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Alnex

Letter dated 47 Auruat 1991 from the Director-General of
the International Atomic Energy Agency addressed to the
gecretary-General

Please find attached the report of the fourth IAEA inaspection in Iraq
under Security Council resolution 687 (1091). You may deem it appropriate to
tranamit the report to the members of the Security Councll. I remain, of
courae, available with the Chief Inapector, Mr. David Kay, for any
consultationa you or the Council may wish to have.

(8igned) Hans BLIX

/!.l
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Enclosure

REIPORT ON THE FOURTH lAIA ON-3IT8 INSPECTION IN !RAQ
UNDER SECURITY COUNCIL RESOLUTION 487 (1991)

27 July-10 August 1994

Sallent Points

The team was given full access 1o all designated sies, and the otlitude of the Iraqi side
continued 10 be a3 co-operative as In the course Of the ird INSPECHoN. RelCONCo was,
however, noted Qs rogards the disciosure Of the procurement sources of equipment and
material relevont 10 the centrifuge enrichment project. Deceptive behaviour wos admitted in
at least one Insiance in the course of the third inspection.

Extensive information In response 10 intense quesiioning was gothered. ond a 10rge numbar of
documents Inthe form of reporss. delalied fabrication drawings and computer printout records
of lkaboratory experiments were brought 10 Vienna for further analysis.

On the first Inspection day the iraql represenialive handed over 10 the 1@am q list of nucleqr
materials which included Hems not previously declored. 1t confirmed the existence of o
clandestine programma 10 1) manufacture several kilograms of uranium oxide fuel, ii) inraalole
! 'n the IRT-5000 reactor and ill) reprocess the irradiated fuel In orcter fo chemically separate
gram amounis of plutonium. '

It 1s now cernoin that the Electro-Magnelic isofope Separation (EMIS) gpproach 1o uranium
enrichment was Qiven priorily and thot ihe relevan! project was fast-paced and had achieved
the stage of Initkal indusirial production at the Tarmiya establishment. The visit 10 s@veral heCvy
mechanicol production focilities used 1o the local fobrication of EMIS components indicated
1hat their ikely production rates were consistent with the iroqi-stated amounts of EMIS equipment
produced before he production faciiities hod been bombed. e production of uranium
tetrachiorice (EMIS feed material) would have been more of less sutficient o cover the needs
of Tarmiya onoe the Iotier had reached il operation Gt the design capocity. e plan for
Tarmiya wos 10 bring on line o production facility of 90 seporators which, with an average
avaliobity of 85%. could have produced 45 kg of highly enviched uranium (HEU) per annum
using natural wanium as feed. An increase In seporaior availability, as @ consequence of
improvements in the systems, with a corresponding increase in the annual pioduction of HEU,
wQs deemed potsible by the kaqis.

iraq suppiied the third inspection iean with imitled information on the magnitude of their
centrifuge eniichment programme. A priority task of the fourth team was o obtain o more
comprehensive picture of the Irogi efforts in this orea, Including detalls of the overall plan and
girection of the progromme. The team was provided with an overall project pian showing key
dates. According 10 this plan, following mechanical and functional frials on ditferent models
(1987-4994) a facility for centrifuge production woukd have siarted operation atthe endof 1991.
A 100-machine cascade would have been in operation in 1993 and a §00-machine cascade
wouid have gone on sream In 1994, The team was Gble 10 Visit the production facility of the
Al Furat Project (the code name of this programme) Ot a site close 10 An Walid. 20 km south of
Baghcad, O complex consisiing of four buildings, wo of them new. This complex had not
sutfered any attacks during the war, nor wos It previously known as 0 nuclear-related site
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Aithough machine fools for manufacturing the centrifuges had not yet been Insiall

been procured but wero cispersed 1o protect them agyainst posslbro Qir onuc:so o?&gg%:%g
July 1994 decdiine), rom the dimensions of thiy conhituge production faclity the team
concluded that. once In full operation, the faciiity could eusity have furned out 600 centrifugas
per annum with the equipment already procurea '0f NS sitg.

Extensive inspection work was carrled out at the Al Jesira chemical progduction focility In the
Mosul areq. first designated by the Special Commission during the third inspection. This facility.
which was heqvily damaged by the bombing and by the salvoging-<deception qclivities
undertaken afterwards, housed the UO, and UCI, production lines and was 1he intended site
for the production of UF, 10 teea the centrifuge endchrent project.

No conclusive evidence was oblained as 10 Ihe @xistence of weaponization actvitles.

frtroduction

1

This report summarizes findings of 1he fourth INSPECHon carried out by the IAEA under the terms
of Security Councll Resolution 487 (1994) with the Qstistance ond co-operation of the Special
Commission of the Unlted Nations. The tearn cansistad of 14 inspectors and 6 supporting stoft.
comprising 14 nattonaiities. it was headaed by Mr, Ocvia Kay of the IAEA as Chief inspectior. The
team arrived In roq on 27 July and started on-site activities on 28 July. The inspection ended
on 10 August 1994, when the team ceparted for Bahain. A tolal of 22 sites were inspected, 14
golng vl:lltod tor the frst time - five of these 14 new sites were designated by the Special
ommission,

In addition 1o follow-up activities arising from Informotion gathered In the course of the third
mission and 10 insgpaction of the new sites designated by the Special Commission, the following
fasks were assigned 10 the fourth teom:

Electro-Mognetic isotope separation (EMIS) programme: 10 MOke a detailed assessment of
the programme as @ whol@ and an analysis ©f he capacity of iocol Industries 10 proauce
DIOCEss equipMent, components ang feed Material:

Centrifuge enrichment programme: fo obtaln @ more comprehensive piclure of the
programme, particuiary wilh regurd 10 Moching cCOMPONeNt manutacturing. system
(cascade) design and UF6 1900 preparation;

Wecoponization activities: 10 verily the existence of Octivities relevant 10 the research and
development, manufaciuring and teing required In orcier 10 convert fissile moterial into o
nuclear weapon.

In the Morning of the firsl inspection aay (28 July), ihe iraqi representative submitted 10 the team
o lefter cated 27 July conlaining a list of nucleor material which included items not previously
declored. The Inspection programme hod accordingly ‘o be modified. in order 10
accommodaie oddilional venfications.

NO access problems were faced during the fourth inspection, and the atlitude of the iraql
represenialives continued to be one of co-operation. As expecied, the process of additional
clanfication und subsequent verfication through detoiled Qquestioning by the teom continued.
e team's requests for information on procursr.ent sources of specialized equipment were not
met. A iQrge numbaw of samples were foken and a huge amoun! of Jocuments ana drawings
obtgined; their gvolvation wiil require consiigrobie time.

It became evident to the teom 1hatf only high-level officials such as Dr, Jafar are empowered
10 release Information on sensitive matiers. The same questions asked of other senior raql
officials produce untruihful answers. Asihis is greotly hindering the inspection process, complete
frankness shouid be demanded - In 1he inferest of both sides.
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The Rleotro-Magnetio tsvtope Beparation (EMIS) Project

6. The mission ot the team's EMIF experls wol ‘0 pIovide O3 comprehensive aQ description as
possible of the EMIS pro,ect and to Gisess the capability and product of that project.

Projact Pignaing and Design

7. Asclorified during the third Inspection, the BM!S projec! was ofiginated and directed by Or J.D.
Jattar, D¢ Jottor is currenlly Vice-Chalrman of he ragl Atomic Energy Commission (IAEC) and
Daputy Minister ot Industry and Minerals (MOI). In agiton 10 the EMIS project, Dr. Joitar now
QpPears 1o have been In charge of the overall enrichment etfort.

Insovaral meetings with team members, Dr. Jattar and others relterated the principal reason for
the project - i.8. the desire 10 create a gomaestic annchment and nuciear fuel program, with
consequent stimuiation ot a broad development of IroQ's indusiriol Infrasiruciure. O, Jattar
claimed that the pro?rommo wouid eventually have Reen deckunn opanly Thara wera
persisient denials that the program had any weapons Qoal. However, Or. Jaftar appeared o
be oware of the Implausidliity of the denials (on several occosions openly prefacing his own
remarks with the acknowleagement that the potential for making weapons material was
obvious), but consistently retused to acknowledge that a weapons devalopment intent had
been ceniral 1o the origin of the project.

il is now certain, however. that the EMIS project was 1ast-paced and that ol of iy components
were of an industrial scale, which would have resulled in significant production of weapons:
Qrade materal.

™e IAEC corried out Necessary development work in pRysSICS and chemisiry at Its own sites. It
enhanced ine indigenous capobiiities of Ministry of Industry (MOI) establishments for fabricating
process componenis und, as NECEeSSOry. Provided design criteria - and awarded contracts - to
foreign contraciors for Civil construction ana NON-PrOCesS-SPBCINC components. As far as
possible. Ihe contracting process was used 1o UPGIade 10cal civil enginesring practices Qs woll.

Acoording to MOI manufacturers, customwrs - princlpally the IAEC - supplied raw materials,
special 1ooling. and uwign and production drawings and 100k Back all Grawings. acceptonce
reports and rejecied items along wilh the accepled finished products. The maonulaciurers
maintain that, Gs @ result, hey Neither UNASIINOd Me ProgIGM nof had any vision of tuture
orders.

On the last day of the inspection. the iraqis provided project planning, procurement, and cesign
Information that may permit more delalied evaluation of this process and the verification of irog)
stolements Qbout 1oial procuchon of separator.

Researoh gnd Develogment Facliies and AccomalARMents

8. Acoording to Dr, Jaffar, work began on the EMIS project at Tuwaltha In 1982 Qs a result of 1he
declsion o abandon the reactor program atier e Osirak bOMBING.

Separator development gt Tuwaliha progressed through he corsiruction and operation of
several $Qparaion of different designs. in the first stage. @ 400-mm [radius of beom curvaiure)
150000 Separalor was bullt, it achleved a 1-mA current and permitted the testing of insulator
and liner concepis.
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9.

in the second stage, a 500-mm and three 1000nm separaiors were DUt and aperated ot
Tuwaitha. These separaiors were used 10 test larger (on sources. mMulliple ion sources and
nexagonal liner dasign; contro! system and collacior concuprs were testect as well. Following
on those efforis, the quad source of the 1200-mm system was gesigned for instaliation at
Tarmiya, the magnot for the 800-mm Tarmiya machine was Jesignea ana bullt, and 1he double
lon sourco and coliector system for that separeior were designed.

In paraliet with separator development in Bullding 80 Gt Tuwaitha, chemical process
development and operatonal support work was parformed In Bullding 85; the process chemistry
for converting VO, lo UCI, wos tested and the design criteria for the Al Jezira fasility [1.9. the
Mosul Production iccmfv] determined. The steps for recovering uranium from the separator
pockets as UO, (and from ihe separator liners as UO,] were developed as well. Until the Al
Joura UCI, production piant became operational. the preparation ot feedstock for the Tarmiyo
testing operation was also performed at Tuwgitha,

As the Tarmiya facility became avaliable. experienced operating and englneering siaf wers
shifted from Tuwaitha. At the time of Ine 16/17 January bombing, the new statt at Tuwaiiha had
reportagly acquired considercble experience. The highest enrichments achieved were
declared 1o hQve been 17% for grom quantities and 45% for milligram quantities, Progress
reports suomitied 10 the Inspection team by the raqis and claimed to hove been prepored
auring the actua! oparation of the Tuwaitha and Tarmiya tacilities may - if authenticoted -
pravide veiification of the production. On the basis of very generous assumptions about the
operation of prototype eauipment, it was previously calculated that the Tuwaitha facility could
hcve produced a maximum ot 3 kQof enriched material during its probable operational period.
Glven the types Of experiment which - it now appeqQrs - were carried out in Bullding 80. o much
lower number is mere probable.

Ministre ot industry Production Egoliitiag

™he team ‘isited sevoral mechanicol production faciiilies deciared during the third Inspection,
used for the Indigenous tabrication of the Mmagnets. vacuum chamberns, lon sources and
collector components of the separaiors. Among these fociliies were the Siate Establishment for
Heavy Engineerng Equipment (SEHEE), Al Dura, Boar General Establishment. and three facilities
grouped fogether as the Auqba Bin Naft Eskabiishment (Al Rodwan, Al Ameer and Al Amin). Their
capabilities before the Gult confiict and Mheir Ukely production rates are consistent with the Iraql
siatements obout amounts of EMIS equipment prociuced. However, until the lrogl outhorities
comply with the repeated requests for the submission of production records, an independent
check of this conclusion will not Be possidie.

The most impressive equipment were the 6m-dlomeier verfioal turning machines at Al Radwon
and Al Ameer that were used 10 produce the pole pleces for the Tarmiya teparators.

The production of lorge and small 1eRAN0Ir components contumed 70% of tha affart of Al
Kaowan and Al Ameer in the ias! yeor before the wor. These faciiities were nedrly destroyed
during the war and ore at least 12-18 months away from being operable.

e production and integration of elecirical systems remain less well undersiood than those of
the mechanical systems. The electric equipment facliity at 2aafarinyah Dijloh was capable of
producing the necessary power supplies, but hod been thoroughly sanitized by the time of the
second Inspection. The control computerns. flbre optic links, ond Computer Assisted
Measurement and Control (CAMAC) squipment necessary for system integration and operation
are not controlied tems and are widely avaliable. The koqis have submitted schematic designs
and procurement records that chould clority the design and procurement sequences invoived
in bullding this equipment.
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Eaed Materia) Pianty

10. Feed matanal tr Tiwmitha aperationt and for ING IRIKEI sten i~y vl Tuiiilyw was proviaeda by the
chemical engineering laporatory at luwaitha (Bullding 85). Suppon for full-scale production
work at Taimiva . and potentially Ash Shargat - wos 10 come from the new feedstock piant at
Al Jetlra. near Mogul, whero there were two separate planty - One for UO, production and one
for UCl,. the iatter naving two potaliel ines.

According 1o the Iraai authorities, the UO, piant was designed o produce 500 kg/day. began
COId tests and precommissioning 1ests in July 1989 and LegQaon irial operation in November 1989;
Oy the tme of its destruction, Iin January 1994, it hod produced. according 1o the lragl
authorities, 96 t of UO,, which had been iransterrad 10 the custody of the Minisiry of Industry,

The UCI, plant's paraliel ines were each designed 1o produce 150 kg/ine/cay. One iine began
precommissioning tests in February 1990 and continued In unstable trial operation until
November 1990. The plant was declared by iraq 1o have produced 1.2 t of UCI,, which was
released o the Ministry of industry. The bombing and iraq's subsequent saivaging eflorts coused
substantial gestruction of the UCI, plant.

According to the iraql authorities, two addiiional proceises were 10 NGVe been added o the
plant. A ling hqd Deen cANONAA 10 rnsa the 1 5 kg cylindrioal tluge of UCI, used In ke
separator lon sources. Dr. Jatfar disciosed that Al Jezira would nave been the site for UF
nrocduchon for tho contrifuQo Program as well. Il wus Liulined, ruwever, thal no asaiied gesl
work had been done by the time of the war.

Process EQuinment and Facilllies

14. The Tarmiya site was also revisited by this feam. Because ot the fact that further disciosures had
Deen mace by the Iroql EMIS project personnel, a very thorough analysls of the whole sile was
made. The design detalls of the 1200 mm separators are now undersiood. Thanks 10 this design
understanding - coupied with information obidined during discussions with the kagi operating
staft, 1he results of IsOOPIC aNalyIes 10 DE carried out In the nexi few weeks On IOMPIes taken
trom the few recovered ion sources, and submitied Krogress reports - il should $0on be possible
to verity the accuracy of the ragl-deciared seporative work in 1okl

The Iraqis had eight 1200mm separators In operation In Sulidting 33 of Tarmiya, the declored
Iniflal operating dates ranged from 23 February 1990 10 10 September 1990, and thiz deciored
average avalictlity wos 18%. There was a single spare quad lon source for the elght
separaions. A the chemical focliities on-site had not yet been commissioned, the grophite
collectors were returned 1© Tuwaitha for uranium recovery and the liners and Sources weie
washed down for UCH, recovery In a temporary faciilty in bullding 34 ot Tarmiyo.

Each of the eight separaion required a loading of 6 kg of UCI, af the start Of each run and.
according 10 raql operating staft, achieved production opomﬂon on only 30% of the system
vacuum cycles. In the ight of discussions with the koqi outhorities. the detailed process by
which the $eparalon were insialled. debugged and Improved seems credible.

A seoond line of 17 separaion was being installed in Building 33 at Tarmiya ot the time of the
bombing. These $6paraton were 10 incorporate Improvements in iner design. Although the
IraGis were not Specific on this point, it appeans that the magnets. retum iron, vocuum systems
and power supplies were being installed ot the time of the bomding. lon sources and collectors
ware still in production according 10 lraal siotements.
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12,

Buliding 248. cesigned i *ouse the 400 mm separators, was Incomplete in January 199
detailod description of how the twoanty 400 myn separators were 1o be insialied and g skotgﬁ oAt
tho desgn Of the magne! systom for these separators were provided. Or. Jafar subsequently
released 1he dasign drawings of the dual lon source and collecior systems 10 De used In Ihalr
Inifial operation. Dr. Joffar aise Indicated that a subsequent uPGrade 1o fOUr-SOUICe Sysiems was
considered pOtIDIe. Six prototype magnets and vacuum chambers had been fabricated for
the 600 mm system Qnd six ION Sources and colleciors were being fabricated when the
programme stopped.

Two ohemical process bulldings Q! TarmiyQ were qesigned for the recovery of UCi, as uo, from
liners. Building 57 was to service the 1200mm separatory and Building 225 tha 400 mm
soparators, The cesign bateh size for Buliding 87 was 10mY of HNOy wush solution per aay.
correspanding 10 ihe output of eight 1200 MM oer day. Tha rimign Match size for Buliding 226
was am® of solution per dqy, representing opproximately the same capacity for 1he smalier
separQtors. !t should be noted that the design of process PIPIng and vessels for Bullding 225
explicitly Included crificality evaluations, Indicating an intention 10 produce end handle HEU.
Important in the discussion of the throughput criteria for these bulldings was the admission that
eqach was designed to handle the ultimate site capobility and that a duplicote source and
collector system would eventually be fobricoted tor each separator. That step. plus the
instaliation of modifled liners designed for Quicker removal, raises the design availability for the
separators from the Iraal claim of 38%. The Qisiribution Of recovery funclions between two
%ulldlnqs reinforces the conclusion that the production of HEU was @ major design goal of the
cility.

Bullding 46 ot Tarmiya was designed for the botch recovery of uranium as UO, from collector
pocke's of the seporaiors; enriched and depleted uranium trom 1200 mm and 600 mm
separatory respectively woukl be recovered in four separate halls. The facliity was sized for the
uitimate site copadcity.

The feam oarried out on Inspection of Buliding 274, the separator support bullding. In this
bullging, lon source and collector $10res were kept, sowce and collector refurbishment was
performed, vacuum checks and high-voliage tests were performed, and @ universal co-ordinate
machine (VCM) was used 10 verity the proper allgnment of source and collecior components
in three dimensions. The Ihoroughness and soaie of the industrialization of the Tarmiya site are
evident from the use of bar coding ond from the computernzation of source and collector part
ordering and inveniory maintenance that were descrioed auring he inspeciion of this building.

™he Tarmiya faciiity and its equipment were effectively desroyed by bombing ond during
subsequent dismonting and deception operations carried out by 1he lraqis. The repiica facllity
at Ash Sharqat wos equaily domaged.

It is possibie - but by no means ceriain - that full production operation at Tarmiya might not have
been achieved for another 18-36 monihs. The iroqis cloimed major design and operational
faliures at the Al Jedira facllity that, if not promplly corrected, could have delayed cdequate
feedstock supply. They aiso ciaimed cificuiies in the supply of graphite for collector pockets.
Finally, there mOy have been human resource problems associated with these large facilities.
what s clear from the quality and dedioation of the peopie invoived in this effon is that the
problems would, at most, only have caused temporary delays.

in summary. 1ho EMIS Jystem being Brough! on line at Tarmiya alone could have produced 45
kQ of HEU per annum (at 55% avallability). and there was considerable upgrode potential that
it is both prudent ond reasonabie 0 assume the irogis would have exploited.
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yaqficoten ang Recongiliglion

13. The iraqls Ore silil engaged In the recovery from desert AispEsal si1es of the materials removed
for conceaiment and dastructon. They thamseives have expressed concein apout the aifflicuity
ot veritying their stalements 1o the IAEA und he Special Cemmission. With the exception of
major components such as magnets, ¢olls, and backpigles of vacuum boxes, verficotion of
their stotemenis remalns Incompiete. Four lOn IOUrLE LssWINLIIAS NQVE DN r8CoVered. bul no
significont fraction of the collector assemblies has been found. Some critical production
equipment has oceen located, but the location of the coil wingers has not yet been divuiged.
Given the nature of tha dispersal and desiruction operalions which were catned out under the
direction of the lroql military aulthorities, veriticalion on the DOsis of production, acceptance and
OPIahng recorcs may D6 NECEISary - but thare will be a considerable element ot uncertainty.
At present. o data set consisient with the Iraql declarations is availabie, but it has not Deen fully
verfioq.

14. Mojor components of the EMIS sysiermn, such as magnets, Colls Ond vacuum Doxes, ¢an be cut
aparn under supervision and released for salvage. Much of the muiti-use equipment from
Tarmiya and Ash Sharqot. such Qs transformaers, switchgear, air-handling squipment and chillers.
has aiready been removed from the site by the Iragi auihorities - for use, it I sald, elsewhere in
1he iraql economy. What, it anyihing. remains can be either destroyed or released. Dles and
coll-winding machines were used 10 Produce urique Precass aquipment, and their deskuction
will be required. The use of venical tutning machines copable of producing llems lorger than
3 m in ciameter shouid be Closely monitored.

1he chemical production sile at Al Jezira has besn desiroyed. Re-use of Mis site and of the sites
ot Tarmiya and Ash Sharqo! should De 10r deciared putposes and subject to inspection. The
Iraqis have mentioned thair intention 1o rebulld the Tuwaitho site for use in a regional. open
reseqarch program. |if this is done, close monitoring would be required.

The Oas Centrituge Envichment Project

15. During the ihird IARA Inspeciion, the iraqis had geciared that they had been conducting a Qus
centrifuge enrichmen! projec! but that it wos second in priority 1o the EMIS project. ey supplied
the third Inspection team with some centrifuge operaling test data, Dut only on single-cenlrifuQge
machines. In aadition. ot the end of he hird inspection vislt thay produced G smail number of

centrifuge components for inspection.

A priority task of the fourth inspection teom was 10 oDIoIN @ MUCh MOre comMprehensive picture
of the kol QO3 centriuge programme, Including detalls of the overall pian and direction ot the

programme.
Ressqrch and Deveioomont

16. During visits by the fourth team 1o Tuwaitha anc oher establishments and at two seminars, roq
reiterated their achievements with single-machine testing. They claimed fo have carried out
ecrly lesting during 1987 on an oll-lype centrituge (Model 1), an aluminum cylinder three inches
in diometer employing oil-lubricoted bearings. The tests were lerminoted when roQ's
mognetic/plvel bearing centrifuge (Mode! 2) become availabie.

Tis design Is bosed on the 2ippe Type Cenirifuge. Two fypes of rofor were planned: an oli-
maraging-steel rolor with caps and batfies electron-beam-waided inlo place and a carbon-
composite rowor cyinder with maragQing steel caops and batfles held in pkace with epoxy resin.
The moin drawings of the rolating componants and of the central feed ond exiraction pipes
were supplied.
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7.

18,

Iroq reiteroted that only single-machine tests had been coiried out in 1he mig-1988 1o Iate 1990
period A carbon rofor design speed of 60,000 RPM (456 m/sec woll speed) was achieved with
two rotors. one In @ mochanical 1est stand and one willt UFS gas In the pracess test stand. A
Separative Work Output per maching of about 1 9 SWUNear was ob!Iained. but with oplimization
they were expecting to achieve & 2.7 SWUlyear oulpul.

Detolis were Qiven of the layout of the iaboraiory in Building 63 at Tuwallth@ in which these
experiments were declared 10 have been conducted. together with a aescription of the
problems encouniered. These problems suggest Ihal the roq!s' scientitic understanding was shill
limited, with test work only just begun. The iraqis Olso expicined that. owing to limited UF,
ovaliabliity [o claim ihat controdicts repeated statements by Dr. Jattar and others that they had
no problem in meeling their UF, requirements). atter the completion of afes! run. Including the
mAss-spectrometer anolysis of product and 1alls concentraion, Ihey mixed the proguct and tails
together 1o recreate the natural UF, feed material needed 10 continue the tests.

Gar Cenlrifuge Comoponenl Manufgciure

The lraqis restated tha! they had mode e vacuum housings, 1he moleculor pumps, the
Dollipivot and numerous small components 1remsoaives ot Badr and the Siate Entaerprise tor
Heawy EqQuipment Engineernng (SEHEE). These two companies had Qiso Joined together 1o build
o factory copable of making all the componenis for the MAraging §1e@el (Model 2) centriluge
under the code name Al Furat Project. However, attempts 10 produce maraging steal cylinders
of adequate qualily by flow-forming were stated o have been unsuccessful. it was siated thot
a folol of 25 pieces of 350 Grage maraging steel had been obtained (source unidentified). Of
these, 19 were machined into preforms at the Nasser Engineering Establishment and the other
six by @ foreign compony (0QaiIn unidentied). Out of all these. only nine achieved the required
tolerance and none was considered good enough for rotor assembly. Quite separately. ten
carbon fiber cylinders had been procurad from abrood (source unidentifed). the two test
cenintuges had been construcied trom them.

The team propared a Nst of the materials and liwing that are ¢iassed as sensitive, or essential,
for centrifuge enrichment. iraq was requested o indicate which items had been acquired
abroad. the yeors of acquisition and the companias 1hat had oroduced them. On the last day
of the inspection roq presented ifs reply. Follow-up actions hove been IGentified on the basis
of this reply. Iraq did not meet the requirement of the fourth teom thot the sources of
procurement be identified; In fact, it provicied essentiaily useless intormation on this point.

Ihe ALEwat Project

The Al Furat Project was al the construciion stage O O location close 10 the Boadr Engineering
Compiex, An Walld. The iocation was declored 10 have been the pianned site for the sonal
production of gas centrifuges of @ maraging steal design. The koqis siated that. in @ small
buliding designated 803. they had. prior 10 the outtreak of hotlilities, flow-turned the maraging
steel tubes and machined the vacuum casings and molecular pumps mentioned eariier. All
eQuipment had been removed prior fo the inspection.

The overall project objective was siated 10 have been 10 complete the civil consiruction and
machine 100! insialiation by mid-1994. However. all work was hatted in August 1990. The iroq:
authorities deciared that they had by then procured a number of manufactwing equipment
essential fo the progrom,

The machine 100is at Bour and SEHEE had been dispersed around 29 July 1991 in an effort to
hide them and protect them from possible air oftacks. The team saw many such machines
$iored outdoOors Or in Cirty warehouses. The machines were said 10 be unused for the most part.
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Two Indicators suggested otherwise: conirol consoles with hour Meters il showed usage imes

gr.otor than 100 hours, and many machines had chips caugh! In vanous ploces - in some CQsas

gospno cleaning. The machines were said to have been originally intended 1of use ot 1he Al
urat plont.

Manulacturer's identification data and serial numbers haa been defaced or cut off of all the
hgher-quality @auipment. The iragis were unwilling 1o provice procurement aota and 1o
specity even the make of the machines.

e Al Furat site was 10 consist basicglly of four main bulidings, two Ot them new:

Buiding BOQ was o be the workshop In which the machines were 10 be Insiolled 10
manufaciure caps ond balfles. The Machings were 10 be suppiomented by the machine
10018 for the manufachre Of the vacuum housings. molecular pumps. damper COMponants,
and other minor components. The bullding was divided into two temperature-controiied
Qreas,

The smailer Building BO3 was 1o De converted intu an incoming material store and
preparation areQ.

Bullging 802 was 10 be the fluw-forming workshop 1or I1he manu‘acture of MaragQing stee!
tubes and for cleaning, Qaivanizing. paining and INSPECHINg COMPONEN!S QI NGCESSQry.

Bullding BOI was 1o be the rotor assembly and spin 10SHNG workshop. possibly with UF6
198ting.

The two main buildings (800 and 802) were iarge. Mmeasuring some I00m by 80m each. Clean-
room technoloQy of a very advanced design was incorporated info the project and was said
by the lraqis 1o be their firgt attempt at buikding 10 such sirict design specifications.

Ainough the Iragis cioimed the arget output in the first year of operation fo be 200 machines
from Q singie shift, it was concluded by the inspection team that the eventual workshop
copability wouki have been for greater - easily 600 machines/year from 1ne eQuipment already
availabile for this site.

The Irogs auihorities siated thal in total the Investment at the site would have baen 11 million
Iroc Ginans for construction and services, $30 million for imporied equipment and materiats for
the buliings and servioss andl, inally, $4.8 miltion for imported machine 100is. It is impossidle
fo vellly 100! construciion Costs Of 10 GCOWaiely 033838 CIaIMed foreign procurement cosis as
long a3 the ¥oal authoriiies refuse 10 Provide procurement records. The inspeciion team, having
been denied such records, was of the general view that rag was undersiofing the cost of this
facliity.

Dotailed drawings of the complex were honded over 10 Iha ingpection teom.
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19.

20

24,

22.

Qveroll Prolect Pign

The Iraqgis provided the Inspection team with an overall projec! pIan showing kay dates e
highlignts of the pian were.

Mid 87 - Late 89 Triols on Model | Centiitugo

Mia 38 - Mid 94 Trigls on Model 2 Cenhituge

Lo1e 89 - Mid 94 Consiryg! Cenirifuge Pioduction Faciilty

Mid 04 - End 91 il Operation of the Pracughon Fagility

Early 94 - Ena 92 Design and Constiuct 100-Machine Cuscade
End 92 - Mid 93 Instalt Ceontritugas and Pipework

Mig 93 Commence Opearation of 100-Machine Cuscade

Mid 92 - Mig 95 Design and Construct 500-Maching Cascade
Early 95 < End 95 install Centrituges and Pipework
Early 96 Commence Opsration ot 500-Machine Cascade

Aflor repeated questions, the Iraql outhoritles identiied the probable location ot the 100-
maching cascade as Buliding BO! af the Al Furgt CentifuQe Production Facinty.

Cascade Qasign

Casoade calcuiations had commenced for buih a Jo-centrifuge and a 102-centituQge
cascade. the alm being to ennch from noturol uranium to 3.0% while stripping 10 0.35%.
These cclculalions. or of leost the curvaes praesented. Indicote that the iroql scientists were still
at an early siage of understanaing.

dranium feed Prapgrotion 1 Cantrifiges

Information suppliec by the Irogls Incicates that U4 production was initially @ wel process
This wos replaced by 0 Qos phase system, based on fluorination of UD, In G rotating tude
furnace with Freon 12.

Initially tho 10am was 10id that UF proaucnon wus Q iaporQtory scole baich 1ube turnace
process using 2.5 imes excess of Later it was 10id thal the roCcess was one with three
furnaces and coid fraps In series. Tﬁis wQs said to be 100% efficient in fiuorine. (@aving an
excess of UF,. irog scientists also said that they had developed 1heir own fluorine
production colh

Technical Summation

The R & D test progromme and cascade dssign Qs declkared were at an eQrly s10ge.
Neverthelass, 'he irogi outhoritlas were confident anough to prass ahead with the
consiruction of o iarge centrifuge production tacility that was designed 0 Q very high
slandard. Even though the oniv successtul centrituga irials declared 1o the Inspection team
hod been carried oul with coroon tibre overwiap cylinders, the Al Fural complex was being
designed for maraging steei cylnaer production - a technologQy which the kaais declored
not 10 have Mas'eied (s8e PAra.14). There was nO svidense of any attempl to procure of
put 1o work a carbon fibre rotor production line  This inConsistency has 1o be clantieq.

The raqi outhoritios appeared very confident thal ihgy could circumvent export conirdls and
obtain odequate quantities of 350 Grade maroging steel 10 enabie them o manufacture ati-
maraging-stee! rofors. The design of caps ond batties - and indeed of the cenirifuge overall -
le0cis 10 the conclusion thot substantic! help has been given Dy Q Person, Of Persons. with
knowledge ot an early Western-type centrifuge.
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It used In cascade, botween 1600 und 2000 centrifuges would be copable of producing
25kglyear of HEU enriched fo 0% in yranium-238.

™o conclusion reachod on the tasis of the equipment und Informallon declarea by raq
ond tho INSPeCons carried OuUt By the 19aM I3 that unless there is stil geception of Qn
inorainate magnitude taking place. the caniriluge wnrichin@nt programme was, t the 1IMme
of the commaencemeni of hostilifies, second In pronity 10 the EMIS progiramme. Also, 1he 1eam
is reasonably counvinced that the centrifuge enrichment ProQramme was receving at 1eQst
perlodic - and Quite probably contnuing - assistance trom non:tQQi sourcas. This assistance
went Dayond the supply ot equipment and materials -- aithougn this was substontial - and
very probably Incluged continuing 1eChnical advice.

R & D activities for the cenirifuge programme appear 10 hove started loter inan those for the
EMIS programme, but with assistance from Qoroad with both design ana procurement - -
which, In the fwam's opinion, iraq cenainly received - and with a faitly large omount of
skilled manpower und subsiantiql financial resources being made avaiiabie the Intent was
obvious. The Prograitniie was S8t Upon O COUIse 10 PIOduCe SUDSIaNtal NUMbeIS of
canhifuges. The nature oOf the economics Ot this effort makas it impossible 1o draw any other
conclusion than that he ettort was for on-peaceful purposes 1he progromme would have
1eached Its objeclives with fime. The pians se! for the Mid-1990s would most probably have
been achisved once the capabliity to fiow-turn and weid moraging sieel had been
acquired. While the domage incurred Nas $e! he programme back 2 10 3 years, the moin
know-how Is still there.

Weaponitation Activities

23, ™ae fourth Inspection team visiled a number of faclifies 1hat haad besn ideniined. aither
through Special Commission designation or bocmﬁo ot their genaial characteristics, as
possibie sites for nuclear weaponization activites.’’ Among the items shown and the
Information provided fo it, the team found NO CIrECt BVICENCE O ON ON-QOING weaponization
programme. Or. Jofior staled that there nad been no polilical decision by the Goveinment
of Iraq to procesd with nuciear expiosive design and production and that any design
acliviies hat hod occutred had been only Incividual @xercises by Intarastea sclentists.

whatover he intentions of the Government of iraq, the feam saw remarkable Caopabilities In
ralgvant technologles ~ much, however, in a state of only partial completeness.

There were signifioant Inconsistencies ana a lack of candor In the replies of Individuo! foclity
managers. This increcses the concern cbcu! the ond-use of the technologies Deing
developed, but Dy itself It is Inconclusive.

One of the most Visible weaponization activilles Is high explosive 1esting. The mos! sulloble
faciiity for this activity which come 10 the inspection team's atiention was the firing unker -
now heavily gamaged ~ belonging 10 the Hatheen Esiablishment at Al MusQyyib. neor the Al
Atheer materials rasearch center. The bunker appecrs 10 have been unfinished at the time of
the Guif hostiiities, athough It has clearly been used a few times for the crude testing of
conventional expiosives. It I8 capabie of supporting significant physics experiments criticol fo
nuclear weapons development, although No Instrumentation of SIgNIcance was seen. Some
consiruction work Is under woy af this site despite the domage. and this suggests that such a
taclity has very high priority. Some development work could have been done at a 19ss
sophisticaled site, but the 1eam has not found any evidence of this.
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iragi's uranium metailurgy technology Is sophisticated ard udequale 10 G weqapons

. A yranium metal reduction, casting and machining capability of Al Tuwaiha
was developed - ostensibly - for an armor peneiraior programme. The Al Atheer materials
rasearch center has all the copabliities necessary for applying the experience already
gained in uranium motaliurgy 10 @ nucleor weapons programme If O decision 10 procesd in
such a dirgction were to bo made.

Up wntil the o3t day of e inswenlivi, hug's igh explosive proaucnon capability was
cloimed to be limited 1o RDX and melt-cast technologies. which are adequate for - but
Inconsistent with - an optimized nuciear weapon design: the team found no open
relationship batween the high explosive industry and the IAEC. Late on the last doy of the
inspection, the team was given the surprising information that “hundreds of tonnas of HMX®
had been imported by oq ond that the iraqis hod considerable experience in ¢cqsting such
material. This raised new quastions concerning Iroq's capabliities and facliities and the
cradibility of pravious Irogl statemants which -~ because of the manner and timing of the
relaase of the information by trogq - it was impossible fo pursue adequately.

The team observed he fabrication of exploding dridge wire (EBW) detonators ot Al ©a Qaa.
Piousible, alternative expianations were given for the iragi interest in purchasing and using
fire se! components. Two experts ot Al @a Qaa hove designad and fried 10 acquire
components for firing sets for MuKtiEBW systems fo be used in rocket motor siage sepasotion,
with 0.5 microsacond simuiicneity. The festing and instrumentation reviewed by the team
worg crude.

In ganeral. the teom did nol see instrumentation, diagnostics or expertmentol set-ups at
vacon!, damaged or partially finiched focilities. This makes It very dlifficult to gssess past
of Intent. What ihe team saw in the areas of quality confrol and diagnostics
tended 10 be crude, go/ino-go oppropches. in response 1o speclfic queries, koq has now
acknowledged the procurement of cerain dual-use diognostic insiruments of potential
rsigvance or wegponization.

Inifiator science - inchucing PO-210, Be. and deuterium-ritium reactions - was absent in what
tho foam wos able 10 opserve, Dr. Jatiur ucknowledged hat fraq has progucea Po-210 in
small quantities for 5160Cy-3ia1e NEUlON SOWICES.

with only g vary few exceptions, the people met on ihe si1es were technicions, usually
it-equipped 0 onswar questions. Most Gnswers waré vogue and limitod. in sharp controst,
ihe mestings with Dr. Jofior were more productive because he hod the authorily 10 discuss

sensitive subjech.

in generol, Al Atheer and its compnninn fociiities o Homeen and Al Mutayyib conciituto a
compiete und sufficient potential nuclear weapons loboralory ond production facility within
o common fence ine. This combined fociilly is so big ond o well equipped that it can
clearly 0o much more than e imited non-weapons activities that the kogis claim as its
puipose. 1t is cenoinly a fop condidate for fulure monitoring.

Al Josira Fooliity (Mosul Production Faclilty)

24. The Al-Jesira Faciiity {also known gs the Mosul Production Facility} wos first inspected. on the
pasis of o Special Commission designation, by the third inspection team. During that initial
inspection, the facility - not previously deciared by the iroci authotrities - was siated fo be
a piant for the production of U0, and UCH,. After the initial inspaction, 0 numbar of

/O..
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questions remaingd open. iIncluding quastions about precise materlal flows into gnd from the
tacillly ond whother UF, was also produced there. Also, In their deciaration of 27 July 19%1
tha roqis had staled that waste rom this facliity hod contained 10 tonnes of uranium which
had been moved 1o @ nearby location. In gn attempt 10 clanfy these matlers, it was decided
?owc?nduct an additional Inspection of this facillty; this inspection ook pIacs on 56 August

1 .

U0, Production Piant

. Commissioning uf the UD, plont was deciared by the raal authcrities 1o have taken place in
July 1989, full operation Seginning In November 1989. The design capocity of the plant was
deciared to hove been 500 kg of UD,/day. It was further caclared, however, that the piont
was seidom able fo operate at this rate and was only reaching operational stabliity ot the
fime of the aftack. The 10 tonnes of uranium that went 10 the tiquid waste tanks (see para.
24) wete clied o8 indicotive of the problems bsing encounterad.

Atthough the piont utliities buliding was heovily somaged. alf services were identified. It wos
falt by the inspection taam that thay wers reasonable for the plant as declared. The recsipt
and sioroge crea of ihe plant had been totally removed, graded ond covered with gravel
by the rogis. The proceass area wos collopsed in such g manner that it was clear that the
bombing hod been only partially responsible - the largest amount of domage being the
result of postattack deception_efforts by the kaqis themseives. The entire plant had been
coverea by opproximotely 1m? x S5cm sheels of styrofoam and this in turn covered with aint.
Gravel hod bean spread thickly around the entire plant, making sampling Qimost impossible.
The general size of tha plant seemed reasonable for its declarea purpose.

uci, Prodyction Pignt

Commissioning of the UC1, plant was sald fo havo beon in Aprit 1990. Operational problams
wera said 3o have persisted from precommissioning, in February 1990 through fo shutdown,
in November 1990, it was cioimed that actuat operations lasted attogether only about wo
monihs and that during this period 4.2 tonne of UC!, was produced and shipped fo the

Minishry of inchusiry.

The design copocily of the UCI, piont was said fo be 150 kg UC! Jaayfiine. There wera two
fings. but only one was said 10 have been operational. Corrosion problems viale deciared
1o have been the Malor reason for production problems. In addition, volafility problams in
the fumoces and problems with the chillers were said 10 hove hindered operations.

Tne opercion sialed 1hat the plant was ihe “only Indusirial UCH, suppilier in koQ"; they had no
knowieoge of who would usé the UCH,. they did not know what processes woukd require the
UCH1,, they had never been visled by any siaff of the IAEC: and they hod no plans 10 expand
produchion 10 Incluce olher wanium compounds, Al of these siatements by the operalors
were subsequently found 10 be faise. I wos declared that all UCH, was produced for and
sart 1c the Ministry of Industry In Boghood. Howaver. all computer records of production,
procurements and shipments were deckared o have been stored. without bockups. on a
single parsongl computer that was desfroyed in the bombing.

Rolatively fittie damage was done by the bombing to the UCl, production piont; the
purification (sublimation) crea ond the utllifies sulfered most. in he production areq. the
greciest domoge was e result of post-bombing deception activities of the rogis
themseives. The reception, iaboratory ond process cregs had baen clacred of ail
equipment, and the fioors ond lower walls had been painted; dirt hod Deen thriown on fop
of the wet paint. The conirol room and offices suffered littie damage, bul ail equipment
and records hod been removed. The compuler wos sakd to have been housed in o
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27.

ditferent buliding and to have been destioyed. If theré was indeed no on-line daia
acquisition at this plant, there would havo had 10 D hard copies ¢f the dalQ. The teom
found the residuos of saveral poper “camp firos” oulside the building - an indication of
pre-inspection docume: * destruction. in subsequent discussions, the rogl guthorities
admitted that plans called for the on-site production of EMIS source slugs and g UF,
production 1ine fo support tho centrifuge programme.

waogstes from the QQ2 Piant

As ecriier describad. e frogis deciared hat wastes from the U0, plant comainea 10 tonne
[ioter stated 16 be 13 fonre] of uranium as o result of equipment design problems and
opergtional errors; the wastes had been stored in two evaporgtive tanks. When the
pombing started. the ragl outhorities 1eared that these open tanks would be hit and cause
on anvironmental problem. Th?y therefore decided to fronster the soiution (approximately
2500 m®} by fruck 10 & 5000-m” petroleum storage tank about 30 km from Al Jesira. This
storage fank contained on unknown volume of kerosang. Although repected attempts were
mads 1o goin o coherent explangation as 1o why the iraqis felt the thick-walled, open
evaporolive fanks were more hozargous than an oil fank farm as a storage ioeation, none
was forthcoming. Tha mast probable expianation « ond tho ono that fits the other
iarge-scate deception efforts carned out ot this plant - is that the wastes were moved in
order 1o avoid delection of the real purpose of the plant within 1r0Q's undaeciored uranium
enrichment programme.

. During 1ho inspection, the wastd tuhs ul Al Jushiu wete found 10 D8 GpOoW! wo-thiras full ot

water scid fo be for fire protection. Thereé was evidence of solution spillage from the two
evaparativa tonks Extensive pouring of new concroto around these tanks had occutred. o
that sompling wos fruitiess. The petrdigum storage 1ank posed sampling problems: the
external vaive infendied for use in sampiing could not be opened ~ nor could it have been
closed if forced open - and intemat batfels In the tank prevented deep sompling from 1he
fop.

in ony case, the sohdion was inhoMogenous and nO Capk<4aty existed for nomogenizing it.
Te sample finally taken consisted primorily of kerosene =nd was not represeniative of the
deciared 10 tonne of uronium in the waste.

NuciearMateral-teiated issues arising during the Fourth inspection

26. The first IAEA inspeciion Mission carried oul pursuont to Security Councll resolution 687 100k

piace from 45 10 21 May 1994, the primary objective being o verity 1he accuracy ond
compietsnass of the deciarations mode Dy irag on 48 and 27 Apxil 1994. The declarations
did not mention previously axempled nuclear material, which included one irradiated fuel
assembly of the IRT-type coniaining 4200 g of 10%-enriched uronium (initial values):
exemption hod been opproved by the Agency on 14 Moy 1988.

At the insistence of the firs! Inspeciion team, the ragis prasented the previcusly exempted
matenal, which - as a result of chamical reprocessing activities that they had carried out
with the material - consisted of the chemically recovered uranium together with 2.3 g of
piutonium separated from the irrodioted fuel assembly and then purified. Moré importontly,
the Iraqis deciared that the exempted material had been subjected o “fuel reprocessing
experiments”. Exemption hao been granted under Article 37 of INFCIRC/472 (the agreement
petween koq and the LAEA for the opplication of safeguards in connection with NPT}, which
limits the quontity of nuclear materiol thal con be exempted from scieguaras in a State.

,I..
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On 27 July 1991 Iraq submitted 10 the fourlh Inspaction team a st of AUCIear matarial which
Included matenol not previously deciorod (Appendix 1), therg ware 70 Separale items
reloted 10 the laqi nuciear programme  The list was discussag wilht the Iraqls on 1 Augus!.

Since the 7 July declaration It was ag parent that Irag had ennarked cn Q clandesting
progromma to produce natural uranium fugl @iements from undeciared nuctear malterial
(UQ,) In the Cxperlmental Reaciut Fuel Fabricaton Laboratory (ERFFL), to liradiate s fuel in
the IRT-5000 reactor and subsequently 1o chemically process the irradiated fuei In the
Radiochemical Laboratory. 10 which solegQuara Inspectors had no access. On 1 August the
inspaction team rQisad additional questons which wera subrmitted to the raqis in wnting on 2
August. A wriien reply wQs recelved on 6 AugQust.

The following detalls relale 1o itains No |, 2, 8. 10, 16 and 17 (see@ Appendix 1) of the 27 July
declaration, which the team balleves should! be considered in any turther assessment of
Iraa's conauct in relation to i1s obligations under INFCIRC/172.

ltem No 1 [yrgniym metal)

Of the declared 27.000 kg 0! vignium matal dacicred on / July 1994 10 have teen
imported from Brazil, 1000 kg had been convered 1o uronium metal for what was sialed as
use In O heavy buliet production programme.

- \ \ m

This piutonium hod been recovered from radiated Natural uranium tuel elements within the
framawaik of what was stoted 10 have been an R&D programme related to "Fu extraction
from spent fuel” in orger 1o "lo determine operational conditions for the manufacture of
ceramic nuclear fuel which can be used In nuclear plants”.

It was declared that three fue! alements (vefy Similar 10 the EK-10 type Dut containing natural
uranium cxide) had besn manufactured betwesn 10 December 1988 and 2 February 1989
at the Experimental Reactor Fuel Fabrication Laboratory (ERFFL). These fuel elements were
stated 1© have been irrgdiated In the IRT-5000 os foillows:

One element: 22 days irradiation over 7 weweks (3 JOys/week) between FeDruary 1989
and April 1989; seporated plutonium cbout 0.5g

- Two elements: 50 days imadiation betwee: . Septernber 1989 und January 1990:
separated plutonium about 2.2 groms

Irradiation had been pedormed using two diffarent positions of 1he perylium (8e) retiector In
the IRT-5000 reuctor core. According 10 avallable information. the irradiotion was not
continuous, |.e. the fuel slements could hove been temporarily removed from their positions
in the beryllum reflecior in order to escope detection by afeguard inspectiors. The IRT-5000
1eacior had Deen reguitily InsPecied twice O yeor.

The chemical processit. of the Ihree irodioted fuel elements and the purification of the
separated piutonium were deciared as having been carried out in Al Tuwaitha Buikding No.
0. tho Nadioohomical Loboratory (hy whinh Hie SUMKYUIIUS INSPECIOrs Naa not had Qccess),
according o the following schedule:

.- Ono olemant: botween November 1989 und February 1990

- Two olaments: between the beginning uf February 1990 and July 1990
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it was clorified In discussions with the raqi auinorities that the 1erms “Cell” and “alement” are
equivaient: basically the elemenis (“cells’) are aluminiym Cosings (shrouds) of the EX-10 type
Into which the zircaloy cloaded pins wers icaded. Asked obou! the faciily where he coungs
were produced. tho raqls stoted thot 1he casings wure taken 1om Jummy fuel elemants
supplled by the USSR. However. the 1eam beaile\ . hat the manulociuie of casngs of 1his
type would not have posed a major technical problem for fraq.

Tho two elements (*cells™) contain 7.9 kg Of NAILIA! UIGNIUM in the form of U0, peliets. the U0,
powder was stated as having been produced ot the Mosul purnfication. and conversion
plant; the uranium was said to have originated at he Al Qa'm factlity (Phosphote fertilizer
compiex).

The manutacturing facility for the pins was s0id o be the ERkEL, production being deciared Os
having taken place in the period between 13 August 1989 ana 17 November 1989

frradiation of thesae two siements is sQid to have Deen 101 a 1otal Of 37 days In the safeguarged
IRT-5000 reactor during the perlod from mid-September 1990 10 the frst waek of Novemoer
1990. At the time of the hostiiitias. the two elements had no! yet been chemically reprocessed
as planned. The raqls refusad 10 Onswer 1epeated 1aguests 1or the date of the ramoval of the
WO elements froim the reactor cOre. They $101ea hat. after removal from ihe core. the elements
ware put into o water-flilgd stee! cylinger. placed on a truck prlor 10 the first inspection mission
then moved around In order 10 avold detecton by the first three inspection teams. The fourth
team was loid that dwing the first Inspection this truck was within the boundaries of the Tuwaitha
taciity and that It moved as the Inspeciors moved, Immaediaiely before Ihe four ' team oOrrived,
on 27 July 1991, the slemenis Qre sald !0 have baeen ploced at Location B. ir. an additional
$torage lunk which had not been deciored as such 10 previous 1eams. This must count os one
of the most potentially dangerous deception Octivities encountered so for by the inspection
teams. This information was received only on 6 August 1994. On 8 August 19914 the team visited
Location B ond found two SIOrQge fanks in addit.on o the previousty deciored 14 1aonks At the
feam’s requeust hey were both opsnea. One tank containgd the two irradiated olements In
water-filled open steel cylinder. The oiher 1an« contained five Iradioted beryitium elements
from e IRT-5000 core; they were slored in o drum.

The storage tank with the two celis was given 1he number 135, photographs were taken and
wQs $60is were opDiad using e procecure previously applied 1o fanks 4-14.

item No. 10 (46 pohual UQ. axoerlingnial fusl rocls)
These rods ware macde of peliets In zircaloy Chaiing; production occurrea at the ERFFL

beiween 20 November 1900 30 Decembar 1990, The total uranium contained is 11.000 Q.
The rods had not yel been irradiated and are Currently $10red af o “New Storage”.

The radis stated that g waste originated primarlly from the spant fue! reprocessing activitles
performed in Suliding No. 9. where the thvee e:ements (item 2 cbove) were reprocessed. The
iquid woste (HAW) had been diluted with low-activiy waste (LAW) and subjected to
concentrofion before bitumenization in Buliding. No. 35 (Radioactive Waste Section) dunng ihe
period February 1990 10 May 1990.

tam o, 17 (UCLJ
This type of nuciear matenal wos aveady Included In 1he 7 July 1994 deciarction. The material

wos used In the EMIS progromme. |.e. it waQs SUabDIe 107 OIOPIC ervichment and had thereicre
reached the $oring point of safeguards.

leon
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30. The 27 July 19941 geclaration provided addition@l Information thQt seems 10 the feam fo
constituto evidence of rcqy's viokations of exisling sategucrds provisions. However. of more
Immediate concern wos tho adaltional information which was obtain@d during Quesnon/answer
sassions wilh the Iragis 0d which relotes 10 thelr somehimes (eCKiess efforts 10 geceive
sclegQuords inspecton and ha Inspechon teams,

The t00mMm was particularty concernad by the fact that many Iraqi statements were not supporiod
by any source ‘documental.on” - production records of the fuei fabrication piont, nuclear
material franstar records. reQctor operation records. fuel NIstory cards, ¢1C. The Iraqy authorities
claimed that these documenisirecords had been destioyed. but in the light of varlous
observations (.. of emply but unburnt fiing cabinels) 1he team does not consider this 1o be
a credible explonation; moreover. one would have expected that, with a fuctioning nationol
nuclear malerials accounting sysiem., the iraQis would ke@ep duplicoies of relevant documents
at the IAEC's establishmaents.

Thoretore, the magniude of iraq's nuclear tuel manufactunng capabiity and ihe declared
amount of irrodiated and cremically processed irradiated tuel remain subject 10 O great deal
of uncertainty.

under any circumstances. however. 1law should be requiled 1o provide tne IAEA with acomplele
itemized Inventory list of nuci@ar matenals. which shouid indicate:

the origing of ali nuclear malerials In IrAQ's POSIOIoN as Of 3 April 1991,
the places/iaciilies whare the materials were pIogucad Of PIOCessed;
thelr current location.

Tnis would facilitate verifications of the accuracy and completanass of the various Iroqi
deciarations (18 ond 27 April. 7 and 27 July).

The lraql Nuciear Progrem =~ A Moteriol Fiow Perspective

34. The atiached schematic chart with flow und inveniory Quantines represents accumulated
informotion 1o date (19 August 1991). The flows and inventories are Dased on information
ocquired from:

1)  The Novomber 1990 IALA inspection repon.

2) Safeguords kvormation Treatment accounting prinfouts;

3) The 27 April 1991 yOQi declarotion;

4) ™Te 7 July 1994 rogi dec:oration and 1oliow-up reports:

8) The 27 July 1991 kOQ deciaration and follow-up reports; and

6) Discussion, briefing and seminar notes from LAEA inspection missions 3 ond 4.

Much of the informalion on Nuclear Malerial provided by e roqgis has been contlicting or
incompieie. An effort hos been made In preparing Ihis schematic overview 10 evaluate he
doia, 10 Identity arecs of consistency ond Inconsistency. and 10 identity gaps in the information.
Missing or questioncbie do‘a will require foliow-up actions. Further review is aiso

needed by membern of he Qs two inspection taams. Therefore. cChonges andior corrections
will be made os they prove necessary. The objective in preporing an overview of ihis type is fo
DIOvide Q fromework for orQANiZING ana testing the infcrmation that is now becoming ovallabie.
With such a ramework It should become easier 10 detect erroneous daola and gops In owr
knowledge wilh regord 1o wnere nuciear material flowed in both the open and the ciandestine
porls of the programmu. Fullowing 18 0 Matenol baIoNCe suMMary cofresponaing 1o the
aftoched schematic chon. Al quantittes refer 1o elemental uranium.
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APPRADIX |
In rOSPONEN 10 e rEQUEs! Of the INternationai hspection Team Auing the hird Inspection visit, the

fable of nuClear Material Previously MeNHoNed In the iutler of ihe iraqi Foreign Minister dated 7 July 1994
was rearranged In itiment of the promise of the Vice-Presicent of the iraql Alomic Energy Commission

(ARC) to tho intomational inspection Teom.

m
Ser. Material Welght Remarks
No.
) VTS TIVITRTL (V1| 1 IS (LB BNR)
2 | Piutonium (Pu0, & soiutions) 3 Q (Opprox)
3 | AL lammonium arrwanate) & 30 y (Lnn uvm) Ernihidnd a1 10%
uranium oxices 70 Q (aprON) {remaing of iho
materiol exempiod
by Sateguards) 1
L 4 | Uronium tetrafiuonde 20 kg (approx) '
] hudiuidd 1Uel Soll (sloment) Two ilome
6 | New Beriiium cell (slernent) One Item
7_|Soropuo, Eight borrels *
ﬂ 8 | VO, powdor 2.5 fons (onpvow)
9 | Ventilation or oontaining uo. 100 kQ
10 | Noturot fuel rochs 46 rocls
(oxper ) i
14 | ADU (natural uranium) 220 kg (opprox)
12 | VO, (NOS), powaer (natural 400 ¢ (opprox) imporied
uranium) laboratory sampies
13 | U308 notural wanium 100 kQ
14 | Putonium MR (no figure) mponed Omoum_‘H
18 | UO, in the form of iquid wosies 10 tons (Opprox)
16 | ROEOGONVe WONes i the form of ROCiOOCHve wusies
CONCrele coMuiners et o0 not conkin
(88 coniainers) nuciear material
17 | Pockoges il of UC), ana piasio 180 kg (OpEroN)
wikuhnms of UC!L )
18 | UQuid wostes of nalural uranium 4 kQ (Gpprox) B
19 | U233 63. mos imporied
Depileted wonium 2 kQ (opprox) imported

1.

2

All fhe ObQvo walphs e PR XIS .
List Of enviched and deuieted uranium proguced by 1he separators in Al Tuwailha sile were

honded over 10 the Third inspeciion Team un 18 July 1994,

/.o
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