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Annex

Letter dated 6 October 1997 fromthe Director General of the
International Atom c Energy Agency to the Secretary-CGenera

I n paragraph 16 of resolution 1051 (1996) of 27 March 1996, the Security
Council called for the consolidation of the periodic requirenents for progress
reports under resolutions 699 (1991), 715 (1991) and resolution 1051 (1996), and
requested the Director General to submt such consolidated reports every six
months to the Council, comencing on 11 April 1996.

The fourth such report, which is enclosed herewith, consists of part one,
whi ch provides a description of the work carried out and di scussions held during
the period 1 April 1997-1 Cctober 1997, and part two, which provides an overvi ew
of the activities of the International Atom c Energy Agency to date in
i mpl ementing its obligations under paragraph 13 of Security Council resolution
687 (1991).

| request that you kindly transmt the enclosed report to the President of
the Security Council. | remain available for any consultations that you or the
Council may wi sh to have.

(Signed) Hans BLI X
Director Cenera
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Appendi x

Fourth consolidated report of the Director CGeneral of the
International Atom ¢ Energy Agency under paragraph 16 of
Security Council resolution 1051 (1996)

| NTRCDUCT! ON

1. In paragraph 16 of resolution 1051 (1996), adopted on 27 March 1996, the
Security Council called for the consolidation of the periodic progress reports
requi red under resolutions 699 (1991), 715 (1991) and 1051 (1996), and requested
the Director CGeneral of the International Atom c Energy Agency (| AEA) to submt
such a consolidated report every six nonths to the Council, commencing on

11 April 1996.

2. The Director General submts herewith the fourth® such consolidated report
under paragraph 16 of resolution 1051 (1996).

3. Part one of the report provides a description of the work done by the | AEA
during the period 1 April 1997 to 1 Cctober 1997, in inplementation of its plan
for the ongoing nonitoring and verification of lragq' s conpliance with

par agraph 12 of resolution 687 (1991), and includes an extensive sumary of the
techni cal discussions held between the | AEA and Iraq and the verification
activities undertaken by the I AEA, during the reporting period, with respect to
the |AEA's review of Irag's "Full, Final and Conplete" declaration. A sumrary
of part one is set out in paragraphs 39 to 44 of the report.

4. Part two of the report provides an overview of the activities undertaken by
the | AEA since it began the inplenentation of its obligations, under

paragraph 13 of resolution 687 (1991), to carry out on-site inspection of Ilraq's
nucl ear capabilities and to destroy, renove or render harm ess any nucl ear
weapons, nucl ear-weapon-usable material, their subsystens and conmponents and any
rel ated research, devel opment, support or nmanufacturing facilities. It was

t hought that such an overview would be useful to the Security Council
Attachments 1-4 to the report provide detailed supplenentary information. A
sunmary of part two is set out in paragraphs 73 to 83 of the report.

! The previous consolidated reports of the Director General of the | AEA
were circul ated as docurment S/ 1996/261 on 11 April 1996, as docunent S/1996/833
on 7 October 1996 and as document S/ 1997/297 on 11 April 1997.
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Part One

PROGRESS REPCRT FOR THE PERIOD 1 APRIL 1997 to 1 OCTOBER 1997

I nspection activities

5. In the period under review (1 April 1997-1 Cctober 1997), the | AEA Nucl ear
Moni toring Goup (NM5 carried out 250 nonitoring inspections at sonme 90

| ocations, of which 11 inspections were carried out at |ocations not previously
i nspected. The total nunber of ongoing nonitoring and verification (OW)

i nspections carried out to date now exceeds 1,000. The najority of these were
carried out with no prior announcenent, and a nunber of them were conducted in
co-operation with the Special Commi ssion (UNSCOM nmonitoring groups. No

i ndication of prohibited materials or activities was detected during these

i nspections. As regards prohibited equi pment, the Iragi counterpart has handed
over to the | AEA a nunber of pieces of weaponisation-related equi pment which it
had | ocated in response to repeated requests by the | AEA. This equipnent is
bei ng renoved from I rag.

6. The ninth radiometric survey of Iraq's main watercourses was carried out
froml1l to 21 April 1997. The results of this and previous surveys have shown
no indication of Iraq having carried out any proscribed nuclear activities, but
t hey have confirmed the sensitivity of the technol ogy by detecting Iraq's
permtted use of radioisotopes in nedical applications.

7. O her NMs activities included interviews of key personnel formerly enpl oyed
in lrag' s clandestine nuclear programe; the equipping of the NMG environnenta
sanpl e screening | aboratory, located in the Baghdad Monitoring and Verification
Centre; and, with the support of the Governnents of France, Chile and Germany,
the reintroduction of aerial radionetric surveys. The aerial radionetric survey
was carried out in May over a period of 17 days and included nore than 20

| ocations covering an area of nore than 140 square kilonmetres. Wth the

assi stance of nenber States, the | AEA continues to inprove the capabilities of
its OW activities by the introduction of inproved technology, with particular
regard to inproved equi pnent for aerosol sanpling and fixed-point and | and-
vehi cl e-based radi onetric surveys.

8. The | AEA and UNSCOM have continued their inplenentation of a joint
programe of inspection of Iragi sites which, in the judgenment of | AEA/ UNSCOMV
are deened to have capabilities suitable for conducting work on sone aspect of
weapons of mass destruction, notw thstanding the |ack of evidence or indication
of such work. The carrying out of joint | AEA/UNSCOM mul ti-disciplinary

i nspections at "capable" sites on a regular basis continues to contribute to the
ef fecti veness of the OW to detect any attenpt by lIrag to conduct activities
proscribed by Security Council resolutions. Since the adoption of this | AEA
initiative, in 1996, nore than 40 inspections at "capable" sites - nostly
co-ordinated by the | AEA - have been conducted by joint | AEA/UNSCOM teanms. No
i ndi cation of prohibited equipnment, materials or activities has been detected.
O her joint UNSCOM | AEA activities have included investigations of procurenent-
related matters and docunent exami nation
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9. The NMG al so conmpl eted the second of its two-phased verification of

activities in connection with Iraq's declared destructi on and conceal ment of
material and equi pnent related to its clandesti ne nucl ear programre. The first
phase of these verification activities involved searches at three sites to the
south of Lake Tharthar, using sub-surface sensing technol ogi es provided and

i mpl ement ed by a supporting nenber State, which facilitated the |ocation,
excavation and identification of buried itens (particularly netallic itens).
The material and equi pnent recovered at the Tharthar sites originated from
Iragq's past gaseous diffusion and gas centrifuge urani umenrichment programres.
The nunber and nature of itens found appear to be consistent with the statenents
made by Iraq inits "Full, Final and Conpl ete Declaration" of its nuclear
programme (FFCD). As previously declared by Iraq, the bulk of the recovered
equi prent had been destroyed. However, there was al so a | arge nunber of
speci al i sed, high-value, corrosion resistant valves which were in "as new'
condition. According to the Iraqi counterpart, these valves had been purchased
for potential use in centrifuge cascade circuits.

10. The second phase of the search and excavation activity was conpleted in My
with the survey of nine other sites. The activity at three sites consisted of
post - excavation surveys to verify that no nmaterials renained buried at the
sites. The principal site in this category was the Tuwaitha Fire Station buri al
site. The material and equipnent at this site were renoved in April 1997 and
identified by the Iraqgi counterpart as ancillary equi pment belonging to el ectro-
nmagnetic i sotope separation (EMS) devel opnent projects. The material and

equi prent found at the Tuwaitha Fire Station burial site is considerably |ess
than Irag has stated to have been buried at that |location. Consequently, Iraq
was asked to continue the search and to locate certain itens which, though
general purpose in nature, conprise, inter alia, conponents of systens for the
conversion of urani umwhich are proscribed under annex 3 of the | AEA's OW pl an.
The lIragi counterpart extended the search area around Tuwai tha and has | ocated
and nmade avail abl e many such itenms, nmpbst of which had evidently been destroyed,
as had been declared by Irag. The activity at the six other sites consisted of
both survey and excavation. At one of these sites (Al Am | Liquid N trogen

Pl ant), the excavation revealed a small nunber of previously undeclared EM S
conponent s.

Irag's "Full, Final and Conpl ete Decl aration”

11. On 7 Septenber 1996, Iraq subnmitted what it considered to be the definitive
version of the "Full, Final and Conpl ete Declaration" (FFCD-F) of its

cl andesti ne nucl ear programe, as required by paragraph 3 (i) of Security
Counci| resolution 707 (1991). This version was produced foll ow ng di scussions
bet ween the | AEA and the Iraqi counterpart in May and June/July 1996 and

i ncl uded annexes detailing equi pnent and procurenent-related natters. FFCD-F
was reviewed by the AEA, in consultation with nenber State experts, and by
letter of 13 January 1997, the Iragi counterpart was notified of the need for a
nunmber of additions and revisions to the declaration

12. The lraqgi counterpart's response, by a letter of 27 January 1997, was
di scussed in a series of neetings held in Iraq in February 1997. |In these
neetings it was agreed that the Iraqi counterpart would provide a consolidated
list of additions and revisions which, after review by the | AEA, woul d be



S/1997/ 779
Engl i sh
Page 6

i ncorporated into the text of FFCD-F. By a letter of 26 February 1997, lraq
provided a "consolidated list", which was reviewed, again in consultation with
menber State experts, and was discussed with the Iraqi counterpart during an

| AEA technical teamvisit to lraq from16 to 22 May 1997. |In addition to the
di scussion of specific technical matters, the lIraqi counterpart was advi sed
that, while FFCD-F had set out to describe in detail what had been constructed,
procured and operated within Iraq' s nucl ear progranmme, the docunment woul d
benefit greatly fromthe inclusion of a section describing the practical and
theoretical achievenments of Iraq' s clandestine nuclear progranmre, wth
particul ar respect to the capabilities devel oped by the end of the programe.

13. As a result of these discussions, the Iraqgi counterpart provided, on

9 July 1997, a nunber of revisions and additions, which were further discussed
during an | AEA technical teamvisit to Ilraq from19 to 24 July 1997. The
revisions and additions resulting fromthe July discussions were received by the
| AEA during the period 3 to 14 August. They do not include the summary of

achi evenents referred to above.

Technical teamvisit, 16 to 22 May 1997

14. As reported above, a technical team of | AEA personnel and nenber State
experts visited Ilrag from 16 to 22 May 1997 to review Irag's additions and
revisions to FFCD-F. The discussions with the Iragi counterpart addressed a
nunber of technical questions and the role of the General Intelligence Service
(Mukhabarat) in clandestine procurement. However, it focused prinmarily on
presentations that the Iragi counterpart had been asked to nmake on three

subj ects which continued to be of concern to the | AEA, nanely:

- The evolution of Irag's strategy for the protection, conceal ment, sal vagi ng
and unilateral destruction of materials, equipnment, docunents and buil di ngs
related to its clandestine nuclear progranme. The counterpart was asked to
cover the details of the actual renmoval, transfer, conceal ment, destruction
and redistribution of materials and equipnent as outlined in the annex to
FFCD- F.

- The progress in the design and devel opnent of the Iragi nucl ear weapon
after the version reported in Petrochem cal Project 3 (PC-3) Report 821
Revi sion 5, dated 14 July 1990, and the post-war plan to m srepresent the
m ssion of the Al Atheer nucl ear weapons devel opnent and production
facility.

- The evol ution of the abandonnment of the former nucl ear weapons programe.

The | AEA had previously asserted that official docunentation nust exist
recordi ng the dissolution and reassignment of the facilities and resources of
Irag's cl andestine nuclear programme. |n response, the lIraqi counterpart had
provi ded a nunmber of documents to this effect. The counterpart was asked to
provide, through its presentation, fuller explanation and additiona
docunmentation to support its declared abandonment of the programme. In this
latter regard, it had al so been expected to obtain an understanding of the
obj ectives, scope and duration of the assunmed attenpts by the late Lt. Cenera
"Hussei n Kanel and his group" to sustain the nuclear programe beyond
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April 1991. However, the Iraqi counterpart clained to be unable to provide any
i nformati on regardi ng the objectives of Hussein Kanel.

15. In discussions on clandestine procurenment, the Iraqi counterpart initially
stated that Mikhabarat had played no role in these activities. However, when
presented with docunmented exanpl es of the Miukhabarat's invol vement, the Iraq
counterpart agreed to investigate the matter and provide a further response. In
returning to the subject in later discussion, the counterpart explained that the
Mukhabar at had been involved in clandestine procurenent activities, but that its
role had been so mnor that it had been forgotten. The counterpart further

expl ained that out of a total of sone thirty procurenent contracts routed

t hrough the Miukhabarat's front conpany, "Technical Consultations Conpany", only
seven had been fulfilled. Summary information on these consignnents was
provided to the | AEA

16. In associated di scussions about the handling of solicited and unsolicited
offers of foreign assistance to Iraq' s clandestine nucl ear programe, including
the role played by the Mikhabarat, the Iraqi counterpart stated that
Petrochem cal -3 project (PC3) had adopted a policy of avoiding foreign

assi stance, believing that the risk of exposure (e.g., through "sting"
operations) far outweighed the likely technical benefits. The counterpart
stated that it was unable to recall any offers of significant assistance and was
told that this matter would be raised again in the future.

17. The presentations resulted in considerable discussion, although little new
information was forthcomi ng. Nonetheless, the Iragi counterpart undertook to
use the input fromthe discussions to expand and correct the addenda to FFDC F
descri bing the novenent, conceal ment and unilateral destruction of nmaterials,
equi prent, buil di ngs and docunentation. The | AEA was al so provided with copies
of additional orders and decrees establishing and defining the m ssion of the
facilities that resulted fromthe dissolution of PC 3.

18. Following fromthe discussions on the presentations and other technica
matters, the lragi counterpart also agreed to provide further nodifications to
the text of FFCD-F and al so undertook to nmake a serious attenpt to | ocate and
nake avail able: the equipnment fornmerly assigned to departnments 40B and 40G of
PC-3 Group 4 (weaponisation); PC-3 reports relating to indigenously produced
urani um nel ting furnaces and the study on the feasibility of falsely
representing the Al Atheer weapons plant as a materials characterisation centre;
facility-specific inventories of materials and equi pment handed over to and
recovered frommilitary authorities in connection wi th conceal nent and
uni |l ateral destruction activities; and data indicating the stage of devel oprnent
of weapons conponents at the tine the programe was abandoned.

19. In addition, the counterpart was asked to provide information regarding the
i naugur ati on, mandate, nenbership, authority and duration of operation of the
Governnental Conmttee that had been referred to, during the first presentation
as having been established, inter alia, to "reduce the effect of NPT violation
to the m ninuni.



S/1997/ 779
Engl i sh
Page 8

Technical teamvisit 19 to 24 July 1997

20. Inits conmunication of 9 July 1997, the Iraqi counterpart provided witten
responses in partial fulfilment of the aforenentioned agreed actions, and
indicated its readiness to discuss the remaining itens. Consequently, a
techni cal team of | AEA personnel and nmenber State experts visited Irag from

19 to 24 July 1997. The technical team had two objectives. The first was to
seek clarification of the additions and revisions to the FFCD-F that had been
provided by the counterpart. The second was to seek to ascertain that:

- Irag had abandoned, rather than nerely interrupted, its clandestine nuclear
pr ogr amre.

- Irag had provided conprehensive information with respect to its gas
centrifuge uraniumenrichnment programme, its nuclear weapon design and its
achi evenents in associ ated technol ogi es.

- Irag had explained the full extent of foreign assistance to its clandestine
nucl ear programe, including the role of intelligence services in procuring
assistance, information, materials, and equipnent.

- Irag had provided a conprehensive expl anation of the extent and objectives
of its conceal nent practices.

- Irag is no | onger concealing equipnent, materials and docunentation from
t he | AEA

21. The Iraqgi counterpart had achieved a significant neasure of success in
conpleting its undertaking, made in May 1997, to |locate the equipnment formerly
assigned to Departnents 40B and 40G of PC-3 Group 4 (weaponisation). The

equi prent | ocated was nmade available for | AEA inspection at the Al Shakili store
where it had been accumul ated, having been retrieved as a result of an extensive
search at nany facilities. The |AEA agreed to give priority to its assessnent
of the equi pment recovered and to indicate remaining itens which needed to be

f ound.

22. On the other hand, the Iraqi counterpart reported | ack of success in

| ocating the requested PC-3 reports. However, the counterpart provided a verba
expl anation of a report relating to the planned indigenous production of a
urani um nel ting furnace based on el ectron-beamtechnol ogy. The counterpart al so
expanded upon its earlier explanation of the panphlet that had been produced to
support the msrepresentation of the Al Atheer facility which had resulted from
the study recorded in the mssing PC-3 report - "Feasibility of the Materia
Centre". The Iragi counterpart stated that the panphlet provided an accurate
sunmary of the m ssing report.

23. The Iragi counterpart was able to produce a 62 page conputer print-out
detailing the itens of material and equipnment, essentially fromPC 3 Goup 2 and
G oup 3, that had been handed over to the Special Guard in early 1991 and those
itens (approximately 70% of the total) which had been recovered subsequently
fromthe destruction, evacuation and storage sites and nade avail able for

i nspection by | AEA teans following the visit of the high-level mssion in
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June 1991. These data substantiate the summary information contained in a
letter dated 13 Septenber 1991 from Dr. Jafar Dhia Jafar, in his capacity as
Deputy Mnister of Industry and Mlitary Industrialisation, to his supervising
M nister Lt. General Hussein Kanel, a copy of which was provided to the | AEA by
the Iragi counterpart in Novenmber 1995. These data do not, however, cover the
fate of materials and equi pment formerly belonging to PC-3 Goup 4 located in
Al Atheer and that of the uraniumcentrifuge enrichnment group (EDC).

24, Wth respect to the achi evenents of the gas centrifuge urani um enrichnent
programe, the Iragi counterpart maintained that its prinmary objective had been
to exploit the tested, prototype single cylinder nodel, and that all resources
had been directed toward this objective. The counterpart reiterated that the
smal | amount of work that had been done with a view to exploiting the design
drawi ngs of super-critical two-cylinder and nulti-cylinder centrifuge designs
had been a "spare tine" study, which had achieved little of consequence. It was
expl ained that this study had been biased towards the nore conpl ex,

mul ti-cylinder, design sinply because there were nore design details avail able
for that machine. The lraqgi counterpart reaffirnmed that, although it would have
eventual |y sought to exploit higher efficiency centrifuge designs, the primary
goal had been the | arge-scale exploitation of the single cylinder machi ne, which
it considered to be a proven design. The counterpart further stated that the
nodi fi cati ons which had been made to buildings at Al Furat and EDC Rashdi ya were
very nmuch forward-|ooki ng and shoul d not be taken to inply that hopes of early
exploitation of multi-cylinder centrifuge designs had been seriously

ent ert ai ned.

25. The Iragi counterpart stated that it had been unable to | ocate any

addi tional docunentation that might have indicated the extent of devel opnent of
t he nucl ear weapon and associ ated technol ogies at the tinme of progranme
abandonnent. The counterpart vol unteered an expl anati on of the sequence of
drawi ngs of moulds for the casting of explosive | ens conponents, but was unabl e
to provide a verifiable explanation of the mssing drawings. Attenpts nade by
the counterpart, during the visit of the technical team to |ocate the draw ng
regi ster, which should have recorded the title of each drawi ng, were al so

decl ared to be unsuccessf ul

26. A summary, prepared by the | AEA, of information previously provided by the
Iragi counterpart relating to the re-assignnment of facilities fornerly bel ongi ng
to Iraq' s clandestine nucl ear programe was di scussed and the counterpart

undert ook to provide copies of further orders and decrees that were necessary to
substantiate the stated re-assignnments.

27. A revised chronol ogy prepared by the Iraqi counterpart of the actions taken
by Irag in connection with the collection, conceal nent, unilateral destruction
and eventual relocation of material and equipnment was discussed in detail and
the Iragi counterpart undertook to further clarify the information. The draft
of a simlar chronology regardi ng docunentation was also tabled. |t was agreed
that this docunent would be further reviewed by the counterpart before it was
provided to the | AEA

28. During the neeting concluding the technical talks in July 1997, the | AEA
identified some 15 technical matters, of varying significance, requiring action

/...
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by the Iraqi counterpart. By a letter of 1 August 1997, the |1 AEA notified the
Iragi counterpart of five areas of concern with respect to which it considered
that further information should be nade avail able, nanely: the devel opnent,
over tine, of Iraq's strategy for conceal nent and unilateral destruction of
materi al s, equi pnent and docunentation, including the role of the Governnenta
Committee; the extent of external (foreign) assistance to the clandestine

nucl ear programme; the final achievenents in the design of the nucl ear weapon
and associ at ed technol ogi es; the chronol ogy of the abandonment of the

cl andesti ne nucl ear programe; and post ceasefire covert procurenent activities.
By this sanme letter, Iraqg was rem nded of the observation, made during the

May 1997 technical tal ks, that the FFCD woul d benefit greatly froma section
describing the practical and theoretical achievenents of Iraq' s clandestine
nucl ear progranmme, with particular respect to the capabilities devel oped by the
end of the programe.

29. In the period 4 August to 16 Septenber 1997, Iraq issued a series of 24

letters responding to these matters. |In nbst instances the witten responses
contained little new information but provided a hel pful collation of previously
reviewed information. In one critical area, Iraq was able to provi de copies of

correspondence which, if genuine, provide strong corroboration of lraq's
description of the status as of the end of 1990 of its work to devel op expl osive

lenses. Iraq also provided witten authority to the | AEA to take possession of
and di spose of materials and equi pment for the production of gas centrifuge
carbon fibre conposite cylinders, currently detained in Jordan. Iraq has also

undertaken to provide information regarding its post-war procurenent nodalities.

30. Although providing substantial revisions and additions to previously
supplied information regardi ng the conceal nent and unilateral destruction of
materi al s, equi pnent and documentation, Iraq has not explai ned the devel opnment,
over tine, of the underlying strategy for such actions, but has stated sinply
that its activities in this regard were ad hoc reactions to rapidly changi ng
situations. Simlarly, lIrag has not provided a clear and conprehensive
statenent of the role of the Governmental Committee declared to have been
established in June 1991 and charged, inter alia, to "reduce the effect of NPT
violation to the mninmunf. Furthernore, Iragq has stated that it has decl ared
all aspects of external assistance to its clandestine nuclear programme, and has
declined to provide the proposed additional FFCD section describing the
practical and theoretical achievenments of Iraq' s clandestine nucl ear programe.

31. Iraqg continues to claimthat it is unable to shed Iight on the notives of
"Hussei n Kanel and his group"” in concealing the materials, equipnent and
docurment ati on handed over to | AEA/ UNSCOM at the Hai der House farmin

August 1995.

Decl arati ons under the OW pl an

32. Paragraph 22 and annex 2 of the OW plan (document S/22872 Rev.1 and
Rev. 1/ Corr.1) require lraq to provide seni-annual declarations in January and
July on the current use of facilities, installations and sites, including those
formerly involved in its clandestine nucl ear progranmme and on changes during the
previous six nmonths regarding the inventory and |ocation of materials, equipnent
and radioi sotopes identified in annexes 3 and 4 of the plan
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33. Wth the co-operation of the lIraqi counterpart, further progress has been
made regardi ng the content and accuracy of these declarations. |In particular,
the Iragi National Mnitoring Directorate (NVD) responded to the | AEA request to
i ncl ude supplenentary information on current activities at certain sites
involved in the production of materials, equipnment and conponents, as well as
sites involved in design and in research and devel opnent work. The

suppl enentary information, which also includes detail ed descriptions of the
current usage of the declared equi pnent and materials, is intended to assist the
| AEA in inproving the efficiency of its nmonitoring and verification activities
in lrag.

34. The | AEA has eval uated the declarations received in July 1997 and w ||
follow up, with the Iragi counterpart, requirenents for further inprovenents to
the accuracy and conpl eteness of the declarations in the course of its routine
OW activities.

35. Iraqg has not yet advised the | AEA of its enactment of penal |laws to enforce
the prohibition on all natural and | egal persons under Iraq's jurisdiction or
control from undertaki ng anywhere any activity that is prohibited for Iraq by
rel evant Security Council resolutions or by the AEA's OW plan, as required
pursuant to paragraph 34 of the | AEA's OW pl an.

Rel ease, relocation and change of use of equipnment, nmaterial and facilities

36. In the period under review, the NVD submtted twenty-nine requests to the

| AEA for approval of the release/relocation of equipnment and materials or of the
change of use of nonitored buildings. Such requests are processed in
consultation with the Special Conmm ssion. Twenty-seven of the twenty-nine
requests have been approved. Itens for which rel ease, relocation or change of
use is approved remain subject to ongoing nonitoring and verification at a
frequency comensurate with their significance

Export/inport mechani sm

37. The export/inport monitoring nechanismfor lraq, jointly adm nistered by
UNSCOM and the | AEA, has, since Cctober 1996, received notifications of some 50
transactions involving the intended export to Iraqg of itens identified in the
Annexes to the respective OW Plans. None of these notifications involved itens
identified in annex 3 of the | AEA OW pl an.

Hi gh-1evel talks

38. As previously reported, during discussions on the occasion of the visit of
Irag's Mnister of Foreign Affairs, Mhamed Said Al -Sahaf, to | AEA Headquarters
on 7 March 1997, the Director Ceneral raised the subject of Iraq' s requirenent
to reaffirmunconditionally its obligations under the NPT. In a letter,
addressed to the Director CGeneral and dated 1 May 1997, Iraq's Foreign Mnister
wr ot e:
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"... | ampleased on this occasion to reaffirmonce again the obligations
of the Republic of Iraqg without limtation or condition under the NPT and
full compliance with the agreenent signed with the | AEA on the safeguards
regine."

Summary

39. The | AEA continues with inplenentation of its OW plan and has enbarked
upon a programre to update the technology used in its nonitoring activities.
This has already resulted in the inplenentati on of sub-surface sensing

t echni ques and the further devel opnent of routine aerial and | and-based

radi ometric surveys. Wrk in other areas of technology is being actively
pursued with the hel p of menber States.

40. In the course of discussions, the Iraqi counterpart has provi ded a response
to | AEA questions but, fromthe | AEA perspective, the questions were often
construed as narrow y as possible and responses addressed only inaccuracies or
om ssions that the | AEA had specifically identified in the text. This

m ni nmal i st approach has resulted in the expenditure of considerable additiona
tinme and effort, for all concerned, to produce inprovenents to FFCD-F. More
detail ed consideration of the matters reported in paragraphs 11 to 31 above are
included in part two of this report and sunmari sed in paragraphs 73 to 83.

41. In response to | AEA requests, the lraqgi counterpart has invested

consi derable effort in the provision of equipnment and personnel resources to
support | AEA search and excavation activities to locate and verify the status of
materi al s and equi pnent declared by Iraq to have been destroyed, either as a
result of the @ulf War bonmbardnent or by Iraq's unilateral actions. Also, with
the co-operation of the Iraqi counterpart, further progress has been made, in
the content and accuracy of Iraq' s six-nonthly declarations under the OW. In
particular, the July 1997 declarations include supplenentary information,
requested by the | AEA, on current activities at certain sites involved in the
production of materials, equipnment and conponents, as well as sites involved in
design and in research and devel opment work. The | AEA is eval uating the nost
recent declarations and will identify requirements for further inprovenents.

42. The 1 May 1997 letter fromlrag's Mnister of Foreign Affairs resulting
fromhis discussion with the Director General is understood by the | AEA to
reflect not only Iraq's unconditional reaffirmation of its obligations under the
NPT, but its acceptance of its obligations, as interpreted by the | AEA, under
Iragq' s Safeguards Agreenent with the Agency.

43. The I AEA's ongoing nmonitoring and verification activities carried out since
April 1997 have not reveal ed indications of the existence in Irag of prohibited
materials or activities. As regards prohibited equi pnment, the Iragi counterpart
has handed over to the | AEA a nunber of pieces of weaponisation-related

equi prent which it had |ocated in response to repeated requests by the | AEA
Thi s equi pnent is being renoved fromlrag.

44, In carrying out its activities in lraq, the | AEA has benefited fromthe
assi stance and co-operation of the United Nations Special Conm ssion and, in
particular, fromthe generous support of certain | AEA nenber States which have

l...
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provi ded techni cal personnel resources, access to advanced technol ogi es and
access to information.

Part Two

OVERVI EW OF | AEA ACTI VI TI ES REGARDI NG THE | DENTI FI CATI ON AND
DESTRUCTI ON, REMOVAL AND RENDERI NG HARMLESS OF | RAQ S
CAPABI LI TI ES RELATED TO NUCLEAR WEAPONS

Backgr ound

45. I n paragraph 12 of resolution 687 (1991) the Security Council decided that
Iraq shall unconditionally agree: not to acquire or devel op nucl ear weapons or
nucl ear - weapon-usabl e material or any subsystens or conponents or any research
devel opnent, support or manufacturing facilities; and to submt to the
Secretary-Ceneral and the Director General of the |AEA within fifteen days a
decl aration of the locations, anpbunts and types of all such itens.

46. It further decided that Iraq shall unconditionally agree: to place all of
its nucl ear-weapon-usabl e materials under the exclusive control, for custody and
removal , of the | AEA; to accept urgent on-site inspection and the destruction
removal or rendering harm ess as appropriate of all itens specified; and to
accept the | AEA plan for the future ongoing nonitoring and verification of its
conpliance with those undert aki ngs.

47. In paragraph 13 of that sanme resolution, the Security Council requested the
Director General of the IAEA: to carry out inmmediate on-site inspection of
Irag's nucl ear capabilities; to develop a plan for subm ssion to the Security
Council within forty-five days calling for the destruction, renoval, or
rendering harm ess as appropriate of Iraq' s nucl ear weapons or nucl ear - weapon-
usable material or any rel ated subsystens or conponents or any related research
devel opnent, support or manufacturing facilities; and to carry out the plan
within forty-five days foll owi ng approval by the Security Council

48. The Director General was al so requested to develop a plan, taking into
account the rights and obligations of Iraq under the Treaty on the
Non-Proliferation of Nuclear Weapons of 1 July 1968, for the future ongoing
nonitoring and verification of Iraq's conpliance with paragraph 12 of resolution
687, including an inventory of all nuclear material in Irag subject to the
Agency's verification and inspections to confirmthat Agency safeguards cover

all relevant nuclear activities in lraq, to be submtted to the Security Counci
for approval within one hundred and twenty days of the date of adoption of the
resolution. As will be readily understood fromthe follow ng paragraphs, it was
not possible for the AEA to follow such a tinetable, primarily because Iraq
chose to follow a course of denial, conceal ment and obstruction, rather than
neeting its obligation to provide, at the outset, the declaration foreseen by
resol ution 687.

49. On 18 April 1991, Iraq submtted to the | AEA a declaration that it had no
nucl ear weapons or materials or equipnent or facilities of the nature defined in

l...
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paragraph 12 of the resolution. The IAEA, in a letter dated 19 April 1991
advised lraq that it was obliged to declare all fissionable material which could
be used in the manufacture of a nucl ear explosive device, including separated

pl utoni um uraniumenriched to 20% or nore in the i sotope U235 (highly enriched
uranium and U233. It further advised Iraq that it was also obliged to declare
facilities such as those for the reprocessing of nuclear fuel or for the
separation of plutoniumfromuranium or installations for the separation of

i sotopes of uranium as well as any research programes or supporting
manufacturing facilities related to such activities.

50. On 27 April 1991, Iraq submtted a selective declaration of its inventory
of nuclear material which was limted to the material previously declared by
Irag pursuant to its safeguards agreenent with the | AEA. This declaration

i ncl uded sone nucl ear material which was not weapon-usable but did not include
much | arger ampbunts of other non-weapon-usabl e nucl ear materials which had been
cl andestinely acquired or produced.

51. Iraqg's declaration also listed 23 buildings on the Tuwaitha site of the
Iragi Atom ¢ Energy Commi ssion, as well as the uraniumyell owcake production
facility at A, Qaim However, the declaration failed to include the urani um

di oxi de and uraniumtetrachloride plants at Al Jesira, the el ectromagnetic

i sotope separation (EMS) uraniumenrichnent facilities at Al Tarm ya and

Al Shargat, the nucl ear weapons devel opnent and production facilities at

Al Atheer and Al Qa Qaa and the gas centrifuge uraniumenrichnment facilities at
Al Rashdiya and Al Furat or any of the engi neering, manufacturing and support
facilities.

52. It was against this background that the | AEA commenced its first on-site
i nspection canpai gn on 15 May 1991

| npl enent ati on

53. Since the comencenent of the first on-site inspection canpaign, in

May 1991, the | AEA has, with the assistance and co-operation of the United
Nati ons Special Conmm ssion (UNSCOM and supporting nmenber States, carried out
twenty-ni ne such canpaigns involving nore than 500 facility inspections, in
which many facilities were inspected several tinmes, utilising nore that 5,000
per son-days of technical staff and support staff resources (see attachment 4).
In addition, the | AEA has carried out a series of five inspections ained at the
review and verification of Irag's re-issued "Full, Final and Compl ete"

decl aration (FFCD) of its clandestine nuclear programme - required of Iragq
resulting fromthe revelations followi ng the departure fromlrag of the late
Lt. Gen. Hussein Kanel Hassan Al Majid and issued in draft formin

February 1996.

54. As a result of the | AEA' s inspection activities, a technically coherent
pi cture of Irag' s clandestine nucl ear programe has evol ved revealing a
programe ai ned at the production of an arsenal of nucl ear weapons, based on
i mpl osi on technol ogy, which had invol ved:

- Acqui si tion of non-weapon-usabl e nuclear nmaterial through indigenous
production and through overt and covert foreign procurenent.
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- Research and devel opnent progranmmes into the full range of uranium
enrichment technol ogies culmnating in the industrialisation of EMS and
t he denonstration of a proven prototype gas centrifuge.

- Devel opnent of netal lurgical technol ogi es necessary for the fabrication of
t he urani um conponents of a nucl ear weapon.

- Research and devel opnent activities related to the production of plutonium
i ncl udi ng | aboratory-scal e reprocessing of irradiated nuclear material and
react or design studies.

- Devel opnent of nucl ear weapon desi gns and weaponi sation technol ogi es for
i mpl osi on devi ces and the establishnent of industrial-scale facilities for
their further devel opnent and producti on.

- Research and devel opnent activities related to the integration of a nuclear
weapon with a mssile delivery system

55. Understanding of the details of Iraq' s clandestine nucl ear programe has
been severely hanpered by Iraq's persistence in a policy of conceal mrent and
under st at emrent of the programme's scope and achi evenents. The npst extrene
exanple of this policy was Iraq's initial endeavour to conceal the programme in
its entirety by renoving and concealing tell-tale equi prent and materials from
the sites involved. The stripping of EM S equi pnent from Tuwait ha and Tarm ya
and denyi ng | AEA access to the conceal ment |ocations at Abu Grahib and Falluja
typified this effort. Even after Iraq' s revised declaration of 7 July 1991

i ssued after the Falluja confrontation, Iraq continued to deny the actua

m ssion and achi evenents of the Al Atheer nucl ear weapons devel opnent and
production facility, as well as the actual |ocation of the gas centrifuge

devel opnent facility.

56. Iraqg's revised declaration of 7 July 1991 included reference to its
research and devel opnent activities involving the recovery of plutoniumfromthe
reprocessi ng of nuclear material irradiated in the | RT-5000 research reactor
Subsequent inspection confirmed that there had been three reprocessing

canpai gns, carried out in the hot cells of the radi o-chem cal |aboratory at
Tuwai t ha, and that sone five grans of plutonium had been recovered. This
activity was conpl enented by project 182, which ainmed at the design and

i ndi genous construction of a 40 MNnatural uraniunf heavy water research reactor
and woul d have provided the basis for a capability to produce and separate
substantial anounts of weapon-usabl e pl utoni um

57. O imense assistance to the uncovering of Iraq' s clandestine nucl ear
programe was the |arge cache of docunentation obtained during the sixth and
seventh on-site inspection canpaigns, carried out between 22 Septenber and

22 Cctober 1991. These docunments provided a conprehensive insight into that
part of the programe which had been devel oped under the code nane Petrochenica
Project 3 (PC-3). Although, on 23 Septenber, Iraq had forcibly renmoved the bul k
of these docunments from | AEA custody for a period of about six hours, during
which tinme, according to Iraq's later statenment, it had catal ogued the reports
and renoved all documents relating to PCG-3 Goup 4 (weaponisation), the | AEA had
been able to secure a nunber of docunents which provided incontrovertible
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evidence that the real mission of the Al Atheer facility was the devel opment and
producti on of nucl ear weapons. Since August 1995, Iraq has provided to the | AEA
a | arge anobunt of programme docunentation, but it remains unclear whether all of
t he docunents renoved by the Iragi counterpart on 23 Septenber 1991, have been
subsequently handed over to the | AEA

58. Nothing related to the gas centrifuge programme was found in the
docunent ati on cache, even though Iraq clainmed that the programre had been
co-located with PC-3 at Tuwaitha. |Iraq offered the explanation that the
centrifuge programme had been separately managed and funded and that its records
had been separately stored and, |ike all other progranme records, were being
destroyed in the tine-frame of the | AEA-6 inspection canpaign. Iraq also

mai nt ai ned that no political decision had been made to go ahead with the

devel opnent of nucl ear weapons and persisted with its claimthat the actua

m ssion of the Al Atheer facility was that of a materials study centre.

59. Despite Iraqg's prevarication, the | AEA carried out a conprehensive canpai gn
of destruction, renmoval and rendering harm ess of the practical assets of Iraq's
cl andesti ne nucl ear programe. This canpaign invol ved the extensive destruction
of buildings and equi prent at the EMS sites at Tuwaitha, A Tarm ya and

Al Shargat, and at the nucl ear weapons devel opnent and production sites at

Al Atheer and Al Qa Qaa; of the |laboratory-scale reprocessing facilities at
Tuwai t ha; and of gas centrifuge related nmaterials, conmponents and equi pnent. In
total, nmore than 50,000 square nmetres of facility floor space were destroyed by
expl osives and nore than 1,900 individual itens and 600 tons of sensitive

al l oys, useful in a nuclear weapons programe or in uranium enrichment
activities, were destroyed or rendered harml ess (see attachnment 3).

60. Those destruction and rendering harm ess activities, which were essentially
conpl eted by Novenber 1992, were conpl enented by the renpval fromlraqg of al
known nucl ear - weapon-usabl e nucl ear material and the renoval to the | AEA' s

Vi enna headquarters of sone specialised equi pnent. The renoval of the nuclear-
weapon- usabl e nucl ear material was acconplished in two phases, with the
unirradiated and lightly-irradi ated naterial being renmoved in three consignnments
during the period Novenber 1991 to June 1992, and the nore conpl ex task of
renmoving the irradi ated material being acconplished, in two consignments during
the period Decenber 1993 to February 1994,

61. In the autum of 1992, work commenced to phase in ongoing nonitoring and
verification activities as typified by the comencenent in Septenber of that
year of the baseline sanpling for the now routine tw ce-yearly hydrol ogi ca
survey of Iraq's major watercourses.

62. On-site inspection activities and discussions with the counterpart
continued to focus on gaining a better understanding of Iraq' s achievenents in
weaponi sati on and in the devel opnent of gas centrifuge urani um enrichnent

technol ogy. Many attenpts were al so nade to persuade the counterpart to provide
neani ngful information on procurenent and on foreign assistance to its
centrifuge design achi evenents. Despite Iraq's many proni ses of co-operation
these nmatters renmamined at an inpasse until, as a result of a series of high-

| evel talks held during the period August 1993 to October 1993, Iraqg finally
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agreed to provide procurenent information and, nost notably, to identify the
sources of foreign assistance to the centrifuge progranme.

63. These revel ations enabled the | AEA to confirm nenber State information on
Iragi procurenent and to identify the source and procurenent strategy for the
consi gnnent of 100 tonnes of maragi ng steel which had been destroyed by Iraq in
April/May 1991 and further adulterated under | AEA supervision in Novenber 1992.
O substantial inportance was Iraq's explanation of its acquisition of gas
centrifuge design information, including the identification of the foreign

nati onal s invol ved.

64. Although progress was made in the verification of procurenent transactions,
little further advance was nmade in mapping the scope of Iraq' s clandestine

nucl ear programe until Septenber 1994, when, followi ng up on nenber State
information, the | AEA (inspection canpai gn | AEA-26), after a series of

di scussions and facility inspections, obtained an adnmission fromlraq that an
exploratory programe to exam ne |aser isotopic separation (LIS) technol ogies
had been established in 1981. The programme, which had been assigned to the

| aser group within the Physics Department of the Iraqi Atom c Energy Commi ssion
(Tuwai tha), was stated to have continued, w thout success, until 1987, when it
had been relegated to a "watching brief". The expert opinion within | AEA-26 was
that Irag's explanation of its LIS activities was plausible but surprise was
expressed that Iraq had not undertaken the relatively sinple step of vaporising
uranium netal (see attachment 1, sect. 1.2.5).

65. In August 1994, concurrent with inspection canpai gn | AEA-26, the | AEA
comenced its continuous presence in lIraq through the establishnent of its
Nucl ear Monitoring Goup (NM3).

66. In the aftermath of the August 1995 departure fromlraq of the late

Lt. General Hussein Kanel, Iraqg rel eased additional information regarding its
weaponi sati on and gas centrifuge enrichnment programes and reveal ed the

exi stence of a plan in August 1990 to divert the safeguarded research reactor
fuel to accelerate, through a "crash progranme", lraq' s attai nment of nucl ear
weapons. At the sanme tine Iraq admtted that the actual m ssion of the

Al Atheer facility had been the devel opnment and producti on of nucl ear weapons,
and confirned that the Rashdiya site of the Engineering Design Centre had been
t he headquarters of the gas centrifuge enrichment progranme since its
establishment in 1987. The information released by Iraq included a | arge cache
of docunentation conprising PC3 technical reports, engineering draw ngs,
records of neetings and procurenment correspondence, which was handed over to
UNSCOM and | ater to the | AEA, at the Haider House farm- a property stated by
Irag as having belonged to the fam ly of Hussein Kanel

67. Two inspection canpaigns (|AEA-28 and | AEA-29) were nounted, in Septenber
and October 1995, respectively, to reviewthe information revealed by Iraqg. In
the course of these inspections it became evident that Iraq had nmade
significantly nore progress than previously declared in the devel opnent of the

i mpl osi on package, largely through efforts at the Al Qa Qaa establishnent; had
accumul ated nmore experience in uraniumnetallurgy than previously admtted; was,
in January 1991, ready to commence the recovery of the highly enriched urani um
(HEU) fromthe safeguarded research reactor fuel; and had begun work to
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accel erate the integration of the nuclear weapon with a mssile delivery system
In the course of these inspections Iraq rel eased further docunentation, nost
notably an optical disc containing electronic copies of many docunents rel ated
to the work of PCG3 Group 4 (weaponisation). Since these inspections Iraq has
continued to provide additional docunmentation, sonme of which was provided

spont aneously and sone in response to | AEA questi oni ng.

68. The re-exam nation of the scope and achi evenents of the gas centrifuge
enrichment programe was al so addressed during these inspection canpai gns and
further clarification was obtained with respect to the extent and nature of
foreign assistance. The Iragi counterpart w thdrew earlier explanations it had
devised to protect the sources of foreign assistance, and reveal ed that nmany
drawi ngs and specifications relating to centrifuge nmachi nes had been provi ded,
sone of which concerned advanced technol ogy, multi-cylinder machines. 1t was
also learned that Irag had planned to build a third centrifuge facility at a
location in south Taji which would have accomvpdat ed cascade halls of up to

1, 000 machi nes and, which according to the Iragi counterpart, would have been
the site of a future commercial scale UF6 production facility.

69. Iraqg's rapidly devel oping programme for the design, devel opnent,

manuf acture and operation of gas centrifuge nachines was not, according to the
Iragi counterpart, matched by a simlar high priority plan for the secure supply
of production-scale anmounts of Ur; - the basic feed material. Iraq has declared
its laboratory-scale Ur; production capacity to have been nore than adequate to
support the ongoi ng devel opnent activities in 1990 and considered that there was
no urgency to provide for |arge-scal e production

70. Since Cctober 1995, the | AEA has been revi ewi ng the Hai der House farm cache
to evaluate Iraq's statenents and, on the basis of this and other activities,
has renmoved fromlraq a nunber of single-purpose itens and secured for eventua
destruction or rendering harm ess quantities of alum niumand naragi ng steel and
ot her equi pment and nmateri al s.

The scope and status of Iraq' s clandestine nuclear programe

71. The results of the | AEA's on-site inspection of Iraq's nuclear capabilities
have, over time, produced a picture of a very well-funded programe ainmed at the
i ndi genous devel opnent and exploitation of technologies for the production of
weapon- usabl e nucl ear material and the devel opnent and production of nucl ear
weapons, with a target date of 1991 for the first weapon.

72. The programme, which is described in greater detail in attachnent 1 to the
present report, conprised:

- I ndi genous production and overt and covert procurenent of natural uranium
conpounds. In this regard:

Al'l known indigenous facilities capable of production of ambunts of urani um
conpounds useful to a reconstituted nuclear programe have been destroyed
along with their principal equipment;

Al'l known procured urani um conpounds are in the custody of the | AEA;
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Al'l known practically recoverabl e anmounts of indigenously produced urani um
conmpounds are in the custody of the |AEA

Industrial-scale facilities for the producti on of pure urani um conpounds
suitable for fuel fabrication or isotopic enrichment. In this regard:

Al'l known facilities for the industrial-scale production of pure urani um
conpounds suitable for fuel fabrication or isotopic enrichment have been
destroyed, along with their principal equipnent.

Research and devel opnent of the full range of enrichnent technol ogies
culmnating in the industrial-scale exploitation of EMS and substanti a
progress towards simlar exploitation of gas centrifuge enrichment
technology. In this regard:

Al'l known singl e-use equi pnent used in the research and devel opnment of
enrichnment technol ogi es has been destroyed, renoved or rendered harni ess;

Al'l known dual -use equi pnent used in the research and devel opnent of
enri chnment technol ogies is subjected to ongoing nonitoring and
verification;

Al known facilities and equi pment for the enrichnent of uranium through
EM S t echnol ogi es have been destroyed along with their principal equipnent.

Design and feasibility studies for an indi genous plutoni um production
reactor. In this regard:

| AEA i nspections have reveal ed no indications that Iraq's plans for an
i ndi genous pl ut oni um production reactor proceeded beyond a feasibility
st udy.

Research and devel opnent of irradiated fuel reprocessing technology. In
this regard:

The facility used for research and devel opnent of irradiated fue
reprocessi ng technol ogy was destroyed in the bonbardnent of Tuwaitha and
t he process-dedi cat ed equi pment has been destroyed or rendered harni ess.

Research and devel opnent of weaponi sation capabilities for inplosion-based
nucl ear weapons. |In this regard:

The principal buildings of the Al Atheer nucl ear weapons devel opment and
production plant have been destroyed and all known purpose-specific
equi prent has been destroyed, renpbved or rendered harnl ess.

A "crash programe" ainmed at diverting safeguarded research reactor fuel
and recovering the HEU for use in a nuclear weapon. |In this regard:

The entire inventory of research reactor fuel was verified and accounted
for by the | AEA and naintai ned under | AEA custody until it was renoved from
I raqg.
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Summary

73. The Security Council, in resolution 687 (1991), envisaged that, within
fifteen days of adoption of the resolution, Irag would submt to the Director
General of the | AEA a declaration of the locations, anounts and types of all
itens specified in paragraph 12 of the resolution. It further envisaged that
the | AEA woul d carry out inmmediate on-site inspections of Iraq s nuclear
capabilities based on Irag's declarations and the designation of any additiona
| ocati ons by the Special Comm ssion, and that the Agency woul d devel op a pl an
for subm ssion to the Security Council within forty-five days calling for the
destruction, renoval or rendering harnless, as appropriate, of all itens listed
in paragraph 12 of the resolution. The | AEA was expected to comence to carry
out that plan within forty-five days after its approval by the Security Council

74. It was not possible for the |AEA to follow such a tinetable, primarily
because Iraq chose to follow a course of denial, conceal ment and obstruction
rather than neeting its obligation to provide, at the outset, the declaration
foreseen by resolution 687. The initial declarations provided by Irag were
totally inadequate and the | AEA's access to designated inspection sites was
obstructed. Following the visit to lraq in July 1991 of a United Nations/|AEA
hi gh-1evel del egation and the personal intervention of the Secretary-General
Irag nodified its initial approach and provi ded a considerably expanded, though
still inconplete declaration. However, lraq continued to conceal and deny
aspects of its weaponisation and centrifuge enrichnment activities until the
revel ati ons which foll owed the August 1995 departure fromlraq of the late

Lt. Gen. Hussein Kanel. Since that tinme, Iraq has been nore forthcomng in
providing information, although it still continues to limt the scope of

i nformation provided in response to | AEA questioning in an effort to understate
the capabilities devel oped within the clandestine nucl ear progranre.

75. In connection with its technical teamvisits, since May 1997, the | AEA has
received clarification of many matters raised with the Iragi counterpart. Wile
containing little newinformation, Iraq's witten statenents provi ded a hel pfu
collation of previously reviewed information. In one critical area, lraq was
able to provide copies of correspondence which, if genuine, provide strong
corroboration of Iraq' s description of the status, as of the end of 1990, of its
work to devel op expl osive | enses. However, the Iragi counterpart: has not

provi ded a conprehensive witten statement of the nmenbership, terns of reference
and duration of authority of the Governnental Conmittee charged, inter alia, to
"reduce the effect of NPT violation to the mninmunt; has stated that it has no
further information regarding external assistance to its clandestine nuclear
programe; has declared itself unable to describe the notives behind the actions
ascribed to the late Lt. Gen. Hussein Kanel which resulted in the conceal nent of
t he cache of docunmentation, material and equi pnent "di scovered" at the Haider
House farm has declined to include, in its FFCD a sunmmary of the practical and
t heoretical achievements of Iraq' s clandestine nuclear programe; and has yet to
provide the prom sed witten description of its post-war procurenment system

76. Iraqg's lack of co-operation has required the |AEA to follow a protracted
and pai nst aki ng process involving on-site inspections, collection and anal ysis
of procurenent information and follow up of other information provided by nenber
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States. The results of the | AEA's investigation have over many years yielded a
technically coherent picture of Iraq s clandestine nuclear programre.

77. Although certain docunentary evidence is mssing and sone gaps in know edge
remain, the following can be stated with regard to Iraqg's cl andesti ne programe:

- There are no indications to suggest that Irag was successful in its attenpt
to produce nucl ear weapons. |Iraq's explanation of its progress towards the
finalisation of a workable design for its nuclear weapons is considered to
be consistent with the resources and tine scale indicated by the avail abl e
programe docunentation. However, no docunentation or other evidence is
avail abl e to show the actual status of the weapon desi gn when the programme
was interrupted

- Irag was at, or close to, the threshold of success in such areas as the
production of HEU through the EM S process, the production and pil ot
cascadi ng of single-cylinder sub-critical gas centrifuge machi nes, and the
fabrication of the explosive package for a nucl ear weapon.

- There are no indications to suggest that Irag had produced nore that a few
grans of weapon-usabl e nuclear material (HEU or separated pl utonium
through its indi genous processes, all of which has been renoved fromlragq.

- There are no indications that Iraq otherw se acquired weapon-usabl e nucl ear
mat eri al

- Al'l of the safeguarded research reactor fuel, including the HEU fuel that
Irag had planned to divert to its "crash progranme", was verified and fully
accounted for by the | AEA and renoved fromlragqg.

- There are no indications that there remains in Iraq any physical capability
for the production of ambunts of weapon-usabl e nuclear naterial of any
practical significance.

78. Iraqg's description of its devel opnent of the single-cylinder sub-critica
gas centrifuge is considered to be consistent with the resources and tinme scale
i ndi cated by the avail abl e docunentation and the status of the related
facilities. Although little documentation is available, it is clear that Iragq
had intentions to exploit the information in its possession regarding

mul ti-cylinder, super-critical centrifuge machines. It will be necessary to
gain access to Iraq's foreign source of information in order to have the
opportunity to verify Iragq's explanation that only limted exploratory design-
wor k had been undert aken.

79. There are no indications of significant discrepancies between the
technically coherent picture which has evolved of Iraq' s past programe and the
information contained in Iraq's FFCD-F issued on 7 Septenber 1996, as

suppl enented by the witten revisions and additions provided by Iraq since that
tinme. However, taking into account the possibility, albeit renote, of

undet ected duplicate facilities or the existence of anonal ous activities or
facilities outside this technically coherent picture, no absol ute assurances can
be given with regard to the conpleteness of Iraq's FFCD. Sone uncertainty is

/...
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inevitable in any country-w de technical verification process which ains to
prove the absence of readily conceal able objects or activities. The extent to
whi ch such uncertainty is acceptable is a policy judgenent.

80. Mbst of the | AEA activities involving the destruction, renoval and
rendering harm ess of the conponents of Iraq' s nucl ear weapons progranmme which
to date have been reveal ed and destroyed, were conpleted by the end of 1992 (see
attachnent 3). Since that tine, only a relatively small nunber of itens of
proscribed equi pnent and materials have been identified and di sposed of, nobst of
whi ch were handed over to the | AEA by Iraq since the events of August 1995.
Wil e no indications of the presence of further proscribed equi prent or
materials in Iraq have been found, the | AEA, despite its extensive inspection
activities, cannot, for the reasons described in the previous paragraph, provide
absol ute assurance of the absence of readily conceal able itens, such as
conponents of centrifuge machi nes or copies of weapon-rel ated docunentation

81. The I AEA's ongoing nonitoring and verification (OW) plan was phased-in
during the period from Novenber 1992 to August 1994, at which tine it was

consi dered to be operational. Taking into account the extensive technol ogica
expertise developed by Iraq in the course of its clandestine nuclear programe,
the OW plan is predicated on the assunption that Iraq retains the capability to
exploit, for nuclear weapons purposes, any nmaterials or technology to which it
may gain access in the future.

82. Inplenentation of the OW plan has not resulted in the detection of any

i ndi cations of ongoing proscribed activities or the presence in Iraq of
proscribed equi pnent or nmaterials apart fromthe itens referred to in

paragraph 80. It should be recogni sed, however, that OW neasures cannot
guarantee detection of readily conceal abl e or di sqgui sable proscribed activities,
such as conputer-based weaponi sation studies or small-scale centrifuge cascade
devel opnent. Iraqg's direct acquisition of weapon-usable nuclear material would
al so present a severe technical challenge to the OW neasures and great reliance
nust be placed on international controls.

83. As indicated in the foregoing, the | AEA's activities regarding the
investigation of Iraq' s clandestine nucl ear programe have reached a point of

di mi ni shing returns and the | AEA is focusing nost of its resources on the

i mpl ement ation and technical strengthening of its plan for the ongoing
nonitoring and verification of Iraq's conpliance with its obligations under the
rel evant Security Council resolutions. The | AEA is not "closing the books" on
its investigation of Iraq' s clandestine nuclear progranme and will continue to
exercise its right to investigate any aspect of Iraq' s clandestine nucl ear
programre, in particular, through the follow up of any new informati on devel oped
by the | AEA or provided by nenmber States and assessed by the | AEA to warrant
further investigation, and to destroy, renove or render harm ess any proscribed
itens discovered through such investigations.
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1. The acquisition of weapons-usable nuclear naterial

1.1. Procurenent and production of uranium conmpounds

1.1.1 Material declared and subject to | AEA Saf eguards

a. Low enri ched urani um

In 1982 lraq inported fromltaly 1,767 kg of uranium enriched to 2.6%
in U235 in the form of UO, powder. The material has been verified and
fully accounted for and remains in Irag, under the control of the |AEA,
at Location C (a storage conplex close to Tuwaitha), in the sane form
as it was received.

b. Nat ural urani um

In 1979, lraq inported from ltaly 4,006 kg of natural uranium as UO;
powder and 508 kg uranium as UQ in the formof pressed fuel pellets.
The UG powder and the pellets were used in the Experinental Research
Laboratory for Fuel Fabrication (ERLFF) for research and devel opnent
activities. O the 4,514 kg uranium received, 4,323 kg uranium have
been accounted for, leaving 191 kg not accounted for. This amount is
|l ess than the declared accurmulation of "material unaccounted for" and
measured di scards over the period 1982 to 1990 and may be considered to
be consistent with the nature of the facility operation. The bal ance of
this material has been verified and fully accounted for and remains in
Iraq, under the control of the | AEA, at Location C

c. Depl et ed urani um

In 1979, lIraq inported fromltaly, 6,005 kg of depleted uranium as UO;
powder. The material has been verified and fully accounted for and
remains in Iraq, under the control of the |IAEA at Location C, in the
same formas it was received.

d. Hi ghly enriched urani um

Iraq's inventory of research reactor fuel which was inported from
Russia and France contained alnost 50 kg of highly enriched uranium

based on pre-irradiation val ues. Al of Iraq's inventory of research
reactor fuel, as listed in Table 1.3, was fully accounted for and

renoved from Iraq - the last consignment having been shipped in
February 1994.

1.1.2 Procurenent of yellowake and urani um di oxi de

In the period 1979 through 1982, Iraq procured yellowake from both
Portugal and Niger and uranium dioxide from Brazil. At that tinme,
neither N ger nor Brazil were party to the NPT, nor had either
concluded a conprehensive safeguards agreenent, which would have
required notification to the Agency of the transfers of such material
to lIrag. Portugal, a party to the NPT, but wthout a conprehensive
saf eguards agreement at that time, notified the Agency of the transfers
to lraq.

The vyell owake procured from Portugal was supplied in two batches.
Batch 1, received on 20 June 1980, consisted of 429 druns containing
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138,098 kg of yellowake and batch two, received as three consignments
over the period from 17 May 1982 through 20 June 1982, consisted of 487
drums containing 148,348 kg yellow cake. By letters dated 6 August
1981, 1 June 1982 and 21 July 1982, Iraq notified the |AEA of the
recei pt of this mat eri al , whi ch confirnmed the conmpl enent ary
notifications received from Portugal at the time of shipnent. Iraq's
entire holding of the nmaterial of this origin was verified against
conprehensive packing lists provided to the IAEA by the Iraqi
counterpart, detailing the original production |Iot nunmber together with
wei ght data for each drum Verification measures involved weighing,
non-destructive assay and sanpling and analysis from which it was
concluded that all of the yellowake received from Portugal was fully
accounted for and renmained intact, as shipped, except for the |oss of
about 40 kg from a drum damaged during lraq's salvagi ng/conceal nent
activities in 1991. This material remmins in Iraq, under the control of
the | AEA, at Location C, in the sanme formas it was received.

The yell owake procured from Niger was also shipped in two batches.
Batch one, received on 8 February 1981, consisted of 432 druns
containing 137,435 kg of yell owake and batch two, received on 18 March
1982, consisted of 426 druns containing 139,409 kg yell owcake. By
letter dated 6 August 1981 Iraq notified the I AEA of the receipt of the
first consignnment but did not provide notification of receipt of the
second consi gnment. Irag's entire holding of material of this origin
was verified against conprehensive packing lists for both batches,
provided to the | AEA by the Iraqi counterpart, detailing the original
production |lot nunmber together with weight data for each drum
Verification neasures involved weighing, non-destructive assay and
sanmpling and analysis from which it was concluded that all of the
yel l oncake received from N ger was fully accounted for. This materi al
remains in Iraq, under the control of the |IAEA at Location C, in the
sane formas it was received.

Iraqg did not report to the | AEA the 1981/1982 inport of uranium di oxide
(UQ) from Brazil and its existence in Iraq was only recognised at the
time of Iraq's revised declaration of 7 July 1991. Verification and
accountancy of the UO, procured from Brazil was conplicated by the fact
that Iraq was unable to provide adequate shipping docunents for all of
the material and declared that it had used sonme 4,422 kg out of its
estimated total receipts of 27,000 kg UQ. Iraq declared that there had
been two receipts of UQ from Brazil, the first in August 1981,
consisting of 7,914 kg UG in 120 drums, and a second receipt in the
first half of 1982 consisting of 128 druns containing from 17,300 to
19,200 kg UQ. Irag claimed not to know how much material was in the
second shipnent asserting that it had arrived w thout shipping
docunents and that the material had not been weighed in Iraq. The only
avai |l abl e docunentation for the two shipnments was a |ist of weights for
the first shipnent and a list of analytical results for the second.
Verification activities carried out during | AEA-12 showed the anmpbunt on
inventory to be considerably less than declared - thus putting into
question the reported consunption. Furthernore, the varied and unusual
physical forms of the UO; rai sed doubts as to its origin.

An extensive verification effort was subsequently undertaken involving
wei ghi ng, non-destructive assay, sanpling and analysis and nicroscopic
exam nation of the physical form and properties of a conprehensive
series of sanples of the material. In this way the range of powders
and granules conprising the Brazilian UO. material were characterised



S/1997/ 779
Engl i sh
Page 27

and shown to be distinctly different fromthe material overtly inported
or indigenously produced.

The task was finally conpleted in July 1994 when, with the co-operation
of the Government of Brazil, it was possible to confirm the origin of
the UG on the basis of the chemical and physical characteristics
determ ned by the |AEA At this tine it was also possible to gain
confirmation of the amount of material shipped to Iraq. These data
enabled the | AEA to verify and balance Iraq's declared usage against
the material remaining on inventory. O the 24,260 kg UQ received by
lrag from Brazil, 3,600 kg was used to produce UCl4 UF4, and uranium
metal - the rest has been verified and remmins in Iraq, under |AEA
control, at Location C.

1.1.3 The Al Qai muraniumrecovery facility

The phosphate rock deposits of western Ilraq contain uranium in the
range of 50 - 80 ppm A large deposit at Akashat is nmined to supply a
phosphate fertiliser plant at Al Qaim sone 150 km distant. During the
period 1982 to 1984 a plant (Unit 340) for the extraction of uranium
from the process phosphoric acid was constructed and conm ssioned.
Operating at design capacity the plant should have produced 103 tonnes
of uranium per year - equivalent to 146 tons of yellowake - assum ng
317 operating-days and processing 3,600 rh per day of phosphoric acid
containing 75 ppmuraniumat a recovery efficiency of 93% Over its six
years of declared operation the plant should have produced about 600
tonnes of wuranium contained in nearly 900 tonnes of yellowcake.

However, Iraq declared a production of only 109 tonnes of wuranium in
168 tonnes of yellowake, i.e., less than 20% of the design capacity of
the plant.

The investigation of this apparent inconsistency was greatly
facilitated by the presence of a set of operating records — daily
production reports — covering the period from 1986 through 1990 and

contai ning day-by-day data on input and output phosphoric acid flows
and their respective uranium contents, the relative levels of two key
chem cal tanks and the nunmber of druns (including drum serial nunbers)
of yell owcake produced.

An extensive evaluation of these data was undertaken to a&sess the
consi stency of the daily operating data with the yell owake production.
On the basis of sanpling at the Akashat nine, a relationship was
derived between the uranium and phosphorous pentoxide content of the
ore, which enabled the calculation of uraniumin the input acid stream
On this basis it was possible to derive a theoretical estimte of the
pl ant production which was in very good agreenent with the declared
producti on.

This analysis also showed that the poor performance of the plant was
due to the low assay of the feed acid (~ 60% of design value), the
inability of the acid plant to meet the design flow-rate of 3,600 nt/day
(~ 50% of design flow-rate), failure to sustain the 93% desi gn recovery
efficiency (actual values typically 78% and the fact that the plant on
average operated only 214 days per year as opposed to the design
operation of 317 days per year.

1.1.4 The Al Jesira uranium conversion facility
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The Al Jesira wuranium dioxide and wuranium tetrachloride (UC )
production facility, located west of Msul in northern Iraq conbined a
UC:; plant of 185 MI/year design capacity, designated as Project 212 and
code named the “Wax Plant”, and a UC4 plant of 105 MI/year design

capacity, designated Project 244. Both plants sustained considerable
damage through aerial bonbardment and were thus rendered inoperable in
January 1991. I nspection of the facility was conplicated by actions

taken by Ilrag to conceal the true function of the facility which
involved the removal of all nuclear nmaterial from the facility, the
transfer of 2,500 cubic netres of wuranium bearing liquid waste to a
petrol eum storage tank, near Mosul, sonme 30 km distant from Al Jesira,
and the renoval and burial of uranium contam nated plant conponents and
wast e di sposal system pi pework at Al Adaya.

a. UO, production

The UQ production plant was based on designs provided by a Brazilian
conpany. The plant, which was constructed by Irag in the period July
1985 to July 1989, was based on the well-proven technol ogy involving
the dissolution of the input yellowcake in nitric acid followed by
mul ti-stage solvent extraction, ammnium diuranate precipitation, its
filtration and calcination to uranium trioxide, from which the UQ was
produced through hydrogen reduction. Desi gn producti on capacity was
23.7 kg UG/ hr. The plant began its comm ssioning phase of operations
on 5 July 1989, which continued through to the end of January 1990.
This phase was beset with difficulties and the plant operating records
show that only 8,879 kg UO: was produced. The plant went into routine
operation in February 1990 and, apart from being shut down during the

month of April of that year, continued to operate until 2 Decenber
1990, by which tine all of the available A Qaim yellowake had been
pr ocessed. It was necessary to prepare the plant to process either

Ni ger or Portuguese yell owake and, during Decenber and early January
1991, there was sporadic operation to clean up waste and scrap and to
prepare the process for a new feed material of different chemical form

The Al Jesira UO, plant produced 420 drums containing 99,457 kg UO;
(86,607 kg uraniun. Of these 420 drunms, five were used for Ud 4
production at Al Jesira, four were used for UC 4, production in the
Chemi cal Engineering laboratory (Tuwaitha Building 85), and two were
used for uranium netal production in the Experinmental Research
Laboratory for Fuel Fabrication (ERLFF - Tuwaitha Bldg 73). The
remai ning 409 druns are currently stored under |AEA control at Location
C

Al Qaim yell owcake containing 98,512 kg uranium was received at Al
Jesira and was converted into UO; containing 86,607 kg uranium
resulting in a difference of 11,905 kg uranium This difference has
been investigated in detail and it is estimted that 10,140 kg urani um
can be accepted to be present in waste products and damaged plant
conmponents, |eaving 1,765 kg uranium unaccounted for. This figure is
del i berately conservative and could be reduced if greater allowance
were to be nade for |osses resulting from accidental dispersal through
Iraq's conceal nent activities, losses to solvent extraction fluids and
| osses through dispersal resulting fromthe aerial bonbardnent.

b. UCl 4 production
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The UC 4 production plant, Project 244, was constructed at the Al Jesira
site based on design and operating experience gained fromthe UC 4 pil ot
plant (Project 242) built and operated in Building 85 at Tuwaitha.

Construction of the Al Jesira plant started in February 1988 and
operations comrenced on 1 February 1990. The plant consisted of two
paral l el production lines with a conmbined capacity of 105 MI/year of

UCls. Only one line was operational.

The UC 4 plant operation was linmted to a period of 72 hours during the
mont h of February 1990, when it was used to produce a total of 1,200 kg
UCl4, containing 780 kg uranium from an input feed of 1,036 kg UO:
containing 901 kg wuranium and generated waste containing 121 kg
uranium Following this brief period of operation the plant was
shutdown for maintenance and repairs and was never again brought back
into operation. Al of the UC 4 produced at Al Jesira is stored, under
| AEA control, at Location C.

Al though it seens inconsistent that the plant would be shut down after
only a few days operation, it should be recalled that the plant had
been comm ssioned well ahead of the need for its contribution to the
supply of UCl 4 for the EM S programme. The conm ssioning of separators
at the Tarmya EMS facility began in February 1990 and only eight
separators were in partial service before operations vere interrupted
by the aerial bonbardnent in January 1991. Even in full operation the
Tarm ya plant would have required an annual feed of no nore than 3, 000
kg UCl4 an amount well within the production capacity of Project 242
(Tuwai t ha Bui |l di ng 85).

1.1.5 Uranium pil ot plant devel opnent at Tuwaitha

The principal production and use of uranium conmpounds at Tuwaitha took
pl ace in three | ocations:

Chemical |aboratories (Building 15B) which processed Brazilian-
origin UO; to produce UF; uraniumnetal and U

Experi mental Research Laboratory for Fuel Fabrication (ERLFF -
Bui l ding 73) which processed Brazilian origin UQ, Al Jesira origin
UQ and Al Qaim yellowake to produce UQ, WO, UG, U0, UFs and
ur ani um et al .

Chem cal Engineering Research |aboratories (Building 85) which
processed Brazilian origin U0 and Al Jesira origin UO: to produce
ud 4

O particular note is the development of Iraq's capabilities wth
respect to the production and casting of wuranium netal, which
originated in Tuwaitha in the mddle of 1986. The first phase of this
wor k, whi ch continued through March 1987 was carried out in Building 15
and involved some 30 experinments involving the nmagnotherm c reduction
of UFs.  The experinments resulted in the production of discs of uranium
metal of eight centinetre dianmeter, having individual weights in the
range 600 to 900 grams — 19 such discs remain on inventory at Location
C. The experimental work was discontinued in Building 15 and work was
not resumed until the begi nning of 1988 when facilities in Building 73
were then utilised for the task. The early work in this second phase
concentrated on the devel opnment of nethods to inprove the purity of the
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UFs feed material and it was not until Novenber 1988 that uranium netal
production recommenced. The netal produced in this phase was again in
disc form but sonewhat thicker — termed "derbies" to distinguish them
from the previously produced "discs" - and typically weighed 1.3 kg.

Phase three involved continued efforts to inprove the purity of the UFs
feed material and a change in the physical form of the produced uranium
metal to a solid cylinder of about 5cm dianmeter and similar length with
a typical weight of 1.5 kg.

By late-1989, this research and developnent had enabled Iraq to
establish its capability to produce uranium netal of high purity with
relatively small process |osses. On the basis of this capability a
larger scale plant was designed and constructed in Building 64 at
Tuwaitha with the capacity to produce 20 kg of uranium netal per day.
The plant was still under commissioning in January 1991 when Buil ding
64 was heavily damaged in the bonbardment of Tuwaitha. Despite the
severe damage to the building, nmuch of the equi pment, which was general
purpose in nature, was salvaged and is currently located at the Al Zahf
Al Kabir metallurgical facility in the Taji area, where it is subject
to ongoi ng nonitoring and verification.

Sonme 1,150 kg of natural wuranium nmetal was made in the period 1986 to
January 1991, of which 1,000 kg remains in Iraq under |AEA control.
About 150 kg was used in a series of metal purification and nelting and
casting experiments at Tuwaitha and Al Atheer. The npst interesting
pi eces cast were a 5 cm diameter sphere and a small nunber of 5 cm
di anmeter hemi spheres. Except for 10 small uranium bullets and 9 cast
rods, all castings and machined uranium pieces were wunilaterally
destroyed by Iraq, by dissolution in HNOs as a conceal nent neasure.
Exani nation of the bullets and bars indicates only rudinentary nelting
and casting capabilities but, as clained by Iraq, and supported by PC-3
programe docunentation, Iraq expected that considerable inprovenents
woul d be achieved through utilisation of the nobre advanced equipnent
that was soon to be installed at Al Atheer. Miuch of that equi pment was
bl ocked by the export enbargo inposed by Security Council resolution
661 (6 August 1990) and all key equipment that was installed at Al
At heer was subsequently destroyed under | AEA supervi sion.

Irag's exploration of UFs and UFs production technology spanned the
period 1981-1985 and, in 1986, led to the design of Project 206. This
project was based on a fluidised bed reactor using anhydrous
hydrofluoric acid to produce 2 kg/day of either UF, or UFs. Before
construction was conpleted, Project 206 was nodified to produce 1-2 kg
UF4/ batch and was renanmed Project 231. However, according to the Iraqi
counterpart, the nodified equi pment was never operated and attention
was focused on rotary kiln technol ogy.

Project 226, based on rotary kiln was technol ogy, was constructed and

commrenced operation in md 1986. This project used UO. of Brazilian
origin as the feed material which was reacted with Freon 12 as the
fluorinating agent, to produce UFa4 Project 226 was operated

intermttently until 1991 and produced sone 250 kg of UFa A smal |
quantity of the UFRs produced was used in 1987 to nake uranium netal but
the stated purpose of Project 226 was to provide a secure supply of UF,
for eventual conversion to U to satisfy the needs of the gas
centrifuge devel opnment programme. In the event, the material was not
required and remains on inventory in Location C.
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The | ack of success with Project 206 al so pronpted consideration of the
utility of batch processes using boat type reactors and small -scale
experinents were carried out in 19851986 using both Fluorox as the
fluorinating agent as well as direct fluoridation using fluorine gas.
On the basis of this work, the direct fluorination nethod was sel ected
for further devel opment and a | arger |aboratory-scal e boat type reactor
unit, with a capacity of 50g UFs per batch, was constructed in 1986.
This unit operated in Building 15B at Tuwaitha until md-1987 when it
was transferred to Rashdiya. The unit was replicated at Rashdiya and
the two units constituted Project 234.

According to the lragi counterpart the ampunt of UFs produced by the
unit operating at Tuwaitha was 34 kg and by both units operating at
Rashdi ya was about 4 kg. In 1988 a third unit (Project 235) was
constructed at Rashdiya, based on Project 234 designs, and this unit is
reported to have been used to produce a further 500 grams UFe Several
other Projects for UFe production and purification are documented by the
Iraqgi counterpart, including Projects 230, 232, 233, 236, 237, 238 and
238A, but were declared not to have proceeded beyond the design stage.

The total recorded production of UF is about 8 kg which, according to
the Iraqi counterpart was hydrolysed to liquid waste except for 500
grams which is contained in a standard 1S cylinder. The hydrolysed
waste and the remaining 500 grams UFes are on inventory in Location C.

According to the Iraqi counterpart Projects 234 and 235 provided
adequate supplies of UFs to support the developnent work of the
centrifuge progranme. The counterpart also declared its confidence in
its capability to exploit flame reactor technol ogy, which was the basis
of Project 236, to provide sufficient Urs to support the pre-production
devel opment phase. This expressed confidence was based on their
declared acquisition of an assembly drawing of a 1970s design flame
reactor.

Research and devel opment work on UC s production and purification at
Tuwaitha is well recorded in |AEC/PC-3 docunentation. Initial
experiments commenced in 1982 in Buildings 9 and 15 and later, circa
1987, were transferred to Building 85, the Chem cal Engineering
Research Laboratories where activities continued until January 1991.
Fifteen |aboratory-scale research projects and pilot-scale production
and purification projects were inplemented during the nine years
period. Many different feed materials, including, UO, UG, W& and
UOs: 2H,O were tried as were different reaction techniques such as fluid
bed, static bed (boat type) and rotary reactors with |liquid, vapour and
gas phase chlori nati on.

The extensive experinmentation culmnated in the design and construction
of a pilot scale production unit, Project 242, in Building 85, which
used U0, as the feed material and gas phase chlorination. Proj ect 242
which had a production capacity of 20-40 kg UC 4 per day commenced
operation in 1988 and continued, on a canpaign basis, until the end of
1990. During this period some 5,000 kg UC ., was produced using
Brazilian UQ and Al Jesira UQ as feed material. Project 242 was very
successful and the chenmical and operating experience so gai ned was used
to design the industrial scale UCl 4 facility at Al Jesira.
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Three projects, 241B, 245 and 244 were inplenmented from 1987 to 1990 to
establish the capability to meet the purity requirenents for EMS feed
material. These projects which were all based on sublinmation were used
to purify sonme 1,100 kg of UC 4

The nuclear material balance for these Tuwaitha |ocations (Table 1.1)
shows a total receipt of 14,789 kg uranium of which 13,117 kg uranium
has been verified and remains on inventory at Location C. The
resultant inventory difference or "mamterial unaccounted for" (MJF) is
1,672 kg uranium which represents 11.3 % of the total receipts. Sone
components of this MJF conprise strata which are physically present but
difficult to verify, with any certainty, such as the Building 73 waste,
pl ant hol d-up, uranium losses to nmetal slag and others for which Iraq
has provided a plausible explanation backed up by docunentation, such
as the hydrolysis of UrFs and the dissolution of uranium netal.
Conservative assessnent of these conponents would reduce the MJF to
1,086 kg uranium or 7.3 % of the receipts. Gven that sone |arge
inventory strata are inhonogeneous and thus potentially subject to
|large sanmpling errors, and accepting that the loss of sone material,
due to the bonmbardment and lraq's sal vage and conceal nent activities,
cannot be discounted, the MJ value is not considered to be
unr easonabl e.

1.1.6 Sumary

1. Iraq's failure to provide conplete notification to the | AEA of its
i mportation of UG (from Brazil) and yellowake (from Niger) was in
contravention of its safeguards agreenent with the | AEA

2. None of the inported yell owcake had been used by Iraqg and was fully
accounted for through |AEA safeguards verification neasures. Thi s
mat eri al remmins under |AEA control at Location C and is routinely
verified by the | AEA

3. An ampunt of 3,600 kg of the natural uranium dioxide inported from
Brazil was used for the production of uranium tetrachloride, uranium
tetrafluoride, uranium hexafluoride and uranium netal and has been
accounted for in those converted forns. The remmi nder of the UO:
material of this origin has been unanbi guously identified and fully
accounted for. This material remains under |AEA control at Location
Cand is routinely verified by the | AEA.

4, As a result of its extensive audit, the |AEA is satisfied that
Iraq's declared production of yellowake at the Al Qaim facility,
al though well below the full design capacity of the plant, is
consistent with the plant's node of operation and is in good
agreenent with the plant operating records.

5. Taking into account the |osses due to plant damage resulting from
the bonmbardnment and neasures taken by lrag to attenpt to conceal the
function of the plants, the ampunts of uranium dioxide and uranium
tetrachloride declared by Iraq to have been produced by the Al
Jesira facilities are consistent with the plant input.

6. Again, taking into account the losses due to building danmage
resulting fromthe bonmbardnent and nmeasures taken by lrag to attenpt
to conceal the function of the buildings, the anpunts of uranium
conmpounds and uranium netal declared by Iraq to have been produced



S/1997/ 779
Engl i sh
Page 33

at Tuwaitha are consistent with the anmpunts of feed naterial
consuned.

The total amunt of material uwaccounted for, potentially arising
from normal process |osses taken together with the circunstanti al
| osses referred to above, is determned to be just less than 3,000
kg natural uranium which is equivalent to 1.5 % of the non-static
i nventory.
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Table 1.1

Recei pts into Tuwaitha uranium projects

Mat eri al

bal ance — Tuwai t ha urani um projects

Mat erial origi Conpound type Conmpound kg Urani um kg
Brazilian uo, 3, 600 3,150
Al Jesira uo, 2,504 2,180
Al Qaim yel | onwcake 14,072 9, 459
Tot al 14,789
Verified accunul ated inventory
uo, 2,186
UOs 3,188
UO, 3, 667
ucl 4 1,917
ur ani um net al 1, 023
UF, 226
ADU 598
M scel | aneous 330
Tot al 13, 117
I Mat erial unaccounted for (MJF) 1,672 |
Unverified conponents of MJF
Hydr ol ysed UFR, 7
Waste — Buil ding 73 206
Di ssol ved urani um net al 150
Urani um netal sl ag 60
Pl ant hol d-up 163
Tot al 586
[ Adj usted material unaccounted for 1086 [

Iraq's forner
3. 1.

hol di ngs of research reactor fuel

are listed in Table
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1.2. Devel opnent of indigenous uraniumenrichnment capabilities

As stated in the FFCD, lraq's strategy for the acquisition of weapons-
usabl e nuclear material, established at the end of 1981, was to use
el ectro- magnetic isotope separation (EMS) as the primary technol ogy.
The strategy foresaw the devel opnent of industrial-scale plants wth
production capacities of 15 kg/year of highly enriched uranium (HEU -
93% , based initially on natural uranium feed. Gaseous diffusion was
chosen as a subsidiary technology with the declared objective of
bui l ding a plant to produce 5 tonnes/year of |ow enriched urani um (LEU)
containing 4% U 235 to be used as the feed material for the EMS
plants. Assuming that the EMS plants could have been optim sed to use
LEU feed material, the conbination of the two technol ogies could have
nmore than tripled the capacity of each EM S pl ant.

O her technol ogi es such as gas centrifuge enrichnment and | aser isotopic
separation (LIS) were not included in the initial strategy because of
their greater technical conplexity and dependency on equi pnment subject

to export controls. Nonet hel ess, LIS and chemi cal and ion-exchange
urani um enrichment processes were explored, although, according to the
I raqi counterpart, only <centrifuge technology was taken beyond

| aboratory-scal e expl oitation.

In 1987, faced wth what Irag considered to be overwhel nmng
difficulties in the further devel opnment of gaseous diffusion
technol ogy, reduced priority was given to this progranme and the
rel eased resources were assigned to the devel opnent of gas centrifuge
enri chment .

1.2.1 El ectro- magnetic i sotope separation (EM S)

According to the Iraqi count er part and substantiated by PC-3
docunentation, the EM S devel opnent programme was organi sed into three
phases with the first phase concentrating on research and devel opnent
activities using "R40" magnet/separati on chambers. These units which
were designed to have ion-beam paths of radius 40 centinetres, were
1: 2.5 scale versions of the anticipated production-scale units. Phase
one was established in Tuwaitha and continued over the period 1982
through 1987. It involved the construction and operation of an
el ectromagnet (Project 101) and two different magnet/separator systens
(Projects 102 and 103) all of which were in operation in Building 85
fromthe begi nning of 1985.

The second phase, which overl apped phase one, commenced in 1983 and
reached an experinental stage in 1987. Phase two was devoted to
devel opment of R50 and R100 pre-production-scale units (Project 104),
as well as 1:5 scale nodel units (Project 105) which were used to
investigate nulti-magnet series operation as an analytical tool for the
producti on phase configuration. Starting from 1985, a total of one R50
and three R100 magnet/separator systens were built and installed in
Building 80 at Tuwaitha and were operated until 1991. According to
progranmme progress reports obtained by | AEA-6, none of these separators
achi eved nore than 20% of their design capacity. This performance is
in keeping with Iraq's declaration that the total production of
enriched uranium from the devel opnent separators at Tuwaitha was only
640 grans with an average enrichnent of 7.2%
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The design work for the third phase, the production phase, which
proceeded concurrently with the other two phases, was finalised in 1987
and foresaw two identically equipped industrial scale plants, Al
Tarm ya and Al Shargat, each with 70 R120 separators for the production
of uranium enriched to about 20% and with 20 R60 separators for the
production of HEU (93% . The design production of each facility was 15
kg HEU per year, based on natural uranium feed, with the potential of a
nmore than three-fold increase in that production by using LEU as the
feed material .

A foreign civil engineering contractor was enployed to construct nany
of the principal buildings at Al Tarmya but according to lraq, there
was no foreign involvenent in the construction of Al Sharqat.

Iraqgi records show that installation and conmssioning of R120
separators at Al Tarmya comenced at the beginning of 1990 and that,
by the tine of the Gulf War, a total of eight R120 separators were in
limted operation. Preparations had begun for the second group of
seventeen R120 separators to be installed but nothing was acconplished.
Iraq's declaration of the total enriched uranium produced at Al Tarniya
as sone 685 grans at an average enrichnment of 3% is equivalent to only
about 20% of design, both in ternms of mass and enrichnment, but is not
i nconsistent with the reduced performance that night be expected during
conmi ssi oni ng.

Irag states that it had interrupted operations on the 15 Decenber 1990
and that the damage caused by the bonbardnent prevented re-
comencenent .

Construction of the sister facility at Al Shargat was about 80%
complete at the end of 1990. There are no indications to suggest that
any EM S process equi pmrent was ever install ed.

1.2.2 Gaseous diffusion uraniumenrichnment.

a. Backgr ound

Iraq declared the existence of a programme to develop the gaseous
di ffusion process for uranium enrichment to |AEA 3, which arrived in
Iraq coincident with the issue of lraq's 7 July 1991 declaration,
which did not include this information. Iraqg stated that exploratory
work on gaseous diffusion technology had comrenced in 1982 with the
intention of developing the capability either to directly produce
hi ghly enriched uranium or to produce |ow enriched uranium for use as
feed material for the EMS process. The Iraqi counterpart explained
that work had initially concentrated on the developnent of suitable
porous barrier material, on obtaining a theoretical understanding of
flow through porous tubes and on diffusion plant cascade design. By
1985 sone progress had been achieved in producing barrier material,
therefore effort was also placed on conpressor, diffuser and heat
exchanger desi gn. It rapidly becane apparent that a very |arge
i ndustrial infrastructure would be required to manufacture these itens
and that this infrastructure was beyond the national capabilities at
that tinme.

It was further explained that a decision had been nmade in 1987 to
revise the mssion of the team assigned to this task (Goup One) such
that priority was to be given to the exploitation of gas centrifuge
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technol ogy for uranium enrichnment. Somre work on the gaseous diffusion
process did continue, although it was Ilimted to research and
devel opmrent on the barrier material and on carrying out practical tests
on sonme conpressors that had been procured. Iraq stated that its

attenpts to reverse engineer a screw conpressor procured from the UK
wer e unsuccessful.

b. Research and devel opnent

Wrk had comrenced in 1982 with literature surveys of data on
separation barriers, followed by experiments on porous tube nmanufacture
and on the characterisation of porous materials. A nunber of
materials, in various forns and deposited by various nethods, were
investigated during the following three years with little success, due
to excessive pore size and unsatisfactory flow characteristics. Iraq
claims that a suitable barrier material was developed in 1988 which
overcanme these adverse properties, but that the barrier tube was still
found to be mechanically weak in industrial-scale handling.

In parallel with the above, a survey of conpressors judged to be
suitable for transporting the process gas was nmade and specifications
were obtained from potential suppliers. Procurenent action was taken
to purchase conmpressors from conpanies in the USA, Gernmany, France and
the UK and attenpts were nade to locally manufacture a conpressor
casing, but these were not successful. In 1987 design draw ngs of a
screw conpressor were nmade by reverse-engineering a screw conpressor
that had been procured from the UK. However, it was soon realised that
reproduction of its conmponents was beyond the capacity of the existing
nati onal engi neering resources and, although sone attenpts were nmade to

secure foreign assistance, nothing materialised. Concurrent with
these activities, a facility for testing conpressors was built at
Rashdiya but, according to the Iraqi counterpart, was  never

comi ssioned due to the change in enphasis of the progranmme in favour
of the centrifuge enrichnment process.

Theoretical work on diffusion cascade behaviour and cal cul ation of the
performance of a total cascade made up of different sized stages acting

in “square” cascade array were carried out. These cal cul ati ons were
for various cascade sizes ranging from 16 stages in series to 72 stages
in series. Theoretical calculations aimed at optimsing the geometry

and flow paraneters of the diffuser were al so nade.

Facilities were constructed initially at Tuwaitha, then Ilater at
Rashdiya, to test the theoretical npdels of the barrier design and the
diffuser. These test facilities included capabilities to check barrier
porosity, perneability, robustness and gas flow dynanmics for tests with
inert gas and with hydrogen fluoride (HF), fluorine (F) and the process
gas (UFe). Iraq states that, although a nunber of facilities to test
barrier performance in Urs were pl anned, none were conpl et ed.

Barrier manufacturing facilities were comm ssioned to investigate the
various proposed manufacturing processes, culmnating in a |aboratory
scal e production facility capable of making 18 test barrier tubes per
day - several hundred were produced during its operating life-tine. In
1986 Iraqg proceeded with the plans to test a single barrier tube wth
UFs. The tests were stated to have been carried out at Rashdiya in
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1988, within Project 365, where one barrier was exposed to UFg for about
four nonths and Iraq clainms that pronmising results were obtained.

Iraqg further planned to neasure the separation factor of a conplete
single stage unit, initially using a nmixture of two freons having very
di fferent mol ecul ar wei ght s. A separation-test facility was
constructed at Tuwaitha but severe difficulties were experienced in
assenbly due to the |lack of robustness of the barrier tubes. Many were
broken before an engineering solution was achieved. However, before
the facility was conmissioned, the entire project was noved to
Rashdiya. The facility was dismantled and transferred to the new site
and according to the Iraqi counterpart was never rebuilt.

In 1988 a barrier tube suitable for operation in UFs was successfully
manuf act ur ed. The separation performance of a single unit (or stage)
was theoretically determined and planning commenced on Project 366
through which to assess the barrier efficiency of 24 stages operating
in series. The Iraqi counterpart states that this plan was never
completed and that the project was cancelled in 1989. Two further
facilities to nmeasure the separation factor in UFe gas of a single
diffuser stage unit and of 48 diffusers acting in series were also

pl anned. The design of the forner was conpleted but, due to the
revi sed programme  priorities est abl i shed in 1987, was never
construct ed. According to the Iraqgi counterpart, the design of the
latter was never conpleted and the project was stopped when still at

the basic design stage.

1.2.3 Gas centrifuge uranium enrichment

a. Backgr ound

As described by the Iraqgi counterpart the team responsible for the
devel opnent of gaseous diffusion technology (G oup One) becane
i ndependent from PC-3 in August 1987 and was renaned the Engineering
Design Directorate — eventually to becone the Engi neering Design Centre

(EDC) . At the same tinme it relocated from Tuwaitha to prenises
(Rashdiya) in the north-western outskirts of Baghdad, whi ch had
fornmerly been a Mnistry of Irrigation research and devel opnent
est abl i shnent . The relocation was coincident with Irag' s recognition

that the establishment of the engineering infrastructure that would be
necessary to exploit gaseous diffusion on an industrial scale was
beyond Iraq's current capabilities. Consequently, it was decided to
focus the resources of EDC on the development of gas centrifuge
enrichnment technology with the aim of establishing a production
capacity of 10 kg of highly enriched uranium (93% - HEU) per year by
1994. The facilities on the new site were rapidly expanded and
nmodi fications to existing buildings and new building construction
continued wuntil early 1991, as work on the centrifuge enrichnent
process gat hered nomentum

Very little technical docunentation is available to support Iraqg's
description of its work on gas centrifuge enrichment technology. There
are very few technical reports and not one single exanple of an
of ficial progranmme report coded in accordance with the system descri bed
in the FFCD. However, Ilraq has nade available to the |IAEA a large
nunber of technical drawings from which it has been possible to
understand the progression of the design of the various types of
centrifuge machi nes considered in Iraq's devel opment progranme.
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b. Research and Devel opnent

Work commenced in August 1987 with an attenmpt to develop the oil-
bearing (Beams type) gas centrifuge for which extensive design
information was available in open US literature. EDC s technical
capabilities developed rapidly and, by late 1987, the first oil
centrifuge (GS-1) was built and subjected to |l|aboratory trials.
Rot ati onal speeds greater than 30,000 rpm could not be achieved due to
vi bration, high power consunption and vacuumdifficulties.

In the face of these difficulties in the summer of 1988 EDC sought

foreign assistance through HH, a German conpany already involved in
the supply of specialist machine tools to Iraq’'s arnmanents industry.

H&H introduced two foreign nationals who had previously been enployed
by MAN - a German conpany that had, in the 1970's and early 1980’s,

been involved in the design, developnent and supply of centrifuges to
URENCO, the European centrifuge enrichment conpany which produces |ow
enriched uranium (LEU) for nuclear power station fuel. During the next
2 years the difficulties with unbalance and vacuum were gradually
overcone as rotor dynanmics and bearing knowhow was learnt, wth
gui dance from the ex- MAN enpl oyees, and by the inport of high quality
bal anci ng machi nes and drive units. By mi d-1989 a speed of 50,000 rpm
was achieved in vacuum These nechanical trials were followed by
separation tests using a mixture of freon and carbon dioxide gas to
simul ate wuranium hexafluoride (UF6) gas, the nedium used in the
centrifuge enrichment process. The separation tests which were carried
out at a meaxinmum rotational speed of 25,000 rpm gave a separation
factor of only 1.04, which was nuch |ower than the theoretical value of
1. 09.

By this tine resources assigned to the devel opnent of the oil -bearing
centrifuge were already being reduced in favour of devel opment of the
nmore efficient magnetic bearing centrifuge, internationally exploited
on an industrial scale.

The shift of focus from the oil-bearing centrifuge was due to the
provision, in the second half of 1988, by one of the ex- MAN enpl oyees,
of a nunber of design drawings relating to early devel opnent designs of
a magnetic bearing (Zippe type) centrifuge. As a consequence EDC
applied nmost of its resources to the design and devel opnent of a
magneti c-bearing centrifuge based on a naraging steel rotor rotating at
sub-critical speeds.

During 1989 H&H introduced a further ex-MAN enployee who, in co-
operation with one of the original individuals, provided to EDC nany
detailed design drawings along with some 170 technical reports and
specifications relating to the production and operation of centrifuges
under devel opment by URENCO in the 1970's. This information covered
both sub-critical and supercritical <centrifuge designs and also
included sonme drawings for a three metre long supercritical machine
under developnent, by MAN, in the early 1980 s. None of these
technical reports and specifications were included in the docunentation
made available by Iraqg to the | AEA, and the few URENCO rel ated draw ngs
i ncluded were of minor technical significance.
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During the period fromlate-1988 through m d-1990 EDC produced a series
of designs, each one initiated by information or advice deriving from
the ex- MAN enployees, and proceeded to attenpt to manufacture trial
quantities of centrifuge conponents. It was quickly concluded that
lraq's existing manufacturing capabilities were unable to produce the
rotating conponents of centrifuge machines to the required accuracy and
quality and, in the first instance, indigenous production was limted
to stationary conponents. A decision was taken to strengthen the
i ndustrial infrastructure through the inmport of high quality, dedicated
CNC machi ne tools, in npost instances |inking the purchase to the supply
of quantities of denobnstration conponents which were to be used for the
assenbly of devel opnent centrifuges.

Machi ne tool suppliers were approached in Gernmany, Yugoslavia, and
Swit zerl and. Some orders for small quantities of conponents were
pl aced with a German conpany and a UK conpany, which were not linked to
the supply of machine tools. EDC s procurenent strategy did not always
proceed smoothly as denonstrated by the inpounding, by the Gernan
custonms authorities at Frankfurt airport, of machined naraging steel
forgings, finished maraging steel conponents and CNC nachine tools
bei ng supplied by a Swi ss machi ne tool conpany.

In md-1989 Iraq accepted the offer fromone of the ex- MAN enpl oyees to
provide design details of a sub-critical centrifuge based on a carbon
fibre conposite rotor and also to supply sone trial rotors. Car bon
fi bre conposite had many technical advantages over maraging steel and
had becone the material of choice in European commercial gas centrifuge
enrichment plants. By the end of 1989 EDC had devel oped a series of
sub-critical centrifuge designs based on the carbon fibre rotor and, by
early 1990 sufficient conponents had been procured to support prototype
centrifuge production and testing. The procured conponents included
about 50 carbon fibre rotors supplied by ROSCH, the conpany owned by
the ex-MAN enpl oyee who had sponsored the initiative.

In the spring of 1990 the first magnetic centrifuge using a carbon
fibre conposite rotor was successfully assenbled and tested at an
operating speed of 60,000 rpm over a period of several nmonths in a
mechani cal test stand. In md-1990 this centrifuge rotor was installed
in a process test stand and about 100 hours of operation in UF was
achi eved during the following 6 nonths. Although not fully optinm sed,
a separative work output of 1.9 Kg SWyear was achieved with the
prototype such that a cascade of 1,000 such centrifuges operating
continuously for 1 year would have the capacity to produce 10 kg of 93%
HEU.

The Iraqi counterpart explained that no enriched uranium was
accumul ated during the separation tests since, due to the limted
quantity of UFs available, the enriched material produced was re-m xed
with the resultant depleted material for re-feeding into the test
centrifuge - a practice commonly adopted in test |aboratories. The
Iraqgi counterpart maintains that the mechanical and process test stands
were the only two test stands that were ever operated, and that a third
test stand designed to acconmmpdate two centrifuges operating in series
or in parallel, planned for late 1990, was never inplenented.

According to the Iragi counterpart, its exploitation of the designs of
supercritical centrifuges which it had acquired was limted and had
been done on a spare-time basis, as the bulk of its resources were
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dedicated to the further developnent of its prototype sub-critical
machine and preparations for its large-scale production. The
counterpart stated that the studies done on supercritical centrifuge
machi nes were focused on the design of a three netre machine, sinply
because the information it had obtained for this particular centrifuge
design was far nore conplete than the information it had on a two-
cylinder maraging steel rotor design, although Irag had first received
this latter information. Centrifuge experts consider that Irag would
have needed to gain practical experience with the nmanufacture and
operation of sinpler designs of supercritical centrifuge machines
before progressing to exploit a three nmetre multi-cylinder machine.

Al though Iraq had made nodifications to buildings at Rashdiya and Al
Furat to accommmodate three netre centrifuge nmachines it insists that
these actions were very forward-looking and should not be taken to
indicate that Iraq had imrnent plans to exploit this advanced design
centrifuge. It is, however, relevant to note that only a few exanples
of the centrifuge drawings Iraq obtained fromthe ex- MAN enpl oyees have
been made available to the |1AEA and that the draw ngs contain only
m nor details.

c. Preparation for Production

In md-1989, apparently confident of success in the exploitation of gas
centrifuge enrichment technol ogy, EDC contracted with both |ocal and
international organisations for the construction of the Al Furat
facility, which was to accommpdate the factory for the mass production
of centrifuges and a pilot-scale cascade hall. As was reveal ed post-
August 1995, Iraq had also planned to build a second large scale
centrifuge facility in the Taji area which was intended to acconnpdate
a cascade of up to 1,000 centrifuge machines and, according to the
Iragi counterpart, was to acconmodate a commercial scale UFg production
pl ant.

In parallel with the R&D effort, expedient procurenent of raw materials
had been initiated, particularly of nmaterials subject to export

controls by supplier states. Quantities ordered were sonetinmes far
larger than required to nmeet the imediate goal, as typified by the
procurenent of 100 tons of maraging steel. Machi ne tool procurenent

was proceedi ng, although by mid-1990, deliveries were behind schedul e.
In the sunmer of 1990 Iraq received from H&H a flow form ng nachine
whi ch, according to EDC, was installed at Al Furat and enabled the flow
formi ng of maraging steel rotor cylinders to comence on a trial basis.
Around this tine ancillary equipment for welding and heat treating
mar agi ng steel was also inported. Records indicate that only a few
heat treatment tests were carried out and the test conditions chosen
are clearly indicative of the availability of external advice.

The existence of Al Furat was revealed in late July 1991 during the
IAEA's fourth inspection canpaign, but Iraq continued to deny the
exi stence of Rashdiya until 1993 and even then considerably understated
its actual role. It was only after August 1995 that Iraq acknow edged
more fully the role of the Rashdiya facility and reluctantly disclosed
the plans for the developnent of the Taji facility.

In its efforts to obscure the extent of the gas centrifuge devel opnment
programme lraq had, in 1991, clained that the plan was to manufacture
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only 200 centrifuges per year at Al Furat and even then expected a high
initial reject rate. From the outset it was evident to the |AEA that
the facility would have been capable of a considerably higher
production rate - possibly as high as 5,000 nachines per year, or
sufficient to supply a facility with the capacity to produce 50 kg
HEU/ year . Exi sting buildings on the site were nodified, one of which
(B03) was used tenporarily from Autumm 1990 for production devel oprment
trials, a further building (B00) was alnpbst conplete in its
refurbi shment and was ready to accommmpdate CNC nmmchine tools, delivery
of which had al ready begun, when activities were suspended in 1991. Two
| arge, purpose-designed buildings were under construction and at an
advanced stage, although some 6 nonths behind schedul e. One of these
(B02) was being constructed by a UK conpany and the other (B0O1l) by a
Ger man conpany, and both involved clean room technol ogy.

Building BO2 was to be wused for flow form ng, conponent cleaning,
quality control and sub-assenbly. Building BOl was intended for fina
assenbly, single machine spin testing, cascade pipework manufacture and
a denonstration cascade of 120 machi nes capabl e of produci ng about 1Kg
HEU/ year. To support the construction phase, H&H persuaded a snall
nunmber of conpanies that had previous experience in centrifuge
manufacture and plant construction as URENCO contractors to run
training courses for Iragi staff on corrosion of special steels,
pi pework fabrication and wel di ng technol ogy.

In parallel with these activities EDC was actively pursuing carbon
fibre conposite technology and in 1989 had ordered through the conpany
ROSCH a purpose-built carbon fibre w nding nmachine and a supply of
carbon fibre filanment and epoxy resin in order to establish an
i ndi genous capability to manufacture carbon fibre conmposite cylinders
for centrifuge rotors. The delivery to lraq of these mmterials and
equi pnment was initially prevented by the 1990 prohibition of exports to
Irag but a second attenpt by Iraq was successful in achieving delivery
of the equipnment and materials to Jordan in 1991. This had been
acconpl i shed through a system of transhipnment through an inport/export
agency in Singapore — the equipnent and materials were not inported to
Iraqg and are under official custody in Jordan awaiting disposal by the
| AEA

Iraq's anbitious and rapidly developing programme for the design,
devel opment, manufacture and operation of gas centrifuge machi nes was
not, according to the Ilraqgi counterpart, matched by a sinilar high
priority plan for the secure supply of production-scal e amunts of UFg -
the basic feed material. Iraq has declared its |aboratory-scale UFs
producti on capacity to have been nobre than adequate to support the
ongoi ng devel oprment activities in 1990 and considered that there was no
urgency to provide for |arge-scale production. Despite this apparent
|l ack of concern, Iraqgi programe docunmentation indicates that designs
for larger capacity UFs production plants were well advanced and civi
engi neering design was in progress.

Recognising the inevitable delays in the conpletion of Al Furat, a
deci sion was made to construct an additional building at Rashdiya which
woul d include a centrifuge hall to accommpdate the pre-production-scale
120 centrifuge cascade. In the aftermath of the invasion of Kuwait,
addi ti onal work was undertaken to adapt part of an existing building at
Rashdiya to acconmpdate a 50 centrifuge cascade as part of the "crash
programe" - see section 1.3
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1.2.4 Chem cal and ion exchange urani um enrichnent

a. Backgr ound

According to available Iraqi documentation, research and devel opnent

into uranium enrichment through solvent extraction and ion exchange
processes comrenced in 1988. The decision to explore these enrichnent
technol ogies followed a review by the Iragi Atonmic Energy Conmi ssion
(IAEC) of known enrichment nmethods and a sinmlar review of the
feasibility of a plutonium production reactor. The relocation and
reassi gnment of Group One, which had been pursuing gaseous diffusion
technology within |AEC Department 3000, during the summer of 1987,

coul d have provided the inpetus for these initiatives.

The stated objective of the investigation of these two additional
enri chnment nethods was to provide an alternative supply of |ow enriched
uranium (LEU) as the feed for its EMS facilities — see 1.2.1.

Irag had (and retains) a strong technical background in chenical
processes. The lraqi scientists involved in the solvent extraction
programme were often also involved in the ion exchange programe.
Petrochemical 3 (PG 3) Project docunments indicate that Goup Two
Activities 2CC and 2CE contributed to the exploration of solvent
extraction and i on exchange enrichnent.

b. Chem cal Enrichnent (Solvent Extraction)

Iraq's programme for chem cal enrichnent by solvent extraction was
nodel | ed on the French CHEMEX sol vent extraction process which was well
described in open literature. Only rather elenentary practical work
seens to have been carried out on the CHEMEX process, but it was
apparently enough to establish inmportant fundanental factors. Although
lraq's efforts depended to a substantial degree on published
information, it is clear that its scientists had a good understanding
of solvent extraction technol ogy.

Iraqg stated that the goal of the chemical enrichment process was to
provide LEU feed material (1.5-2.0 % U 235) for the EMS process. The
production scale design, described in a Decenber 1990 PG 3 report,
however, called for an annual production of 4-5 tonnes of LEU (3-4 % U
235). The differences between the enrichnent |evel goals has not been
resolved, but may be the difference between the theoretical goal (3-4
% and expected practical results (1.5-2.0 % . The production-scale
design foresaw about 50 stages and anticipated a separation factor of
1. 0025.

A substantial amount of |aboratory work was carried out in Tuwaitha
pursui ng basic studies designed to neasure the separation factor, using
30-35% TBP (tri-buytl phosphate) as the extractant in a kerosene
diluent, but by the time of the Gulf War such work appears not to have
progressed beyond | aboratory-scal e.

The stated strategy was to address practical problens as they arose in
scaling up to production processes, but it is <clear that nany
significant technical chall enges would have been net. The choice of an
enpirical approach rather than one based on a conprehensive theoretical
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under standi ng of the process would have conplicated the resolution of
practical problens.

Iraqg attenpted to procure a considerable amunt of equipnent to support
this progranme - notably an unsuccessful attempt to procure a conplete
engi neering-scale test unit for the French CHEMEX process. Recor ds
indicate that inports by Ilrag to support its research into chem cal

enrichment were limted to |aboratory equi pment such as mixer-settlers

punps, distillation units, and pulse col ums. According to the Iraqi
counterpart, nuch of this equipnent was destroyed during the aerial
bonmbar dnent of Tuwait ha. Iraqg had also placed orders for key pilot
pl ant equi pnent such as glass colums and m xer-settlers, but the 1990
embargo on exports to Irag prevented their delivery.

C. | on exchange enri chnment

Iraq's programme for ion exchange enrichment was nopdelled on the
Japanese ASAH technique, which was also well described in open
literature. The goal of this programme, specified in an Cctober 1990
report, was to establish the capacity to produce 5 tonnes of LEU (3% U
235) per year for use as feed naterial for the EM S process.

Iraq appears to have made conparatively less progress in its work on
i on exchange enrichment than it had in the CHEMEX process and had not
yet addressed nmany of the nore difficult technical <challenges in
scal ing-up the process to production |evel. The work stopped at the
| aboratory scale at the onset of the Gulf War.

lraq produced a total of about 100 kilogranms  of pol yvi nyl ,
phenyl pyri di ne-based, nacroreticular (highly porous) anion exchange
resin in 20-kilogram batches over a two-year period. This resin choice
is consistent with a programme based on the Japanese ASAH technique
Experinments carried out using a four neter long, two centinmetre
diameter colum achieved a separation factor of 1.0007. The
experinments were conducted at a nom nal pressure of 4 bar and a nom na
tenperature of 80 degrees Cel sius

A January 1991 PC-3 report docunents Iraq’s consideration of a combi ned
sol vent extraction/ion exchange enrichment process, in which the output
of the solvent extraction process would have fed the ion exchange
process with 1.5-2.0% LEU. The output of the conbined process would
have been 8% LEU, which was again intended to be used as feed materia
for the EMS process

1.2.5 Laser isotopic separation

In following up on Menber State information, in August/Septenber 1994,
the |1AEA (I|AEA-26) was, after several days of statenments to the
contrary, able to obtain fromlraq a statement that the Laser Section
(6240) within the Physics Departnent (6200) of the Iraqi Atom c Energy
Conmission had in 1981 been directed to work on Laser |Isotopic
Separation and to study both atomic (AVLIS) and nmolecular (MIYS)
technol ogi es.

The ensuing discussions revealed a poorly focused and poorly equipped
programe whi ch had endured until 1987, but had done little nore than
scrape the surface of either technology. This lack of achieverment was
due in part to the conplexity of the technology and also to the
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difficulties experienced in obtaining critical controlled equipnent,
not ably copper vapour | asers.

The inspection produced no indications that Iraq had reached the point
of an integrated experiment that achieved any isotopic separation of
either elenental wuranium or UR or that even the nost rudinentary
capabilities had been devel oped in either AVLIS or MIS technol ogi es.

| AEA-26 did, however, record its surprise that the relatively sinple
task of developing the technology for the production of uranium netal

vapour had not been attenpted or acconplished. After August 1995 it

was learned that two attenpts had in fact been nade to construct a
sui tabl e vacuum chanmber to facilitate AVLIS experinments. It was also
|l earned that the second of these attenpts had been successful and that
the chanber had been equipped with an electron beam gun for the
vaporisation of wuranium netal. According to Iraq's statenents, one
experinment using two photon excitation was carried out in 1986 but did
not produce conclusive results due, it was thought, to Ilack of
precision in the design of the ion optics. A second experinment was
carried out in 1989 after having optimsed the equipnent internal

arrangenents on the basis of results obtained from experinents wth
al um nium netal . The experiment wth wuranium netal proved to be
i nconcl usi ve. It was explained that further work was abandoned due to
the failure of the electron beam gun and because the low priority
assigned to the research programe woul d not support the procurenent of
a repl acenent.

1.2.6 Sumary

1. Iraq woul d have eventually achieved a neasure of success in its EMS
programe but, based on reported performance, it would have required
extraordi nary good fortune in the commi ssioning of the Al Tarniya
plant for it to have produced 15kg of HEU before 1994. Had |raq
obtai ned supplies of LEU or chosen to divert from | AEA safeguards
its holdings of 1.7 tonnes of LEU, it could have produced the sane
gquantity about a year earlier.

2. The commissioning of the Al Sharqat EM S plant would, around 1995,
have provided Irag with the capacity to produce 30 kg HEU per year.
The use of clandestinely procured or produced LEU feed of 2.5%—- 5 %
enrichnment could have resulted in a three or fourfold increase in
this capacity.

3. The gaseous diffusion devel opment programme suffered many technical
set -backs and there were apparently many changes in plans which
hi ndered progress, including the 1987 relocation of the programe
from Tuwai t ha to Rashdiya.

4. Iraq appeared to have been slow to recognise the extent of the
industrial infrastructure that would have been required to support
the large-scale exploitation of gaseous diffusion technol ogy which,
even by nodern standards, is considered to be a conplex technical
process.

5. There is no evidence of any external help or advice having been
given to the gaseous diffusion programe.
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6.

10.

11.

12.

Al though it is stated in the FFCD that all work on gaseous diffusion
was stopped in 1989, discussion with the staff involved indicates
that a small team had continued to work on barrier technol ogy until
the progranme was interrupted by the Gulf War. At that time all
rigs at Rashdiya were stated to have been dismantled and renmoved and
the facility was sanitised in an attenpt to renove all indications
of its involvement in Iraq' s clandestine nuclear programe. Duri ng
the | AEA inspections of Rashdiya in the sunmer of 1991 no evidence
of any continuing activities was detect ed.

It is wunlikely that gaseous diffusion would be a technology of
choice in a reconstituted nucl ear programre.

Iraq's post - war efforts to conceal al | centrifuge related
docunentation, the extent of its know edge and the associated
facilities and sites greatly conplicated the |AEA investigations,
particularly since nuch of the centrifuge docunentati on was stated
to have been destroyed during the period when it was continually

bei ng nmoved from one hiding place to another. It cannot be ruled
out that some docunentation and sone centrifuge conmponents are still
being deliberately wthheld. In this context it is relevant to

record that of the drawi ngs and specifications provided by the ex-
MAN enpl oyees, Irag has handed over only a few relatively trivial
exanpl es to the | AEA.

From the information supplied by |Iraq or uncovered by |AEA
i nspection teans, it is clear that EDC had made significant progress
in gas centrifuge developrment in a relatively short tinme and had
produced a prototype sub-critical centrifuge which it considered to

be appropriate for large scale exploitation. This achievenent -
greatly accelerated by foreign assistance - is considered to be
consistent with the tinme-scale and resources invested. It nust be
assuned that, wthout the interruption of the Gulf War, Iraq would

have been in a position to build and comence to operate gas
centrifuge pilot cascades of up to 100 machines around the end of
1991.

There is no evidence to contradict EDC s statenent that they had not
carried out nmulti-centrifuge tests through which they would have
gained practical experience in the design and operation of gas
centrifuge uranium enrichnent cascades. The achi evenent of
successful operation of centrifuge cascades is a conplex task
requiring considerable, tinme-consum ng practical devel opnment work.

A total of about 1,000 centrifuges of the type developed by Iraq
woul d need to have been operated continuously throughout 1993, in
order to achieve the target of 10 kg of weapons grade HEU by 1994.
The programme was behind schedule and it is doubtful whether the
lost tinme could have been made up. The production workshops at Al
Furat, once in operation, could easily have produced centrifuges at
a rate of several thousand per year, thus the post 1994 expansion of
operating facilities would have been rapid.

Assunming progress could be sustained it is probable that the
operation of cascades of the order of 1,000 machi nes could have been
achi eved around the end of 1994. This capacity alone would have
contributed an additional 10 kg HEU to Iraq' s annual production of
HEU. However, if it is assuned that Irag would have continued to
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add to its centrifuge based separative work capacity even at the
relatively nodest rate of 500 nachines per year, the centrifuge
programe, based on the 1991 single cylinder, sub-critical machine,
coul d have produced around 140 kg HEU by the end of the year 2,000.

It is highly likely that carbon fibre conposite rotors were to be
adopted in favour of the maraging steel option and the Iraqi
counterpart was confident that it would have been able to continue
to circunvent the export controls on the specialised carbon fibre.
This confidence appears to be justified by the fact that, even after
the reinforcement of export controls following Iraq' s invasion of
Kuwait, it was possible for Iraq to procure, through a European
agent, a mmjor consignnent (including carbon fibre and a purpose
built conmputer nuneric controlled w nding nmachine), which was
transhi pped through Singapore to Jordan.

.Irag has clained that it did no significant work on advanced (super-
critical) centrifuge designs and that the nodifications made to
bui |l di ngs at Rashdiya and at Al Furat, to accomopdate such machi nes,
were very forward-|ooking and should not be taken to inply Iraq's
immnent intent to exploit such designs. Al t hough there are no
means available to verify these statements they are, neverthel ess,
considered to be consistent with Iraq's programre resources and the
related tine frane.

.From the available evidence it wuld appear that the plan to
fabricate gas centrifuges and construct and conmmission a fifty
machi ne cascade within a six nonth period around the end of 1990 was
wildly optimstic and available evidence suggests that work had
barely comenced when the conflict started.

.Iraq's stated |ack of concern about the absence of production-scale
UFs capacity is not consistent with its anmbitious and rapidly
devel opi ng progranme for the design, developnment, nanufacture and
operation of gas centrifuge machines. Al t hough the civil
engi neering designs for such a facility appear to have been well
advanced there are no indications that construction work had begun.

.Although in 1991 EMS was still Iraqgq's process of choice for the
production of highly enriched uraniumthere is little doubt that gas
centrifuge enrichment would be the process of choice for a
reconstituted enrichment progranme.

.Al though the nunber of technical reports for the solvent extraction
and ion exchange programmes is limted, the information contained is
consistent wth programmes orientated toward practical desi gn
studies, which tends to confirm lraq' s statement that theoretical
chem sts were not involved. The available technical reports were
alnost all issued in 1989 and 1990 and are thus consistent wth
programes developed as a result of the 1988 |AEC review of
enri chnment technol ogi es.

.It is highly unlikely that Irag would have invested further effort
in the large-scale exploitation of LIS as a neans of production of
hi ghly enriched urani um
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1.3 The intended diversion of research reactor fuel

1.3.1 The “crash programme”

Foll owi ng the August 1995 departure from lrag of the late Lt. General
Hussein Kanel, Iraqgi authorities revealed to the I1AEA a plan, stated to
have been initiated by Hussein Kanel shortly after Iraq’ s August 1990
invasion of Kuwait, to divert from | AEA safeguards the highly enriched
uranium (HEU) contained in the fuel of the two research reactors on the
Tuwai t ha canpus of the Iraqi Atom c Energy Comm ssion (I AEC) and to use
this material to produce the core of a nucl ear weapon.

This plan, referred to as the “crash programe”, is one of the nopst
substantial items of information revealed by Iraq during the high Ievel
technical talks in August 1995. In this regard the | AEA was provided

with technical reports and engineering drawi ngs describing the
practical steps planned to be followed in the recovery of the HEU from
the research reactor fuel and its subsequent conversion to netallic
form as raw material for the production of the core of a nuclear
weapon.

Al t hough, as stated by the Iraqi counterpart, the plant for the
recovery of the HEU had been built and fully commi ssioned, the sinple
fact that the | AEA successfully accounted for the entire inventory of
the HEU reactor fuel, in May/June 1991, clearly shows that the canpaign
for actual extraction of the HEU from the reactor fuel was not
initiated.

Had the crash programe been carried through it could have reduced the
time for Iraq to fabricate its first nuclear device by as nuch as two
years.

The inventory of enriched uranium research reactor fuel under |AEA
saf eguards, as of April 1991 is shown in Table 1.3 bel ow.

1.3.2 The recovery of the highly enriched uranium - Project 601/603

As recorded in a series of Iraqgi technical reports, Project 601 was
established in August 1990 with the objective of extracting the highly
enriched uranium (HEU) from research reactor fuel for use as the core
material of a nuclear weapon. A chemi cal plant, based on solvent
extraction technol ogy, was designed and its conponents fabricated and
installed in the hot cells of the Active Metallurgy Testing Laboratory
(LAMA), Building 22, on the Tuwaitha site.

The team working on this project had already accumnul ated experience
from its |aboratory-scale work on the separation of plutonium from
irradi ated natural uranium fuel rods and was confident that it would be
able to achieve its objective. The throughput of the plant was
designed to accommpdate the processing of one, possibly two, fuel
el ements per day such that the recovery of the HEU from the 69 fresh
and 38 lightly irradiated fuel elenments could have been acconplished
within 2 to 3 nonths, thus making avail able some 26 kg of HEU, in the
form of UNH containing 22.4 kg of the isotope U 235, |ess process
| osses.

The next phase of the plan would have involved the processing of the
highly irradi ated HEU reactor fuel, naking available a further 14 kg of
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HEU containing some 10 kg of the isotope U 235. This phase of the
project would present a greater technical challenge because of the need
to remove considerable fission product contamination fromthe separated
uranium - the process | osses would nost likely be significantly higher.

PC-3 report 1556 of 3 January 1991 includes cal cul ated data from which
to estimate the fission product content of 62 irradiated fuel elenents
(80% enriched) based on tabul ated data of the burn-up and cooling-time
of each el enent. These 62 elenments, together with the 34 elenents
remaining in the core of the |IRT-5000 reactor, represented the total
inventory of 96 irradiated fuel elenents of 80% enrichment, as verified
by the |IAEA on 19 Novenber 1990. The report also calculates the
typical fission product content of the nmuch nore lightly burned-up 93%
enriched fuel fromthe Tanmuz 1 reactor.

O her less significant phases of the project would have involved the
recovery of the uranium from reactor fuel of |ower enrichment, much of
whi ch was highly irradiated.

The design, fabrication and installation of the chemcal plant was
conpleted within a period of little nobre than three nobnths, which
enabl ed the plant to be commi ssioned using unirradi ated natural uranium
solutions during Decenber 1990. The Iraqi counterpart stated that the
pl ant was ready to receive HEU feed material in early January 1991 and
cl earance had been sought from Hussein Kanel to comence actual
oper ati ons. According to the lraqgi counterpart, no such clearance was
received and the fuel elements remained intact apart from the end-caps
having been cut from three elenents to facilitate their feeding into
the input acid dissolution tank. The LAMA building was seriously
damaged during the January 1991 bonbing of Tuwaitha and, according to
the Iraqi counterpart, the plant conponents were salvaged and placed in
tenmporary storage at the Al Shakili storage conplex adjacent to the
Tuwai tha site.

Again according to the |lraqi counterpart, and supported by PC-3
techni cal docunentation, when it becane clear that the project could no
| onger be housed in the LAMA building, the uranium recovery plant was
redesi gned — as Project 603 - in order that it could be re-installed at
the Al Tarmiya site which had sustained |esser bonmb danmage. The
techni cal docunentation describing Project 603 indicates that it was to
be limted to recovering the HEU from the fresh fuel elenents and to
convert the recovered material to the formof UQ.  The UG material was
then to have been transferred to Project 247 where it would have been
converted to UCl4 in which formit could have been used as feed for EMS
separators and enriched to 93%

1.3.3 The further enrichment of the highly enriched uranium — Project
521C

According to the Iraqi counterpart, it was planned to further enrich
the uranium recovered fromthe irradi ated HEU reactor fuel enploying a
50 machi ne centrifuge cascade which was to be designed, fabricated and
installed in Hall 9 of the EDC establishment at Rashdiya. According to
the Iraqi counterpart the centrifuge machines were to be constructed
partly from conponents already procured from foreign suppliers and
partly from conponents ordered fromlraqi engi neering conpani es.
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Again, according to the lragi counterpart the cascade was anticipated
to include a mixture of centrifuge types, differing principally wth
regard to the rotor type — either carbon fibre or maraging steel. The
counterpart maintains that no attenpts were nade to assenble centrifuge
machi nes from the avail able conponents but expressed confidence that
when all the conmponents required for the cascade were available they
coul d have assenbl ed the machines at a rate of at |east one per day.

The basic civil engineering nodifications were stated to have been nade
to Hall 9 and concrete foundation strips had been cast, on the existing
floor, to accommodate a cascade of two parallel lines of 25 machines
Al t hough sone shuttering had been assenbled, none of the concrete
mounting blocks for the centrifuge machi nes had been cast before the
post -war deci sion was taken to abandon the project sub-task.

According to the Iragqi counterpart, in order to conceal the
preparations for Project 521C, the concrete foundations, cast on the
floor of Hall 9, were renoved and the concrete floor tiles were
stripped from the entire floor area. The hall was also filled with
sacks of cenment which inhibited access for inspection. When the
enptied hall was inspected in 1996, it was still possible to observe

what was stated by the Iraqgi counterpart, to have been the civi
engi neer’s markings on the walls, indicating the planned |ocations of
the two lines of centrifuge machi nes

The Iraqi counterpart declared that not one single machine was
conpl eted for Project 521C and consequently no uranium was introduced
into Hall 9. Although there is no evidence to refute this declaration
there is no docunentary evidence to support it.

1.3.4 Conversion to netal of highly enriched uranium-— Project 602/602B

Project 602 was designed to receive the recovered HEU from Project 601
in the formof UNH and to convert it to nmetal form which would be the
feed material for casting the core conmponents of the nucl ear weapon.

The project was housed in Tuwaitha Building 64 and involved plant
stages for the conversion of the input UNH through UQ to UO, the
conversion of UG to Urs the reduction of the UFs to uranium netal and
systens for waste recovery. The plant stages for the conversion of the
UNH to UOs; were designed on the basis of |aboratory-scale tests and were
fabricated, installed and conm ssi oned usi ng natural uranium feed.

The basic technology for the preparation of UFs was already well
established and an existing UrR /uranium netal project, with a capacity
of 20 kg uranium netal per day, designed around the end of 1989, was
adopted for Project 602. This plant stage had been installed,
commi ssi oned and had produced a 10 kg test batch of natural UFs around
the end of 1990. The reduction of UFs to uranium nmetal presented little
technical challenge as the process had been in use for natural uranium
since md-1986. The principal devel opnent work required in this area
was to inprove techniques in order to conpensate for the process |osses
that would otherwise result from the small batch size of sone 100 g
that had been selected by the project nmnagers. Al t hough the waste
recovery plant stages were not yet installed it can be accepted that
the capability to conmence the conversion of HEU from UNH to netal was
essentially available in January 1991.
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Building 64 was severely damaged in the January 1991 bonbardnent of
Tuwai tha and the project could no |onger proceed in that building. The
undamaged pl ant equi prrent was sal vaged and st ored pendi ng
reconstitution of the capability. The project was redesigned and
documented as Project 602B, but, according to the lragi counterpart, no
practi cal measures were taken to reconstitute the capability.
According to the lraqgi counterpart, the plant conponents that had been
commssioned and thus contamnated wth nat ur al urani um wer e
unilaterally destroyed, while other general purpose conponents were
retai ned for subsequent use in non-nuclear activities.

1.3.5 Sumary

1. Since the | AEA was able to account for all of the research reactor
fuel, lrag did not nake any practical progress in the recovery of
the HEU material. Had Iraq been able to proceed, it is possible
that the HEU naterial from the fresh and lightly irradi ated reactor
fuel could have been recovered and made available in nmetal form
around the niddle of 1991.

2. The counterpart's statenent that, following the aerial bonbardment
of Tuwaitha, action was taken to redesign the HEU uranium recovery
and the HEU uranium netal preparation plant for re-installation at
alternative locations provides clear indications that the “crash
programe” was not abandoned in January 1991. I ndeed the fact that
the redesign docunents, provided to the | AEA by the counterpart, are
dated 8 June 1991, might indicate that the “crash programe” was not
abandoned until it became evident to Iraq that the reactor fuel was
to be renpved from the country (the first shipnent took place in
Novenber 1991).

3. The FFCD is unclear regarding the role of the centrifuge enrichnent
Project (521C) as to whether it was planned to further enrich the
HEU recovered from both the fresh and irradiated 80% enriched
reactor fuel or whether, nore logically, the project was to be used
to re-enrich the uranium recovered from the irradi ated 80% reactor
fuel and perhaps that from the 36% enriched reactor fuel. Although
to considerably different degrees, the recovery of the HEU from
these latter two categories of fuel would have presented a
significant additional technical challenge owing to the necessity to
purify the recovered HEU from fission product contani nation.

4. The civil engineering arrangenents for Project 521C were well in
hand, but no significant progress was nmade with the fabrication of
centrifuge machines or the construction of the cascade, because Iraq
| acked sufficient nunmbers of inported conponents and as indicated in
programe documentation, was unable to indigenously nmanufacture such

components. Furthermore it had not yet developed the ability to
produce rotor cylinders from either maraging steel or carbon fibre
conposite due, in this latter regard, to the hold-up, in Ammn,

Jordan, of critical conponents and equi pnent.

5. The inplications of Project 603 - the post-January 1991 redesigned
version of Project 601 - is that Iragq planned to use EMS to re-
enrich the HEU recovered fromthe fresh 80% enriched reactor fuel.
This is certainly feasible and could have been acconplished in a few
mont hs given the availability of a small nunmber of fully operational
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Table 1.3
lrag’s research reactor fuel inventory
as verified by the | AEA on 19/20 Novenber 1990
Enri chnent Nunber of Irradiationf U ani um U- 235 Co nt
% U 235 el enent s St at us content kg | content kg ment s
93 1 Fresh 0.417 0. 389 Test el ement
38 Irradiated | 11, 874 11, 050 Very | ow burn-up
80 68 Fresh 13,722 10, 998
62 Irradiated | 12, 379 9,978 2-12 years cool ed
34 Irradiated | 6,812 5,482 Reactor core fue
36 10 Fresh 3, 538 1,272
3 Irradiated | 1, 002 0. 360 > 8 years cool ed
10 69 Irradiated | 87, 760 8,776 > 8 years cool ed

Mass data are not corrected for

burn-up.
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1.4 The production and separation of plutonium

1.4.1 The indi genous reactor — Project 182

a. Backgr ound

As confirmed by Iraqi docunentation, Project 182 was established in
late 1984 with the objective of designing and constructing a natural
urani um fuel | ed, heavy water noderated and cool ed reactor of sonme 40 MW
(Th) capacity nodelled on the Canadian NRX research reactor. The
timng of the establishnment of the project was explained to coincide
with Irag's realisation that there was no |onger any hope that France
would rebuild the Tanuz-1 reactor that had been destroyed in the

Israeli air attack of 7 June 1981. The sane docunentation shows
Project 182 to cover reprocessing and the production of plutonium
met al , indicating that the reactor would have been used as an

alternative source of weapons-usabl e nuclear material.

b. Devel opnent

There are no indications that the design of the reactor progressed
beyond theoretical studies. An Iraqi document review ng the status of
the project as of May 1988 indicates that no decision had yet been made
as to whether the fuel would be in the form of ceranmic oxide or
metal lic uranium In discussion with the |AEA, the project |eaders
explained that the priority allocation of resources to the EMS
programre had, for all practical purposes, put Project 182 "on hol d".

This statenment is supported by available Iraqgi docunentation which
includes a letter, dated 21 June 1988, indicating that consideration
was being given to the conversion of Project 182 to an "open project"
and seeking the <co-operation of the |AEA, or other international
parties to facilitate its inplenmentation. However, a subset of Project
182 dealt with the indigenous production of heavy water and a PC-3
report, issued on 22 Cctober 1990, review ng public-domain information
on the two npst widely utilised production processes, which indicates
that Project 182 had not been totally abandoned.

1.4.2 The use of the IRT 5000 reactor

lraq's use of the |IRT-5000 reactor in its reprocessing research and
devel opment activities was twofold. Firstly an irradiated |RT-5000
reactor fuel elenment (10% enriched uranium — EK10) exenpted from | AEA
safeguards at Iraq's request, was reprocessed and, secondly, three
i ndi genously fabricated natural uranium fuel elenments were irradiated
in | RT-5000 and al so reprocessed. While it is clear that the |RT-5000
reactor nmade a useful contribution to Irag's research and devel opnent
programme, it was of very linmited usefulness as a plutonium production
reactor.

1.4.3 The separation of plutonium

A | aboratory-scale process line, Project 22, based on PUREX technol ogy,
was built and successfully conmissioned in the hot <cells of the
radi ochem cal |aboratory at Tuwaitha (Building 9). Three reprocessing
canmpaigns were carried out during the period from April 1988 through
April 1990, the first two of which involved the reprocessing of EK10
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fuel pins and the last the reprocessing of pins fromthree "honme-mde"
(EKO7) fuel cassettes. Through these reprocessing canpaigns Iraq

separated sone five grams of plutonium and recovered about 11 kg
urani um

Through Project 22 Iraq also successfully conpleted a |aboratory
experinment to produce mlligram quantities of plutonium metal enploying
cl assical "bonmb-reduction" techniques. As previously reported, these
undecl ared activities were in contravention of Iraq's safeguards
agreement with the | AEA.

1.4.4 Sunmmary

1. Iraq had not discounted the plutonium route for the production of
weapons-usabl e nuclear material but had made no practical progress
towards the devel opment of a pl utonium production reactor

2. lrag has denonstrated its capabilities in reprocessing technol ogy
through its design and col d- conmi ssioning of Project 601, the pilot-
scale chenical plant for the recovery of highly enriched uranium
from reactor fuel

3. Irag has denobnstrated its capability for the |aboratory-scale
reprocessing of irradiated fuel for the extraction of plutonium and
its reduction to netal. There are, however, no indications of any
| arger scale activities.

2. \Weaponi sation
2.1 Backgr ound

Al though Iraq had initiated its programme to produce weapons-usable
nuclear material in 1983, it contends that no practical steps towards
establ i shing weaponisation capabilities comenced until the end of
1987. Docurment ati on provided by Irag, in response to | AEA insistence,
following the high level technical talks of August 1995, corroborate
Iraq's contention. The docunentation shows that, in early 1987, the A
Hussein Project was established under the direct supervision of the
chairman of the | AEC, and conprised a small group of individuals tasked
to assess the resources, investment and period that would be required
to achieve the first nuclear weapon. The Al Hussein Project delivered
a summary report in Novenber 1987 which, according to the Iraqg
counterpart, net with strong criticism and led to the establishnment
within AEC, in April 1988, of a weaponisation team known as G oup
Four .

Wth the transfer from I AEC in, Novenber 1988, of Departnment 3000 and
its establishnent, in January 1989, as PC-3, within the Mnistry of
Industry and Mlitary Industrialisation (MM), nucl ear weapon
devel opnent activities were divided between PG 3, which was responsible
for weapons design, fabrication and testing, and the Dhafer Project, at
Al Qe Qaa, which was responsible for the production of high explosive
| enses. The initial activities of Goup Four were carried out at the
Tuwai tha Nuclear Research Centre wuntil My 1990 when, with the
exception of the Theoretical St udi es, Reprocessing, and Uranium
Conversion Departments, which remnined at Tuwaitha, G oup Four noved to
its new premi ses at Al Atheer.
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2.2Facilities

As the principal nuclear research centre in Ilraqg, Tuwaitha had the
facilities and infrastructure for all G oup Four activities except for
the fabrication, handling and testing of high explosives. Theoretical
st udi es, based on the wuse of minfrane and personal conputers,
el ectrical design studies, and devel opment of dedicated instrunmentation
were carried out in regular buildings at Tuwaitha. Radiochenistry
experinments, including the separation of a few grans of plutonium took
place in the hot cells of Building 9. Studies of uranium netal
production and casting were conducted as part of the activities related
to fuel fabrication and used facilities in Buildings 15 and 73.

Al Atheer was specifically designed to accommpdate all technical
activities related to nucl ear weapon devel opnment, including experiments
with high explosives for which an el aborate conplex was designed and
construct ed. The conplex included a heavy-duty bunker (Site 100) and
an internal explosion chanmber (Site 6600). Site 100, which was capable
of handling experinments involving several hundreds of kil ogranms of high
expl osive, was conpleted as early as 1989. The design of the internal
expl osion chanber included a high integrity containnent system to
prevent the release of radio-toxic materials wused in neutron
initiators. The construction of Site 6600 was still unconpleted when
the project was interrupted at the beginning of 1991.

Uranium netal lurgy studies and fabrication, both for natural and highly
enriched wuranium were to be accommodated in an extrenely |I|arge
building (6830) equipped with a sophisticated air handling system
Anot her building (430) was designed to accompdate equipnment and
facilities for the machining of wuranium netal. Both buildings were
still under construction at the end of 1990.

A powder netallurgy building, which was already equipped with |arge
industrial hot and cold isostatic presses, was close to conpletion at
the end of 1990. However, the unprotected siting of these presses
indicates that they were not intended for work w th high expl osives.

O her buildings were designed for material characterisation, dynamc
testing of materials, neutron source testing, device assenmbly and
storage. Dedicated facilities were also provided for civil engineering
support activities and nmechanical and electrical design activities.

When conpleted, A Atheer wuld have been equipped to develop,
fabricate and cold test the nuclear device and its individual
conmponents. All the technically significant buildings, as well as the
rel ated equi pnent at Al Atheer, were destroyed under |AEA supervision
in April and June 1992.

Al Q@ Qa, which was Iragq's nmain facility for the production of
conventional high explosives, detonators and mssile propellants, had
the infrastructure to support the initial activities of the Dhafer
Project in the devel opment of the high explosive package for a nuclear
weapon. Al Qa Qaa held large stocks of inported HWX and RDX and had
its own operating RDX production plant.

However, as the work of the Dhafer Project progressed, contracts were
entered into with foreign suppliers to build turnkey research and
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devel opment facilities for pyrotechnics and for the production of
shaped hi gh expl osives, and associ ated experinentation. A contract for
the construction of RDX and HMX production facilities at a |ocation
near Falluja was al so concl uded.

Civil engineering work began on all these contracts and sone equi pnent
was provided, but the August 1990 enbargo, inmposed by Security Council
resolution 661, halted all projects before conpletion.

Exi sting indigenous facilities, including a nunmber of buildings
previously used for mssile conposite propellants, were used for the
production of various detonator types and for pressing and casting
shaped hi gh expl osi ves.

A location in south-western Irag was selected for underground nucl ear
testing on the basis of criteria docunented in Iraqi technical reports.
This site was to have been available by the end of 1991, but Iraq has
stated that the definitive location had not been selected and that no
construction had started before the Gulf War.

2. 3 Research and Devel opnent

As docunented in PC-3 technical reports, Goup Four's theoretical
activities concentrated on studies of the requirenents of a inplosion
weapon "fuelled" by HEU - the study of a gun type weapon having been
abandoned in 1988, because that design was known to require several
times the ampunt of highly enriched uranium (HEU) than an inplosion
design. Group Four nuclear weapon design reports indicate that lraq' s
weapon design relied heavily on information available 1in open
literature.

Theoretical studies led to the devel opnent of various conputer codes to
evaluate the performance of a given design. These codes were also
obtained from open literature and were adapted to Iraq's available
mai nf rame conputer. Group Four undertook to adapt the codes and to
develop the physical constants, such as equations of state, neutron
cross-sections, and the constitutive mpdels, which it assessed the
nucl ear weapon devel opment programme needed. Al t hough the avail able
Iraqi docunentation indicates that lraq's primary focus was a basic
i mpl osion fission design, fuelled by HEU, the sane docunentation also
indicates that Irag was aware of nore advanced weapon design concepts,
i ncludi ng thernonucl ear weapons. G oup Four also invested significant
efforts in understanding the various options for neutron initiators.

In the area of electronic and electrical design, lraq was devel oping
its own instrunentation to be combined with inported equi pment such as
streak caneras and oscill oscopes. Fast electronic conponents, flash X
ray devices, and sensors of various types were also under devel opnent.
Nonet hel ess great reliance wuld have been placed on inported
equi pment . As recorded in PC-3 docunentation and summarised in the
FFCD, Irag was developing an armng, fusing, and firing system for a
32-point detonation system

The Dhafer Roject followed a largely enpirical devel opnent progranmre
inits work to produce high explosive |enses for the inplosion package.
Until the first half of 1990 the project concentrated on the use of
pressing to form the lenses but the size limtation inposed by the
avail abl e equi pnment resulted in a transfer of effort to high explosive
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casting technol ogy. Devel opnent of plastic bonded explosives did not

progress beyond | aboratory-scal e production.

Iraq acknow edges testing single pressed | enses but states that no cast
| enses had been produced by January 1991 and thus none had been tested.
Iraq clains not to have conducted four-pi tests or any test of
mul tiple |ens arrays. There is no means available to the |AEA to
verify this claim

PC-3 docunentation shows that Irag had made significant progress in
devel opi ng capabilities for the production, casting and machining of
urani um netal . However, |Irag mmintains that Guoup Four had not
progressed beyond casting centinetre-sized test-pieces to casting full-
scale pieces due to the delayed inportation of adequate furnaces.
Nonet hel ess, Iraq acknow edges casting a uranium sphere of about five
centinmetre diameter, several hem spheres of simlar size and a small
nurmber of rods, weighing 1.2 kilogram per piece, from which to machine
“sub-calibre nmunitions”.

2.4Mssile delivery system

Consideration of a mssile delivery system for nuclear weapons is
shown, by available Iragi documentation, to have commenced as early as
1988 in a neeting attended by a senior deputy mnister of the Mlitary
I ndustrialisation Corporation. However Irag clains that no further
interaction took place until the end of 1990, when the need arose to
liaise regarding integration of the nuclear weapon which was to have
been produced through the "crash progranme” with a mssile delivery
system

The nuclear weapon in the md-1988 conceptual design was deemed too
heavy to be delivered by existing lraqi missiles and Goup Four was
tasked to nmodify the design “with a view to reducing the total weight
of the projectile to about one ton or |ess”. In discussions with the
counterpart it appears that the long-term plan was for a delivery
vehicle based on the engine that was being devel oped for the second
stage of the Al Abid satellite launch vehicle.

The options considered for the "crash progranme" were stated to involve
either the urgent production of a derivative of the Al Hussein/ Al Abbas
nmssile, designed to deliver a one-tonne warhead to a maxi num range of
650 km or to accept the fall back option of using an unnodified Al
Hussein missile and to accept a range linmtation of 300 km

2.5 Progranme docunent ati on

Iraq’s assessnent of the technical requirenments for the devel opnent of
a nuclear weapon are well docunented in a series of original Iraqi
reports dated June 1988. Group Four’'s achievenents in nuclear weapon
devel opment are also well docunented through autum of 1990. The npst
significant of this docunmentation are the follow ng:

The “Al Atheer Progress Report” (PG 3 report # 1409) obtained by
| AEA-6. This report remnins the only significant weaponisation
report directly obtained and retained in the custody an |AEA
i nspection team
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The June ‘90 to June ‘91 Al Atheer Achievenent Report (Goup 4
report # 991002), provided to the | AEA by Iraq in August 1995. This
docunent was published in Septenmber 1991 and provides the status of
progress in weaponisation at that time, along with an assessnent of
the disturbance created by the war and the neasures taken to sal vage
Al At heer equi prent.

PG 3 Report 821 (Rev. 5), provided, by Iraq to | AEA-28 in Septenber
1995.

Some 270 Group Four reports provided by Iraq on an optical disk to
| AEA- 29, in October 1995. Iraq clainms that this disc includes all
the reports published by G oup Four.

A small nunmber of prelimnary drawings of neutron initiators and
detonator holders, which lraq provided, on aperture cards, during
the August 1995 high | evel technical talks.

Group Four computer codes provided by Irag to the | AEA in 1992 and
1996.

The |l ens design code provided, by lragq, to | AEA-29 in Cctober 1995
whi ch was used to calculate the slow fast explosive interface, based
on the density, detonation velocity, and characteristic dinmensions
of the |ens.

The July 1990 Lens Design and Detonator Synthesis Reports povided
by Irag to | AEA-28 in Septenmber 1995.

Various design drawi ngs contained in the Haider House Farm cache of
docunents provided by Iraq to the IAEA in August 1995. The cache
contains an al nost conplete set of draw ngs of |ens noulds, dated 13
October to 24 Decenber 1990, but there are gaps in the series at
potentially critical points.

On the other hand missing docunentation affecting the conpl eteness of
information of lrag' s weaponisation capabilities include:

Al Qa Qaa: progress reports, production process records,
experimental set-ups and results, comunications with bodi es outside
the Dhafer project, such as Al Qa Qaa commercial departnment, PG 3 or
contractors.

Al Atheer: design drawings for any of the nucl ear weapon conponents
(even in a prelimnary stage), drawings for the integration of the
weapon with the delivery system additional docunentation on the
planning and results of experinments carried out after md-1990,
description of either the buildings at Al Atheer or the equipnent
installed or planned to be installed at the end of 1990.

Docunents related to the collaboration between G oup Four and the
other parts of the |AEC, in critical areas such as tritium
production or neutron generators, as well as between G oup Four and
its missile counterparts.

Docunents providing precise lens dinensions for a specific nuclear
weapon design — the lack of lens drawings is problematic, since the
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shape of the lens mould does not adequately indicate the final shape
of the I ens.

2.6 Sumary

1. Iraq's insistence that it had not finalised a nuclear weapon design
option at the time of the Glf War conplicates the task of
eval uating lraqg's weaponisation capabilities at that time. However
al though there are gaps in the docunentation of Iraq' s weaponisation
activities, it appears that Iragq's declared progress towards
devel opi ng practical capabilities, particularly uranium casting and
machi ning and the production of explosive lenses for the inplosion
package, is consistent with Iraq's resources and the tine frame d
the progranmme.

2. Evaluation is further conplicated by lrag's long history of denial
of the actual purpose of the Al Atheer nuclear weapons devel opnent
and production facility and its persistent understatenent of the
scope and achievenents of its weaponisation efforts, even in the
post August-1995 era. Nonet hel ess, Iraqi programme docunentation
records substantial progress in nmany inportant areas of nuclear
weapon devel opnent, nmeking it prudent to assune that Iraq has
devel oped the capability to design and fabricate a basic fission
weapon, based on inplosion technology and fuelled by highly enriched
urani um

3. Wile PC-3 has stated itself to be well aware of the fundanental
basi s of boosted fission weapons and therno- nucl ear weapons and Iraq
was already investigating methods for the isolation of the Lithium®6
isotope, there are no indications of its immMnent intention to
expl oit either technol ogy.

4. Iraqgq's statenent that all weaponisation activities ongoing at Al
At heer ceased as a result of the aerial bonbardnent in January 1991
is supported by the Al Atheer progress report, dated 10 Septenber
1991 and covering the period from 1 June 1990 through 7 June 1991.
However that sane report contradicts Iraq's statement that its
cl andestine nucl ear programme was effectively abandoned at that sanme
time, by a statenent, presumably by the Director General of G oup
Four, that “the factory is able to continue the inplenmentation of
its work-plan in spite of the material danmage we have suffered”, by
which, in July 1997, he acknow edged that he had nmeant that G oup
Four could continue the nuclear weapons m ssion. The sanme report
al so included a proposal for the repair of Site 100, the heavy-duty
hi gh explosive external test bunker, and qualified as “inportant”
some equi prment useful only in the context of the continuation of the
programme. In a letter dated 15 Septenmber 1997, the |Iraqi
counterpart disavowed the statement of the forner Director General
of Group Four, and characterised the statenment as a personal opinion
rather than the official Iraqi position.

5. Weaponisation is clearly the npst sensitive aspect of lraq's
cl andestine nuclear programme and is regrettably the area where Iraq
has been nost reluctant to enter into open discussion and where it
has persisted in a continuing policy of understatenent. The | AEA
has made considerable efforts to persuade lrag to co-operate in an
endeavour to account for all of the materials and equi pnrent that had
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been assigned to Goup Four and listed in the final Al Atheer
progress report. It was not until after the technical talks in My

1997 that Iraq responded to this need and in July, nmade available to
the 1 AEA a |arge nunber of pieces of equipnment formerly assigned to
Activities 40B and 40G of G oup Four which it explained had been
found as the result of a search of a large nunmber of facilities by a
group of personnel formerly directly involved in the work of
Activities 40G and 40G  As none of these itenms could be regarded as
vital to a reconstituted nuclear weapons programe, it is difficult
to understand why Iraq had not, |ong ago, made them avail abl e



Dat e

1991

910403

910406

910415

910418

910419

910427

910515

910515
910521

910617

910622
910703

910630
910703

910707
910718

910707

910709

Attachnment 2

Event

UNSCR 687 (1991) adopted

Irag accepts UNSCR 687

| AEA est abl i shes Action Team

First Iraqi Declaration.

| AEA letter to lIraq regarding

decl arati on.

Second Iragi Declaration.

| AEA subnmits plan to UNSC.

| AEA 1.

UNSCR 699 (1991) adopt ed.

I AEA 2.

High Level UN Mssion to

I rag.

| AEA 3.

Third Iraqgi Declaration.

| AEA letter to Iraq regarding
third decl aration.
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Chronol ogy of Major Events
Commrent
UNSCOM  and I AEA  Action Tean

est abl i shed

Responsible for planning and co-
ordi nating Agency's inplenentation
of UNSCR 687.

Deni es having nuclear weapons or
weapons- grade nucl ear materi al

Agency questions accuracy of 910418
decl arati on.

Decl ares nuclear materials already
subject to |AEA safeguards and
lists facilities at Tuwaitha and Al

Qai m

| mpl ement s UNSCR 687 task to
destroy, renove, and render
har ml ess Iraq’ s nucl ear
capabi lites.

| AEA inspects declared sites and
Tarm ya.

UNSC approves | AEA pl an for

destruction, renmoval and rendering
harmess of items specified in
Para. 12, UNSCR 687 (1991).

Iraqg denies access to two sites,
fires warning shots at inspectors.

Reports Iraqgi response falls short

of requi rements of UNSCR 687
(1991).

Reveals large stocks of natura
uranium and existence of various

urani um enri chment prograns.

Decl aration maintains that Iraq had

compl i ed with NPT and | AEA
Saf eguards Agreenent. Di scl oses
cl andestine centrifuge, cheni cal
and EM S ur ani um enri chnent
prograns. Does not disclose Al
At heer .

Letter poi nts out ur ani um
enri chment progranms should have

been decl ar ed under

Agr eenent .

Saf eguar ds
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910710

910711

910712

910718

910727

910810

910728

910729

910815

910914
910920

910921
910930

910923

910924

911011

911011
911022

Iragi reply to | AEA letter of
910709.
Second |AEA letter to Iragq

regarding third decl aration.

Iragi reply to | AEA letter of
910711.
Board of Governors adopts

resol ution declaring Iraq has
not conplied with safeguards
agreement .

| AEA 4.

Irag subnmits additional 1ist
of nuclear material to |AEA
4

| AEA submits plan for ongoing
monitoring and verification

(OW).

UNSCR 707 (1991) adopted.

| AEA 5.

| AEA 6.

UNSC calls on Iraq to
i mpl enent UNSCR 707 (1991).

UNSC condemms Iraq for
obstruction of | AEA 6.

UNSCR 715 (1991) adopt ed.

I AEA 7.

Letter attenpts to justify failure
to decl are urani um enri chnment
pr ogr ans.

nucl ear materi al
decl ared under

Letter points out
should have been
Saf eguar ds Agreenent.

Letter attenpts to justify failure
to decl are nuclear materials.

Report also sent to UNSC and UNGA.

Conducts detailed
EM S program

assessnment of

List of materials includes itens

not previously declared.

OW Plan called for by UNSCR 687.

Demands Iraq halt al | nucl ear
activity, provide full disclosure
of its weapons pr ogr ams, and

provi de UNSCOM and | AEA inspectors

i medi at e, unrestricted,
uncondi tional access to all sites.
Declares lraqg to be in material

breach of UNSCR 687.

Concentrates on Ilragi declarations
concer ni ng nucl ear materi al s,
pl utonium extraction, and uraniurm
enri chnment .

I nspectors detained in parking | ot
for four days after discovering

docunentation relating to Iraq's
nucl ear weaponi sati on program
Docunent ation seized by inspectors
forcibly confiscated by Iraq and
returned to inspectors after a
period of about six hours. Iraq

renoves all docunents referring to
PC- 3 Group Four weaponi sati on
effort.

Approves OW Plan called for in

UNSCR 687 (1991).

Destruction of uranium enrichnent
and reprocessing equi prent.



911111
911118

911119

911120

911211

1992

920111
920114
920127
920130
920205
920213

920219

920221
920223

920227

920312

920407
920415

920526
920604
920714
920721

920831
920907

920925

| AEA 8.

Iraq rejects OW Pl an.

Iraq provi des i nformation

rel evant to OW.

Iraq provi des IAEA with
i nformation regardi ng nucl ear
progr ans.

I AEA 9.

Speci al UNSCOM M ssi on.

| AEA 10.
UNSC decl ares Iraq in
mat eri al breach of UNSCR 687

provi si ons.

Speci al UNSCOM M ssi on.

UNSCOM reports failure of

Speci al M ssion

Irag hands over FFCD to |AEA
Director General.

| AEA 11.

| AEA 12.

| AEA 13.

| AEA 14.

| AEA Gener al Conf erence
condemms lraq’ s non-
conmpliance with safeguards
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Renoval of uni rradi at ed fuel .
Centrifuge programinvestigation.
Iraqg refused to accept UNSCR 715
(1991) until 931126.

I raq provi ded suppl enent ary
decl aration on 920113- 14, but
decl arati on renmi ned i nconpl ete.

Information required for OW under
UNSCR 715 (1991).

Iraq acknow edges centrifuge
program procurenent not previously
decl ar ed.

To secure unconditional
of UNSC resol utions.

accept ance

Search for reported underground
reactor finds no evidence of such a
facility.

Failure to acknow edge obligations
under UNSCR 707 & 715. Failure to
provide full disclosure of weapons
capabilities.

To secure unconditional acceptance

of obligations under UNSC
resol utions.
Iraq does not accept

uncondi tionally its
under UNSC resol utions.

obl i gations

FFCD consol i dat es previ ous
declarations and is treated as a
draft in light of Agency questions
about its adequacy.

Al At heer - Al Hat t een facility
destruction begun.

Al At heer facility destruction
conti nued. Renmoval of HEU fronm
I raq.

Tarmya and Al Shargat facility

destruction largely conpleted.

Basel i ne radi onetric survey of
maj or lraqi watercourses started.
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921108
921118
921205
921208
1993

930125
930131

930303
930311

930430
930507

930625
930630
930724
930727

930831
930909

930910
930924

930930
931008

931002
931008

931101
931115

931115
931130

931126

931202
931216

1994

940202
940205

940204
940211

940314

agreenent .

| AEA 15.

| AEA 16.

I AEA 17.

| AEA 18.

I AEA 109.

| AEA 20.

| AEA 21

Level Technical Tal ks

in New York.

Hi gh
(HLTT)

| AEA Aerial Gamma Survey.

I AEA/ | r aq
Techni cal

Hi gh Level
Tal ks i n Baghdad.

Hi gh Level Technical Talks in

New Yor k.

| AEA 22.

Hi gh Level Technical Talks in

New Yor k.

Iraq accepts its obligations

under UNSCR 715 (1991).

| AEA  Aeri al Gamma Survey
follow up.

Hi gh Level Technical Talks in
Baghdad.

| AEA 23.

Hi gh Level Technical Talks in

Basel i ne radi onetric survey of
maj or lraqi watercourses conpl eted.
Iraq resists providing procurenment

i nformati on.

resi stance to
i nf ormati on.

Conti nued I raqi
provi di ng procurement

Search reveals no evidence of
reported underground facilities.

First periodic radiometric survey
of major lragi watercourses.
Preparations for renoval of

irradi ated fuel.

Conti nuation of | AEA 20 activities.

First inspection of south Taji
ar ea.

UNSCOM | AEA, and Iraq participate.

Tuwai tha, Al Jesira, & A Atheer
surveyed.

|AEA and Iraq review progress in

i mpl ementi ng UNSCR 687 and 715.
Follow up of first talks between
| AEA, UNSCOM & Iraq in 9308

Second periodic radionetric survey
of major lragi watercourses.

Third round of
out st andi ng i ssues.
Iraq participate.

talks to address
| AEA, UNSCOM &

UNSCR 715 (1991) approved OW plan
on 911011.
930910-24

Follow up of aeri al

survey.

Fourth round of tal ks between | AEA,
UNSCOM & I r aqg.

Machi ne tool inventory and nmachine

t ool surveill ance systerm
installation. Renpval of irradiated
fuel conpl et ed.

Fifth round of talks between | AEA,



940319

940411
940422

940424
940426
940622
940701

940704
940705

940822
940907

941014
941021

1995

950414

950404

950412

950807

950812

950817
950820

950817

950820

950822

950909
950920

New Yor k.

| AEA 24.

Hi gh Level Technical Talks in
Baghdad.

| AEA 25.
Hi gh Level Technical Talks in

Baghdad.

| AEA 26.
NMG 9401.

| AEA 27.

UNSCR 986 (1994) adopt ed.

NMG 9504.

Lt. Gen. Hussei n Kamel

defects to Jordan.

lrag invites |AEA to send
del egation to Baghdad.

| AEA Hi gh Level
Irag.

Del egation in

Iraq admits having planned to
use saf eguar ded HEU for
weapon.

Iraq hands over docurent
cache to UNSCOM & | AEA.

| AEA di scussions with Hussein
Kanmel in Jordan.

| AEA 28.
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UNSCOM & | raq.

Third periodic radionmetric survey
of major lraqgi watercourses.

UNSCOM | AEA, & Iraq assess
progress in preparing for OW and
i ssue joint statenent.

Cont i nui ng wor k to establish

nucl ear material bal ance.

Sixth round of talks between |AEA,
UNSCOM & | raq.

Laser urani um enri chment
i nvestigation. Cont i nuous
permanent presence of |AEA in Iraq
(Nucl ear Monitoring G oup (NM3)

est abl i shed.

Fourth periodic radionetric survey
of major lragi watercourses.

Aut horises sale of Iraqgi oil for
humani tari an needs. Negoti ati ons
for inplementation delay start of
oil sale until 1997.

Fifth periodic radionmetric survey
of mmjor Iraqgi watercourses.
Revel ati ons confirm ng ext ensi ve

cl andesti ne nucl ear weapons program
i ndi cate need for conplete revision
of FFCD.

Crash Program designed to overcone
| ack of fissile mat eri al
producti on.

Iraqg releases information allegedly
wi t hheld on Hussein Kanel’'s orders
wi t hout the know edge of the Iraqi
gover nnent . Hai der House Farnm
cache consists of nmore than 500, 000
pages of docunents.

Fol | ow up i nvesti gation of
informati on provided after Hussein
Kanmel's defection. Need for new
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951015 NMG 9515.
951022

951017 I AEA 29.
951024

1996

960301 Iraq delivers FFCD.

960326 UNSCR 1051 (1996) adopt ed.
960422 NMG 9605.
960429

960513 I AEA 30. 1.
960519

960523 | AEA requests 50 EM S-rel at ed

960524 changes to FFCD.

960617 Hi gh Level Technical Talks in

960708 Baghdad. | AEA 30. 2.

960620 Iraq delivers revised FFCD

(FFCD (F-1)) to I|AEA 30.2

m ssion.

960907 Irag delivers what it asserts

is final FFCD (FFCD-F).

961015 NMG 9614.
961023

961112 NMG 9616 Underwater Search

961115 Canpai gn.

1997

970203 | AEA 30.3 in conjunction with

970210 NMG
9702.

970301 NMG 9703 Sub- Surface Search

970310 Campai gn.

970307 | AEA Director GCeneral neets

Iraq’s Foreign Mnister.

FFCD r est at ed.

Sixth periodic radionetric survey
of major lraqgi watercourses.

Further follow up of information
provi ded after Hussein Kanel ' s
def ecti on.

| AEA review establishes need for
clarifications and additions to
FFCD.

Est abl i shed
noni tori ng mechani sm

i mport/export

Seventh periodic radionmetric survey
of major lraqgi watercourses.

Ad hoc mission to clarify FFCD.
Resulted in nmore than 300 requests
for substantive revisions.

Ad hoc mission to clarify FFCD.

FFCD-F incorporated clarifications
from | AEA 30.1 and 30.2 nissions.
Agency review establishes need for
clarifications of FFCD-F.

Ei ghth periodic radionmetric survey
of major lraqgi watercourses.

Sear ch finds no evi dence of
reported dunping of nuclear waste
in Lake Razzaza.

Ad hoc nmission to clarify FFCD F.
Addi ti onal clarifications
request ed.

Search of declared burial sites to
verify independently Iraqi clains

of post - war destruction and
conceal ment .
Requi r enent to reaffirm

unconditionally Iraq's obligations
under Non-proliferation Treaty and
Saf eguards Agreenent.



970411
970421

970501

970516
970521

970514
970531

970719
970724

970801

970804
970916

NMG 9705.
Iraq’ s For ei gn M ni st er
uncondi tionally reaffirmns

Iraq’s obligations under NPT
and Safeguards in letter to
| AEA Director General.

I AEA 30. 4.

NMG 9709 Aerial Gamma Survey.

I AEA 30. 5.

| AEA infornms Iraq of need for
addi ti onal i nfornmation in
five areas.

Series of 24 letters received
from Ilrag in response to
matters arising from |AEA
30. 5.
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Ninth periodic radionmetric survey
of major lraqgi watercourses.
Response to nmeeting wth |AEA
Director General on 970307.
Ad hoc mission to further clarify
FFCD- F. Addi ti onal clarifications
request ed.

20 sites mapped in detail.

Ad hoc mission to further clarify
FFCD- F. Addi ti onal clarifications
request ed to FFCD- F and 15
technical matters.

Fol | ow up of | AEA 30. 5.

Iraqg provides inconplete response
to questions about the role of the
Governmental Committee and foreign
assi stance to its cl andesti ne
nucl ear progranme. Iraq maintains
that it has no know edge of the
| ate Lt. Gen. Hussein Kanel ' s
nmotives in concealing materials and
docunent ati on and decl i nes to
include summary of achievenents in
FFCD- F.
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Attachment 3.1 Main equipnent and materials used in Iraq s clandestine nucl ear programe which were destroyed or rendered
har m ess under | AEA Supervi si on
Peri od Programe Equi pnent Mai n Conponents Destructi on Method Tot al
Activity Locati on Quantity
Cctober - Gas Engi neeri ng Al detected centrifuge conponents and inportant |Mainly by crushing|Mre than
November centrifuge Desi gn related equi pnent were either renbved by thefor flame cutting. (1790
1991, enri chnment Centre, inspection teans, rendered harnm ess or destroyed, component s
| AEA-7/ 8 Al Furat i ncl udi ng: and itens.
Centrifuge Centrifuge housings, alumnium rotor tubes, carbon
Producti on fibre cylinders, conpl ete r ot or assenbl i es,
Facility unfini shed maragi ng steel cylinders, nolecular punps,
not or stators, beari ngs, frequency converters,
bal anci ng machines, centrifuge test jigs, conplete
oil centrifuges, oil centrifuge cylinders, centrifuge
jackets, UF6 feeding system nmiscellaneous parts of
the machine tools, AN Co and SnCo ring magnets, jig
for MG welder, mandrel for flow form ng machine,
el ectron beam welder fixture, rotating spindle and
mandrel for CNC machine tool, special collet and
whirling head, specific fixtures for centrifuge
producti on.
El ectromagnet |Tarm ya EM S |Vacuum chanbers, coils, collectors, injector power |Mainly by flane More than
ic |sotope Facility, supply, ion sources, iron systens, poles, coil-{cutting. 340 itens.
Separ ati on Tuwai t ha wi ndi ng machi nes, and el ements of machi ne tools.
(EM S) Nucl ear
Resear ch
Centre, Daura
(SEHEE), Anmin
(Um Al

Maar i k)
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Peri od Programe Equi pnent Mai n Conponent s Destructi on Method Tot al
Activity Locati on Quantity
Reprocessi ng |Tuwaitha Choppi ng machi ne, glove boxes, nmanipulators, cables|The glove boxes More t han
Nucl ear for mani pul at ors, m xer settlers, hot cells, lwere filled with 40 itens.
Resear ch di ssol ver. cement. M xer
Centre settlers were
filled with epoxy
resin.
Hot cell s,
di ssol ver and
choppi ng nmachi ne
wer e rendered
harm ess by
cutting and
removal of
mani pul at ors.
Chemi cal Tuwai t ha G ass colums (10) and other itens wused in the|Smashed. More t han
i sot ope Nucl ear cheni cal separati on work. 10 items.
separation Resear ch
Centre
January Gas Engi neeri ng Alumi nium alloys in the form of tube extrusions (nore |Melting and m xi ng |More than
1992, centrifuge Desi gn than 500 tonnes), ferrite magnets, alum nium upper|with |ower grade |500 tonnes
| AEA- 9 enri chment Centre, Al flange forgings (9, 000), al um nium jacket ring|materials. Ferrite|of
Fur at forgings (9,000), bottom flanges (250). magnet s were mat eri al s.
Centri fuge destroyed by
Production crushi ng.
Facility
April - May Weaponisati on|Al At heer Cold and hot isostatic presses, furnaces, plasnma(Flane cutting; Mor e t han
1992, Centre spray systems, machine tools, vacuum punps, power [denolition with 50 itens.
| AEA-11/ 12 suppl i es. expl osi ves.
April and EM S Tarmiya EMS |Experinmental EM S nmagnet system with 9 double poles, |Mainly by flanme More than
November Facility, coil wnding machines and their accessories, HEPAlcutting. 10 itens
1992, Tuwai t ha filter elements and exhaust air filtration units. Filtration and 285
| AEA- 11/ 15 Nucl ear conponents were filter
Resear ch crushed. el ement s
Centre and units.
November Gas Engi neeri ng 350-gr ade mar agi ng st eel rods and cylinders|Melting and m xi ng |About 76
1992, centrifuge Design Centre |unilaterally destroyed by Iraq (76 t) were further (with | ower grade tonnes of
| AEA- 15 enri chnment adulterated by re-nelting and diluting it with equal [materials. mar agi ng
anpbunts of high carbon steel in Basra Foundry. st eel .
Note: Many itens of the equi pment used in the Iraq’ s clandestine nuclear progranmme were destroyed in the aerial bonbardnment (January-

February 1991) and were confirnmed by the | AEA as not

recoverabl e or rendered harnl ess.
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Attachment 3.2 Main equi pnent and materials used in Iraq s clandestine nucl ear progranme renoved by | AEA
Peri od Pr ogr amre Equi prrent Locati on Mai n Conponent s Tot al
Activity Quantity
From Oct ober Gas centrifuge Tuwai t ha Nucl ear Research Exanples of major centrifuge conponents (rotor|Mre than
1991 to April enri chment, Centre, Engineering Design tubes, end caps, pin bearings, etc.), centrifuge|200 itens.
1992, weaponi sati on, Centre, Al Atheer Centre rotors, HEPA air filters, conputer codes, high-
| AEA-7/8/9/ 11 |radi ochem stry speed streak video caneras and their conponents
holding collar for the mandrel, beryllium metal
flowformng roller, die used to manufacture the
expl osive |enses, parts of the CNC co-ordinate
measur ement nachi ne.
Renpbval of the itens after the departure fromlrag of the late Lt. General Hussein Kanel

From Sept ember

1995 to July
1997

| AEA-

28/ 29/ 30.5

Gas centrifuge
enri chment,
weaponi sati on

Tuwai t ha Nucl ear

Centre, Engineer
Centre, Al Atheer
Qe Qua Gt

Resear ch
ng Desi gn
Centre,

Al

AlNi Co and CoSm ring magnets, maraging steel (17

tonnes), spools of high nodulus and high tensile
strength carbon fibres, cylindrical initiator

thermal batteries, wave front shape neasurenent
device, tape with back-up of the conputer codes,
32-point electrical distributor for firing set,
detonators and ionisation probes, krytrons, 8-
channel ionisation probe anal yser.

More than 20
itenms and
nmore t han
200 ring
magnet s.
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of main buildings of the sites directly involved in
| AEA supervi sion

programre destroyed under

Destruction Site Destroyed Buil di ngs Destruction Method
Dat e
April - May Al Atheer |- Carbide (uranium machining), Bld. 55|Denolition with
1992, | AEA- Centre - Casting (uraniumnetallurgy), Bld. expl osi ves.
11/12 50 Bld. 33 was filled
- Quality Control, Bld. 19 with concrete and
- Expl osion Chanber, Bld. 18 (cutting |[scrap netal, the
with torches) protective berm
- Hi gh Expl osives Test Bunker, Bld. 33([has been renoved.
- Physics (gas gun), Bld. 21
- Polymer (uranium netal processing),
Bl d. 84
- Powder Preparation, Bld. 82
Jul y- Sept enber |Tarmni ya - Electrical Sub-Stations, Blds. 5, Denolition with
1992, | AEA EM S 38, 243 expl osi ves/ heavy
13/ 14 Facility |- EMS Beta Separator Building, Bld. machi nery.
245
Jul y- Sept enber |Al - Electrical Sub-Stations, Blds. B 20, [Denplition with
1992, Shar gat B-27, B-29 expl osi ves/ heavy
| AEA- 13/ 14 EM S - EM S Beta separator building, Bld. machi nery.
Facility [B-21
Novenmber 1993, |Abu Abu Skhai r urani um ni ne Backfill ed, shaft
| AEA- 22 Skhai r door wel ded and
M ne seal ed.
Note: Electrical power supplies to the Tarmya and Al Shargat sites were reduced by an

order of magnitude.
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Attachnent 3.4

Iraq’s clandestine nucl ear progranme destroyed in the aerial

List of main buildings of the sites directly involved in
bonbar dnent
(January- February 1991)

Site Bui | di ngs Destroyed
Tuwai t ha - Radi ochemistry Laboratories (Bl d. 9)9%
Nucl ear - Physics Department (Bld. 10B) 9

Research Centre |-

15

Wa

Laboratory for Urani um Met al
| RT- 5000 Reactor (Bld. 13)
Conmputer Hall and O fices (Bld. 13 part)

El ectrical Sub-Stations (Blds. 14, 72, 84)

Radi oi sot ope Production Departnment (Bld. 15A) U

Preparation (Bl d. 10) 1. 3

Quality Control of Radioisotope Production Department (Bld.
B) 1), 3)

LAMA Laboratories (Reprocessing), Bld. 22) ?

Experi nmental Workshop, Laser and Plasma Studies (Bld. 23) Y

Tammuz-2 Reactor (Bl d. 24)

Store and Workshop Bl d. 26)

Decont am nati on Laboratory (Bl d. 27)

Cheni cal Coating Laboratory (Bld .30)

Cooling Tower for Tammuz-2 Reactor (Bld. 31)

Radi oactive Waste Treatment Station (RWS, Bld. 35)

Cal i bration Laboratories and Decontam nation Area (Bl d. 41)
Laboratories for Material Processing (Bld. 63)

Laboratories for Uranium Treatnent and Li quid Radi oactive
ste (Bl d 64) 3
Laboratories for

Experi mental Physics and Measurenents (Bl d.

66)

Hydrogen Station (Bld. 70)
Sewage Station for 30-July Project (Bld. 71)

Experi mental Research Laboratories for Fuel Fabrication

(Bld. 73 conplex) ¥

Cool i ng Tower
Laboratories for
Laboratories for

of Bld. 80 (Bld 79)
EM S Devel opnent, (Bld. 80) 1 3
UCl 4 Preparation and Purification (BId.

85) 1 3
- Chem cal Enrichnent Laboratories (Bl d. 90)
Al At heer - High Explosives Test Bunker and stores (Bld. 33)2
Centre - Ofices of Activity 40B (Bl d. 79)
- Electrical Laboratories (Bld. 94)
Tarniya EM S - EM S Al pha Separator Building (Bl d. 33)
Facility - Air Conditioning Units (Blds. 21-23, 34-36, 244, 246)

EM S Bet a Separ at or
El ectri cal Power Sub-Stations (Blds.
EM S Separat or Wash Room (Bl d. 225)2
Waste Treatnment Building (Bld. 216)

Bui | ding (Bl d. 245)

5, 38, 61, 243, 228)2

Shargat EM S -
Facility -

EM S Washing and Cl eaning (Bl d. G 034)
EM S Washi ng (G 054)

El ectrical Power Supply (Blds. B-029, B 027, B-020, B-032)2

Utility Building (Bld. B-031)
Cooling Towers (Bl d. B-033)
Equi pment Hall (Bl d. B-051)

Mai n Power Station (B 046)
EM S Beta Separator Hall (B-021)2
Wor kshop (B- 003)

Al Qai m Uranium|-
Purification

Urani um Purification Building (Bl d. 300)

Facility

Jesira Uranium [- UO, Production Plant®

Processi ng - UCl4 Production Pl ant

Pl ant - UCl, Production Plant Utilities
- UO, Production Plant Utilities
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D lraq further levelled building to the ground for conceal nent of actual activities
(lraq' s declaration).

2 Building further destroyed under |AEA supervision.
% Bui | di ng decontami nated by Iraq after the war to conceal previous activities (Iraqg s

decl aration).
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| AEA supervi si on

No. Dat e of El ement U- 235 No of Ur ani um Irrad.

Renoval Wei ght Wei ght Items Enrichment (9% | Status
(9) (9)

1. 1991-11- 17 13722 10998 68 80 Fresh

2. 1991-11- 17 3538 1272 10 36 Fresh

3. 1993-12-04 86480 8648 68 10 Irrad.

4, 1993-12-04 1002 360 3 36 I rrad.

5. 1993-12-04 8150 6588 41 80 I rrad.

6. 1994-02- 12 1280 128 1 10 Irrad.

7. 1994-02- 12 11041 8872 55 80 I rrad.

8. 1994-02- 12 11874 11050 38 93 I rrad.

9. 1994-02- 12 7900 55 2 Nat ur al Irrad.

Tot al : 144987 47971 286

Not es:

1. Uranium fuel was transferred to Russia for processing.

2. In Novenber 1991 | AEA al so renoved 63 ng of U-233.

3. Uranium fresh fuel conponents of 323 g (36% enrichnent) exenpted by lraq from

saf eguards and 417 g (93% enrichment) were transferred to the | AEA
Sei bersdorf Laboratory.

At t achment

3.6 Plutoniumrenoved fromlraq under

| AEA supervi sion

No Dat e Wei ght Pl ut oni um| No. of Itens Oigin
| sot ope
1. |June 1991 <5g Pu I raq
| AEA- 2
2. |October 1991 M crogram Pu- 238 2 itens I raq
| AEA-7 quantities
3. |Novenber 1991 MI1ligram Pu- 239 6 seal ed Amer sham UK
| AEA- 8 gquantities anpoul es
4. |Novenber 1991 M crogram Pu- 238 33 seal ed Amer sham UK
| AEA- 8 gquantities anpoul es
5. |Novenber 1991 <0.3¢g Pu I raq
| AEA- 8
Not es:
1. Plutoniumwas transferred to the | AEA Sei bersdorf Laboratory.
2. Two Np-237 standards (about 200 ng) were al so renoved by | AEA (Novenber
1991).
3. Inported Pu-Be source containing about 16 g of Pu has not been | ocated by

I rag.
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Attachnent 4 - Summary of | AEA inspection canpai gns
I nspection Activities
Nunber | AEA- 01/ 02
Chi ef I nspector Perricos The principal activities of both IAEA-01 and |AEA-02 were, firstly, the verification of the accuracy and
I nspection 15-May- 91 |[conpleteness of the Iragi declarations subnitted under the requirenments of Security Council resolution 687
peri od: mainly concerned with material and activities at A Tuwaitha. Secondly, to conduct inspections of sites
21-May- 91 |[designated by the Special Conmission established under resolution 687 where there were grounds to believe that
[nspection days 6 undecl ared nucl ear activities had been conducted_or Fhat undeclared_equipnent m ght be stored, and third, to
Tnspection 34 develop an overall picture of the nature, objectives and capabilities of the lIraqi nuclear progranme.
per sonnel Inspections at Tuwaitha showed that generally the facilities vhere significant activities may have taken place
Person days 504 wer e thoroughly destroyed, in many cases by bonbing during the Gulf War but in others by_exten5|ve clgarlng
FaciTiiies operations by the Iragis after the war. Both research reactors (TAMJZ 1 and 2) were heavily damaged, in the
i nspect ed 7 case of TAMJUZ 1 in 1981 by the Israeli attack. The building housing the |IRT-5000 reactor was heavily damaged
but the pool with the reactor fuel and storage racks was still intact. Smear tests and sanples were taken of
equi pnrent and surroundi ng areas.
Gt her Matters
- Confirmation of recovered Pl utonium
- Presence of safeguarded HEU verified
- Extensive conceal nent activities noted
| nspecti on | AEA 02 |At two sites designated for inspection by UNSCOM the Iraqis denied the right of access for the purposes of
Number _ inspection and renoved materials even after the Chief Inspector had ordered that no such novenent should take
Chi ef | nspect or Zifterero/K|pace until after the inspection. Photographic evidence substantiated a strong case that the material noved was
ay related to undeclared uranium enrichnent activities. The matter was immediately brought to the attention of
I nspection 22-Jun- 91 |the Security Council and a high level nission conprising the IAEA Director Ceneral, the Chairnman of the UN
period: from Speci al Commi ssion and the UN Under Secretary General for Disarmanment Affairs was despatched to Irag to resol ve
to 03-Jul -91 |the situation. As a result of this mssion Iraqg pledged itself to grant immediate and uni npeded access to
; inspection sites and indicated its intention to submt an additional |ist of nuclear itens relevant to Securit
Inspect!on days 1L Chuﬁcil resol ution 687 (1991). Y
I nspection 18
per sonnel Qther Matters
Person days 198 - Concl usion that an undecl ared enrichnent programvia EM S exi sted
Facilities 7

i nspect ed
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Attachnent 4 - Summary of | AEA inspection canpai gns

I nspection Activities
Nuber | AEA 03
Chi ef Inspector Perricos |The principal activity was the investigation, through both inspection and discussions, of Iraq s declaration of
I nspecti on its enrichment programme, made on the eve of the teamis arrival in Baghdad. The Iragis were cooperative and
period: from 07-Jul - provided many clarifications about the declared enrichnent progranme, but the team considered it likely that
to 19-Jul -91 |the full extent of the centrifuge enrichment programe renmmined to be disclosed. The declared extent of the
I nspection days 11 centrifuge enrichment programme could not be _veri fied during this mssion. A large nunbe_r of_ sanpl es was
Tnspection 37 collected, as were numerous docunents, both given by Irag and collected by the team during inspection of
per sonnel various sites. The role of Tarniya as the main production site for the enrichment of uraniumby the EM S net hod

was confirmed, as was the fact that Al Shargat was built as a replica of Tarmiya. lragq declared mlligram
Person days 407 quantities of uranium enriched up to levels of 40 45% at Tuwaitha, and up to 10% at Tarmiya, giving a total of
Facilities 0.6 kilograns with an average enrichment of 4% The lraqgis stated that the Research Centre at Tuwaitha was the
i nspect ed 15 site of all research and devel opnent work on uranium enrichment, including EMS, centrifuge enrichment and

chenmical enrichnent. Throughout this inspection, no access problens were encountered.

Gt her Matters

- New decl aration of nuclear material holdings and prograns

- Denial of any nuclear weapon devel opment work

- Declaration of Al Qaimyell owake production

- Decl aration of production of mlligramquantities of HEU

| AEA- 04 Activities

Chi ef I nspector Kay Irag presented the teamw th a list of nuclear materi als containing itenms previously not declared. It confirmed
I nspection 27- Jul - the existence of a clandestine programme to nmanufacture several kilogranms of uraniumoxide fuel, irradiate this
period: from in the IRT-5000 reactor and reprocess the irradiated fuel in order to chemically separate gram anounts of
to 10-Aug- 91 |[plutonium A detailed assessment of the EM S programme was carried out, and it was clear that this approach had
I nspection days 14 been g_i ven priority and t_he proj ect was f ast p_aced and noving toward i ndus_tri al -scal e production at the Tarrr_i ya
I nspecti on - establishment. The capacity of local industries to produce process equipnent, conponents and feed material
per sonnel appeared to be consistent with their declared contribution to the EMS progranme. Additionally, a nore
Person days 380 conpr ehensi ve pi cture of the centrl fuge enrl chnent programme was obt ai ned, particul arly W|th regard to I’TB.ChI ne
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Attachnent 4 - Summary of | AEA inspection canpai gns

conponent nmanufacturing, system (cascade) design and UF6 feed preparation. Extensive inspection work was
undertaken at the Al Jesira chemi cal production facility, the intended site for the production of UF6 to feed

22 the centrifuge enrichnent project. Verification of the existence of activities relevant to both the research
and development and to the nanufacturing and testing required in order to convert fissile material into a
nucl ear weapon were carried out. Extensive information in response to intense questioning was gathered, and a
| arge nunber of documents in the form of reports, detailed fabrication drawi ngs and conputer printout records

Facilities of | aboratory experinents were obtained.

i nspect ed The attitude of the Iraqi side continued to be as cooperative as shown during the third inspection. Reticence
was, however, noted as regards the disclosure of the procurement sources of equipnent and material relevant to
the centrifuge project. Deceptive behaviour was adnmitted to in at |east one instance during the third m ssion.
Gt her Matters
- Provision of detailed planning, procurenent and design infornmation re EMS
- Thorough analysis of Tarmiya site in response to new discl osures

I nspection Activities

Nunber | AEA- 05

Chi ef I nspector Thor ne The principal activities were to carry out routine work necessary as a follow up to previous inspections.

I nspection 14- Sep- 91 Included in this was the verification of all seals on nuclear material and hot cells and an attenpt to verify

period: from the inventory of nuclear material previously collected into storage locations in Tuwaitha and placed under

to 20-Sep- 91 |seal, a task nade difficult due to operator bookwork/labelling errors. The IRT 5000-reactor fuel was inspected

I nspecti on days 6 and NDA measur ement s per f or ned in. or der to det erm'.ne. the history of the irradiated fuel, with the exceptipn of

I nspect i on 15 a few fuel assenblies that were inaccessible. Additionally, arrangenments for the renoval of the clandestinely

per sonnel produced plutonium were discussed with the counterpart and the material packaged and prepared for transport to

Person days 90 I AEA HQ A prelimnpnary investigation into the quantity and l|ocation of heavy water was undertaken. Iraq
expl ained that all heavy water was |ost during the bonbing of the reactors during the Gulf war. A storage tank
was seen by the inspection team and it showed danmge consistent with Irag’s claim Fornal neetings with the

3 Iragi counterpart were undertaken to investigate the extent of the chemical enrichnent programme, followed by

Facilities
i nspect ed

inspections at relevant facilities. The opinion of the inspection teamwas that a far from conplete disclosure
had been nmade in this area.

Cther Matters

-  Renoval of 4.868 grans Pl utoniumleaving only 0.0274 granms in lraq

- Discovery that two Soviet |IRT-5000 fuel elements had end plates cut off

- Difficulty in establishing a reliable inventory of nuclear material, 115 sanples taken
- lraq starts to renpve damaged buil di ngs at Tuwaitha

- Additional nuclear material declared, verification attenpts continue
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Attachnent 4 - Summary of | AEA inspection canpai gns

I nspection Activities
Nuber | AEA- 06
Chi ef 1 nspector Kay The principal activities were the search for and renoval of docunmentation associated with Irag's weaponi sation
I nspection 22-Sep- 91 activities. Inspections of the Nuclear Design Centre and the headquarters of the Petrochem cal Three (PC3)
period: from program along with other facilities were carried out resulting in the seizure by the inspection teans of a
to 30-Sep- 91 |number of docunents showing that Iraq had a program for the devel opnent of an inplosion-type nuclear weapon,
Inspection days 3 the design work of which was conducted at the Al Atheer facility. These docunents also showed that Irag’'s
Tnspection a4 M ni stry of Industry and MIi t_ary I ndust ri alisation, the Iragi Atomc Energy_ Conmmi ssi on (IAEC) and Iraq’'s
per sonnel Mnistry of Defence were all linked to this programme. Contrary to lIraq's clains of having only a peaceful
Person days 357 nucl ear programme, the team found docunents showing that |Iraq had been working on a nucl ear weapons design and
one docunent linking the IAEC to work on a surface to surface missile project. Oher docunents contained
evidence that since 1981 Iraq intended to produce enriched uranium by nethods other than EMS, specifically
that gaseous diffusion and centrifuge enrichment techniques were being explored. Docunents showing the
6 devel opnent of a covert procurenent system of nuclear weapons related equipnent from forei gn sources were seen

Facilities
i nspect ed

by the inspection teans.

During the course of this inspection the team was detained by the Iragis for 5 hours at the first inspection
site, whereupon all docunents collected by the team were confiscated. Iraq interrupted the inspection of the
second site and detained the inspection team for 96 hours in an adjacent parking |ot. Irag also opened
official mail addressed to the Chief inspector and the UNSCOM representative.

Gt her Matters

-  Revel ation of existence of a covert nuclear weapons project code- nanmed Petrochemical Three (PC-3)

- Basic design of Iragi nuclear weapon revised 5 times as of June 1990

-  Revelation of substantial covert foreign procurenent network for weapons rel ated needs

- Conclusion that there was repeated and wilful non-conpliance with SCR 687 and 707 and violation of UNIAEA
privileges and i munities
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I nspection Activities
Nuber | AEA- 07
Chi ef I nspector Perricos Further investigation into the weaponisation activities was carried out, following Iraq' s acknow edgenent that
I nspection 11-Cet - 91 basi ¢ conmputations and hi gh expl osive testing for weapon conponent devel opment had been carried out. Al Atheer
period: from facility was identified by the inspection team as the prime devel opment and testing site, with the facilities
to 22-Cct-91 |at Al QaQaa and Al Hatteen High Explosive Site contributing. The lragis adnmitted that Al Atheer had a role in
I nspection days 11 t he weaponi sation programme. Additionally, investigation of the centrifuge and the gaseous diffusion enrichnent
nspection 39 programmes continued. The Iragis adnitted to a feasibility study into the gaseous diffusion nethod during 1982
per sonnel to 1987, which included |aboratory wrk on diffusion barriers, but the programme was phased out. Destruction or
Person days 729 rendering harmess of centrifuge and EM S conponents was started, along with identification and tagging of
associ ated manufacturing equipment for future such action. Hot cells and associated glove boxes used in the
cl andestine production of plutonium were rendered harm ess. Further activities were undertaken with regard to
18 the NDA neasurenents of the IRT-5000 irradiated fuel to determine its integrity and verify Iraq' s statenments

Facilities
i nspect ed

regarding the extent of irradiation the assenblies were subjected to. Activities with regard to the transport
out of lraq of the fresh fuel, and conpilation of an inventory of nuclear naterial accunulated at storage
Location C at the Tuwaitha facility were also carried out.
A feature of this inspection was the |arge anount of correspondence between the Chief Inspector and the Iraqi
counterpart, in order to unequivocally establish the Iraqi answers to key questions, as oral questioning was
proving insufficient for obtaining definitive statenents.

Gt her Matters

- Provision of list of facilities involved in enrichnent and weaponi sati on program

- lraq partially acknow edges role of Al Atheer and discovery of extensive netallurgical equipnent
- Weaponi sation information provided

- Denial of pursuit of uraniumenrichnment via |aser isotope separation

- Verification of nuclear naterial continues
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I nspection Activities
Nunber | AEA- 08
Chi ef 1 nspector Perri cos In field activities related to information on the procurement of equipnent essential to Iraq s clandestine
I nspection 11-Nov- 91 nucl ear progranmmre continued despite persistent efforts by Irag to conceal such information. Further
period: from investigations with regard to weaponisation activities were carried out, particularly in the area of the
to 18-Nov-91 |initiator design and testing and work on flash X-ray systens. Answers given were vague and general,
Tnspection days 7 particularly with regard to questions derived from the secret PC-3 progress reports obtained during |AEA-06.
Tnspection 19 Systematic destruction of the EMS double-pole magnets was started, along with the destruction/rendering
per sonnel harm ess of basic equipment related to the EMS and other enrichment programmes. Two high-speed streak video
Person days 133 camera systenms were renoved fromlrag to the | AEA in Vienna. Al fresh highly enriched uraniumof Soviet origin

was shi pped apart from about 400g of 93% unirradi ated enriched uranium The irradiated fuel elenents of French

and Soviet origin still remained in Iraq. Verification of nuclear material at Location C, Tuwaitha, was

conpleted, with only a few outstanding questions remaining to be answered by Iraq. 16.7 tons of uranium in

10 waste in the Mosul area remained to be properly verified. Mnitoring activities initiated during the previous

m ssi on were continued.
::?glplelci Iezs Cther Matters

- Acknow edgement of political decision to prevent disclosure of procurenment network

- Mst manufacturers of centrifuge related equi prent identified

- Destruction of centrifuge, EM S and reprocessi ng equi pnent conti nued

- Nuclear material inventory verified by statistical nethods

- Perm ssion given to denolish Tuwaitha buildings 9, 15, 15A, 55, 60, 64, 72, 73 and 74
I nspection Activities
Nunber | AEA- 09
Chi ef I nspector Zifferero |Discussions were held with senior Iraqi officials regarding the procurement of large quantities of stock
I nspection 11-Jan- 92 material s and conponents needed in the production of gas centrifuge machines, previously not included in any
period: from Iragi declaration. Acknow edgement of the procurement of 100 tons of nmaraging steel needed for producing
to 14-Jan- 92 |centrifuge rotors and internal fittings, and of several thousands of alum nium forgings needed for the vacuum
Tnspection days 3 housing flanges was nade by the Iraqi side, who stated that all had been destroyed or rendered harnless by
Tnspection mel ting and crushing before the beginning of nuclear inspections in Iraq under resolution 687. Verification and
per sonnel 14 sanpling of the nelted maraging steel and crushed ferrite magnets was undertaken. Rough in-field estimates of
Person days ) the quantities on site appeared consistent with the quantities procured. |nconsistencies regarding the lraqi
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Facilities
i nspect ed

centrifuge programme remaining from previous inspections were resolved, leading the inspection team to the
opinion that Iraq had not reached the point where it would have been able to start centrifuge production on a
sizeabl e scale, but given tine, it would have been successful. However, the centrifuge enrichment programre had
reached a point where the materials necessary for certain key centrifuge conponents had been identified, and
these materials were being procured as opportunities presented thensel ves, even though the final design had not

been fixed nor the nmanufacturing process fully inplenented.

Cther Matters
- German Covernment reports lraqgi procurenent of large quantities of materials and conponents for centrifuge
- Re-inspection of Rasdhiya (Engineering Design Centre) but Iraqi deception and concealnment activities

conti nue
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I nspection Activities
Nuber | AEA- 10
Chi ef I nspector Zifferero |Inspection of the SAAD-13 State Establishnment, indicated by the Special Commission as a site where an
I nspection 05- Feb- 92 un_der_ground nu_cl ear reactor i ntended for si'gr?ifi cant pl ut oni um production may _ have been locat e_d was a mai n
period: from priority of this mission. No underground facility of any kind was found. Inspections at other designated sites
to 13-Feb- 92 |were carried, as were a nunber of follow up actions from previous inspection mssions. Nuclear material
Tnspection days 3 accounting work continued, with a viewto reconciling I AEA findings and Iraqi declarations. o
Tnspection 31 The _steady i mpr ovenent in I_raql cooperatlon_ WI.Ih the Inspection teams, started d_urlng the seventh mi ssi on,
per sonnel continued throughout this nission. The Iragi side declared that the reason for this enhanced cooperation was
Person days 578 their wish to accelerate and conclude, to the | AEA's satisfaction, the activities under SCR 687 and proceed as
soon as possible to the OW phase. Iraq maintained that, with the exception of procurenent, the |AEA had
19 di scovered alnost all there was to know about the principal objectives, achievenents and installations of their
nucl ear programe, and if information was mssing, it related only to details.
rﬁglplelcilezs G her Matters
- Agreenent to clarify nuclear material declaration with a revised declaration
- Meetings with Iraqgi authorities to clarify their position regarding nonconpliance with their obligations to
provide information for ongoing nonitoring and verification pursuant to SCR 715
I nspection | AEA 11 Activities
Nunber
Chi ef I nspector Perricos Destruction of key technical installations conprising buildings and equi prent at the Al Atheer-Al Hatteen site
I'nspection 07- Apr - 92 were initiated during this mission. Sonme 24000 n2 of the designated 35 000 n2 of surface of buildings were
period: from destroyed as was nobst of the equipnent. Transfer of irradiated fuel into new storage tanks | ocated above ground
to 15-Apr- 92 |was carried out at location B, in order to prevent detrioration of the fuel due to flooding by rainwater or
I nspection days 8 groundwater. Further neetings were held with regard to nuclear material accountancy, resulting in new
Tnspection 26 information on quantities and flows of material. Investigations continued into the foreign procurenment of
per sonnel maragi ng steel and carbon fibre rotors, and into the weapons devel opnent programre, but with no success. It was
Person days 508 clear that a governnental decision not to declare this informati on had been taken. Previously inspected sites
were revisited to continue the inventory and manufacturer identification of equi pment and machine tools capabl e
of use in the Iraqgi nuclear programe. During this mnission discussions were held on a draft report entitled
“The Iraqgi Nuclear Program Before and After Security Council Resolution 687 (1991)”. This report is intended
to be the "Full, Final and Conplete" declaration (FFCD) of Iraq's nuclear prograne.
Facilities 17

i nspect ed

Cther Matters

- 8 buildings and 29 equipnent itens at Al Atheer designated for destruction

- New declaration of nuclear material flow and production. |AEA s assessnment changes substantially
- Additional information requested in FFCD
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I nspection Activities
Nunber | AEA- 12
Chi ef 1 nspector Perri cos Destruction of key technical buildings and equipnent at A Atheer-A Hatteen site was conpleted. Preparations
I nspection 26- May - 92 for destruction of selected buildings at Tarmya and Al Sharqat were initiated under the supervision of the
period: from inspection team Further attenpts to obtain information regarding the procurenment of the maragi ng steel, carbon
to 04-Jun-92 |fibre rotors and technical advice regarding centrifuge technology proved fruitless as lIraq had taken a
Tnspection days 5] governmental decision not to provide specific information on suppliers. ldentification of machine tools and
Tnspection 27 equi prrent uged in the_ nucl ear progr amme for the purposes of future nonitoring was corrpl_et_ed. _The final quantity
per sonnel of fresh highly enriched uranium fuel (about 400 g) was renoved from Iraqg. Carifications both through
Person days 573 di scussions and witten correspondence of several issues related to Iragi work on weaponisation and uranium
enri chment were obtained.
Iragi cooperation in inplementing the destruction plans could not be faulted. However, in the course of this
23 mssion definite stiffening in Irag’'s working relationship with the inspection team was noted. Numerous
attenpts to prevent or limt the taking of photographs and placenent of seals were nade. The lraqi explanation
was that previous active cooperation had not resulted in an inmprovenment in the sanctions situation.
St Cther Matters
I':ﬁglplelci |egs - Final version of FFCD provided on June 4
- lraq states that it considers the nuclear material file to be closed and indicates unw llingness to discuss
it further
- Declaration that all undeclared nuclear material processing in Building 73 conpl ex was done in Building 73C,
except for 59 kg processed in the safeguarded Buil dings 73A and 73B
- lraq takes position that the enrichment program has been fully disclosed
- Daily production records for Al Qai m provi ded
I nspection Activities
Nunber | AEA- 13
Chi ef I nspector Hooper Destruction of buildings at Tarmya and A Sharqgat, started in the previous mssion, was |largely conpleted.
I nspection 14-Jul - 92 Mar agi ng steel (approxinmat t_el y 100 tonnes) st_ored at |skanderi ya facility were i den_t i_fi ed and phot ographed to
period: from aid subsequent transportation to a foundry in Basra for rendering harnless. Addi tional technical data and
to 21-Jul - 92 |contract nunbers to aid in the identification of nanufacturers/procurenent routes for critical equipnment were
Tnspection days 7 collected. Mnitoring activities at a nunber of sites were carried out to verify seals and check on requested
Tnspection movenent of equipnment. An English |anguage version of the Full, Final and Conplete Declaration (FFCD was
per sonnel 9 provided to the team during the nmission and a revised Annex 3 for long term nonitoring plan was provided to
Person_days 63 Iraq by IAEA 13.
Facilities 5 O her Matters

i nspect ed

- Det ai | ed exam nation of equi pment at Al Shakili warehouses
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I nspection | AEA 14 Activities
Nunber
Chi ef 1 nspector Zifferero |Verification of the destruction of all designated buildings at Tarmiya and Al Shargat was carried out. Baseline
I nspection 31- Aug- 92 sanpl es of water and sedi ment ver e _col | ected to formthe _basi s of an on_goi ng nonitori ng regi ne of r adi onucl i des
period: from and other selected stable nuclides in the main water bodies of Iraq. Sites were established covering the whole
to 07-Sep- 92 |[territory, where water and sedinent sanples will be periodically collected. Identification and tagging of a
Tnspection days 7 number of high tenperature |aboratory furnaces and other non-rel eased equi pment was undertaken at A Shakili
Tnspection 15 stores. Fol | ow up activities from previous mssions were conmpl eted, i _ncl u_dl ng tr_ansf er of the maraging _st_eel
per sonnel to a foundry in Basra, and several sites were revisited under the nonitoring reginme. An underground facility
Person days 105 near Al Shargat was inspected, and confirmed to be an underground oil refinery. Further neetings were held

with the Iraqi counterpart with regard to the conponents of the ongoing nonitoring and verification plan.

The Iraqi side indicated during this mssion that they wanted to work in a cooperative and professional way.
Facilities 11 Ot her Matters
i nspect ed - lraqis request rel ease of 250 tonnes of HMX for civilian blasting applications

- Refusal to disclose procurenment information continues

- Refusal to return docunents taken fromthe sixth inspection team
I nspection | AEA 15 Activities
Nunber
Chi ef | nspector Perricos |Collections of baseline sanples for the radiometric survey of Irag’'s waterways initiated in the previous
I nspection 08-Nov- 92 |Mssion were conpleted. A detailed assessment of the conditions for removal from lraq of the irradiated fuel
period: from stored at the IRT-5000 reactor and Location B was carried out. The rendering harm ess of the 100 tonnes of
to 18-Nov- 92 |maraging steel by re-nelting and dilution was conpleted, as was the destruction of the R24 experinmental EM S
Tnspection days 10 nmagnet system by flame cutting. Investigations into the role of Rashdiya (Engineering Design Centre) in the
Tnspection centrifuge enrichment programme continued. The Iragis acknow edged a minor role for the EDC in the centrifuge
per sonnel 38 enrichment progranme, and identified the roles of key personnel. Interviews with those individuals resulted in
Person days 380 a nore credible picture of the Iraqi centrifuge programme. The Iraqi stance with regard to procurenment data

continued, despite enphasis by the inspection team of the inportance of this aspect to the inspection, and

ultimately the nonitoring process. ldentification and catal oguing of key nachine tools in Iraqgi establishnents

29 continued. The uranium waste material recovered at Al Jesira and noved to Tuwaitha was weighed and sanpled and
transferred to Location C Follow up actions from previous mssions with regard to the irradiated fuel storage
at Location B were conpleted. In addition to the water sanpling sites, the teamvisited 29 locations all over

Facilities
i nspect ed

Irag.

O her Matters

- Baseline radionetric hydrol ogic survey conpleted with collection of 572 sanples at 52 sites

- Technical nmeetings held with senior technical staff of centrifuge enrichnent program

- First acknow edgenment by Iraq that Rashdiya was connected to centrifuge program

- Discovery of centrifuge notor manufacturing equipnment in Al Al Shakili stores

- lraqgis state that no experinents involving hardware were done at Rashdiya, only conputer design work
- Analytical results indicate inconsistency in stated nuclear naterials processing in Building 73
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I nspection Activities
Nuber | AEA- 16
Chi ef 1 nspector Zifferero |The former headquarters of the Petrochenmical-3 project (PC3), previously visited by |AEA-06 and from where
I nspection 05- Dec- 92 docurments relevant to Iraq s nuclear program had been collected, now used by the Mlitary Industrial
period: from Corporation, was revisited in conjunction with an UNSCOM CBW team Al though no activity was observed or
to 08-Dec- 92 |docunentation found relevant to UN Security Council Resolution 687 (1991), renoval of docunents fromthe site
Inspection days 3 by the Iragis was observed by the inspection team Qher short notice inspections were carried out at an |AEC
Tnspection 8 guesthouse in the Tuwaitha area and at a warehouse in the Al Atheer centre. Meetings with senior Iraqi
per sonnel officials were held to attenpt to find a way round the inpasse with regards to procurement of the maraging
Person days > steel and equipnent related to the centrifuge enrichnment program The Iraqi Mnister of H gher Education and

Scientific Research and present Chairman of the lragi Atomc Energy Committee informed the team by fornal

S statement, that the Iraqi authorities would “deal positively” with witten inquiries from the |AEA regarding

Facilities 3 procurement of equipnent and materials for Iraq’ s clandestine nuclear program A letter requesting specific
i nspect ed information regarding the purchase of maraging steel was imediately sent by the Chief Inspector. Iraqs

response failed to provide the requested infor mation.
I nspection | AEA- 17 Activities
Nurber
Chi ef I nspector Zifferero |Follow up activities with regard to the inventory of nmaterial, equipnent and nachine tools relevant to Annex 3
I'nspection 25_ Jan- 93 of the plan for ongoing nonitoring and verification of Iraq's conpliance with paragraph 12 of part C of
period: from Resolution 687 (1991) and with the requirenents of the relevant paragraphs of Resolution 707 (1991) were
to 31-Jan- 93 |carried out. Particular enphasis was put on the review of the inventory of machine tools under Agency seal at
Tnspection days 6 the Al Rabiya factory, follow ng the January cruise mssile attack. Follow up activities generated in previous
Tnspection missions with regard to nuclear material stored in the IRT building (Tuwaitha) and in Locations B and C were
per sonnel 8 conpleted. Short notice inspections to nonitor machine tool utilisation and verify seals were undertaken at a
Person days 73 number of sites. Discussions regarding Iraqi declarations in the context of Annex 3 were held. o

The issue regarding Irag’ s responses to procurement questions was once nore raised during this nmission. Iraq' s
Eacilities stance was that they w shed to have all questions at the sane tine, in the form of a consolidated list, and
i nspect ed 10 woul d provide the answers in witing and the matter would be settled. The Chief |nspector objected to this and

no satisfactory solution was reached.




S/1997/ 779
Engl i sh

Page 86

Attachnent 4 - Summary of | AEA inspection canpai gns

I nspection | AEA- 18 Activities
Nunber
Chi ef I nspector Perricos |Activities concerning the inventory of equiprment, materials and nmachine tools relevant to Annex 3 of the plan
I nspection 03-Mar-93 |for ongoing nonitoring and verification were carried out at a nunber of sites. An inspection at Hatteen
period: from Establ i shnent revealed a large nunber (242) of Matrix-Churchill CNC machines, which the team thought should
to 11-Mar - 93 | have been declared in accordance with Annex 3. Specifications were taken to allow this evaluation to be made. A
Tnspection days 3 number of sites were systematically searched where information suggested that underground nuclear facilities
Tnspection 23 m ght be concealed, but the inmediate in-field conclusions were negative. A mmjor effort was undertaken to
per sonnel identify and separate a large number of radiation sources, to facilitate easier release of those pernitted for
Person days 182 use. A nunber of _I engt hy techni cal d_l scussions were heI_ d covering areas sgch as _the i nadequacn es o_f t he _I r_aq’ S
FaciTiiies 35 Annex 3 declarations, nuclear material balance inconsistencies, and Iragi studies involving uranium tritide.
i nspect ed The issue of lithiumseparation activities and subsequent irradiation was raised by the inspection team Iraqg’s
response was that this work had never been contenplated nuch less carried out. During an inspection of a
university in Baghdad, the first inspection of such a facility, Irag initially attenpted to restrict access
rights of the team before changing its position and allow ng the inspection to proceed. Once nore the issue of
procurenment was raised, with the sane response fromthe Iraqi counterpart. Iraq stated that they considered the
questions too general, and that dealing with them was inpractical, and that such an attitude by the |AEA was
ained at maintaining the conditions for continuation of the enbargo.
Cther Matters
- Analytical data casts doubt on declared urani um processing activities in Building 73 conpl ex
- Si x short notice inspections perforned as test of |long term nonitoring procedures
I nspection | AEA- 19 Activities
Nunber
Chi ef I nspector Hooper A major activity was the collection of surface water, sedinment and biota sanples from 15 locations along the
I nspection 30-Apr-93 |Tigris-Euphrates watershed, for the periodical radiometric survey. Wrk continued into the verification of
period: from Iraqi information given in their Annex 3 declarations, and a nunber of sites were visited for the first tinme
to 07-May- 93 |With a view to verifying the conpleteness of the Annex 3 declarations. Detailed technical evaluations of a
I nspection days 7 large number of Matrix Churchill machine tools at Hatteen Establishment were carried out to establish whether
Tnspection 12 or not these machines should be included in Iraq’s declarations, with the result that, pending further
per sonnel investigation on 4 of the machines, none of these machines nmeet the specifications of Annex 3. An additional 50
Person days 98 or so Matrix-Churchill CNC machines remained in other facilities to be sinmlarly reviewed. Additionally,
nmonitoring inspections were carried out at a nunber of sites previously visited.
Facilities 33

i nspect ed
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I nspection | AEA- 20 Activities
Nunber
Chi ef I nspector Kel | ey Irag’s preparations for the renoval and transport to the airport of the irradiated fuel were observed, and
I nspection 25-Jun- 93 |several neetings held to discuss the preparation status. Fuel storage conditions at Location B were rechecked
period: from for safe condition. Acting upon independent information at their disposal, the teans inspected a conventional
to 30-Jun- 93 |munitions plant where 50 Matrix Churchill CNC machi nes matching procurenent data were found. Details to allow
I nspection days 5 the assessnment as to the rel evance of these nachines to Annex 3 were obtained. Irag's construction and pl anni ng
Tnspection 10 activities for new non-nuclear facilities at four former nuclear sites were assessed. Preparations for the
per sonnel consolidation of all HW explosives into a single sealed location were started, and the team inspected a
Person days £0 proposed .aI ternative storage area in Mit hanna. A nunbe_r _of sites were visi ted V\Ath r_eg_ard to d_ual -use equi pnent
FaciTities 10 inventorying and nonitoring tasks. Ml estones and decision points of Irag's feasibility studies for protected
i nspect ed underground facilities and the project to acquire a nuclear power plant were reviewed in discussion with the
counterpart. The idea of going underground to protect nuclear installations was abandoned in 1983, due to the
“astronomcal” costs associated with this route, follow ng assessments nmade by a nunmber of international
conpanies. The need for full cooperation on the issue of procurement was stressed to Irag, and Irag was
challenged to rel ease supplier information on a specific program as a confidence buil ding gesture.
O her Matters
- Additional 50 CNC nmchi nes discovered at Nahrawan facility
I nspection | AEA- 21 Activities
Nunber
Chi ef I nspector Zifferero |[The activities started in I AEA 20 were continued. A new industrial conplex of five separate facilities at South
I nspection 24-Jul - 93 |Taji was inspected for the first tine, where several dual-use materials were found to be in use. Preparations
period: from for the installation of surveillance caneras at machining facilities continued. The Al Kindi centre, which has
to 27-Jul - 93 |unique capabilities for research with pyrotechnic materials, was inspected. A nunber of sites were visited with
| nspection days 3 regard to dual -use equi pnent inventorying and nonitoring tasks. The issue of procurenent raised by the previous
Tnspection 16 m ssion was tabled once nore, and the Iragi Mnister of Hi gher Education and Scientific Research said he was
per sonnel not prepared to hand over any information to the team He did, however, pronise to provide the information at
Person days 78 t he “tec_hnl cal talks’ scheduled some two nonths later in New York. Overall, the inspection ran snoothly and
FaciTities 51 the Iraqis were hel pful throughout.

i nspect ed

G her Matters

- Di scovery of a “Centre for Metallurgical Industries” during inspection of fibreglass plant
- | AEA orders work on the Al Jesira iron oxide plant to stop until

in Taji
docurentation is provided by Iraqg
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I nspection | AEA- 22 Activities

Nunber

Chi ef 1 nspector Hooper/Di Il |A major activity was the collection of surface water, sediment and biota sanples from 15 locations along the
on Tigris- Euphrates watershed, for the periodical radionetric survey. Further progress was nade in clarifying,

I nspection 01-Nov-93 |with the Iraqgi counterpart, the reporting requirements of Annex 3 of the |AEA's ongoing nonitoring and

period: from verification plan and the reconciliation of Iragi equipment declarations with information obtained outside of

to 15-Nov- 93 |lrag. Meetings were held with the Iraqi counterpart on the subject of technical advice they had obtained from

Tnspection days 14 sources outside of Iraq that had aided their centrifuge developnent efforts. Wth reference to the procurement

nspection 17 of_ mer agi ng st eel : Irag indicated sone general details and identifi 9d an indivi dua_l as thel_r ~agent. They

per sonnel mai ntained they did not know the manufacturer, but offered speculation on the nation of origin based on

Person days 738 ci rcumst anti al ev_i dence. Details r_egardi ng the sources an_d ci rcunst ances t hrough whi ch they obtained te_chni c_al

FaciTities 1 advice from outside Iraqg were provided to the team Detail ed analysis were perf_orm_ad on th_e uo2 contalneq in

i nspect ed 201 druns declared by Iraqg to have cone fromBrazil, to enable the accuracy of this information to be verifi ed.

Prelimnary findings, pending chemcal analysis, indicated that the nmaterial was not indigenous to Irag, nor

was it the result of an Iragi UX®2 production process. Mnitoring inspections were carried out at a nunber of

so-called "core" sites of the former Iragi nuclear program Existing building nodifications, new construction
and future plans for turning several of the facilities to other, non-nuclear applications, were reviewed. A
follow up action froma previous mssion, to fill and seal the carbonate nmine at Abu Skhair, was conpl eted.

Cther Matters
- | AEA concl udes that all unsafeguarded nuclear material processing done in the Building 73 conplex was done
in Buildings 73 A and 73B, not in building 73C as declared by the Iraqgis
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I nspection | AEA- 23 Activities
Nunber
Chi ef I nspector Dillon Moni toring inspections were carried out at a nunber of sites with previous nuclear or nuclear-related m ssions,
I nspection 04-Feb-94 |as well as at sites where equi pnent relevant to Annex 3 exists. Substantial progress was made in verifying the
period: from inventory of the Matrix-Churchill CNC turning machines inported into Irag and in determ ning whether any of
to 11-Feb- 94 |these machines were of a quality that would require their declaration and nonitoring in accordance w th Annex
Tnspection days 7 3, with the conclusion that none were of such quality. A nunber of sites declared to have power supplies
Tnspection 17 exceedi ng 10MVA were inspected. Further progress was made in clarifying, with the Iragi side, the reporting
per sonnel requirements of Annex 2 of the IAEA's ongoing nonitoring and verification plan. The work started in the
Person days 119 previous mission with reg:_;trc_i to the Brazilian origin U2 was cc_mtlnued, t he resul_ts of whi ch, wh!l_st awai ting
FaciTiiies a1 corroboration of the Brazilian CGovernnent, supported a conclusion that the material was of Brazilian origin.
i nspect ed Additional non-destructive assay measurenments and sanples of other naterial were taken to clarify issues
regarding the inventory of nuclear material. The surveillance canmera system was installed in the "vertical
boring machi nes workshop” at Um Al Marik, to provide a neans of continual nonitoring of the nature of work
pieces processed in that workshop. Verification of the inventory of "sensitive" conponents of the Tanuz
reactors was carried out, and Iraq' s explanation of the |loss mechanisns relating to the heavy water inventory
was accepted as credible by the team The conclusion of the team was that all of the sensitive conmponents of
the Tamuz-1 and 2 reactors had been satisfactorily accounted for. A number of ground |evel ganma spectronetric
measurenments were nmade at several facilities with the purpose of clarifying previous readings. Prelimnary
conclusions were that radiation signals detected were probably due to accunulated radioactive waste,
radi oactive contamination as a result of the bonmbing during the QulIf war or to high intensity sources used in
lightning rods. The second and final consignnent of irradi ated fuel was shipped out of Iraq.
CGther Matters
- Sone 272 out of a possible 280 Matrix- Churchill CNC turning machi nes have been | ocated and exani ned
- Additional nuclear material (Al Jesira waste) arrives at Location C for storage
I nspection | AEA- 24 Activities
Nunber
Chi ef I nspector Dillon A major activity was the collection d surface water, sedinent and biota sanples from 16 |ocations along the
I nspection 11-Apr-94 |Tigris-Euphrates watershed, for the periodical radionetric survey. Discussions were held with the Iraqi
period: from counterparts on the form and content of the inventory reports prepared by Iraq in accordance with paras 22 and
to 22-Apr- 94 |23 of the OW plan, and inspections at a nunber of facilities were carried out with the purpose of clarifying
I nspection days 11 details in these reports. Inspections were also carried out at facilities where machine tools, subject to
I nspection 15 monitoring in accordance with Annex 3 of OW were installed or stored, for simlar purposes. These “test case”
per sonnel i nspections indicated that information provided for design capabilities and activities was mninml and would
Person days 165 reqU| re further rew si on by .t he Iragis. Activities were carried out in connection W|th the planned installation
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Facilities 39 of a 10 camera video surveillance systemin the flow-formng workshop at Nassr. A large nunber of plant itens
i nspect ed from the former uranium extraction plant at Al Qaim were examined in order to process a request for their
rel ease for use el sewhere on the site. Activities were carried out at Al Jesira and Al Adaya sites to determ ne
urani um content of hol ding tanks and scrapped equi pnent. A holding tank at Al Jesira, along with other itens of
scrapped equipnment, were inspected to evaluate their wuranium content. Prelimnary findings supported Iraqi
statements that |arge processing | osses were accountabl e as waste.
Cther Matters
- Excavation of Adaya dunp to investigate uraniumcontent of scrapped Al Jesira equi pnent
- Building 73 filter banks located by Iraqgis and presented for inspection
I nspection | AEA- 25 Activities
Nunber
Chi ef I nspector Dillon I nspections were carried out at sites where itens of equi pnent subject to nonitoring in accordance with Annex 3
| nspection 22-Jun- 94 |of the OW plan were |located, and at sites with previous nuclear or nuclear related nmissions. During the
period: from inspections at forner nuclear related sites, the adequacy of the information supplied by Irag in the OW
to 01-Jul - 94 |reports was assessed. In general, this information was found to be lacking in detail in areas of past and
Tnspection days 9 present design capabilities and activities. Wrk continued on the clarification of matters related to the
Tnspection 12 origin and usage of natural uranium and on the characterisation of the UX® of declared Brazilian origin.
per sonnel Addi tional sanples were taken. The discrepancy between the IAEA's and the lIragi counterparts analysis of
Person days 108 uranium content in waste material from the Al Jesira evaporation tank was investigated, with the conclusion
FaciTities > that there was no reason to change the | AEA estimate of the amount of uraniumin the waste. Additional sanples
i nspect ed were taken to confirm previous |AEA analyses and to check results obtained by the counterpart. The
installation of a 10-canmera surveillance system at Nassr, in the flowform ng workshop, was conpleted. An
additional canera was installed at Um A Marik to augment the existing system Menbers of the team
participated in an UNSCOM i nspection of the A Rutbah tel ecommunications site. Extensive discussions were held
with the Iragi counterpart in regard to quality and content of reports prepared in accordance with paras. 22
and 23 of the OW, and Irag was asked to provide nore conprehensive information in areas |acking detail .
Detailed inspections were made of equipment and non-nuclear naterial in use or in store in Tuwaitha and Al
Shakili store, in order to reconcile the |AEA inventory lists and the building inventories reported by Irag in
the OW reports.
I nspection | AEA- 26 Activities
Nunber
Chi ef I nspector Dillon Investigations were carried out, principally at Tuwaitha site, into Iragq's former activities in the |aser
I nspection 22-Aug- 94 |isotope separation (LIS) area, covering the procurement and devel opnent of |aser equipnent and research in both
period: from mol ecul ar (M_1'S) and atonic vapour (AVLIS) |aser isotope separation technol ogies. The investigation resulted in
to 07-Sep- 94 |an _adm' ssion by Iraq, that contrary to p_revi ous Writt_e_n statenents, they had, during the_period_1981 to 1987,
Tnspection days 16 assi gned resources to the_ t ask _of exploring the feasibility of LIS, as a means of produu ng enri _ched urani um.
Tnspection 18 Visits to several sites, including the Laser Department at Baghdad Technical University were made in connection
per sonnel with the investigation. The task appeared to have been poorly focused and its |imted achievenents appeared to
Person days 588 be. colnsigt‘ent Yvith t_he equi'prrent_, personpel .re§ources”an(_j expertise alvailabl_g.l Innspectj ons were a.|‘SOI carried




S/1997/ 779
Engl i sh
Page91

Attachnent 4 - Summary of | AEA inspection canpai gns

Facilities 16 out at sites where itenms of equipnment subject to nonitoring in accordance with Annex 3 of the OW plan were
i nspect ed located, and at sites with previous nuclear or nuclear related missions. Further inspections were carried out
at a nunber of sites with power supplies declared in excess of 10 MVA. Discussions were also held with the

Director of the

Iragi National

Monitoring Directorate (NVD)

on the status of

the preparations for the

i mpl enentation of the OW plan. Concurrently with this mssion, the | AEA established its continuous presence in
Iraqg in connection with the inplenmentation of OW.

O her Matters
- Al Qai myel | owcake production | og book provi ded showi ng anal yti cal

dat a
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I nspection | AEA- 27 Activities
Nunber
Chi ef I nspector Dillon Fol l owi ng the establishment of a permanent |AEA presence in Irag, the main activity of this nmssion was to
I nspection 14-Cct - 94 |provide additional staffing for the major activity of the collection of surface water, sedinent and biota
period: from sanples from 16 locations along the Tigris-Euphrates watershed, for the periodical radionmetric survey. In
to 21-Cct-94 |addition, activities were undertaken with the resident |1AEA team in the routine inspections at Iraqg's
Tnspection days 7 industrial and scientific establishments subject to nonitoring under the OW.
I nspection 8
per sonnel
Person days 56
Facilities 30
i nspect ed
I nspecti on | AEA- 28 Activities
Nunber
Chi ef I nspector Dillon Investigations into information given by the lraqgis at the technical talks in Baghdad during August 1995,
I nspection 09-Sep- 95 |regarding the w thholding of information fromthe | AEA concerning the crash program were undertaken. According
period: from to the Iragi counterpart, the crash program had been planned to conprise tasks involving the reprocessing of
to 20-Sep- 95 |both the unirradiated and irradiated fuel to recover HEU the re-enrichment of the 80% enriched material of
I nspection days 11 Russian origin, through the use of a 50 machine gas centrifuge cascade specially constructed for the purpose
Inspection 15 and the conversion of the HEU compounds to metal. Oher activities, namely casting and machining of the HEU to
per sonnel form the pit of a nuclear weapon, weaponisation measures including the design of an inplosion package, and
Person days 165 construction of a test site/delivery system were established activities of the fourth group of the PG3
Faci T iies 5 project, and wer e stated to be noving ahead _at_ t_he fastest rate possi ble. For the fl_rst time, Irag acknow edged
i nspect ed that the activities of the fourth group, initially at IAEC, Tuwaitha and later in Al Atheer, were for the
direct purpose of producing nucl ear weapons. An admi ssion was gained as to the processing of undeclared nucl ear
material in the former Fuel Fabrication Laboratory at Tuwaitha. The Iraqgis finally admtted that the EDC
Rashdiya facility was the headquarters of the centrifuge enrichment project, but could provide no credible
explanation for their continued concealnment of this fact. Wde ranging information regarding procurenent
systems to support the centrifuge project were obtained. It was recogni sed by the team that although there are
no indications that Irag had retained any practical indigenous capability to produce weapons usable nuclear
material, Iraq' s intellectual capabilities and resources in this regard renain.
In discussion, Irag was forthcom ng to an unprecedented degree and denponstrated 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
def end expl anations of highly questionable credibility. There were however indications of reticence typified by
their continued understatenment of the conpetence of the nanagenent of its clandestine nuclear weapons program
and of the capabilities of its scientists and engi neers.
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I nspection | AEA- 29 Activities

Nunber

Chi ef I nspector St okes This inspection was carried out to pursue further the information revealed by the Iraqgi authorities after the

I nspection 17-Cct - 95 | departure of Lt. General Hussein Kanel fromlrag, and was a continuation of the inquiries began during | AEA 28.

period: from Further detailed discussions were held with the Iraqgi counterpart to discuss technical and programmatic details

to 24-ct-95 |and the organisational structure of the centrifuge enrichnment program Inspections at appropriate facilities,

I nspection days 7 such as Al Furat and EDC Rashdiya were undertaken, with the involvenent and organisation of these facilities

Tnspection 13 with regard to the program discussed. Anmongst the information given were code nunbers to designate the

per sonnel different centrifuge nodels, along with some indication of design variations. The Iragis adnmitted to having

Person days 91 al nost a‘corrpl ete set of draw ngs _of a 3 netre I_ong supe_rcrltlc_al machi ne, and had incorporated building

FaciTities 3 nmodi fications at EDC in the eventuality of this machi ne becom ng avail abl e.

i nspect ed Qther areas visited were procurenent and foreign assistance, during which Iraq adnmitted to having attenpted to

obtain bellows production technology for the supercritical machine, and had received sanples of bellows,
baffles and pins fromtheir foreign consultant. In the area of weaponisation it becane clear that the original
program obj ective was an arsenal of weapons with the first operational device by 1991. However, the three main
conponents of the program nanely the production of HEU from donestic sources of uranium design of a viable
device and devel opnent of a delivery system had not progressed equally. The weapon design was the closest,
and, in the opinion of Iraqg, in January 1991 may still have been able to meet the original deadline. On the
last day of the mssion the team was presented with an optical disk on which reports from PG3 Fourth G oup
(weaponi sation), dated from 1988 1991, were stored.
As during | AEA 28 the lIraqgis displayed a renarkable |evel of openness in the discussions, although there was
sone variation from subject to subject and individual to individual. Degrees of reticence however appeared to
remain and the inpression persisted that the process to approach the full truth on sonme parts of their
programme-centrifuge enrichnment being a typical exanple-still had sone way to go. It was not clear if this was
due to individual fears of nmid-level officials or is part of a plan aimed at protecting information, equipnent
and material s.

I nspection | AEA-30. 1 Activities

Nunber

Chi ef I nspector Dillon Techni cal discussions were held on FFCD chapters concerning: |aser isotope separation, nuclear material,

I nspection 13-May- 96 |gaseous diffusion, centrifuge enrichment, nuclear weapon devel opnent and the summary and concl uding chapters of

period: from the docunent. In all sonme 300 substantive additions and revisions to the text were requested and agreed to be

to 19-May- 96 |[undertaken by the Iraqgi counterpart. It was agreed that discussions on the EMS program woul d be schedul ed for

I nspection days 6 June 1996 and that all revisions and additions would be incorporated into a second draft of the FFCD.

Per sonnel 12

Person days 72

Facilities none

visited
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I nspection | AEA- 30. 2 Activities
Nunber
Chi ef I nspector Zifferero |A revised version of the FFCD coded FFCD (F-1) was provided by the Iraqi counterpart under cover of their
I nspection 24-Jun- 96 |letter dated 20-Jun-96. This revision was stated to include the revisions and additions arising fromthe My
period: from di scussions as well as revisions to the chapter dealing with EMS incorporating responses to the witten
to 29-Jun- 96 |comments — sone 50 in nunber - provided by the I AEA by letters of 23 and 24 May 1996. Iraq's responses to
I nspection days 5 these witten comments were reviewed in a series of 5 discussion sessions and it was agreed that further
Per sonnel ) revisions and additions wuld be incorporated into the text of the FFCD. On 17 Septenber 1996 received in
Person days 50 Vienna a revised version of the FFCD coded FFCD-F which Iraq considered to be the final version of the FFCD
FaciTities T FFCD-F was stated to contain all of the revisions and additions that had been brought to Iraq s attention by
visited the | AEA.
I nspection | AEA- 30. 3 Activities
Nunber
Chi ef I nspector Dillon In parallel with Nuclear Mnitoring Goup activities, discussions were held with the Iragi counterpart to
I nspection 05-Feb- 97 |follow-up on matters arising from further review of FFCD F. These matters — sonme 42 in nunber - had been
period: from transmitted to the Iraqi counterpart by letter of 13 January 1997 which had responded by letter dated January
to 07- Feb- 97 |27 1997. In the course of discussion a further 25 matters were raised and the lraqi counterpart agreed to
Inspection days 2 address all matters and to incorporate them in a consolidated |ist of additions and revisions which would
Per sonnel 3 eventual ly be incorporated into FFCD-F. In addition the Iraqgi counterpart undertook to provide a detailed
Person days 6 description of the strategy, units responsible, locations, logistics and chronology of events involved in the
Facilities 5 conceal nent and destruction activities. Ilrag's witten response was received by letter dated 26 February 1997
visited
I nspection | AEA-30. 4 Activities
Nunber
Chi ef I nspector Dillon Clarification was obtained to a nunber of Iraq's witten responses to the nmatters raised in the February 1997
I nspection 16-May- 97 |discussions and the | AEA team provided detailed coments on Iraq s chronology of conceal nent and destruction
period: from activities. The focus of the discussions was however on endeavours to gain information to support Iraqg's
to 22-May- 97 |declaration that it had indeed abandoned its clandestine nuclear progranme on acceding to UNSC resol ution 687
I nspection days 6 in April 1991. 1In this context and at the request of the | AEA, Irag nade presentations on the evolution of its
Per sonnel 12 strategy for the protection, concealnent, salvaging and wunilateral destruction of nmaterials, equipnent,
Person days 75 documents and buildings related to its clandestine nuclear progranme; the progress in the design and
FaciTities none devel opment of Iraqg’'s nuclear weapon after the version reported in Petrochenical Project 3 (PG3) Report 821
visited Revision 5, dated 14 July 1990 (including the post-war plan to misrepresent the mission of the A Atheer

nucl ear weapons devel opnment and production facility); and the evolution of the abandonnent of the forner

nucl ear weapons progranme. In the course of discussions the Iraqgi counterpart undertook a nunber of actions

most notably to nmke a serious effort to locate itens of equipnent formerly assigned to PC-3 Goup 4

(weaponi sati on)
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I nspection | AEA-30. 5 Activities

Nunber

Chi ef I nspector Dillon Again a small number of technical clarifications to the text the FFCD F were obtained and the Agency team
I nspect i on 19-Jul - 97 |was able to verify a nunmber of items, formerly assigned to PC-3 Goup 4 (weaponisation), which the Iraqi

period: from counterpart had been able to |ocate. However the nmain focus of the discussions was to seek to ascertain (a)

to 24-Jul - 97 |that Irag had abandoned, rather than nerely interrupted, its clandestine nuclear that Iraq had
Inspection days 5 provided conprehensive information with respect to its gas centrifuge uranium enrichment programme, its nuclear
Per sonnel 3 weapon design and its achievenents in associated technol ogies; Irag had expl ained the extent of foreign
Person days 20 assistance to its clandestine nuclear programe, including _ intelligence services in procuring
FaciTiiies T assi stance, information, materials, and equipnent; (d) that Iraq had provided a conprehensive explanation of the

visited

extent and objectives of its conceal ment practices; and (e) that

and docunentation fromthe | AEA

Irag is no longer concealing equipnent, materials

Bol d text indicates destruction, renoval and rendering harnl ess activities.




