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NOTE BY THE SECRETARY-GENERAL

The Secretary-General has the honour to transmit to the members of the
Security Council the attached communication which he has received from the
Director-General of the International Atomic Energy Agency (1AEA).
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Annex
Letter dated 11 December 1691 from the Director-General of

the International Atomi¢ Energy Agency addressed _to _the
Secretary-General

Please find attached the report of the eighth IAEA inspection in Iraq
under Security Council resolution 687 (1991). You may cdeem it appropriate to
transmit the report to the members of the Security Council. I remain, of
course, available with the Chief Inspector, Mr. Demetrius Perricos, for any
consultations you or the Council may wish to have.

(Signed) Hans BLIX
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Enclosure

REPORT OiN THE EIGHTH IAEA ON-SITE INSPECTION IN IRAQ
UNDER SECURITY COUNCIL RESOLUTION 687 (1991)

14 - 18 Novemter 1991

SALIENT POINTS

The in-field activities related to information on the procurement of equipmeni essential
to the Irqi nuclear programme continued despite persistent efforts Dy Iraq to conceal
such information. Manutacturers of 0 number of specific equipment itemns were
identified.

- The Iragi autharities provided odditional answers 10 questions about weaponization
which had been put by the seventh IAEA inspection team and which related mainly
fo the rasults of Initiator design work and tasts, fo work on fiash X-ray systems, 10 the
theorefical calculations and design options studied, and fo the energy released. The
answers were vague and general, especially as regards questions deriving from the
secret PC-3 progres: reports obtained during the sixth LAEA Inspection.

- The irogl outhorities repeated that they had never produced ony quontities of 93%-
enfiched uranium and hod never obiained any. other than those known fo the
Agency. and expressed their concern about the LAEA's findings. The matter is shill
under investigotion.

- Systematic destruction of the EMIS double-pole mognets started, using thermal cutting
equipment and with the co-operation of ihe raqi outhoritias. Basic equipment reiated
fo the EMIS and the centrifuge progromme was desiroyed of rendered harmiess. Two
high-speed sreck video comero systems were removed from oq; they ore now in
storage on he premises of he IAEA.
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All fresh highly enriched uranium of Soviet origin was shipped out of iraq In two
consignments, on 15 and 17 November, with the full co-operation of the Iragl
authorities. The qirliffing operation was arranged through a controct between the USSR
Ministry of Atomic Power and Industry and the IAEA. Only 400 g of $3%-enriched fresh
uranium, in the form of 23 fuel plotes, and the irradicted fuel elements of French ond
Soviet origin remain in Iraq.

The verification of nuclear material in the Tuwaitha area was completed, and only
16.7 tons of uranium in waste solutions stored in the Mosul area remain o be properly
verified. During evaluation of the nuclear material balance. @ wmber of
discrepancies were identified; explanations and clarifications to be provided by the
Iraqi authorities were requested in writing.

Monitoring activities initioted during the seventh inspection missio:: continued during
the eighth. Itis the opinion of the gighth inspection team that inspection efforts in Iraq
should gradually shiftto monitoring, with occasionolidentification and characterization
activities performed when new information becomes available. For the time being,
certain activities related to the destruction of equipment and removal of the irradiated
highly enriched uranium (HEU) fuel (including the 400 g of 93% enriched fresh uranium)
should continue In paraliel with monitoring Inspections and follow-up activities.
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INTRODUCTION
1. This report summarizes the findings of the eighth inspection carried out by the IAEA

under Securlty Councl! resolution 687 (1991) with the assistance and co-operation of
the Special Commission of the United Nations. The inspection took place from 11 fo
418 November 1991 and was headed by Mr. Demetrius Perricos of the IAEA as Chief
Inspector. The team consisted of 12 inspectors and 7 supporting staff; it comprised 16
nationalities.

The objectives of the inspection were broadly

fo continue fiald activities related to the foreign procurement by iroq of
equipment essential to its nuclear programme.

fo further investigate and assess the extent of the Iraqi weaponization studies.

- to confinue the destruction or rendering harmiess of enrichment- and
reprocessing-related equipment.

. to prepare ond supervise the removal from iraqg of the fresh HEU fuel of Soviet
origin.

1o finglize the verification of nuclear moaterial in the Al Tuwaltha area and
perform nuclear materiol accounioncy follow-up activities.

These broad objectives were assigned 10 two groups within tha overoil teom, with o
group leader responsible for co-ordinating the work of each group.

2. The inspection activifies related 1o foreign procurement by raq which were inifioted
in @ systamatic manner during the seventh inspection mission confinued. T™e
inspeciion revecied new dold on procuremeni and provided odditional
undersionding of the ragi procuremen! strategy. which was bosed on the use of
diffgrent Siote esiablishmenis Gs buyers and conlraciors, on difrect procurémsnt from
manufaciurers and on inairect procurement fivough foraign intermadiaries. Anumber
of manufaciurers of equipment directly related 10 the programme were ideniified, but

this does not necessarily mean thot the monufocturers were Giso the suppliers.
leus
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in the areq of weaponization, investigation and qusstioning continued. The Iraqi
authorities provided some additional information regarding the design of the inlfiator
ond complefed the answers 10 the questions put to them by the seventh teom on 12
October 1991. The answers were vague and general. especially as regords questions
deriving from the secret Iraqi progress reports obtained during the sixth inspection.
Additional tacilities were inspected at the Al Atheer site, some of them in depth for the
first time. They provided additional evidence that Iraq was investing very substantial
rasources in @ complete programme of weapons development studies.

Regarding the destruction of equipment directly related to Iraq's enrichment and
reprocessing programmaes, activiies initiated during the seventh inspection were
expanded, the emphasis being on equipment that had besen used for the
manutacturing of centrifuges or had been procured especially for the centrifuge
progromme. Destruction of the large double-pole magnets from the EMIS progromme
began.

In compliance with Security Council rasolution 687, the fresh HEU fuel of Soviet origin.
comprising 68 fuel assemblies of 80% enrichment and 10 of 36% enrichment, was
removed from Iraq in two consignments. The Iraqi authorities co-operated fully during
preparation of the shipment, the fransfer from Tuwaitho to Habanniyo girport and
loading onio the plane. Confirmation has been received from the USSR Ministry of
Atomic Power and Industry that all the fresh fuel arrived in the USSR and It is availoble
for inspection In accordance with the tarms of the contract with the IAEA.

The verification of nuciear moterial was complefed. With the excepfion of
approximately 16 fons of uranium in woste solutions storad in the Mosul arec, the
material has been brought together at locations in and around the Tuwaitha site ond
is NOw under Agency seals. During verification, a number Of discrepancios were
identified. reloted mainly to the balancing of nuclear moterial processed using
Brazilian UO, os feed.

Tabie | summarizes the chronology of 1994 events related 10 IAEA octivifies under
Securily Council resolution 687 (1991). With the completion of the eighth inspection,
ol known facilities and sites invoivad in enfichment ond weaponization in kog hove
been inspecied. However, owing 10 the uVesoivad inconsistencies and ambiguities
in stalements made by the kol authorities, no assuronce con be given that the full
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FOURTH IAEA INSPECTION OF IRAQI FACILIMES. INCLUDING THE AL FURAT
SITE INTENDED FOR PRODUCTION OF CENTRIFUGES, AND THE AL JESIRA
PLANT, INTENDED FOR PRODUCTION OF FEED MATERIAL

UNSC RESOLUTION 707 WHICH OBLIGES IRAQ, INTER ALIA, TO "HALT ALL
NUCLEAR ACTIVITIES OF ANY KIND, EXCEPT FOR USE OF ISOTOPES FOR
MEDICAL. AGRICULTURAL OR INDIVIDUAL PURPOSES™ UNTIL THE SPECIAL
COMMISSION DETERMINES THAT IRAQ 1S IN FULL COMPUANCE WITH
UNSC 707 AND PARAS. 12 AND 13 OF UNSC 687 AND THE JAEA
DETERMINES THAT IRAQ 1S IN FULL COMPLANCE WITH ITS SAFEGUARDS
AGREEMENT WITH THE AGENCY

FIFTH IAEA INSPECTION OF IRAQI FACILMES MAIN EMPHASIS ON
VERIFICATION OF NUCLEAR MATERIAL AND REMOVAL OF THE PRODUCED
PLUTONIUM AND INVESTIGATION OF THE CHEMICAL ENRICHMENT
PROCESS

SIXTH I|AEA INSPECTION OF IRAQI FACILITES CONTAINING
DOCUMENTATION ON THE IRAQI NUCLEAR PROGRAM AND NUCLEAR
WEAPONS DEVELOPMENT

SIXTH IAEA INSPECTION TEAM DETAINED BY IRAQ!I AUTHORITIES IN PARKING
LOT OF PETROCHEMICAL 3 HEADQUARTERS, BAGHDAD

UNSC RESOLUTION 745, APPROVING lAEA PLAN FOR ON-GOING
MONITORING OF IRAQ'S COMPLIANCE WITH RESOLUTIONS 687 AND 707

SEVENTH IAEA INSPECTION OF IRAQI FACILIMES
gTdA&'T Pr\?gNDTEsmUCNON OF ENRICHMENT AND REPROCESSING RELATED
|

IRAQ ACKNOWLEDGES THAT RESEARCH AND STUDIES HAD BEEN UNDER
WAY IN THE AREA OF NUCLEAR WEAPONIZATION

RAQ ADMITS THAT THE AL ATHEER SITE WAS BUILT TO SERVE THE
WEAPONIZATION PROGRAMME IN ADDITION TO TS USE AS A MATERIALS
PRODUCTION SITE.

ElGHTH IAEA INSPECTION OF IRAQH FACILITIES
ACTIVITIES FOR DESTRUCTION OF EQUIPMENT RELATED TO
CENTRIFUGE AND CHEMICAL ENRICHMENT
MAGNETS RELATED TO EMIS

. IN-FIELD ACTIVITIES RELATED TO PROCUREMENT OF EQUIPMENT

SHIPMENT FROM IRAQ OF FRESH HEU OF SOVIET ORIGIN
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FOREIGN SUPPLIES TO THE IRAQI NUCLEAR PROGRAMME

8. The lraqi Atomic Energy Commission had, in support of ity uranium enrichment and
planned weaponization efforts, established o lorge. secure ang highly successful
procurement network. The procurement strotegy included:

The use of other Iraqi Stcte establishments as buyers and contractors;

The placing of orders for equipment (especially manutactured components)
directly with foreign manufacturers and indirectly through foreign
intarmediaries (multiple pieces of some equipment were obtained both directly
and indirectly). and

- The utilization of indigenous capabilities 1o complete the manufacture of some
itams.

The Iraqi outhorities have gone - and are still going fo great lengths to prevent the
discovery of procurement dala. Most procurement-reioted information has been
removed ond presumably destroyed.

The lkarge amount of information regording the Petrochemical-3 (PC-3) project
collected during the sixth inspection is still in the process of being transiated and
evaluated. Sofar, it appears 10 include only limited procurement data. Manutociurer
NOMe 10gs have been removed from individua! pleces of equipment, and forms of
identificotion such as serlol numbers have been filed away. This process is continuing:
procurement daia on a pariculor piece of equipment oiscovered during the seventh
inspection were poinfed over during the inferval between the sevenih and eighth
Inspections.

9. ™e kraqi authorities now freely ocknowledge a political decision colling for efforts 1o
pravent disclosure of the procuremsent natwork. They recognize that their efforts hove
not baen enfirely successful and thot the inspection teams have coliectad enough.
informotion 10 be oble eveniudlly 1o put thé pieces logether. Their staled motivation
13 90 protect e relotionships with helr various suppliers.
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extent of the Iraqi programme has been revealed. ltIs the opinlon of the eighth team:
that inspection efforts In Irag should gradually shift to monitoring. with occasional
identification and characterization activities performed when new information
becomes available. For the time being. cerlain activities related to the destruction
of equipment and removal of the frradioted HEU fuel (Including the 400 g of 93%-
enriched fresh uranium) should continue with monltoring Inspections and follow-up
activities.

A full record of the correspondence between the Chief Inspector and the Iraqi
counterpart while the eighth IAEA inspection team was in frag is given in Annex 4.
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TABLE 4
CHRG: * LOGY OF EVENTS
1991
APRIL 03 1991 UNSC RESOLUTION 687
APRIL 06 1991 IRAQ FORMALLY ACCEPTS CONDITIONS OF UNSC 687
APRIL 18 1994 IRAQ SUBMITS FIRST DECLARATION; DENIES HAVING NUCLEAR-WEAPONS-
USABLE MATERIAL
APRIL 27 1991 IRAQ SUBMITS SECOND DECLARATION: FIRST ADMISSION TO HAVING
SOME NUCLEAR MATERIAL AND FACILITES IN ADDITION TO THOSE
KNOWN TO THE AGENCY
MAY 14-22 1994 FIRST INSPECTION UNDER UNSC 687; FIRST IAEA TEAM INSPECTS
DECLARED IRAQI FACILITES AND THE TARMIYA SITE
JUNE 17 1994 UNSC RESOLUTION 699, APPROVING IAEA PLAN FOR THE DESTRUCTION,
REMOVAL Ok RENDERING HARMLESS OF THE ITEMS SPECIFIED IN PARA. 12
OF UNSC 687
JUNE 22-JULY 03 1991 SECOND IAEA INSPECTION OF IRAQI FACILITIES; ACCESS DENIED AT
VARIOUS SITES, IN ONE CASE USING WARNING SHOTS
JULY 04 1994 HIGH-LEVEL UN MISSION REPORTS THATIRAQI RESPONSE TO REQUESTFOR
ACCESS BY INSPECTION TEAM ON JUNE 28 WAS LESS THAN WHAT V/AS
CALLED FOR 8Y THE SECURMY COUNCIL
JULY 07-18 1991 THIRD IAEA INSPECTION OF IRAQ! FACILITIES
JULY 07 1991 IRA@ SUBMITS THIRD DECLARATION ON TS NUCLEAR PROGRAMME IN
LETTER TO SECURITY COUNCIL, MAINTAINING THAT IRAQ HAD COMPLIED
WITH NPT AND IAEA SAFEGUARDS AGREEEMENT: DISCLOSED THREE
METHODS OF ENRICHMENT: CENTRIFUGE, CHEMICAL AND
ELECTROMAGNENC
JULY 14 1994 IRAQ SUBMITS ADDITIONAL CLARIFICATION ON ITS THIRD DECLARATION
AND PROVIDES UIST OF MANUFACTURING FACILITIES RELATED TO TS
NUCLEAR PROGRAMME
JULY 25 1994 DEADLINE FOR IRAQ!I DECLARATION OF ALL REMAINING NUCLEAR SITES
JULY 28 1994 IRAG SUMBITS ADDITIONAL UST OF NUCLEAR MATERIAL

/o..
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The casting and rough machining of large iron components for the EMIS programme
was done at foundries outside Iraq. The acquisition of these pieces provides a good
exampie of the iroqi procurement sirategy. A large west European toundry recelived
an order from the Iraqi State Electric Establishment for six pleces as shown In Figure 4
(drawing wos provided o the IAEA Action Team by the foundry's management). The
pieces were produced at the foundry and shippad directly to Iraq. At about the same
ime. the foundry received an order from a European company for 28 large Iron
pleces: six of them had specifications identicol to those of the pieces produced for
the Iraqi State Electric Establishment; twslve of them ware halves - along the horizontal
axis - of the pieces depicted In Figure 1. These pieces were, In the team’s opinion,
pre-machined cores for the 41200 mm double-pole magnets installed or destined for
Instaliation ot Tormiva. Final machining was done af Al Radwan (Agba bin Nafi State
E "blishment) to specifications depicted in Figure 2 (solid core) and Figure 3
("sandwich™ corg). the drowings in Figures 2 and 3 were obtained in lroq. The
remalining ten pleces were various parts of the horizontal and vertical return Irons for
the 1200 mm system. The foundry shipped the components to a seaport in Germany.,
whare they were rediracied fo their final destination.

The foundry's management has indicated that they would have recelved a iarger
order from what has turned out to be onintermediary company if they coulkd have met
the required production schedule. This, fogether with the numbears of pleces seen in
#aq, suggests that one or more odditional contracts must have been placed with
other foundrigs. The investigation Of this matter is continuing.

ogl officicls hove described the EMIS component machining work done ot the Al
Raawonfacility as having been carried out under conditions of greot s@crecy: peopls
$imply showed up with componentsispecifications and removed everything when the
work had been compieted; they had no ideo of whot the equipment was for or he
identity of the customer. Managers of various Iroqi firms involved in moanufacturing
aspect of ihe EMIS programmae tell a similor story.

A large number of the centrifuge components described in the report of the seventh
inspection team, were also obtained from foreign sources. Examples of all major

componenis (rofor fubes, end caps. pin bearings. efc.) removed from iraq by the third

wmmcm'mmbeenmdmewrmwmmwmad«
fo identtly fhe manufocturers. This investigotion s vifal for follow-up activifies 1o

determing the compietendss of iroqi deckarations, particulorly ihose relating o carbon
fiber rofors.
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FIGURE 1: CROS. SECTION OF PRE-MACHINED CORE FOR 4200 MM DOUBLE POLE
MAGNETS

FIGURE2:  CROSS SECTION OF CORE FOR 4200 MM DOUBLE POLE MAGNET MACMINED
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FIGURES:  CROSS SICTION OF CONE FOR "SANDWICHED" 4200 MM DOUNE POLE
MAGHET MACHINED TO FINAL DIMENSIONS
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The manufacturers of most aquipment usad or intended for use In Iraqi efforts to
establish a centrifuge production and operation capabiilly have been firmiy identified.
A surmmary of some of the more imporiani aquipment follows:

Aflow forming machine with application-specific mandrel. expanding mandre!

and rollafs wos manufoctured by tqliform i
rirl m

An electron beam welder with a speciai fixture for holding the rofor tube during
welding was manufactured by Leybold Hergeus AG.

Three lorge CNC machines. two with application-spacific fixtures. were

manufactured by N M rqer Wer hinentQbi .

A large oxidation furnace with special temperature control teatures was
manufactured by Degussa.

High frequency converters capable of operating a large number of centrifuges
were produced by Acomel GmbH & Co KG.
Horizontal and vertical balancing machines were manufoctured by

R Bautlinger & S0hne KG.

Hand operated. pneumotic and elecirically contfrolled bellows voives were
manufactured by NUPRQ, VAT AG ond BQizer AG respectively.

. Quontities of Krytox, 0 nuclear grade fluorinated vocuum pump oll were
manufaciured by Dupont.

dentification of o manufaciurér does not necessarily meon identification of the
supplier. As pointed out earlier. orders were offen ploced with manufacturers through
intermediaries: this appeors 10 hove been the case with of least one of the
Magdeburgsr CNC machines - and a shipping invoice discovered by the inspection
feam insidle the packing crate for a large oxidation fUINGCEe apPPears 10 provide he
HOMa of an intermadiary for thot procurement.

Much of the equipment listed above is mulli-purpose in the sense of being ussful ing

mm%abmmm mammmoywm
MMQM&QWNMW.MMHMMWG»
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and they must have known (or could reasonably have Inferred) the intended uses. The
lorge Iron pieces destined for the EMIS progromme are a different matter: the
foundry(ies) may have known thot iraq wos the customer, but the Iron pieces prior to
finar machining provided no ciue as to thelr intended use.

Additional procuremant-reloted data areinthe possession of the IAEA. This Information
Is being trected as confidential at present since premature disclosure could
compromise the ongoing investigation.

16. The manutacturars of large quantitias of general-purpose and infrastructure equipment
locoted at Al Tuwaitha. Tarmiya, Ash Sharqat and Al Atheer have been identified.
Concerning this equipment, the planis that folliow-up will be limited o instances where
the manutacturer appears also to have provided specific services to one or more of
these focilities. Most of the equipment at Al Atheer Is consistent with the Iraqi
declaration thot Al Atheer was intended to ba @ material sclences research centre.
Among the exceptions is a large cold isostatic press manufactured by Aseg Brown
Boverl (which could be used for shapling explosive chorges) ond very high temperature
furnaces (e.Q. vocuumr-induction furnaces) monufactured by Arhur Plelffer Vakyum
Tochnlk GmbH. A large number Of smear somples from Al Atheer equipment were
token in order to further evoluote the Iragi decioration that this facility was never used
for weapons-related research,

17. The eighth inspaction team removed two streak video comeras ond related
equipment from rag. These comeras, monufoctured by Homamatsu. hove sufficient
speed ond resolution for weaponizotion work. Atthe 1ime of their removal, they were
being used by the Technical University of Baghdod. According 1o koqi outhorities,
their use waos limited 1o groduate student studies of infernal combustion engines: they
ware nevar employed inlraQq’s weoponization programme. Siotements regording the
plannad use of the comeras mada fo the manufaciurers of the time of procurement
are consistent with daclorations made 1o the inspection feam. Smeor somples from
the comeras moy provide fuither evidence regarding their use.

ACTIVITIER BELATED TO THE WRAPONIZATION PROGRAMME

18.  On 12 November 1994, the krogi outhorities provided answers % weoponization
Guéstions which had been pu! by the sevenih inspection team on 24 Oclober 1094 -

leoo
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the last day of its mission - and which related mainly to design studies (inciuding
initiator design studies. tamper interface, core and energy release caiculaiions,
detonators. hyd-odynamic tests, rlash X-ray systems ond lithium enrichment studies
The answers provicded were vague ond general, especially as 1egards guesthons
deriving from the secret PC-3 progress repors obfained during the sixth IAEA
inspection.

The inspeaction team requested further information about research or studies on a gun-
type wearon design and specific values used in calculations of the design explosion
energy and raceived tho following answer:

"The researched literature indicates that the "Gun” type need more material
although the design ided is simple” and the calculation requirements are less.
Therefore, the study of this literoture led us (iraq) to concentrate on
understanding the implosion type mechanics.

The literature quoted g yield of 20 KT as an approximate figure for the energy
relegsed from the implosion device used in Nagasaki. In the calculation
models the yield depends on saveral porometers including the pressure
opplied on the outer surface, its pulse width, ond the device dimensions.
Theoretically difforent yields starting from 4 KT could result depending on these
parametars. Since predetermined values for these parometers were nof
avaikable, a study was performead to determina its effact using one dimensional
integrated code and not two dimensional.”

The inspaction team requested Information (descriptions and an Indication Of pracise
locotions) of the mainframe computars which hod been used or intended for use ot
Al Tuwoitho ond elsewhere in iraq in pursuit of the PC-3 programme’s objectives (and
meeting the Tormiya ond Ash Sharqot requirements). The roql answer was as follows:

"The Computer Office of Tormiya wos initiolly designed 1o accommodate the
option of g large computer (mainframe). Due 10 the special circumstonces in
operating individuo! separalors, it was discoverad through experiance fhat ihe
best condition woukd be 1o connect the separalors o smoll dedicotsd
computers. Aftér achieving the steady operating conditions for the separators,
the small comgputers would have been connecied through a network located
Inthe above-mentioned office. This approoch was adopted at Tarmiva. it also
oppligs to the design of the Computer Office of Ash-Shargat, although
compuien were naver infroduced of this site,

Al he Al Tuwaltha site. the large computer was an IBM-370; in oddiion there

wEf@ G NUMber of personal compuiers (PCs) ncluding IBM PS2. The approoch

adopled ot Al Tuwaiiho was fo use the computer copobilily avoliabie in the

counlty when nesded in oddifion to the agbove-menfionad computern.y.
This answer is not compiete and not compatibie with o statament in the PC-3 progress
report for the period 1 July - 16 November 1989 which indicotes that o mainframe NEC

15

/an



§/723283
English
Page 16

24.

22,

3.

750 computer was used to run a program obtained from the literature which solves
hydrodynamic equations in one-dimensional space and in the presence of o shock
waove.

In reply to the team's question about the scope of the lithium enrichment programme,
the iraqi authorities stated that the studies had not been directed towards a speciilc
opjective and thot the pé separation octivities belonged to the area of general
scientific research, with no specific production rate envisaged. The Iraqi reports on
this fopic were classified secret. Their explanation for the secre! classification was that
*the outside world would not have undearstood why they were working on lithium and
they were ofraid that they would hove been severely crificized for undertaking this
programme”.

The inspection team Indicated fo the Iraqi authorifies that it had documentary
evidence of several aflernpts by lraq fo obtain @ uranium standard (NBS U930)
enriched to 93% in U235. Although these attempts were acknowledged, the fifth ond
seventh inspection teams had been told thot they had not been successful. The
inspection team quastionad tha intended purpose of such o standard, glven the lower
deciared enrichments achieved in the lragi enrichment programme, and requasted
turther explanations in view of the persistent appsarance of uranium with 93%
enfichment in environmenial samples collected at and near Al Tuwaltha. The Iraql
authorifies stated - as they had on 14 October 1991 - that they hod never produced
or obtained any quantities (even small ones) of 93%-enriched uranium oiher than the
Tomuz-2 reactor fuel. They Indicoted their “surprise ard worry that such moterial
oppaared in the collected samples from the sites® and expressed their wilingness fo
discuss and follow up this mafter. The lroqi sice expressed the 18ar thot the somple
gato ore a result of deliberate sabotage by a disgruntied cltizen of fareign ensmy.
This Is highly uniikely given the history of sample collection ond onalysis. The
inspection team fcok additional sampiles for futher analysis. This motier is still under
investiQation.

in 0 igtier of 44 Oclober 1991 10 the seventh IAEA inspaction teom, the Al Atheer sie
was deciared 10 be 0 national centre for researeh in Materiol science and Materiols
production which provided © missing link in oy industry and technoiogy. The
deciaration disciosed. however, ihal the design requirements for the buticings met ihe
Needs of o weapons Krogramme. if @ decision 10 Iounch such G Progromme were 10

/0.‘
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be taken in the future. The individual identified Qs the leader of the nuclear weapons
investigation programme was aiso on the Al Atheer Site Advisory Commitiee.

The task of the eighth inspa<ction team at this site was to complete the site examination
by visiting buildings which have not been inspected Dy earlier teams, to identity and
photogroph process equip -x»nt and analytical instruments. and 1o Interview the stoft
in the light of earlier discussions and new declarations.

Among the buildings visited by the team (see Figure 4) were the Polymer Loboratories
(Building 84), the Materials Characterization Building (Building 85). the Internal Explosion
Test Laboratory (Building 18) and the associated control building (Buildings 19), the
iaboratories sioted to belong to the Hotteen Establishment (Building 21). the
manutacturing workshop (Building 41), the maintenance workshop (Building 40) ond
warehouses (Buildings 53. 54 and 56 ond the High Explosives Test Firing Bunker
(Building 33, designated by Irag os Site 100).

The Iragi management declarea thot Building 18 was an explosive chamber fo be
used for the study of the fragmentation of mortar shells up 10 185 mm. This
explanation does not make sense. Although no final judgement con be made of
present about the intended use of this building. in the opinion of the eighth team this
multi-million dollar facility was certainly not meant for the fragmentation testing of
morior shells. Further investigations are needed in order fo determine the intended
use of Buildings 18 and 19, which gppear to have been related.

The Polymer Loboratories (Building 84) were a large complex about 50% complete.
The stated purpose of the building wos polymer and plastic development for
pefrochemicol projects. Since construction wos in o very early stage, it is not possible
fo confirm of deny the statement.

The warehouses (Buildings 53, 54 and 56) hod extensive ventilation and cooling - to

provent chemical hazards due 10 high temperatures during the summer - ond fire
detectionsuppression (Holon) systems.

The iroqi management have declared thot the Carbide Building (Building 55) is for the
production of fungsien corbide (100 o). The Al Ahegr staff indicoted ihat the main
cusiomer was 1o be ihe Badler piant, 0s they were planning 10 Produce eorbide 1001s
ond yes for industry. Since O lot of the necessary equipment has not been delivered
because of the embarQo, they are currantly consicerning alfemative uses, such s he
production of ceramic materials. IAEA inspection 1eoms have pointed out some
insufficiencies with regard fo hydrogen safely for such o piant, but explonations ore
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still expected. The Al Atheer staff claimed that the tungsten carbide production was
not finked to the PC-3 project, but there is documentary evidance that the two were
linked.

The Iraqi side now refer 1o the IAEA Building 33 firing bunker as Site 100. They describe
this as a Hatteen facility but Site 4100 is mentioned several times in the PC-3 progress
reports. Plans for Al Atheer development to make it sultable for weaponization studies
must have included Site 100. The Kraqi side has persistently denled that any
improvement or repair work has been done at this slte since it was bombed even
though the inspection feam has unequivocal evidence to the contrary. The damage
to the bunker is repairable.

According to the PC-3 progress report covering the period 1 January - 31 May 1990,
the Al Atheer site was opened In May 1990. The inspection teams have taken samples
to determine whether equipment ond facilities were used for weaponization-related
research; the sample analysis results are not yet avallable. Equipment such os isostatic
presses and high-temperature furnaces have been identified and placed under IAEA
seql. Action is being faken the determine - with the help of the manufacturers - the
delivery dotes and the number of equ.oment items and occessories supplled to irog.
This information and the analytical results will be used in determining whether the slte
ever started operations.

DESTRUCTION OF EQUIPMENT/COMPONENTS

32,

Activities, begun during the seventh inspection, 10 destroy Or render harmigss
squipmant/componenis associoted with the Iroqi uranium enrichment programme
confinued during the sighth inspaction. The iroq! authorifies, anxious to salvage whot
they can, mode o number of suggestions as o how specific equipment could be
rendered useless for enrichment applicotions and still be avallable for other uses (with
appropriate monitoring). In some cases. he suggestions were accepled for further
evaluation; in other cases. they were not and an immediate decision 1o desfioy was
faken. The centrifuge-related equipment destroyed during the eighth Inspection
Included:

. Thves lorge high-frequency converiers stored of the Ash Shokyll warehouse:
- Ammmgmwmmmmmm

maching;

. e jig for 0 MIG (Metal Inent Gos) weider spacially designed for weiding

aluminium centrifuge cosings:
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33.

34,

38,

- A mandrel, the expanding mandrel «ind rolier bearings used in the fiow
forming manufacture of maraging steel rotor tubes (the holding collar of the
mandral was removed from Iraq for further evaluation of the extent of use);

An electron beam weider fixture designed to hold maraging steel rotors while
the end caps are being welded on;

A rotating spindle and mandrel for the CNC machir.e used to cut maraging
steel rotor tubes to length. and the special collet and whirling head from the
CNC machine used 0 manufacture molecular pumps.

The desfruction of the application-specific fixiures associoled with the centfrifuge
manufocturing equipment has rendered this equipment useless for centrifuge
cpplicotions. However, uncerainty remqgins regarding the completeness of Iraql
declarations as to the number of machine-tools of various lypes existing in Iroq.
Follow-up investigations with equipment manufocturers and suppliers may help. The
remaining equipment has not been released for use; It is under Agency seal pending
a final decision.

Atthe conclusion of the seventh inspection, the destruction of EMIS components stored
at Al Nofad was complete except for the lorge iron cores of the double-pole magnels
and @ number of mochined parts of the vertical return iron. Several aftempts 1o
desiioy these pieces were unsuccesstul. The solution found was high-lemperature
cutting fueled by lorge amounts of oxygen. Destruction of the magnet cores by three
1-1.5 meter long cuts through each has started; will raquire several waeks since this
Is Q slow process. By the end of the inspaction, eight cores had been destroyed. The
raqi side. which co-operated fully. will continue this work and it i3 expecied that oll
COMPonenis will Rove been destroyed by the time the next IAEA teom arrives.

Equipment thot had been used in raql chemicol seporation work was dagiroyed. The
mixgr-sottiers in Rillding ¢ & Al TuwgithG, which had been used in reprocessing

research. were desiroyed by filing e mixer and seffier chombers with Azokiite. This

was g difficult tosk bacause of the high leve! of radicaciive conominalion. Anumber
of hot Cells were rendered hormiess, at least for the time being. by the culling and
removal of manipuictors. The manipulotor ports are under 360! in o ceniro! focation.
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NUCLEAR MATERIAL VERIFICATION ACTIVITIES

36.

37.

! ti ilgings 1 on Nuclegr Materigl Stor

The decision was taken to verity the nuclecr material on the basis of @ random
sampling plan with a 90% confidence leve! and & goa! quantity corresponding fo 1
fon of uranium. Tha vearification activitias ware completed durlng the eighth inspection
ond are summarized in Table 2. Only 16.7 tons of uranium contained n waste and
stored In o petrol tank in the Mosul arec remain to be properly verified. During
compilation of the nuclear material balance, a number of discrepancies were
identified; the Iraqi authorities were requested, In writing, to provide explanation and
clarification in due course. Details of the verification and the discrepancies are given
in Annex 2.

REMOVAL OF NUCLEAR MATERIAL FROM IRAQ

Representatives of the USSR Ministry of Atomic Power and Industry ond staff of the IAEA,
with the help of he lIragl counterparts, mode oll the preparations necessary for 1he
shipments, packing oll Soviet-made fual assemblies into the originol drums and sealing
them. The 23 plotes of 0 Tomuz-2 fuel ssembly were ploced in a drum, which wos
seqled pending fulure removal. To comply with IAEA nucleor sofely requirements, the
moterial to be removed from raq was token 10 Habanniya in two convoys of speciol
frucks ond flown out in fwo shipmants. Thae first consignment congisted of six drums,
each containing seven fuel ossamblies (80% enrichment); the second consisted of five
drums, one containing fen fual assemblies (36% enrichmant). Two Soviet AN-12 corgo
plones arrived ot Haobanniya airport on 16 ond 17 November. The drums were placed
in spacial Soviet-consiructed overpacks dasigned 10 fulfill the more stringent
requiremants formuiated in the iotest IAEA fransport reguiation. At present, the only
remaining nuciear materiol stored of Locotion A are 23 MIR picies (400 g wanium,
372 g U238). ' -
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OTHER ACTIVITIES

n fi t Tarmi

38. An inspection of the Tarmiya EMIS site took place in order to:

Take verification samples from the uranyl nitrale solutions stored in fanks in
Bullding 62 {of the time of the third inspection, these solutions were in plastic
containers buried in a field adjacent to the Tarmlya site; the solulions have
been moved back o the storage tanks at the request of the inspection team):

Assess the condition of and toke samples from the mixer-settlers in Bulliding 57;

Place an identifying seal on the Delta pracislon measuring device Installed in
Building 274; ond

- Monitor the clean-up of Tarmiyo bulldings and identity any new uses.

39.  Somples were 1oken from the most highly enriched uronyi nifrote solution (5-10% U235)
and most depletad (~.1% U235). The containgr with the 5-10% solufion was sealed.
The mixer-seftlers in Building §7 had been moved 1o Al Tuwaltha: the reasons given for
the move ure vague ond this motter shouid e foliowed-up. The Delfa rasasuring
device has been dismantied and placed in crates, which are now being stored Inthe
room where the device hod been installed; the Iragl side indicated that this wos done
because of the poor environment ond hot the device would not be removed without
prior consulic. + 'n with on inspection feom.

40. The overall lavel of activity at the Tarmiya site appears 10 be modiest, There has besen

little chonge sinCe the third inspaction, in July. Buliding 245 is now being used for the
manufackre and repair of fransformers.

Y
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Inspection gt the Badr Stote Estaplishment

The Badr State Establishment was one of the partners (with Dauro) in the development
of the Al Furat centrifuge manutacturing and testing facility. Besides the organizational
connection, ten of the 13 CNC machines known to have been associated with the
development of raq's centrifuge manufacturing capability are stored here (Building
24). These machinas had been inspacted previously ond identifying seals had baen
placad on each machine during the seventh inspection. The purpose of the 14
November visit was to check the seals and search for additional supplier information.

A saal on one of the machines was found to have a broken wire; the Irogi side could
offer no explanation. The seal was replaced. The remaining seals were intact. The
manutacturers of the machine components were noted. but most of the components
are of general use. One exception may be the main spindle drive. Information on the
manufacturer of the main spindie drive had been stripped from the drive housing of
every machine but one. This information wos recorded.

t A in Nofi State Establishment

The Aqba bin Nafi Stote Establishment consists of general mechonical and engineering
workshops of three Iccations - Al Ameen of Badr, Al Rodwan neor Khandri and Al Amir
ot Al Fallujah. The headquorters of the Establishment is at Al Ameen, within the
boundaries of the Badr plant,

Prior fo the Gulf War, the Al Ameen portion of the Aqba bin Naft Stale Establishment
had three primary functions:

- The assembling of CNC machine 100ls;
- The maintenance of T-72 1onks and tha construction of poris for their repair;
and

- e monufachirs of ports for hychogleciiic power stations,
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45,

47.

8o.

The assembling of CNC machine iools was carried out under licence from a west
Europaan company. About 56% of the parts waré manuifactured at Al Ameen and
the rest weare imporied. The control panels were manufactured at the Salladine
Establishment, which was Inspacted by the seventh team.

The Establishment is still assembling CNC machines. The lragi management indicated
that the contracts for fank maintenance and repqir and the maonufacture of
hydroalactric power station parts have been cancelled. Work for the lragi Atomic
Enargy Commission was apparently done only at the Al Radwan and Al Amir facilities.
The Diracior of the Establishment described the conduct of the work in much the same
tarms as the Director of the Salladine Establishment - i.e. people showed up with ptans
and maoterials, they did not identify themselves, ond they removed the plans and
product when the work had been done.

The facilites appear consistant with iraqi statements. Modest domage was susiained
during the war, but most of it seems 10 have been repaired. The facilities include
lkarge, madern cleaning and welding shops. The welding shop Is dominated by o
huge electron beam weider with o chomber approximately 10 meters on a side. All
equipment looked as though It hod been in place for quite some time.

Sampiing ot Al Tuwaithq bulldings

The seventh inspection team had received a request from the Iroqi side for permission
fo demolish a number of Al Tuwaitha buildings that had been severely domaged
curing the war - Bulldings 9, 15. 55, 60, 64, 72. 73 ond 74 ond the Annex 10 Buliding
15. Permission wos given by the JAEA affer consuliation with the Speciol Commission.
The Inspaction team vislited each of these bulidings. o which access Is limited
because of severe damage, in order 1o collect additional samples (24 sompilss. o
combination of smoaars Ond environmental samples. were 1oken). A number of other
sompies. unreictad fo the demolition request, were taken atLocotion C andin Bullding
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short-notice inspection
The "ALAmII" Liquid Nitrogen Plant

Information collected during the sixth inspection revealed the existence of a plant
nomad "project 7307, bullt in 1948-89, to provide liquid nitrogen for the EMIS diftusion
pumps ot Tarmiya. This plant, also called "Al Amil®, wos the subject of a short-notice
inspaction on 17 November 1991 following designation by the Speciai Commisssion.
The teom was accompanied by the plant managser during the Inspection.

The Al Amii facility, located about six kilometers west of Tarmiya is a small, single-
purpose and apparently well-run facility for - as indicoted - the production of liquid
niftogen. With the destruction of Tarmiya and the cessafion of the lraql EMIS
programme, other customers for the liquid nitrogen were found and production
continued unobated. There are plans to expond the capacily of this facility.
Substantial amounts of used equipment have been brought 1o this location from one
or more other sites and are being stored pending installation. The Al Amil facility was
constructed with the help of a foreign firm.

The Karkh weter trociment plant

The Korkh woter freciment plont borders on the Al Amil liquid nifrogen facllity and wos
coverad by ihe same short-notice inspaction designation. The Korkh plant wos bultt
1o expond and improve the water supply fo Baghdad. 1 was essentiolly compiete of
fhe tima of the Gulf War, when the remaining confracior personnal 1eft roq. A number
ot foraign firms were involved, the general contractor baing Continenial Construction
Umited {inctia). The plont monager described the construction work as & 1.8 bilion
cloliar project resulting In the lorgest water purification plant in the Middile East ond
one of the iargest In the world. The copacity Is about 2 milllon golions of wateriday.
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51.

52,

The Karkh water freatment plant Is well constructed and laid out, with a number of
indications of a well-run facility (e.Q. aftention to industrial safely prcictices). All major
bulldings were Inspected. None of the bulldings showed any sign of functional
change or of recent modification to utliities or ventiiation systems. Nothing thet might
indicate a connection with the Iraqi nuciear programme was observed. There are
some temporary structures at the site which, according to Iraqi staternents, belong fo
the various confractors. They were inspected and the contenis found to be consistent
with the stated purpose. The plant manager indicated that the buildings and their
contents wauid be disposed of upon return of the coritractors.

inspection at Al Ga Qaa

The six bunkers containing 255 tons of HMX high explosive were visited. The seals on
the bunkers were checked and verified by seai replacement.

fooe
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ANNMEX 4

LIST OF REQUESTS SUBMITTED AND DECLARATIONS RECEIVED
DURING THE 8TH 1AEA INSPECTION

Mr. Al Hajigj to Mr. Parricos on 944112 - response o the letter of 944021 providing
information on the weaqponizafion studies. hydrodynomic caiculations made, L6
laboratory experiments, exploding wire laboratory studies. enargy sources. initiai tasts
of Initiators, and studies on flash X-ray systems.

Mr. Al Haljgj to Mr. Perricos on 941142 - response to the letter of 914021 providing
informotion about equipment ordered for Powder technclogy laboaratory, Ceramicslip
casting laboratory, Sample preparation laboratory, and Casting bullding ot Al Atheer.
The lefter includes some tachnical specifications of the equipment.

Mr. Al Hajjoj to Mr. Perrlcos on 914142 - response 1o the letter of 941024 providing
information about the tests performed by PC-3 ot Hatteen HE Test bunker site in Al
Atheer during the period of March - May 1990.

Mr. Al Hojjgj 1o Mr. Perricos on 911142 - rasponse 10 tha lefter of 941021 providing
infermation about the design and completion of the Ash Sharqot site.

Mr. Perricos to Mr. Al Hojioj on 941442 - ocknowledging the receipt of U-233 ond
neptunium somples.

Mr. Zifterero 1o A bassador Aldiol on 944443 - regarding he leveling of cerain
bulldings ot Al Tuwaiiha.

Mr. Perricos fo Mr. AfHgjjojon®14144 -1 e%aesﬁng informotion about the location and
quontities of bismuth used for the Po*™ production. list ¢f grophite machining
aquipment moved to the Al Rabie Plont, removal of the siraak video sysiam, the
location of EMIS ion sources and coilectors of buildinng 80, the refurn of microfiches
token from the 6th IAEA inspection team by the Iroqi auhorities, detolled schedule for
the leveliing of domoged buildings, and o site vislt 10 such buildings. decioration on
the Abu Sukhayr mine 2re processed. In addition, O request for proposals regarding
the destruction. ond rendering harmiess of equipment reloted 1o the centrifuge
progromma, r@search and devaiopment work on tha use of cerlum su rasocrch
ond study on the gun fype dasign, hydrodynamic colculations. deloils of Po*Cinitiator
design, ond ciorifications regording the appeoronce of 93 % U-233 in environmenial
sompies iaksn at Al Tuwaithe.

Mr. Perricos fo My, AlHoliojon 944445 docummﬁngmmwﬁmcswmmﬁm
congignment of fresh highly enriuned wranium from koq.

Mr. Poricos 1o Mr. Al Holioj on 911116 - requasting information on mainframe oand
other compuiing power ued in the nuciedr progromme, additionat rifium sources
located. uranium Mmeial production, ond refening 10 CNAI Athesr PIOgIOMIM® Prograss
1epor movement of peopie and aguipmeant from Al TuwaGiing 10 Al Ahaer.
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8-10.

8-14.

8-12.

8-13.

8-14.

8-15.

8-16.

8-47.

8-18.

8-49.

8-20.

824.

Mr. Parricos to Mr. Al Hajjgj on 911116 - acknowledging the recelpt of the holding
piece of @ destroyed mandrel from the cenfrifuge flow forming machine.

Mr. Parricos to Mr. Al Haljaj on 941117 - documenting that the IAEA has shipped the
second consignment of fresh highly enriched uranium from Iraq.

Mr. Al Hajjoj to Mr. Perricos on 244147 - as a response to poro 3 of the ietter 944414
(Item 8-7 above) providing information of the use of the streak cameras.

Mr. Al Hajjgj to Mr. Perricos on 941147 as a response to the letter 941416 (ilem 8-9
above) providing information on the mainframe and other computers at Al Tarmiya.
Ash Sharkat and Al Tuwaiiha. tritium sources. and tests and manufacturing of uranium
metal at Al Tuwaitha.

Mr. Al Hajjaj to Mr. Perricos on 941417 - as a response to the lefter of 211144 (item 8-7
above) providing information on Bismuth in Iraq. tools for grophite machining moved
to Al Rabie Laboratory, EMIS ion sources from Al Tuwaithq, returning microfiches taken
trom the éth IAEA team, timetable for the building removals at Al Tuwaitha, processed
uranium ore from Abu Sukhayr mine, research conducted with cerium sulphide, gun
type weapons, polonium used for initiators, and that they have never produced or
obtained any quantities of 93% enriched uranium.

Mr. Perricos to Mr. Al Hajjal on 914118 - acknowledging the receipt of 156 pcs of
microfiches taken from the 6ih IAEA inspection team, a segment sample of aring from
the center of a double pole (EMIS). and 3 pes of vocuum valves.

Mr. Perricos to Mr. Al Haljoj on 911148 - requesting additional information on the
receipt of yellow cake from Portugal, differences found In pellets, UO, slurry ond fllters,

U0, of Al Mosul, ADU of Al Mosul, UO, somples from Al Qaim, scrap, UO, trom Braail.

UF 4. ADU ona UCI, made from materiol of Brazilian orlgin, uranium panefratms. ond
retained waste af Al Mosul.

Mr. Perricos 1o Mr. Al Hajjoj on 941118 - requesting comments on the organization and
functions of group IV of PC-3, which hove been summarized using dala from reports
provided by Iraq.

Mr. Perricos to Mr. Al Hojjoj on 941148 - acknowledging the recelpt of Homamatsy
streak viddeo system components 1o the IAEA custody.

Mr. Parricos to Mr. Al Haljoj on 9111418 - requesting the dastruction and rendering
harmigss of the EMIS related equipment, remindin 8 the nead 10 chack watsr levels in
storoge tanks at location B, covering of the Po? glove-boxes ot Al Tuwoltha, ond
acknowledging the receipt of beryllium.

Mr. Al Hajjaj 1o Mr. Perricos on 944425 - referring to the discussions on he liquid
w% wmte and informing that the centoiners are raadyfor shiprmm fiorm thoAt
Mosul ,

Mr. Al Halio] fo Mr. Pericos on 941444 - informing about the reconsiruction of bulldings
40, 67, 82 ond 90.
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ANNEX 2

NUCLEAR AND OTHER MATERIAL VERIFICATION ACTIVITIES

Location C. Byildings 1 and 2 (Nuclear Matarial Storage)

a)

D)

<)

a)

o)
¢

Yollow coke inveniory

Originating from Niger (199.9 tonnes uronium conlent in 858 drums}. Part of this
material (?9.7 tonnes uranium content, 428 drums) had been stored at Tikrit and was
moved to Location C, where the eighth tecm verified it.

Originating from Portugal (213 tonnes uranium content In 9§46 drums).  Weighing
showed that there was no difference between the shipper's weight-list ond the IAEA
welghing, with the exception of about 40 kg in one damaged drum. However, 100
drums have bean painted and the idenfification numbers erased, so that there is no
way of comparing the weights with the shipper's list. No adequate explanation has
been given Dy Iraq concerning this issue.

Originating from Iraq - Al Qaim (2.2 fonnas uranium content in 42 drums). On 7 July
1991, the lragl side declored thot o fotal of 164 ionnes of yallow cake was produced
at Al Qoim, out of which 161 fonnes were processed in Al Jesira and the remoining 3
tonngs were stored at Tikrit. During the eighth inspaction. these 3 tonnes of ysliow
cake (2.2 tonnes uronium contant) in 12 drums were brought 10 Al TuwaithQ, verified
and stored at Locotion C.

1 box confaining 14 kg of uranium as UO, peliets (excluding 8.5 kg kept of the New
Siorage - Buliding 50 of Al Tuwoltho).

37 fiters containing U0, powder with ¢ declared weight of 100 kg uranium content.

Uranium oxicies. A 10101 Of 1,462 kg of uronium in various oxide 1orms in 46 coniginers.
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Q)

b)

The foliowing discrepancies have been found regarding the material previously under
sofeguards:

The tofal uranium content in the UO, pellets presented by the Iraqi side !s 33.9 kg
(including 8.5 k@ stored at the New Storage), which does not correspond to the 22.5
kg reported by the Iraqi side during the November 1990 IAEA safeguords inspection.

The weight of the 8 drums containing UO, slurry amounts 1o 1180kg. Additionally, 100
kg of uranium contained as UO, in 37 filters were deciared and presented to the
fourth team. During the eighth inspection, the Iraqi side deciared orally that this
materlal belonged fo the inventory previously under safeguards. If that is the ca.a, this
amount is greater than what was previously under safeguards.

A writtan explanation of these discreponcies was requested on 18 November 1994.

VO, of Brozilign Qrigin

A total of 27 tonnes of UO, wus declared by the Iraq side In the 7 July 1991
declaration, and 22 578 kg (declared volue) of UO, were presented in 227 contalners
as part of this materiol. The rernaining 4422 kg were declored Qs having been
processed in Al Tuwaltha Buildings 10. 45 ond 85. The verificotion detalls are
presentea in Figure |.

Material processed in Bullding 10 - Al Tuwaithg

One fonne (approximately) of uranium metal in 22 contalners is stored ot Location C.
it was processed Dy the reduction of UF, with magnesium. Part of this moteriol (19.7
kg in one box confalning uranium metal pieces cost anc/or machined 10 various
shaoes) is stored in the New Storage. Additionally, the Iroqi side declored that 3.5 kg
of uronium matal had been used in the production of armour-plercing shells.

Materiol processed in Building 15 - Al Tuwaltho
One cylinder contained 465 g of UF, produced by fivorination of UO,. The iragi

outhorities olso admitisd 1o having testad the dry method for the fluorination of uo,
using Freon gos. but no maleriol produced this woy wos presented.
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FIGURE |

Material processed using Y02 of Brazil Origin
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379 kg of UF, originally contained In § drums had been repackaged In three drums.
Additionally. 73 kg of UO, and 30 kg of mixed uranium oxides were found inside the
UF, contalners.

Four containers with an aqueous snlution of uranium slurry with a total uranium content
of 6 kg were presented.

Moterial processed in Building 85 - Al Tuwaitha
1520 (compound weight) of UCl, were presented in 43 contfainers.

1850 kg of cmmonium diuranate (ADU) contained in 31 drums were prasented. The
drums were emptied and the materiol placed in 41 drums and four containers with
ADU scraps. Furthermore, two containers with 58 kg of UO, and one container with 39
kg of U0, were found inside the drums with ADU.

Material from the EMIS enrichment programme, in the form of liquid solutions and small
sample bottles with powdars containing notural, depleted and enriched uranium was
presented In two drums.

The following discrepancies were found in the verification of the material of Brazillan
origin:

Q) The iraqi side declared 22 578 kg of UQ, remaining out of the 27 000 kg
received from Brazil. After weighing of all the drums, the corract amount wos
found to be 23 348 k9.

0) The drums with UF, were found 10 contgin the foliowing materiol:

UF, - 284 kg
UO2 1 73 kg
Mixed uranium oxides - 30 kg

The declored contents were 379 kg of UF, (compound weight). The lraql side stated
thot the mixed uronium Oxides were rejects from eorly davelopment work.

¢} All drums confaining UCI; ware weighed ond, instead of the deciored amount
of 1520 kg. it wos found thot the amount contained was in excess of 3700 kg.
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d) The Iraqi side declared 1850 kg of ADU. All drums were emptied and the
following material found:

ADU - 2.580 kg

ADU scrap - 148 kg

UO()3 scrap - 58 kg

A written explanation of the discrepancies has been requested.

Figure | shows schematically the material processed at Al Tuwaitha using UO, of
Brazillan origin. It comparas the Iragi declarations of material with the results obtained
by weighing all the containers in which the produced material was presented.

On the basis of standard concentration values, it has been found that §795.3kg
urdnium content were presentad by the lroqi side and thot the uronium in the
processed UQ, amounted fo 3214 kg.

A written explanation of this discrepancy has been requested.
Pr tori rigingting from Al im
This material, produced by the processing of 161 tonnes of yeliow cake from Al Qaim,

inclugies:

- 2250 kg of UO, in nine drums sent from Al Jesira to Tikrit and then moved to
Location C during the eighth inspection.

. 96 095 kg of UO, presented 1o the third inspection team In 409 drums.

. 220 kg of ADU presented fo the fourth teom in ttvee drums.

- 2050 kg of UO, declored on 7 July 1991 and presented in 44 drums. All the
drums have been emptied ond the UO, ploced in eight drums. in ackdition fo
the UO,, 200 kg of mixed uranium oxides in 19 containers were found. AkO,
58 kg of UO, were found inside two UO, containers.

. 1207 kg of UCI, in eight containers were deciored on 7 July 1994,

. 100 kg of U,Oy were presented in four containers.

- Two drums conkaining UQ, samples were presented.

,'I.
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The following discrepancies were found with regard to the material of Al @aim origin:

Q) The amount of UO, deciored on 7 July, 1991 was 96095 kg (in 409 drums).
However, In Q list presented by the Iraqi authorities [ater, the amount was
Q6267kg {in 409 drums).

b) The amount of ADU declared was 220 kg. However, the araount welghed waos
347 kQ.
c) The amount of UO, declared was 2050 kg. All containers were emptied and
the following material found:
U0, :- 2020 kg
Mixed uranium oxides :- 200 kg
Uod - 58 kg
d) Two drums containing 88 kg of UQ, in sample botties were presented fo the

third team but not included in any decloration.

Figure ll shows schematically the flow of materiol into and out of Al Jasira. It compares
tha Iraql decloration of material produced at Al Jesira with results obtained by
welghing the material.

it was impossible 10 verify the moterial (16.73 tonnes of uranium) confainad In the
uranium waste tank but, on the basis of the value given by the Iraql aLthorities, It was
estimated that 105.735 tonnes of uranium were produced - not the declored amount
of 104.65 tonnes.

The explanation given by the iroqi quthorities is that they overestimaled the amount
of uronium waste. In order fo clority the situation, they have proposed emplying ihe
uranium woste tonk and corrying out an accurote measurement of the uronium
quantiiias.

One drum coniaining 53 kg of scrop presentad 1o the third team was not included in
any de~oration. A wriften explanation about the origin of this materiol has been
requested.

These verificctions - summarized in Table 2 of the report - complete the octivities
required in order 1o verify he maoterial brought 1o Locotion C. However. the resulls of
gdestructive analysis, careful evaiuation of all the dota obtained during the ditferent
Inspections ond ihe discreponcies described above may call for some additional
verification activities.

All-the malerial ot Location C hos been left under seal.- Figures #-and 1V show the
anrangement of the nucleor material at Location C (Buildings 1 ond 2).
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FIGURE Il
Fiow Material in and out of AL JESIRA

SOM UGy $ON B DU SNOTD WA DI 84 10 IR0 N WY «

ZONWMN1E

g YN &
TG LIV O 2O 08 1 L 0850

-—

Ung) O 90N 98 NN LTS

-

UONADSP DR S W PSS SEOAS 62 ennyma Bupewes
S} Y 08 10 UDERILIOUOS SIIUSES US DARS &35 SMAND LON ME

tﬂ!aulﬁxxunno

N\

y

L N77)
&1 o 3 ") Gpwng)
UISeQ UOGURI MR

L2 )

\\

,gl.i 0010

SOTN W NN L Y00
og.i L 1]

ONW NI
WNWANLZEN

§ ORI STV

enfeA paJepsg
YON e NN1S9'P0L

WIVD T¥

Buybiam Aq payiiap

—

YN
ST B SO NI DN 'S

-

LT O NI

-

YOn®emIste |

rl‘ll.l.ﬁs
g pwat 1 Saonn)
| ragepen e
W

JwEean |
FOPPGRRCW |

an@A peARsq
PON &2 ANISOVOL

o w

N
A




ooch
e

Y

AN DOOR
* w0

R not

Yillaws ’ Yalléw dake

: Y:&:’,'.'."" B Portugal .
Orum| B - 100 Binok Drums

11 ADU

4 ADU Serup

2002

14308
SAAZR

Weale

/—*\ *
SIDE
DOOR

\

Truck

® The UFG Ie in the ‘White Drum Contalning Mixed U Oalden under 2ual

2 uojp201 jo § Bu)pling

I 33n90d

8t abeg
Ysyrbug
€8zezss



§/23283
English
Page 39

FIGURE IV

Bullding 2 of Location C

faae




§s23283
English
Page 40

il Isot tQr

There are 445 radiolsotopic sources stored at this location. As least nine of them are
neutron sources and seven tritium sources.

During the eighth inspection, all sources were sealed, but detailed identificotion of
tham was left for a future inspection, when saomples from the tritium sources should be
taken. The lraqi countarpart has been asked to provide additional information about
the acquisition and utilization of the tritium sources.

tion ilding 4

he Iraqi authorifies declared that this building had been used for storing natural
uranium and had been emptied after the bombing of Al Tuwaitha. Soll samples and
smears ware faken.

verificat fvities gt the IRT-5000 reqct

Verification of the nuclear moterial and beryllium blocks present of the IRT-5000
reactor was completed during the eighth Inspeaction. There weare 13 fuel elements in
the spent fuel pond; they had previously been inaccessible for NDA verification.
During this inspection. they were item-counted and four of them were randomiy
selected and measured by non-destructive assaytechniques. The 47 beryliium blocks
present of the reoctor were Clso verified.

All the iradioted fuel and the beryllium blocks present of Location B were verified by
seal chacking.
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tvitl he N ) ildin PALT Jhi

Al remaining plutonium, U233 (63 mq) and Np?¥ (<0.2 g) was removed and sent {o
{SAL) the |AEA's Safeguards Analytical Laboratory. Nine seals were replaced.

Armour-piercing urqnlym penetrator programme

The Iraqi authorities have declared that 3.5 kg. of uranium metal had been used in
producing ten bullets for an armour-piercing projeciile programme being conducted
ot Hafteen. They presented three bullets and stated that three had been used for
testing.
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