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Annex

Letter dated 24 Novenber 1995 fromthe D rector Cenera
of the International Atonm ¢ Energy Agency addressed to
the Secretary-CGenera

Pl ease find attached the report of the twenty-eighth | AEA inspection in
Irag under Security Council resolution 687 (1991). You nmay deem it appropriate
to transmt the report to the nenbers of the Security Council

| remain, of course, avail able, as does the Chief Inspector, Garry Dill on,

for any consultations you or the Council may wi sh to have.

(Signed) Hans BLIX
Di rector Cenera
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At t achnent

REPORT ON THE TWENTY- El GHTH | AEA ON-SI TE | NSPECTI ON I N
| RAQ UNDER SECURI TY COUNCI L RESCLUTI ON 687 (1991)

9-20 Sept enber 1995

SALI ENT PO NTS

The objective of the twenty-eighth inspection nmission was to follow up on
verbal information provided by the Iraqgi counterpart during the technica
tal ks held in Baghdad, at the invitation of the Governnent of Iraq, from1l7 to
20 August 1995. During these talks, the | AEA del egati on had been advi sed
inter alia that information regarding a crash progranme, established in
August / Sept ember 1990 to divert from | AEA saf eguards the highly enriched
uranium (HEU) material fromthe fuel of the French- and Russi an-supplied
reactors to Iraq' s cl andestine nucl ear weapons progranme, had been w thheld
fromI| AEA at the express instruction of Lt. General Hussein Kanel Hassan
Al Majid, who had subsequently left Iraq on 8 August 1995. Discussions were
hel d at the headquarters of the Mlitary Industrialization Corporation with
the principal scientists, engineers and support staff involved in this
hi therto undecl ared crash programme and a total of five facilities,
installations and sites were visited.

According to the Iraqgi counterpart, the crash programe had been pl anned
to conprise tasks involving the reprocessing of both the unirradi ated and
irradi ated fuel to recover the HEU, the re-enrichment of the 80 per cent
enriched material of Russian origin, through the use of a 50-machi ne gas
centrifuge cascade that was to have been specially constructed for the purpose
and the conversion of the HEU chenical conpounds to nmetal. The other
activities, nanely the casting and nmachining of the HEU to formthe pit of a
nucl ear weapon, weaponi zati on neasures, including the fabrication of the
i mpl osi on package, and the selection and construction of a test site and/or
delivery system were established activities of the Fourth Goup and were
stated to have been already noving ahead at the fastest possible rate.

The successful inplenentation of the crash programe woul d have resulted
in lrag being able to extract sone 25 kilograns of HEU, with an average
enrichment of 86 per cent fromthe fresh and lightly irradi ated research
reactor fuel by the end of April 1991. The extraction of the HEU fromthe
irradi ated research reactor fuel, being nore problenmatic, was not likely to
have been acconplished before the end of Cctober 1991. The production of a
nucl ear weapon fromthe HEU woul d have been dependent upon the finalization of
the design and the associ ated practical weaponization capabilities which,
according to the Iragi counterpart, would have nade it inpossible for themto
have been in a position to deploy/test a single nuclear weapon/devi ce before
the end of 1992 (see note to para. 38).
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It is now evident that a small-scal e reprocessing plant had been
desi gned, constructed, installed and conm ssioned in the hot cells of
building 22 (LAMA) at the Iraqi Atom c Energy Comm ssion (1AEC), Tuwaitha, and
was ready to commence operation in January 1991. |Iraq' s past experience in
| abor at ory-scal e reprocessi ng had enabl ed the LAVA pilot plant to be
conmi ssioned rapidly but the picture with respect to the other conponents of
the crash programme is not yet sufficiently clear to permt an accurate
estimate to be nmade of the time that woul d have been required to achieve the
overal |l objective of the crash programe.

As al ready established, in June 1991, on the basis of the accountancy
neasur es undertaken by the first | AEA inspection nmission to Irag, none of the
HEU naterial was diverted to weapons use.

It was declared that a review of the work of | AEC Directorate 3000 (PC 3)
was undertaken in May 1987, resulting the establishnment of three groups:

(a) First Goup: to continue devel opnment of gaseous diffusion
t echnol ogy;

(b) Second Group: to continue devel opnent of el ectronmagnetic isotope
separation technol ogy (EMS);

(c) Third Goup: to provide engineering and technical support.

At the sane time, a working group was established in the office of the
M nister of Industry and Mlitary Industrialization to define the specific
requirenents for Iraq' s nucl ear weapons progranme.

It was al so acknowl edged that, in 1987, a unit had been established at
Al Qagaa (a State establishment under the control of the Mnister of Industry
and Mlitary Industrialization) to carry out a programe of devel opment and
testing of high-explosive |enses for an inplosion device. Al though the Fourth
G oup (Weaponi zation) was established within PC3 in 1988 it was not unti
early 1990 that their interaction with the Al Qagaa unit becanme fornmalized.

For the first tine it was acknow edged by Iraq that the activities
carried out by the Fourth Goup, initially at IAEC, Tuwaitha, and later in
Al Atheer, were for the direct purpose of producing nucl ear weapons and not as
previously asserted nerely to define, through studi es and experinentation, the
necessary capabilities that would have been required in the event of a
political decision to enmbark upon the production of nucl ear weapons.

Credi bl e descriptions were obtained as to the purpose and utilization of
the main buildings at the Al Atheer site, with particular respect to the
i nternal explosion chanber (building 18) and the gas gun | aboratory
(building 21).

An adm ssion was gained as to the processing of undecl ared nucl ear
material in the former Fuel Fabrication Laboratory (Tuwaitha building 73),
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whereby it is now evident that some 10.3 tons of natural uranium conprising
urani um di oxi de of Brazilian origin and yell owcake of indigenous origin
(Akashat/ Al Qaim was processed therein (see annex I11).

Al t hough new i nformati on was obtai ned regardi ng donestic transfers of
nucl ear material there are no current indications that would significantly
af fect the | AEA evaluation of the total inventory of nuclear material.

The Iraqgi counterparts finally admtted that the Engi neering Design
Centre (Rashdiya) was the headquarters of the centrifuge enrichnent project
and provided a detail ed explanation of its establishment, building utilization
and achi evenents, but could offer no convincing rationale for their continued
conceal nent of this fact even after the series of high-level technical tasks
that began in m d-1993.

There is no evidence of practical progress towards the establishnment of
t he 50-machi ne centrifuge enrichnment cascade, although it appears that foreign
assi stance was to have been relied upon for the procurenment or production of
the carbon fibre cylinder conponents of the rotor assenblies.

W de-ranging informati on was obtai ned that provided clarification and
confirmation regarding aspects of the procurenent system established to
support the centrifuge enrichment project.

There are no indications to suggest that lIraq has retai ned any practica
i ndi genous capability to produce weapons-usabl e nucl ear material. However,
had the crash programme been inplenented, it could have provided enough
material for a nuclear device in a shorter time than would have been necessary
through Iraq's covert programme to enrich natural uranium It is recognized
that Irag's intellectual capabilities and resources in this regard remain.

In discussion, the Iragi counterparts were forthcomng to an
unprecedent ed degree and denonstrated an apparent sense of relief at being
able to talk about matters that they had previously either denied or for which
they had persisted to defend explanations of highly questionable credibility.
The lIraqgi counterparts had clearly nmade significant efforts to nake avail abl e
not only the various previously recogni zed task | eaders but al so | arge nunbers
of scientific and technical support staff. There were however indications of
reticence typified by their continued understatenent of the conpetence of the
managenent of lraq s clandestine nucl ear weapons programe and the
capabilities of its cadre of talented and highly educated scientists and
engi neers. A specific exanple of this reticence is their insistence that no
project plan existed for the crash progranme, despite the fact that the
programe nust have been considered to be of extrenely high priority by its
alleged initiator, the then Mnister of Industry and Mlitary
Industrialization, Lt. General Hussein Kanel Hassan Al Mjid.
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A nunber of significant technical documents relating to the fornmer
nucl ear weapons programes were provided to the | AEA team by the Iraq
counterparts in the course of the inspection mssion although, in some cases,
t he hand-over was inexplicably del ayed towards the end of the inspection
m ssion. These docunents, one of which described nucl ear weapon design
options, are being translated to facilitate urgent detailed evaluation. 1/
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. 1 NTRODUCTI ON
1. The present report summarizes the results of the twenty-eighth on-site

i nspection carried out in Iraq by | AEA under Security Council resolution

687 (1991), with the assistance and cooperation of the United Nations Speci al
Commi ssion. The inspection took place from9 to 20 Septenber 1995 and was | ed
by Garry Dillon of | AEA as Chief Inspector. The team consisted of

15 inspectors, conprising 8 nationalities.

2. The objective of the inspection was to investigate and docunent the details
of an Iragi crash programme that had been established in August/ Septenber 1990
with the purpose of accelerating the production of a nucl ear weapon by diverting
t he saf eguarded highly enriched uranium (HEU) contained in the fuel of the
French- and Russi an-supplied research reactors. The inplenentation of this
crash programme, if successful, would have reduced the tinme required to attain
sufficient nuclear material for a single nuclear weapon by up to two years
conpared to the probable production tinme-scale of Irag's EMS and centri fuge
enri chment progranmes.

3. The crash programme, ostensibly initiated by Lt. General Hussein Kanel and
managed, at his instruction, by Dr. Jaffar Dhia Jaffar, was described by the
Iragi counterpart to involve the follow ng stages:

(a) Project 601, involving, inits first stage, the design, construction
installation and comm ssioning of a small-scale reprocessing plant in the
Tuwai tha LAMA facility (building 22) and subsequently its use to reprocess both
the unirradiated and the irradiated fuel of the research reactors to recover the
HEU in the form of aqueous sol utions of uranyl nitrate;

(b) Project 602, involving the conversion of the recovered HEU to netal ;
(c) A sub-set of project 602, involving the design, fabrication and
commi ssi oning of a 50-nmachi ne centrifuge cascade at the Engineering Design
Centre (Rashdiya) and its use to re-enrich the HEU recovered fromthe
80 per cent enriched fuel of Russian origin;

(d) Oher related tasks involving:

(i) The casting and machi ni ng of the nuclear weapon pit fromthe HEU
net al ;

(i1) Weaponization neasures, including the design and fabrication of the
i mpl osi on package;

(iii) The selection and construction of a test site;
(iv) The design, fabrication and comm ssioning of a deliverabl e weapon;

were explained to be tasks of the Fourth G oup, the preparation for which was
al ready progressing at the fastest possible pace.
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4. According to the Iraqgi counterparts, only the first part of project 601 had
been conpl eted when all activities were brought to a halt by the bonbi ng of
Tuwai t ha on 17 January 1991

5. In the course of the | AEA-28 inspection mission, a series of neetings was
held mainly at the headquarters of the MIlitary Industrialization Corporation
but also at the principal facilities involved in the past nuclear programe
nanely: Tuwaitha, Al Qagaa, Al Atheer and the Engi neering Design Centre
(Rashdiya). The follow ng sections record the information obtained during these
neetings and facility inspections, with respect to the above-listed stages of
the crash programme and related activities.

1. ESTABLI SHVENT OF REPROCESSI NG CAPABI LI TI ES - PRQJECT 601

6. According to the Iraqgi counterparts, the hot cells of the LAMA facility at
the Tuwai tha site, which had been previously used for the handling of

radi oactive naterials, were selected to house the urani umrecovery pilot plant,
and work comenced on its design, construction and conmi ssioning in

Sept enber 1990. The experience gai ned by the assigned group fromits earlier
work, in the radiochem cal |aboratory (building 9), on the small-scale
reprocessing of irradiated natural uraniumfuel for the separation of plutonium
greatly facilitated the task. By the end of 1990 they had decontam nated the
LAMA hot cells, designed, fabricated and installed the plant components in the
cell's and had commi ssioned the plant by the dissolution of a "dummy" fue

el enent fabricated fromalum niumand by the processing of natural urani um

sol utions synthesized to nodel the solutions that would result fromthe

di ssol ution of the HEU fuel el enents.

7. It was stated that Mnister Hussein Kamel had been advised of the state of
readi ness of the LAMA reprocessing capability and his final approval to proceed
had been requested. 2/ The docunentation, relating to project 601, provided by
the Iragi counterparts during the August 1995 di scussions, appear to support the
claimthat an adequate pilot-scale reprocessing capability had been installed
and commi ssioned in the LAMA hot cells. It was also stated that the equi prent
had been removed fromthe LAMA hot cells following the air strikes on Tuwaitha
whi ch had caused the destruction of the building, and that the principa
conmponents of the pilot plant had been destroyed to renove evidence of the

proj ect.

8. Verification activities carried out in May 1991, during the first |AEA

i nspection mssion to Iraq under Security Council resolution 687 (1991)
satisfactorily accounted for all of the nuclear material subject to safeguards
under the agreenment between Iraq and | AEA (I NFCI RC/172). Much of the materia
had however been removed fromits nornal storage location in the respective
research reactor buildings and the Iraqi counterparts had explained that that
action had been taken with the objective of preventing the spread of

contam nation caused by air strikes on the research reactor buil dings.
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[11. PREPARATI ONS FOR THE MELTI NG CASTI NG AND MACH NI NG
OF H GHLY ENRI CHED URANI UM - PRQJECT 602

9. As previously established, considerabl e experience had been gained in the
late 1980s within the PC-3 project, on the reduction of natural uranium
tetra-fluoride to netal in lots ranging from50 grans to nore than 1 kilogramin
the formof disc, derby and ingot. |In keeping with Iraq's former position that
the political decision had not been nmade to proceed to the design, devel opnent
and production of nucl ear weapons, the purpose of this work had previously been
expl ai ned as technol ogi cal devel opment with the long-term possibility of
converting to netal the depleted uranium expected to result fromlraq's

i ndi genous enrichment processes, as part of a waste managenment strategy. An
addi tional decl ared use of the technol ogy was the producti on of uranium
penetrator bullets in response to a request fromthe Iraqi arny.

10. However, during the August 1995 discussions, it was newy declared by the
Iragi counterparts that the small discs of 50 to 100 g mass were produced to
test the process planned to be used for the reduction of the HEU material that
was to have been recovered through project 601. Mich discussion centred on the
choice of such a small batch size for the HEU reductions, since nost of Iraq's
experience was with batch sizes of the order of 1 kg. The Iragi counterparts
of fered two expl anations. One explanation was that the choice of the snal
batch size minimzed the | osses in the event that a reduction went drastically
wong and the other explanation was their concern for "criticality safety".
Nei t her expl anation seens to be particularly credible but no sinister
interpretation is evident.

11. The conplenentary work on the nelting casting and nachi ni ng of uranium
netal was discussed at length. It had already been established that, in
addition to the casting of the rods for the uranium penetrator bullets, a sphere
of approximately 5-centimetre dianmeter had been cast. During the current

di scussions, the lIragi counterparts retracted their previous explanation that

t he sphere had been cast nerely to optimze the nmass-to-surface area ratio in
connection with their work on nelting and purification and declared that the
casting of the sphere had been done to gain sonme prelimnary experience that
woul d be of assistance in their eventual production of the pits of nuclear
weapons.

12. The lragi counterparts also confirned that a small nunber (three or four)
of hem spheres had been cast, although their quality was considered to be very
poor, and that a simlar nunmber of spheres of 2-centinetre diameter had been
cast. Al of these uraniummetal castings had been accunul ated in Tuwaitha,
after the outbreak of the @ulf war and had been dissolved in nitric acid to
prevent their discovery by inspectors.

13. It was also established that the uranium netal casting activities, along
with the associated equi pnent, had been transferred from Tuwai tha building 10 to
Al Atheer building 85 in 1989 and that, of the total of 14 urani um penetrator
bul | ets produced, approximately half were cast and machined in Al Atheer. This
situation is a contradiction of Iraq's previous statenent that no nucl ear
material was ever transferred to the Al Atheer site.
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14. Another itemof significance related to the processing of natural uranium
was the admi ssion by the lIragi counterpart that the main process areas of the
former Fuel Fabrication Laboratory (building 73) at Tuwaitha had been used for
processing Brazilian origin UQ, Iraqi origin U3, (Al Jezira) and lragi origin
Uo, (Al Qaim. In total 10.3 tons urani um equival ent were processed to produce
Uo,, UF,, U nmetal and other uranium oxi des and urani um containing wastes. It is
a matter of record that | AEA has, on a nunber of occasions, challenged the Iraqi
counterparts that that facility had been used to process considerabl e amounts of
nucl ear material that should have been declared to | AEA in accordance with
article 43 of the Saf eguards Agreemnent.

V. THE CENTRI FUGE ENRI CHVENT PROGRAMVE

15. As nentioned in paragraph 3, the crash programe, as described in the
August tal ks, foresaw the use of a purpose-built 50-machi ne centrifuge

enri chnent cascade to further enrich the uraniumthat was to have been recovered
fromthe 80 per cent enriched research reactor fuel of Russian origin.

According to the Iraqi counterparts, this centrifuge cascade was never built,

al t hough the design concept was established and space had been allocated in

hall B of the Engi neering Design Centre (Rashdiya). No evidence was found to
contradict this statenent, although the Iraqi counterpart was confident that the
task coul d have been acconplished and that outside expert assistance woul d have
been readily available to help in the manufacture or procurenment of such
critical itenms as the carbon fibre cylinders for the centrifuge rotors.

16. Consi derabl e discussion took place on the adm ssion by the Iraq
counterparts, during the August 1995 tal ks, that the seat of the centrifuge
enrichment programe was, as |ong contended by | AEA, the facility known as
Rashdiya. It was explained that, during a high-level programe reviewin

May 1987, the PC-3 project was divided into three groups. The First G oup was
to continue work on the devel opment of a gaseous diffusion uranium enrichnent
capability; the Second G oup was to continue work on EMS; and the Third G oup
was to provide engineering and technical support to the two devel opment groups.
At the tine of this reorganization, the head of the First G oup had expressed
his conviction that, although considerable prom se of success was evident in the
production of diffusion barriers, the technol ogical content of the entire
gaseous diffusion process was likely to be beyond Iraq's short-term capabilities
and had suggested that the gas centrifuge enrichnent process was worthy of
attention.

17. In August 1987, apparently as a result of this initiative, the First Goup
conprising sonme 230 | AEC personnel, was administratively transferred fromthe
PC-3 project and placed under the direct supervision of the then Mnister of
Industry and Mlitary Industrialization, Lt. General Hussein Kanel and was given
the additional task of devel oping a gas centrifuge enrichment capability. At
the sane time it was decided to relocate the First G oup geographically and
shortly thereafter staff and equi pnent of the First Goup were transferred to a
defunct facility (the former Water Research Centre close to the Tigris North

Bri dge, Baghdad), which was renaned as the Engi neering Design Centre.
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18. Although the physical transfer of equi pnment and materials, including
natural uraniumin the formof UQ, UF, and Ur; had extended into 1988, the First
G oup had by the end of 1987 nodified an existing building at the Engi neering
Desi gn Centre and, using published designs dating back to the "Manhattan
Project”, had constructed and test-run an oil-bearing centrifuge of the "Beans”

type.

19. In the course of 1988, the First G oup secured assistance from foreign
experts in the design and fabrication of gas centrifuge machi nes and had, with
this assistance, progressed fromoil-bearing to nagnetic-bearing technol ogy.
Wirk on this technol ogy continued through 1989, during which year they had
designed and let contracts for the construction of the four principal buildings
of the Al Furat centrifuge fabrication facility. The First Goup had al so, at a
| ower priority, continued its work in gaseous diffusion technol ogy and had

devel oped the capability to produce diffusion barrier tubes of anodi zed

alum nium This work was discontinued in 1989, as a result of the success
achieved in the devel opnent of gas centrifuge enrichnent technol ogy.

20. By the middle of 1990, the First Goup, with continued forei gn assistance,
had devel oped desi gns and had fabricated and tested a snmall series of prototype
centrifuge nachines incorporating carbon fibre rotors and magnetic bearings, the
final version of which had a denonstrated capacity of the order of 2 kg
separative work units (SWJ) per year. According to the lIraqi counterparts, the
origi nal devel opment programme had foreseen a series of some 50 prototypes

bef ore the desi gn woul d have been finalized but, as it turned out, only 5
prototypes had been built before an acceptabl e version had been achi eved.

21. Assunming that the separative capacity of the final devel opnent nodel coul d
have been realized on a production basis, a cascade of 1,000 such machi nes,
operating continuously, could have produced up to 10 to 15 kg HEU per year

22. Al the design and practical work had been acconplished at the Engineering
Design Centre, 3/ including the production of additional kilograme quantities
of UF; used to nmeasure the separation factors of the devel opnment nodel s of the
gas centrifuge machines. It was explained that the U, had been produced from
quantities of UF, obtained fromthe PC 3 project at Tuwaitha and that designs
had al ready been finalized for a continuous flow UF; production pilot plant with
a planned output of 1 kg Urg per hour.

23. It appeared that, in 1990, prior to the initiation of the crash progranmre,
the First Goup was already inclined to opt for carbon fibre as the material of
choice for the cylinder of the gas centrifuge rotor. The lraqgi counterparts
stated that, although they had made prom sing progress in the production of
flowformed cylinders frommaragi ng steel, it was becom ng evident that carbon
fibre technol ogy was preferable.

24. To this end, they had ordered a fil ament-w ndi ng machi ne and sufficient

carbon fibre and epoxy resin for the production of 1,000 rotor cylinders and

were arranging for lraqgi engineers and technicians to attend training courses
abroad to gain experience in the use of the equipnment. According to the Iraq
counterparts the enbargo put into effect after their invasion of Kuwait
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prevented the inport of this equipnent and material to Iraq and the rel ated
training of lragi personnel

25. Towards the end of 1989 the head of the First Group was already
anticipating delays in the conpletion of the building work at Al Furat, in
particul ar the specialized building BOL (assenbly and testing of gas centrifuge
nmachi nes - 100-machi ne cascade hall), whose construction and outfitting had been
contracted to a foreign conpany. |In order to avoid building delays from hol di ng
up the project, work was comenced on a building at the east end of the

Engi neering Design Centre canpus simlar to, though |arger than, the 100-nmachi ne
cascade hall included in the design of Al Furat building BOL. 4/ In the sane
time-frame, design concepts were established for project 1200, which was to have
i nvol ved the construction of a facility south of Taji which would have incl uded
a Ur; production plant and a hall for a 1, 000-machi ne cascade.

26. At the tine of the initiation of the crash progranmme it is likely that
sufficient conmponents, of foreign origin, were present in lraq to permt the
assenbly of at least 5 centrifuge machi nes and, given sonme |ocal success in the
fabrication of end-caps and baffles, this nunber could have been increased

to 20. Yet, surprisingly, during the five-nonth period ending in January 1991
they claimthat none had been assenbled. According to the Iraqgi counterparts,
they had el ected to conserve the avail abl e conponents until they had accumnul at ed
enough to build the 50-nachine cascade and use the intervening tinme to refine
the design of the cascade to optimze it to the characteristics of the
centrifuge nmachine.

27. Furthernore, the Iraqi counterparts were surprisingly vague about the
design of the machine that woul d have been used for the 50-nachi ne cascade and
stated that the cascade woul d have been conposed of a variety of centrifuge
nmachi ne types, e.g. both axial magnetic bearings and radical nagnetic bearings
and both carbon fibre and maraging steel rotor cylinders, dependent upon the
conponents avail able and the success of the various |ocal manufacturing

t echnol ogi es.

28. A nore credible explanation of the apparent nonchal ance of the First G oup
in the absence of any practical progress towards the conpletion of the

50- machi ne cascade is that they had made arrangenents to procure all the
necessary conponents and expert assistance, through their extensive clandestine
forei gn supply network

29. It was stated that all work ceased on the centrifuge enrichment project at
the outbreak of the Gulf war and that at that tinme the Engineering Design Centre
(Rashdiya) facility had been sanitized to renpve all traces of its use inlraq's
cl andesti ne nuclear programme and all materials, equipnment and docunentation had
been transferred to tenporary storage locations. In April 1991 much of the
materi al, equi pment and docunentati on had been recovered and brought back to the
Engi neering Design Centre, but shortly thereafter it was, as ordered,
surrendered to the Special GQuard of the lraqi arnmy. Followup action is planned
to clarify what happened to this material

30. In the discussions held on the centrifuge project, the lIraqi counterpart
was forthcom ng to an unprecedented degree and consi derable detail was provided

l...
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to conplenent the information received during the twenty-second inspection
m ssion in Novenber 1993 as a followup to the high-level technical tal ks that
were begun in July of that year.

31. O significance in this regard was Iraq' s declaration of the Engi neering
Design Centre (Rashdiya) as the seat of the centrifuge enrichnent project and
the extent to which informati on was provided with respect to the procurenent
systemthat had been set up to serve the centrifuge enrichnent project. A few
cases invol ved previously unknown transactions and will be further investigated.

32. Conversely, Irag's inability to offer a rational explanation of its
continued strategy of conceal nent of the Engi neering Design Centre as the seat
of the centrifuge enrichment project, even after the comencenent of the high-
level talks in July 1993, suggests that Iraq had hitherto elected to continue
that strategy in order to protect, to the extent possible, this technol ogica
resource in order that it mght be reconstituted at a future time. The apparent
continued reluctance to volunteer information on additional sources of expert
assi stance beyond that previously declared to | AEA may al so support that
concl usi on.

33. As this twenty-eighth inspection mssion was undertaken concurrently with
the indexing and categorization of the docunentation received at the end of the
August 1995 tal ks, only limted use could be nade of their content to direct
lines of investigation. However, prelimnary indications are that, although the
breadth of the programme in terns of additional facilities extends beyond Iraq's
previous decl arations, the stage of practical devel opnent of gas centrifuge
enrichnment technol ogy appears to be consistent with the concl usions reached at
the end of 1993 i.e. that Iraq had, with foreign assistance, produced a workabl e
centrifuge design and was maki ng good progress towards the establishnent of a
mass production capability. Further evaluation of the above-nentioned
docunmentation will obviously be necessary before a final conclusion can be

det er m ned.

V.  WEAPON ZATI ON

34. The discussions on this topic focused on the statements made by the Iraqg
counterpart during the August talks with respect to the crash programme and in
particul ar on the progress and achi evenents of the PC-3 Fourth G oup

(Weaponi zation) during the second half of 1990. 1In so doing, care was taken to
try to distinguish between the then longer-termtask of the Fourth G oup, which
was to build a nucl ear weapons arsenal, and the i nmediate crash programme, ained
at a single explosive device. The Iraqgi counterparts held to their statenment at
the August tal ks that no deadlines had been established for the Fourth G oup
with respect to the crash programe, but that they had been instructed to
proceed to the programre goal of producing a nuclear weapon/device w thout

del ay.

35. The Iraqgi counterparts confirned the explanation, given during the August
tal ks, that the Fourth G oup had been created (in May 1988) as the result of a
study carried out by a group of | AEC personnel, who had been seconded to the

office of the Mnister of Industry and Mlitary Industrialization in 1987, and

l...
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tasked to define the resources, capabilities and tinescale that woul d be
required for Iraq s nucl ear weapons progranme.

36. For the first time it was acknow edged by Iraq that the activities carried
out by the Fourth Group, initially at AEC, Tuwaitha, and later at Al Atheer
were for the direct purpose of producing nucl ear weapons and not as previously
asserted nerely to define, through studies and experinentation, the necessary
capabilities that woul d have been required in the event of a political decision
to enbark upon the production of nucl ear weapons.

37. Throughout the series of discussions, the Iraqi counterparts held to their
statenent that there had been no overall project schedule for the crash
programe and that Project 601 (the recovery of HEU fromthe research reactor
fuel) was the only conmponent of the programe for which a deadline (April 1991)
had been set.

38. The initial assessment of the lIraqi counterparts was that it would not have
been possible to have assenbl ed a nucl ear weapon/device until 1994. In the
course of questioning, this assessed tine-scale was nodified, but the Iraq
counterparts were firmin their viewthat, despite the fact that a sufficient
amount of HEU woul d have been avail abl e before the end of 1991, the problens to
be dealt with by the Fourth G oup were such that the assenbly of a nucl ear
weapon/ devi se woul d not have been possible before the end of 1992. 5/

39. The Iraqgi counterparts repeated their statenent, nade at the August talks,
that all weaponization activities had ceased at all facilities (primarily,

Al At heer, Tuwaitha, and Al Qagaa) at the onset of the Gulf war

(17 January 1991) and were never restarted. This statenent is supported by the
Al At heer progress report, which was provided to the | AEA del egation during the
August high-level technical talks. This 198-page report, dated

10 Septenmber 1991, covers the period from1 June 1990 to 7 June 1991 and shows
that the focus of activities after January 1991 was the sal vage and off-site
conceal nent of sensitive equi pment and the sanitation of buildings and ot her
equi prent to renove all evidence of weaponization activities.

40. It was again stated that several designs of the inplosion type were

envi saged, but that serious consideration had not been given to the gun type.
The main cal culation effort was expl ained to have been based on open literature
codes, adapted locally to the specific problens and constants (including
equations of state and constitutive nmodels) for inplosion systens. These codes
had been run on an NEC 750 conputer |ocated at Tuwaitha, and after the @Qulf war
this conputer was noved to the National Conputer Centre where it has been

i nspected by | AEA teans. Sone indi genous codes were al so devel oped and operat ed
on personal conputers.

41. Many experinents in the field of shock waves and hi gh-expl osi ves sci ence
were said to have been carried out, mainly at the Site 100 bunker at Al Atheer
It was, however, stated several times that shock tests or hydro tests involving
urani um had never been carried out at Al Atheer. A 32-point electronic firing
syst em devel oped by the Fourth Group using detonators devel oped by Al Qagaa was
tested and was said to have given satisfactory results. Flash X-ray systens
(180, 600 and 1200 kV) and two gas guns (light gas and hi gh-expl osive-driven
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gas) were under devel opnent as future high-pressure ionization sensors and fibre
optics was used with fast response el ectroni c equi prent and hi gh speed
el ectroni c streak camneras.

42. During discussions, held in conjunction with the inspection visit to

Al Atheer, a nore credible description of the activities intended to be carried
out in the principal buildings was given. The Iraqi counterparts declared that
their previously maintai ned statement that Al At heer buildings 101, 33, 21, 19
18 and 14 (see annex Il) all belonged to the Hatteen State establishnent was not
true and stated that the Al Atheer facility, including the so-called Hatteen
area, had been designed as an integral facility for the research, devel opnent
and production of nucl ear weapons, as assessed by the team of the fourth and
seventh | AEA inspection missions. Carification was al so given about the actua
activities carried out in some of the buildings which had been avail able for use
in 1990. Practical assessnment of this information is now precluded as a result
of the destruction, during 1992, of the technically significant buildings and
itens of equipnment as part of the | AEA nandate under resol ution 687 (1991).

43. In the area of neutron initiators, several different approaches were said
to have been studied for internal (cylindrical, as previously declared, and
spherical) and external neutron sources. It was stated that experinenta

activity, in connection with the initiator devel opment, had included the
production and recovery of tritiumthrough the irradiation of lithium the
production and recovery of pol oniumthrough the irradiation of bismth and the
pl ati ng of pol oni um

44, A visit to Tuwaitha and Al Shakili allowed the inspectors to discuss
additional details and inspect sone equipnent related to neutron sources,
particularly the dense plasma focus system (DPF) studied by the Fourth G oup.

45. The lIraqi counterpart explained that design and devel opnment of the delivery
system had not progressed beyond the stage of prelimnary consideration but that
t he nost probabl e system woul d have been m ssil e-based. The Fourth G oup

| eader shi p was however of the opinion that considerable further devel oprment
woul d have been needed in the weapon design to nmake its weight and vol unme
conpatible with the assumed m ssile requirenents. The study of an underground
nucl ear explosion was al so stated to be at a prelimnary stage, although it had
been established - not surprisingly - that the test site would nost |ikely have
been | ocated in the south-west of lraq. 6/

46. A wunit in the Al Qagaa State Establishment was specially created to support
the Fourth G oup of the research, devel opnment, design and manufacturing of the
hi gh- expl osi ve | enses and detonators needed for the inplosion device. This
group was working to devel op several manufacturing processes such as rigid die-
pressing of m xed expl osives and pl astic-bonded expl osi ves, atnospheric and
vacuum casting of nelt-cast explosives and casting of expl osive/pol ynmer
conposites. At the end of 1990, capabilities for the conmputer nunerica
controll ed (CNC) nmachining of high expl osives had been established. The quality
control of the production was mainly based on density and detonation velocity
neasur enent s.
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47. The lragi counterparts clarified that the Al Qagaa team had not only been
responsi bl e for the manufacture of explosives but had al so been responsible for
t he desi gn, devel opnent and production of the plane wave | enses, which were
previously declared to have been a function of the Fourth Group and, at that
tinme, clained to have been at a very prelimnary stage of developrment. |t was
stated that many plane wave | enses had been produced during 1990, with various
dianeters (up to 120 mm and |l engths and had been tested or used as plane wave
generators for material shock-wave experinments.

48. The work on spherical |enses was explained to have started as early as
1988, and had used various kinds of explosives, including Baratol, PETN, COu B,
TNT, RDX and HWX. Up to May 1990, this work was declared to have been only

| oosely coordinated with PC-3 activities, but then close cooperation between the
Fourth Group, at Al Atheer, and the unit at Al Qagaa was established in order to
consolidate their joint efforts. The experinental unit of the Fourth G oup nade
several, single unit tests of spherical wave | enses fabricated at Al Qagaa and
concl uded, at the end of 1990, that they were satisfactory, an assessnent
apparently not shared by the theorists. Al of the explosive | enses tested were
stated top have been fornmed by mechani cal pressing; no machining of the |enses
had been done.

49. The Al Qagaa team nastered the design of dedicated exploding bridge wire
(EBW detonators, after designing several types of detonators.

50. Many areas involved in weaponization activities at Al Qagaa were inspected.
The area that was under construction at the end of 1990 and had been decl ared as
a new quality control area for the whole of Al Qagaa during previous inspections
was acknow edged to be the area dedicated to the production of explosive |enses
and had been assessed as such during the | AEA seventh inspection mssion. It
was acknowl edged that the design of the facility and its equi pnent and
instrumentation had relied heavily on foreign involvenent. Waponizati on-

speci fic equi pnent, which had al ready been installed in several areas of the

Al Qagaa conpl ex and used for the weaponization-related activities, was
reportedly renmoved at the begi nning of 1991

51. The inspection team had avail abl e a nunber of documents from the Hal der
house cache that related to Al Qagaa activities. A nunber of significant
techni cal docunents relating to the fornmer nucl ear weapons progranmes were
provided to the | AEA team by the Iraqi counterparts in the course of the

i nspection mssion although, in sonme cases, the hand-over was inexplicably
del ayed towards the end of the inspection mssion. These docunents, one of
whi ch described nucl ear weapon design options, are being translated to
facilitate urgent detail ed eval uation

VI.  CONCLUSI ONS

52. As the experience with Irag has denonstrated, it is clear that a
non-conpl i ant signatory of the Treaty on the Non-Proliferation of Nuclear
Weapons coul d devel op weaponi zation capabilities so as to be able, in a
relatively short tine-scale, to utilize special nuclear material diverted from

| AEA saf eguards in nucl ear explosive devices. Indeed it is this assunption that

l...
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is the basis of the |ong-established tineliness goals of the Safeguards System
It seens that the threat of the Gulf war pronpted Iraq, in August/

Sept ember 1990, to enbark upon this strategy before its weaponi zation
capabilities were adequately devel oped such that the "tine-scale" to produce a
si ngl e nucl ear weapon/devi ce woul d have been, according to the Iraq
counterparts, at |east one year and possibly extending into 1992. 7/

53. Although it is clear that some conponents of Iraq' s nucl ear weapons

programe were accel erated as a result of the crash progranme, there are no
i ndi cations that the indigenous projects for the production of a sufficient
amount of HEU required to achieve Iraq's presuned goal of assenbling a smnal
arsenal of nucl ear weapons had progressed further than previously assessed.

54. There are no indications to suggest that Iraq has retained any practica

i ndi genous capability to produce weapons-usabl e nuclear naterial. However, had
the crash programe been inplenented, it could have provi ded enough material for
a nucl ear device in a shorter time than woul d have been necessary through Iraq's
covert programme to enrich natural uranium It is recognized that Iraq's
intellectual capabilities and resources in this regard remain

55. There is a need for Irag to issue a further revision to the June 1992 issue
of the so-called full, final and conplete declaration. The revised declaration
nmust provi de a conprehensive description of all facets of the past progranme in
particul ar the work of the 1987 nucl ear weapons study group at the Mnistry of
Industry and Mlitary Industrialization and the "crash programe", including the
programe mlestones and deadlines and the mlitary strategy. It mnust also

i nclude details of the various procurenent networks, the achievenents of the
Fourth Group, work on other enrichnment technol ogies, the handling, processing
and use of non-decl ared nuclear material, work on radi ol ogi cal weapons and
activities since the end of 1990. Information should also be provided on the
present location(s) of materials, equiprment and docunents renoved after

April 1991 fromthe Engineering Design Centre (Rashdiya) by the Special CGuards
of the Iraqi arny.

56. Iraqg's crash programme to extract weapons-usable nmaterial fromthe

saf eguarded research reactor fuel constitutes an additional violation of its
Saf equards Agreenment with | AEA, and its failure, until now, to declare this
programe and other related activities and to surrender to | AEA all nucl ear-
related nmaterials and docunents constitutes a violation of Iraq' s obligations
under Security Council resol utions.

Not es

1/ On 20 August, the Chairman of the United Nations Special Comn ssion,
who was al so present in Iraq in response to a sinmlar invitation fromthe
Government of Iraq, was advised of Iraq' s discovery of a cache of docunents,
materials and fabricated itens, relating to weapons of nass destruction, which
had been conceal ed on property belonging to the famly of General Hussein Kanel
This cache, referred to as the Hal der house farm cache, which was placed in
UNSCOM | AEA custody in Baghdad has been catal ogued and characterized and the
portion relating to Iraq' s cl andestine nucl ear weapons progranme, including
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almbst a mllion pages of docunentation, has been transferred to | AEA
headquarters, where analysis is in progress.

2/ This statement was eventually offered by Dr. Jaffar in response to
guestions as to the wi sdom of proceeding with this stage of the crash programe
and thus alerting the international comunity before sufficient work had been
done to guarantee success fromthe other stages of the crash progranme.

3/ It is relevant to note that all of the critical, high precision
conponents of the centrifuge machines, including the rotors, end caps, scoops
and bearing magnets, although assenbl ed at the Engi neering Design Centre, had
been procured abroad.

4/ Construction of this building was commenced but never progressed
beyond the foundations, support pillars and the partial construction of sone of
the walls.

5/ The tine to conpletion of a weapon/device was further reduced during
the continued di scussions in | AEA-29.

6/ It was already foreseen that a nore detail ed assessnent of the status
of these two aspects would need to be undertaken in the next inspection mssion
| AEA- 29.

7/ This time-scale, which already constituted a revision to the three-to-
four-year time-scale suggested during the August tal ks, was further reduced
during | AEA-29.
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Annex |

List of facilities, installations and sites inspected in | AEA-28

The Engi neering Design Centre (Rashdiya)
Al At heer

Al Qaqaa

Tuwai t ha, including Al Shakili

Project 1200 (South Taji)



