities of non-irradiated highly en
riched uranium was completed 17 November 1991. These materials 
had been under IAEA safeguards from the time they were imported 
by Iraq. The operation was arranged through a contract between the 
Ministry of Atomic Power and Industry of the former USSR and the 
IAEA. The highly enriched uranium will be processed at a facility in 
the former USSR and placed under IAEA custody after isotopic 
dilution. 

The ninth inspection team visited Iraq. The main objective was to 
verify recent information received from Governments of Member 
States concerning Iraqi procurement of large quantities of raw 
materials and components required for the manufacture of centrifuges 
to produce enriched uranium. 

The main items discussed with the Iraqi authorities were: 

• special aluminum alloy extrusions for the manufacture of 
centrifuge vacuum housings; 

• ferrite magnets and other components used in the stator of 
centrifuge motors; and 

• special equipment needed to fix the stator components in 
place. 

The Iraqi authorities acknowledged the procurement of these 
materials and, in addition, stated that they had obtained: 

• 100 tons of special high strength steel (maraging steel) for 
centrifuge rotors and rotor fittings; and 

• several thousand aluminum forgings for vacuum housing 
flanges. 

They also stated that the above raw materials and components had 
been destroyed or "rendered harmless" by melting or crushing before 
the Agency's inspections began last year. The quantities involved 
would have sufficed for the manufacture of several thousand 
centrifuges. 

The team was shown the melted maraging steel stockpile and 
powder resulting from the crushing of the ferrite magnets at a site 
south of Baghdad. Samples were taken for verification purposes. 
A rough estimate made on-site was consistent with the quantities 
procured. Full verification must await the results of sample 
analyses. Verification of the remaining material will be carried out 
on a future inspection visit. 

January 12-15 
1992 
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The results of the inspection removed a number of inconsistencies 
remaining from previous inspections. In the opinion of the experts 
who took part in the inspection, the Iraqis' centrifuge enrichment 
programme had not progressed to a point where they could have 
started a sizeable production of centrifuges, although, given time, they 
would have been successful. 

The programme had developed to a point, however, where the 
material necessary for certain key components had been identified. 
This enabled the procurement of materials as opportunities became 
available even though the centrifuge design had not been completely 
finalized nor the manufacturing process fully implemented. The 
operation of a production scale uranium-enrichment centrifuge cas
cade, given the state of Iraqi centrifuge technology when work 
stopped, would have required the foreign procurement of large num
bers of finished components. Inspections found no evidence of this. 

Februaiy 5-13 The tenth IAEA inspection focused on a number of sites identified 
by the UN Special Commission on Iraq based on information provided 
by Member States. Most of the sites examined were located in 
northern Iraq near the city of Mosul, close to the site of Al Jezira, 
where Iraq had built facilities to produce uranium oxide and uranium 
tetrachloride feedstocks and which was planned to be the site of a 
future production facility for uranium hcxafluoride, Undeclared 
nuclear facilities were not identified. Information supplied to the 
team indicated that a particular site might be a heavy water production 
facility, but no evidence was found of the existancc of such a plant. 

The eleventh IAEA inspection focussed on the destruction of key 
technical installations comprised of buildings and equipment at the Al 
Atheer/Al Hateen site. Eight buildings covering a surface of ap
proximately 35,000 square meters of buildings and 29 equipment 
items were designated for destruction. The eleventh inspection team 
completed the destruction of approximately 24,000 square meters of 
buildings and most of the equipment. The team also transferred 
irradiated fuel into new storage tanks located above ground to avoid 
deterioration from ground water. 

Spring 1992 Inspections continue, 

April 7-15 
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During the parking lot stand off (clockwise, from top left): Iraqi securiU guards seize documents; 
the water tower from which inspectors photographed attempted removal of nuclear materials; 
negotiations; a mound of documents to re\ iew; and the scene of the incident. 
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IAEA activities and Iraq's response 
Following adoption of Security Council resolutions charging 

the IAEA with the task of destroying, removing, or rendering 
harmless nuclear-related facilities, equipment and materials in 
Iraq, the IAEA developed a plan of action. 

The initial plan, approved by the Security Council, as well as 
the first inspections, focused on material and facilities known to exist 
at the time and were based on Iraqi deelarations of 18 and 27 April 
199 !. The plan emphasized that inspections should provide addition
al information and could reveal additional items to be reviewed in 
subsequent inspections. As time progressed, and with each new 
inspection, this assumption proved to be accurate as inspectors found 
evidence indicating that the Iraqi nuclear programme was far more 
extensive than revealed by Iraq at the time. 

In fact, Iraq consistently denied the existence of any work 
related to nuclear weapons development until mid-October, when 
in the course of the seventh inspection, Iraq acknowledged that 
research studies in weaponi/.ation had been conducted at A! 
Tuwaitha. Iraqi authorities later confirmed what inspection ac
tivities revealed to be extensive efforts to conceal or destroy 
evidence of such a programme. 

After repeated visits, nuclear weapons experts on the inspec
tion team became convinced that it was the Al Athecr site that was 

principally involved in 

Outdoor storuiït of FM IS magnets. through inspections. 
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Evidence of critical areas such as uranium enrichment and 
nuclear weapons development were concealed- Iraqi authorities 
denied access to inspectors and confiscated documents. Such actions 
by Iraq created a rather difficult environment. 

The IAEA plan of action 

The original and prime concern of Agency inspection efforts 
centered on the fate of the highly enriched uranium reactor fuel which 
was known to be in Iraq. This information was based on twice yearly 
inspections of facilities at the Al Tuwaitha nuclear research centre 
which had been declared under the NPT agreement. 

Stocks of fresh unirradiated fuel used for the Soviet IRT 50(H) 
reactor were of vital concern. Efforts began to locate 68 fuel as
semblies of 80ft enrichment with a U235 content of 10.97 
kilograms and 10 assemblies of 36ft enrichment with a U235 
content of 1.27 kilograms. In addition, there was a set of fresh fuel 
plates for the French Tamnuiz-2 reactor w ith an enrichment of 93ft 
and a total U235 content of 372 grams. 

Other highly enriched material included 35.58 kilograms of 
U235 which had been irradiated but could not be readily used in 
weapons production. However, it was enriched to 93ft which gave 
it high strategic value. 

The Tammuz-2 reactor des tnned by bombing 

The first IAEA inspection team found thai ihe irradiated 
material was held at two storage locations: a fuel pond, which 

contained the reactor core and 
fuel storage racks; and an emer
gency storage where fuel 
from the Tammu/~2 reactor 
core and associated pond 
had been transferred during 
the (hilf War. This ernergen-
cy s t o r a g e , d e s i g n a t e d 
"location B", consisted of 
pits in a farmland area a lew 
miles from the Al Tuwaitha 
Nuclear Centre. 

The irradiated fuel at 
location B was stored under 
normally unacceptable condi
tions and presented severe 
preparation problems for safe 
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Hie Tammuz-2 transport. Radiation levels were unusual and because of the lack of 
r c a c t o r - water treatment and suitable containers, corrosion problems could not 

be avoided. 

In addition, the pond at the IRT 5000 reactor site was filled with 
debris when the reactor was destroyed in the bombing. This required 
careful work to clear the pond to enable fuel still there to be verified 
without contaminating the area. This work was completed and all the 
fresh fuel for the IRT 5000 reactor was removed from Iraq in Novem
ber 1991. Removal of the strategically most significant material 
marked an important stage in the implementation of the IAEA plan. 

Plutonium and other nuclear material 

A total o\ some 6 grams of clandestinely produced plutonium 
was eventually declared by Iraq and was removed during the fifth 
IAEA inspection. Iraq declared some 400 tons of additional material 
including natural uranium in many forms ranging from yellowcake to 
processed chemicals. Much of the materia! was hidden; it hati been 
moved to secret locations or buried indeserl areas. Therefore, it took 
lime to collect the material at a site where it could be identified and 
verified. "l"his material is now under Agency seals. 

Negotiations continue with French and British companies to 
remove the remaining irradiated fuel under IAEA seals still in Iraq. 
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Identification and inspection of facilities 

Prior to the first inspection, the only known nuclear facilities in 
Iraq were those at the AI Tuwaitha nuclear centre, where nuclear 
material was being safeguarded. No other facilities were declared in 
the initial Iraqi statements. As a result o\' the second inspection, the 
Tarmiya industrial centre was revealed as a site for the electromag
netic isotope separation process (EMIS), a facility capable of produc
ing nuclear-weapons-usable material. This was a large site still in the 
installation stage, although some production units had begun opera
tion and a small quantity of low enriched uranium had been produced. 

Iraq declared to the first team that the site was a plant for 
manufacturing transformers, an implausible claim. When its true 
nature was established, later inspections showed that extensive decep
tion had taken place, including laying fresh concrete to hide evidence 
of the machinery that had been installed and walls which had been 
painted to hide the presence of uranium. In fact, Iraqi authorities 
eventually admitted that a facility at Ash Sharkat, which had initially 
been declared as a non-nuclear plastic coaling plant, had been in
tended as a duplicate of the plant at Tarmiya. 

In addition to its EMIS and centrifuge programmes, Iraq con
ducted extensive deception to hide the true nature of the chemical 
plant at Mosul which produced the uranium oxide and tetrachloride 
materia! used as feed material in the enrichment programme. 

Measuring fuel in 
the damaged reactor 

at Ai Tuwaitha. 
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Equipment 

The IAHA plan gave priority to identifying research, develop
ment. support and manufacturing facilities and materials used in 
irradiated fuel reprocessing and isotopic enrichment. Following each 
Agencx inspection, the extent of facilities and equipment revealed has 
been reported. 

The major discovery has been that o( the electromagnetic 
isotope separation (EMIS) programme and its extent. Iraq took ex
tensive measures to hide the existence of the process. Prior to the first 
inspection, most of the equipment for the EMIS process had been 
buried, excavated and moved between various sites by convoy to hide 
it from detection. 

\ 

A fresh fuel 
clement from an AI 
Tuwaithu bunker. 

€ 

The second in
spection team located 
the equipment, but 
was refused access 
a number oï times to 
the military camps in 
which it was housed. 
Photographs were 
taken as a convoy at
tempted to escape by a 
back entrance while 
inspectors were denied 
access at the front gate. 
In this incident, warn
ing shots were fired 
by Iraqi personnel. 

The EMIS equip
ment has now been largely accounted for. Remaining parts have been 
collected at one site and destruction has proceeded steadily during 
recent inspections. Destruction activities have included cutting the 
magnet pole pieces, the vacuum chambers and associated equipment 
with special plasma torches. 

Equipment for a centrifuge programme has also been 
destroyed or removed. Particularly, some rolor and bearing parts 
have been removed for Agency analysis to determine the extent 
and nature o( the programme, while most of the centrifuge com
ponents have been crushed. Special machines used to produce the 
centrifuges have been destroyed or rendered useless by cutting oïl' 
key parts. 
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A Tuwaitha "hot cell"' 
manipulator arm 

being cut. 

The Ai Tuwaitha 
nuclear centre was exten
sively equipped with ''hoi 
cells" tor dealing with 
radioactive material, al
though many were severely 
damaged during bombing. 
However, concern remained 
about possible reconstruc
tion and future use of the 
undamaged cells. There
fore, during the seventh in
spection, these cells were 
rendered harmless by cut
ting off the manipulator 
anus and control wires. As
sociated glove boxes were 
rendered useless by pouring 
cement into them. As a 

long-term measure, epoxy resin was used along with cement to 
render harmless the mixers-settlers. 

The seventh and eighth inspections revealed special equip
ment essential to the nuclear weaponization programme for 
warhead development and assembly as distinct from nuclear material 
production. Two special video cameras ("streak cameras") were 
removed from Iraq and other equipment has been sealed pending 
decisions on removal, destruction or monitorine. 

M&mk W 

Iraq's response 

Inspections and declarations revealed in a rather piecemeal 
fashion that Iraq had processed material to chemical forms suitable 
for enrichment and for production of plutonium, material which 
Iraq was required to declare to the Agency in accordance with its 
safeguards agreement as well as by resolution 687. The existence 
of gram quantities of plutonium which had been clandestinely 
separated from irradiated fuel at the Al Tuwaitha nuclear centre 
had been revealed. In addition, fuel assemblies had been fabricated 
from previously undeclared stocks of natural uraniumoxide. 

Even after the Iraqi authorities gave detailed accounts of the 
EMIS programme, they denied any major progress in a centrifuge 
enrichment programme. As evidence accumulated, admissions 
were made of a small number of centrifuges and components as 
part of early stages of a research and development programme, and 
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then of the intention to build a small (100 machine) cascade. Even 
when a facility deemed by experts as being capable of producing 
a lew thousand machines a year was located, Iraq denied such 
intentions. 

The Iraqi authorities have lately shown more openness in 
discussions about the programme where some important inconsis
tencies remained from previous inspections and many issues w-cre 
resolved including details as lo the progress, objectives, and 
dimensions of the programme. 

In January 1992, an inspection team visited Iraq to discuss 
key components sufficient to produce a few thousand 
centrifuges which had been imported. As a result of the meet
ings, which took place in the presence of technical experts from 
both sides, the Iraqi authorities acknowledged the procurement 
of these materials and components and explained that these 
supplies had been destroyed or "rendered harmless" by melting 
and crushing before the beginning of Agency inspections under 
resolution 687. 

Destruction of a T n c ' r a ( I ' authorities also acknowledged the procurement 
centrifuge vacuum of 100 tons of special high tensile steel (inaraging steel) sufficient to 

housing by produce a few thousand centrifuge rotors and rotor internal fittings as 
crushing. W C J J a s m c p r o c u r e m e n t of several thousand aluminum forgings for 
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the vacuum housing flanges. The Iraqi authorities said that these 
materials also had been destroyed or rendered harmless by melting 
before inspections began. 

Iraq's response to IAEA inspection work lias largely fol
lowed a pattern of denial of clandestine activities until the evidence 
became overwhelming, followed by co-operation. As a conse
quence of this behaviour, it is not yet possible to be confident that 
the full extent of prohibited nuclear activities in Iraq has in laet 
been disclosed. Therefore, Agency inspection and monitoring 
efforts in Iraq will continue to assure thai no reemergence of Iraq's 
clandestine nuclear programme occurs. 
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Perhaps the broad objective of safeguards may be said to be the 
creation of a regime of openness and transparency and thereby 

to create confidence. There is no question of encroachment 
upon sovereignty. Verification activities are. based on 

agreements freely made. To a State that respects a pledge given 
not to develop or acquire nuclear weapons, the strengthening of 

safeguards should be welcomed provided it does not impede 
development or is very cumbersome — and this has not really 
been contended. The verification which occurs will result in a 
stronger—more credible—assurance about the peaceful nature 

of the State's nuclear programme. 

It is important, I think, to retain the notion that openness and 
transparency about nuclear activities is the essential 

requirement to maintain confidence about their peaceful 
character and dispel any doubts in this regard. Full 

co-operation in implementing required safeguards is a way of 
achieving such openness and transparency. To create 

confidence a country may wish to go beyond the openness 
that follows from routine safeguards arrangements. It is 

reasonable to demand that the safeguards machinery should 
be sufficiently effective to detect violations — if any. By the 
same token, it is reasonable for governments to demand, that 

it should be of use to dispel unfounded allegations. 

IAEA Director General Hans Blix 
before the IAEA Board of Governors 

February 1992 
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