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Iraq’s Chemical Warfare Program

By God, spare us your evil. Pick up your goods and leave. We do
not need an atomic bomb. We have the dual chemical. Let them
take note of this. We have the dual chemical. It exists in Iraq.’
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! Saddam speaking about the Israeli, US, and UK intellipence services and Iraq's development
of binary CW munitions in a speech on 2 April 1990. (Foreign Broadcast Information Service
021329 April 1990}
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Key Findings

Saddam never abandoned his intentions to resume a CW ¢ffort when sanctions were lifted and conditions
were fudged favorable:

* Saddam and many Iragis regarded CW as a proven weapon against an enemy’s superior numerical strength, a
weapon that had saved the nation at least once already—during the Iran-Irag war—and contributed to deter-
ring the Coalition in 1991 from advancing 10 Baghdad.

While a small number of old, abandoned chemical munitions have been discovered, ISG judpes that Irag
unilaterally destrayed its undeclared chemicel weapons stockpile in 1991 There are no credible indications
that Baghdad resumed production of chemical munitions thereafier, a policy ISG attributes to Baghdad's desire
1o see sanctions lifted, or rendered ineffectual, of its fear of force against it should WMD be discovered.

* The scale of the Iragi conventional munitions stockpile, among other factors, preciuded an examination of
the entire stockpile; however, ISG inspected sites judged most likely associated with possible storage or
deployment of chemical weapons,

fraq’s CW program was crippled by the Gulf war and the legitimate chemical industry, which suffered nnder
sanctions, anly began to recover in the mid-1990s. Subseguent changes in the management of key military
and civilien erganizations, followed by an influx of funding and resources, provided Irag with the ability to
reinvigorate ity industrial base,

* Poor policics and managemen in the early 19905 left the Military Industrial Commission (MIC) financially
unsound and in a state of almost complete disarray.

* Saddam implemented a number of changes to the Regime’s organizational and programmatic structures after
the deparmure of Husayn Kamil.

* Irag’s acceptance of the Oil-for-Food (OFF) program was the foundation of Iraq's economic recovery and
sparked a flow of illicitly diverted funds that could be applied 1o projects for Iraq's chemical industry.

The way Iraq organized its chemical industry after the mid-1990s allowed it to conserve the knowledge-base
needed to restart @ CW program, conduct a modest amount of dual-use research, and partially recover from
the decline of its production capability caused by the effects of the Guif war and UN-sponsored destruction
and sanciions. Irag implemented a rigorous and formalized system af nationwide research and production
of chemicals, but ISG will not be able to resolve whether Irag intended the system to underpin any CW-
related efforis.

* The Regime employed a cadre of trained and experienced researchers, production managers, and weaponiza-
tion experts from the former CW program.

* Iraq began implementing a range of indigenous chemical production projects in 1995 and 1996, Many of
these projects, while not weapons-related, were designed to improve Iraq’s infrastructure, which would have
enhanced Iraq's ability to produce CW agents if the scaled-up production processes were implemented.

* Iraq had an effective system for the procurement of items that Iraq was not allowed to acquire due 1o sanc-
tons, [5G found no evidence that this system was used 1o acquire precursor chemicals in bulk: however
documents indicate that dual-use laboratory equipment and chemicals were acquired through this system.
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Irag constructed @ number of new plants starting in the mid-1990s that enkanced its chemical infra-
structure, although its overall industry had not fully recovered from the effects of sanctions, and hod not
regained pre-1991 techmical sophistication or production capabilities prior (o Operation Tragi Freedom
{CHF).

+ ISG did not discover chemical process or production units configured to produce key precursors or CW
agents. However, site visits and debriefs revealed that Iraq maintained its ability for reconfiguring and
‘making-do’ with available equipment as substitutes for sanctioned items,

* [5G judges, hased on available chemicals, infrastructure, and scientist debriefings, that Irag at OIF probably
had a capability o produce large quantities of sulfur mustard within three to six months.

» A former nerve agent expent indicared thar Irag retained the capability to produce nerve agent in significant
quantities within two years, given the import of required phosphorous precursors. However, we have no
eredible indications that Iraq acquired or amempted to acquire large quantities of these chemicals through its
existing procurement networks for sanctioned items.

In addition 1o new investment in its industry, Irag was able to monitor the location and use of all existing dual-
use process equipment. This provided Iraq the ability to rapidly reallocate key equipment for proscribed activi-
fies, if required by the Regime,

« {ne effect of UN monitoring was to implement a national level control system for imporant dual-use pro-
cess plants,

Trag's historical ability ie implement simpie solntions fo weaponization challenges allowed Irag to refain the

capabilily to weaponize CW ageni when the need arose, Because of the risk of discavery and consequences

Jor ending UN sanctions, frag would have significantly jeopardized its chances of having sanctions lifted or

no longer enforced if the UN or foreign entity had discovered that Irag had undertaken any weaponization

qefvilies.

» 1SG has uncovered hardware at o few military depots, which suggests that Iraq may have pridotvped expen-
mental CW rounds. The available evidence is insufficient to determine the nature of the effort or the tme-
frame of activities.

* Irag could indigenously produce o range of conventional munitions, throughout the 19905, many of which
had previously been adapted for fillimg with OW agent. However, ISG has found ambigeous evidence of
WEAPONiZation activities.

Saddam's Leadership Defense Plan conristed of a tactical doctrine taught to all Iragi affeers and included
the concept of a “red-lne™ or last Hne of defense. However, [5G has no information that the plan ever
included a trigger for CW use.

+ Despite reported high-level discussions about the use of chemical weapons in the defense of Irag, informa-
tion acquired afier OIF docs not confirm the inclusion of CW in Irag’s tactical planning for OIF. We believe
these were mostly theoretical discussions and do not imply the existence of undiscovered CW munitions.

Diseussions concerning WMD, particularly leading up to OIF, would have been highly compartmentalized
within the Regime. ISG found mo credible evidence thal any feld elemenis knew about plans for CW use
during Operation Iragi Freedom.




* Uday-—head of the Fedayeen Saddam—attempted 1o obtain chemical weapons for use during OIF, according
to reporting. but 150 found no evidence that Irag ever came into possession of any CW weapons.

ISG uncovered information that the Iragi Tntelligence Service (115) maintained throughout 19971 to 2003
a sef of undeclared covert laboratories to research and test various chemicals and poisons, primarily for
infelligence operations. The network of laborataries could have provided an ideal, compartmented platform
from which to continue CW agent R&D or small-scale production efforts, but we have no indications this was
planned. (See Annex A.)

= I5G has no evidence that [I5 Directorate of Criminology (M16) scientists were producing CW or BW agenis
in these laboratories. However, sources indicate that M16 was planning to produce several CW agents
including sulfur mustard, nitrogen mustard, and Sarin.

* Exploitations of 115 laboratories, safe houses, and disposal sites revealed no evidence of CW-related resenrch
of production, however many of these siles were either sanitized by the Regime or looted prior to OTF. Inter-
views with key IIS officials within and ourside of M16 yielded very little information about the 11" activities
in this ares.

* The existence, function, and purpose of the laboratories were never declared to the UN.

* The S program included the use of human subjects for testing purposes.

ISG investigated a series of key pre-OIF indicators involving the possible movement and storage of chemi-
cal weapons, focusing on 11 major depots assessed fo have possible links to CW, A review of documents,

interviews, available reporting, and site exploiiations revealed alfernate, plausible explanations for activities
aoted prior o (IF which, at the time, were believed to be CW-relaied.

* I5G investigated pre-OIF activities at Musayyib Ammunition Storage Depot—the storage site that was
judged to have the strongest link to CW, An extensive investigation of the facility revealed that there was no
CW activity, unlike previously assessed.
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! l Evolution of the Chemical Regime Strategy and WMD Timeline
Warfare Program
For an gverview of Iragi WMD programs and policy
'—] Over a period of twenty years, beginning with a choices, readers should consult the Regime Sirategy
laboratory operated by the intelligence services, and WMD Timeline chart, enclosed as a separate
Iraq was able to begin and successfully undertake  foldout and in tabular form at the back of Volume 1.
' I an offensive CW program which helped ensure Covering the period fram 1980-2003, the timeline
i the Regime's internal and external security. By shows specific events bearing on the Regime's efforts

1984, Iraq was operating a number of CW agent in the BW, CW, delivery svstems and nuclear realms
' production plants, producing hundreds of tons and their chronological refationship with political

; of a range of weaponized agents annually, for and military developments that had direct bearing on
use against external and internal enemies of the the Regime’s policy choices,
' Regime. The program was supported by a complex

. ' Readers should alxe be aware thar, at the conclusion
wih of internatipnal CUure f, R&ED, weap- :
| onl "" on and indi t:m o e D!ducti P af each volume of text, we have also included foldout

. harts thar relate inflection points—critical
cfforts. Iraq fired or dropped over 100,000 chemi-  ~9Tary CRdrD L . _
: cal nunltinqm against Iranian forces and its own turning poinis in the Regime's WMD policymaking—
Kurdish population during the Iran-I rand ' particular eventelinitiativesidecisions the Regime

: Faok with respect 1o ific WMD programs. Inflec-
ter 1o help put down th *a rebellio Hrect o spec prog,
;-t;z?-q: :;QL PP the Shi'a re o tion painis are marked in the marging of the body of

the text with a gray triangle.
. * Iraq became the first nation to use a nerve agent on
the battlefield when it used Tabun munitions against
Iran in 1984, .
The Early Years, 1960-1980: A Slow Start
= During the Iran-Iraq war, CW use helped the Iragis
furn back Iranian heman-wave attacks when all . )
other metheds failed, buying time for Iraqi forces o The Chemical Corps and Al-Hasan

\ : : Ibn-al-Haytham Research Foundation

. Iraq again wsed CW - 050
E]E]T}-D:lfi?:ﬁ EE:EI:IE]; popular rzml'[ inﬁ?ﬂsl..]mess Iraq’s interest in CW began in the early 19605 and
‘ escalated In respotse to a perceived threat from Tran

and Israel to comprehensive CW research program

H * By 1991, Iraq had amassed a sizable CW arse- _ e e T —

ualy, comprising thousands of short range rockets, by the mid-19705. The Regime initially sent a number @

antillery shells, and bombs, and hundreds of tons of Iraqi officers abroad for training in nuclear, biclog- E

of bulk agent. It also had produced 50 nerve ageni ical and chemical defense. These officers Later formed g

1} warheads for the 650 km-range al Husayn missile. 'E_II.E;I ;ﬁmil::us of the Iragi Chemical Corps, established O
] * Despite the provisions of UN Security Council Res-  + In 1971, a cadre of Chemical Corps officers sought

olution (UNSCR) 687 in April 1991, which called
for [raq to disarm, Iraq initially chose o retain CW
weapons, precursors amd associated equipment,
making false declarations to the UN, Even when
Iraq claimed to have complied with UNSCR 6587
and its successors, Saddam retained components
wital to restarting a CW program.

authorization to synthesize small quantities of CW
agents (rmustard, Tabun, and CS) for familiarizaiion
and the experience, according to [rag's Currently
Accarate Full and Complete Declaration (CAFCDN
submitted to the UN in December 2002, The bagi
General Staff approved the request, and laboratories
were bailt for the Chemical Corps at al-Rashad near
Baghdad.




* By 1974, this indtial effort had failed, and the IS
stepped in and founded the Al Hasan Ibn al-Hai-
them Research Foundation. The IS funded Al
Hasan, whose cover was as part of the Mimistey of
Higher Education and Scientific Research. Irag's
various intellipence services remained imvolved,
directly and indirectly, in CW and related activities

for many years,

+ Al Hasan personnel were drawn from academia and
the Chemical Corps. Al Hasan expanded with the
construction of new laboratories in Baghdad and
the selection of a new production site 60 kilome-
ters northwest of Baghdad, later to be known as Al
Muthanna. Al Hasan"s mission was to research the
synthesis and production of CW agents. It had lim-
ited success producing gram guantities of mustard,
Tabun, CS and organophosphate pesticides like
Malathion and parathion.

Iraq later declared that the work af Al Hasan was
suspended in 1978 and the organization liguidated for
failure to achicve its objectives, as well as for mis-
management and fraud.

* General Amer al-Sa'adi found that Al Hasan had
made insufficient progress toward the goal of
production, Having failed, a Presidential Decree
dizsolved Al Hason,

That same vear, the former besd of the Chemical
Corps, BG MNizar al-Atar, claims he submirted a five-
year plan to the Ministry of Industry and Minerals
for a CW program that included the production of
weapons, and some work continued.,

By the end of 1979, a reorganized Chemical Corps
ured the expanded al-Rashad site fo produce CW
agents, ostensibly for the testing of CW defensive
gear and defection eguipment. The Chemical Corps,
reinforced by many of the former Al Hasan staff, was
also surveying the technical literature for informa-
tion on the production of the nerve agenis, Sarin and
Tubun, research, which lad the sroundwork for their
nerve agent production processes,

Full Capahility, 1981-1991: Ambition

Foundation of the Al Muthanna State
Establishment

Onee committed, Irag spent lorge amounts of money
and resoarces on s CW program (see Figure 1).
The outbreak of war with Iran in 1980 and Iragq’s
failure to attain a speedy victory appear to have been
ihe impetus for the Ministry of Defense’s launch of
its industrial-scale, comprehensive, strategic CW pro-
gram—code-named Research Center 922 or Project
922—on June B, 1981, The objective was to produce
CW agents—mustard, Tabun, Sarin, and VX, chemi-
cal munitions, and white phosphorus (OWF) munitons,
{See Annex B.)

* Project 922 covered research and development for
all aspects of CW, production of CW agents and
precursors, filling of CW munitions, storing of
chemical munitions and agents, and acquiring suf-
ficient technical expertise to construct and maintain
production lines,

# The project also included BW R&D after 1985 and
pesticide R&D from 1984 wo 1987,

Ageni Production Begins and Al Muthanna Siate
Establishment Takes Shape

Project 922 subsumed the Chemical Corps al-Rashad
CW cfforts and their site 80 km northwest of Bagh-
dad. Within months of itz inception, Project 922
began construction at the site on' what was to become
Irag®s main CW production and research center. West
Gierman businesses, using East German designs,
supervised the ereation of what was ar the rime the
world s most modemn and best-planned CW facility
under the oover of pesticide production.

« Construction activity between 1982 and 1983 was
intense, [raq's foreign contractors, inchiding Karl
Kolb with Massar for reinforcement, built five larpe
research laboratories, an administrative building, eight
large underground bunkers for the storage of chemical
munithons, and the first production buildings.
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Irag had acquired sufficient expertise during the
19705, despite fraud and failure by Al Hasan, to begin
agrent production immediately on completion of the
first pilot-scale production line in the early 19805, For
example, 85 tons of mustard agent were produced at
al-Rashad from 1981 to 1982, After Project 922 cume
on line, both facilities produced agent.

e |50 tons of mustand were produced in 1983,
« Aboat &0 tons of Tabun were produced in 1984,
* Pilot-scale production of Sarin began in 1984,

Work at the Project 922 site did not pass unnoticed:

» During the summer of 1985, Iranian F-4 gircraft
aitacked the Samarra’ site;

* This was followed in Cotober 1986 with a SCLILY
attack.

A% a result, Irag moved a significant portion of s
Roland Air Defense System to the Samarra’ ares to

prodect the project.

As production increased, Baghdad recognized that its
dependence on foreign supplicrs for precursors Was i
program weakness and ook immediate steps towards
self-reliance for precursor production, Trag made
plans to build thres precursor production plants, stari-
ing in 19835, ncar the town of Fallujah, 50 kilometers
west of Baghdad.

* Trag began constructing Fallujah T, 10 and TIT
between 1986 and 19388 to produce précursors,

The decision to construct the precursor production
Mants wag the beginning of a significant commif-

mignl of resources to a long-term CW progran. In

1987, Husayn Kamil, assisted by Amer al-54" adi, cre-

abed the MIC and renamed the CW complex the
Al Muthanna Siate Estaishment (MEE),

MSE Redefines “Dual-Uze”

The term “dugl-nuse™ vefers to resources that have
both WMD and legitimate civilian or covwventional
military applications. MSE parsyed legitimne indus-
trial projects in addition to CW agent production,
prarticularly afver the end of the Tran-Irag war Pes-
ticide amd pharmacentical research took place ar Al
Muthanna alongside CW developmens, often invalving

the sante people,

* The German firm Karl Kollr described the prodiec-
tion plants it bieilt as “general multi-purpose pilor
planis,” providing Trag with plausible dewiabiliry
regarding the plants and distancing Karl Kolb from
being implicated in contributing ro WMD programs.

Pesticide research and development was a sec-
andary responsibility for MEE, Post- 1988, MSE
snsnccessfully arrempred to purchase a pesticide
production plant from o number af leading compa-
nies warldwide, in order to expand its baockground
knowledge in organophosphorous prodiiciion,

Retwaen FRF and TO0D IJ'J!F‘E-EIS' which ime frag
interrupted CW production because there was e
longer an immediate need for agent, the MSE CW
infrastracture prodisced civilian goods, including
shampoas, disinfectants, and simple pesticides,

Early Weaponization: Simple Solutions

Against the background of the Iran-Irag war and the
pressure o halt the Iranians, Al Muthanna took every
available shortcut in developing chemical weapons.
To avoid the delays of developing indigenous delivery
syatems, Irag purchased conventional bombs from
Spamn that easily could be modified for CW fill. Later,
using reverse-gngineening, Al Muthanna built the
infrastructure oy manufacture its own Weapons.

« According to Irag"s declaration io the UM in 1996,
from 1981 to 1964 Irag purchased 40,000 artillery
shells, and 7,500 bomb casings from variops coun-
tries that were to be modified for delivery of CW.
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* [raq also declared that by 1989, it had manuofac-
wred 10,000 CW bomb casings and 18,500 rocket
warheads, all reverse enginesred from imporied
munitions.

CW—A Permanent and Pivotal Strategic Weapon
The work wnderway at Al Muthanna Stare Enter-
prise by the late 19805 was an Indication Saddam
intended frag's CW effort to be a significant, large-
scale program. From its inception, MSE's Research
and Development (E&D) Directorate investigated

a broad assortment of agents, Tragi CW scientists
understood that they would gain the preatest battle-
field impact by developing a range of CW agents with
different characteristics for different situations.

* M5E’s R&D Drirectorite had individual depan-
ments dedicated to the development of mustard
agents, nerve agenis, and psychomimetic com-
poands according 1o Ireq's declaration to the TTN
in 1996. Reporting from various sources indicates
Iraq investigated more than 40 potential CW com-
pounds.

Saddam believed Tragi WMD capabilities had played
& cantral role in the winning of the Iran-frag war
and were vital to Irag's national securly sirategy.

* Iraq became the first nation to use nerve agent on
the battlefield when it used Tabun against Iran in
1954, By the end of the fran-lrag war, Irag had
ased over JO8,000 chemical munitions against
Tranign human wave attacks and its own Kurdish

popnlation.

= By 1991, Iraq had amassed a sizeable CW arsenal
and hundreds of tons of bulk agent. Irag had also
produced nerve agent warkeads for the 650 km
al-Husayn misside,

Reflecting those perceptions, and in a bid fo create
a rirategic deterrent, MSE turned immediately after
the Iran-Irag war to a strategy for maintaining un
offensive CW capability in peacetime. With the end
of the war in August 1988, MSE stopped CW agent
production, and focused on production of market-
able products while continuing research to improve
production iechniques, agent purity, and shelf life,
although it restarted production in 199,

* Al Muthanna's CW nerve agents conlained impuri-
tics that affected agemt stability and thus limited
the shelf life of stored filled munitions and bulk
agent. This had not mattered during the Iran-Irag
War, when Iraq was using agent as fast as it could
prodduce it, but given Irag’s intent o use chemical
WCAPONS as a sirategic deterrent, some stockpiling
wiis essential.

A speech by Saddam on 2 April 1990 publicly identi-

fied Irag’s CW research and production efforts in
anticipation of the mext war. Saddam claimed Irag
had a binary agent capability, an assertion that caughi
MSE scientists off guard, according to Iragi declara-
tion eorroborated by documents the UM discovered at
Al Muthanna.

* In less than a month after Saddam’s speech, Trag
restarted its CW produection lines, tested CW
warheads for al Husayn missiles, and reverse-engi-
neered special parachute-retarded bombs, [Accond-
ing to the FFCD, Iraq did not import any aerial
bombs in 1990.]

Al Muthanna filled the al-Husayn warheads and
aerial bombs with a binary nerve agent component,
These weapons were accompanied by Jerry cans con-
taining the second component, a chemical that, when
mixed with the weapons” contents, produced nerve
apent. This was the mix-before-flight Tragi *binary®
system, Iraq deployed 1,000 binary bombs and 50
H.E{[;I:I:S-&}'n warheads—binary and unitary-—by Aongust
L4,

* In the subsequent first Gulf war, it is assessed that
Saddam believed that the deployment of CW, and
the delegated authority to use them, contributed (o
the US not driving on to Baghdad.

The Decling, 1991- 1994

Destroying Iraqi Weapons

Dwring the Gulf war in early 1991, Coalition Forces
destroyed or extensively damaged most of Irag's

CW infrastructure, including many of the agent and
precursor production facilites at Al Muthanna. Then,
in April 1991, the UN adopted Security Council
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Examples of Known Iragl Use of CW

The war with Iran ended In Auguest 1588 By this ime, saven LN speciafist missions had documented repeaated
uze of chamicals in the war. According bo Irag, # consumed almost 19,500 chemical bombs, over 54,000 chamical
artillery shells and 27,000 short-range chemical rockets batween 1983 and 1988, Irag declared it Consumed about
1,800 fong of musiard gas, 140 tons of Taben, and ower 800 1ons of Sarin, Almost two-thirds of the CW weaponsa
wiade used In the tast 18 months of the war. Examples of W use by lradg:

Use in Iran-iraq wear, 15983-1588

+ Augirst 1983 Half Umran Mustard , fewer than 100 lrmnfan®urdish casueltiea

+  Qetober-November 1883 Fanfwin Mustard, 3,000 Iranian'Eurdesh caspalies

+ February-March 1984 Majnoon lsland  Mustard, 2,600 Iranian casualties

+ March 1984 ai-Basrah Tabun, 50-100 Iranian casualties

+« March 1985 Hawizal Marsh Bustard & Tabun, 3,000 lranian casualties

+ Fabruary 7988 al-Faw Mustard & Tabun, 8,000 to 10,000 Iranian casualiesa

+ Docombor 1986 Um ar-Rasas Mustard, 1.0005 [ranian casualles

+ April 1987 al-Basrah Mustard & Tabun. 5,000 Iranian casualties

v October 18T SumarMehran Mustard & nerve agent, 3,000 iranlan casuslibes

« March 1958 Helabjah& Kurdish area  Mustard & nerve agent, 1.000s Kurdishflranian ¢casuallies
«  April 1988 al-Faw Mustard & nerve agent, 1,000s ranian casuallies

« May 1888 Fish Lake Mustard & nerve agent, 1005 or 1,000% dranian casualiles
+ June 1588 Majnoon lslands Mustard & nerve agent, 100s or 1,0008 Iranian casualies
« July 1988 South-ceniral border Mustard & nerve agent, 1008 or 1,000s Iranian cagualiies

Usea in Southern lrag against the Popular Uprising, 1991
+ March 1997, an-Najal - Karbala area Merve agent & €5, Shi'a casualtias not kndadm.

These are selacted uses only. Mumensaes other smaller scale OW allacks daseumed,

10




Resolution 687, which established a ceasefire in the
Gulf war, Irag was required 1o verifiably disarm as a
prerequisite to lifting of the oil embargo imposad by
UNSCR 660 of August 1990,

Irag initially chose not to fully declare its CW
weapons and infrastructure, a decision usually
attributed to Husayn Kamil and implemented by
senior personnel incloding his senior deputy, Amer
al-Sa"adi,

* Anticipating that inspections would be an ineffec-
tive and shori-lived inconvenience, Iragi leaders
decided in early April F99] to hide significant com-
ponents of the CW program, inchuding weapons,
precursors, and equipment.

* Following a particularly invasive IAEA inspection
in Jate-June 1921, Saddarn ordered Dr. Mahnod
Foraj Bilal, former deputy of the CW propram, to
destroy all hidden CW and BW materials, accord-
ing Lo an interview with Bilal afier OIF,

* Available evidence indicates Irag destroyed its
kedden CW weapons and precursors, but key docu-
mentation and dual-use equipment were retained
and were later discovered by inspectors.

Faor the nexi five years, Iraq maintained the hidden
items useful for a CW pregram restart but did not
renew ity major CW efforts out of fear the UN
sanctions would not be removed. UN sanctions
severely limited Irag's financial resources. Raw
muaterials, precursors, equipment, and expertise
became increavingly scarce. The crippling of Irag’s
CW infrastructure by the war, and the subsequent
destruction and UN monitoring of much of the
remaining materials and equipment limited Irag's
ability to rebuild or restart @ CW program.

* The effects of sanctions reverberated thronghout
the scientific community and affected all aspects of
industry within Irag. Many scientists were under-
emploved or hed access o neither research and
production materials nor professional development.

11

In August 1995, shortly afier Traq revealed its pro-
duction of bulk BW agent, Saddam’s son-in-law and
head of Irag's WMD programs, Husayr Kamil, fled
fhe country. Saddam made a decision at that time to
declare vimually all hidden information and material
they felt was significant on Iraq’s programs, uming
aver WMD documentation, including 12 trunks of
CW documents.

* The documentation tumed over by Trag, alkepedly
hidden by Husayn Kamil, Included resalts of Iragi
research material up to 1988 that indicated more
extensive research on VX than previously admitted.

* The documents also included papers related 1o
new agent research, mix-in-flight binary munitions
development, and previously undisclosed involve-
ment of other organizations in CW research.

ISG believes that none of these events weakened
Soddam’s resolve to possess a robust CW capability.
Boaghdad belleved ifs need for chemical weapotis was
Justified, baxed on its fear of hostilities with Iran and
Israel. The Regime, we judge, was also mofivated by
an unstated desire (o elevafe s statny among Arab
nations. IS0 believes that Seddam deferred but did
nof abandon kis CW ambitions.

» Saddam implied, according to the former Presi-
dential Secretary, that Irag wonld resume WMD
programs after sanctions in arder to restore the
“strategic balance" within the region and, particu-
Larly, apainst Israel

» Saddam was fascinated by science and by the pos-
sibilities it offered for enhancing his military power
hase. He felt that possessing the technological
capability to develop WMD conferred the intrinsic
right on the country to do so, according 1o a former
senior Iragi official.,

* In the 1990s, the Regime actively sought to achigve
scientific excellence in Iraq through a series of
administrative measures, but vears of isolation from
the imernational academic community and & lack
of successful domestic research left Iraq's scientific
infrastructure in decay.




» According to an Iragi academic scientist, Saddam
issued an edict in 1993-199%4 that all Irsqi universi-
ties address problems encountered in the military
and industrial sectors, This marked a depariure
from past practice where the government denied
such wark to universities,

+ Following this order, Iragqi research universitics
were required to become self-funding. MIC projects
geeounted for much of the research funding during
this time, according to a leading university scientist.

+ Saddam encouraged open forums for competition
among scientists through comminees and other
programs, and he personally awarded top scientists
for exceptional work in technical fields, Saddam
became personally involved in the direction of
some of these proprams, but many lacked unified
planning or direction for research, and few were
successful, according to Saadi,

Following Husayn Kamil's defection, Saddam took
steps to betier manage Iragl indusiry, and with the
creation of the Tragi Industrial Committee (IIC)

in September 1995, the stage was sei for a renewal
af Irag’s chemical industry, The [IC coordinated a
range of projects aimed a1 developing an indigenous
chemical production capability for strategically
important chemicals that were difficult to impon
under UN sanctions, according to reporting. (See
Annex. C.)

Recovery and Transition, 1996-2003

Trag’s CW program was crippled by the Gulf war
and the legitimate chemicol industry, which suffered
nnder sanctions, amd orly began o recover in the
mid-T 9%, Subseguent changes in the management
af key military and civilian organizations, followed
by an influx of funding and resources, provided Irag
with the ability fo reinvigorate ity industrial base.
Irag’s acceptance of the UN OFF program in 1996
was the foundation of Irag’s economic recovery and

sparked a fow of Hlclily diverted funds.

Trog's chemical indusiry surged in the late 19905,
when more finarcial resources became available
to the Regime. Although Irag still lagged behind

its pre=Cinlf war capabilities, it was able to divert a
portion of its revenue to purchase pew plants and
renovale exisiing ones bo remew ifs basic ohenmical
fndusiry.

» Trag was successful in procuring, constructing, and
commissioning a complete state-of-the-art chemi-
cal facility for ammoniom perchlorate through the
Indian company NEC, Ammonigm perchlorate 15 a
key chemical for missile propellants.

* Traq began refurbishing, and in some cases expand-
ing, existing chemical facilities with foreign assis-
tance. For example, the Al Tarig complex renovated
its chlorine and phenol lines and restared them in
March 2000, according (o reporting.

Berween 1996 and 2003, the [IC coordinated large
and important projects for the indigenous production
of chemicals,

« A written order from Saddam established the
Marional Project for Pharmaceuticals and Pesticides
(NPPP). NFPP focused on the symthesis of drugs
and pesticides, for which Iraq in the past relied
heavily on forelgn suppliers.

# The [IC examined over 1,000 chemicals for initial
R&D o determine the feasibility of scaled-up
production. [SG notes that two chemicals on this
list were compounds that are consistent with an
experimental VX pathway.

+ The process for vetting the 1,000 chemicals for
economic feasibility and large-scale produoction
was intensive and formalized. The IIC leadership
bailt in several layers of review, research, and
Justification before compounds were selected for
scale-up, raising further suspicion about the three
compoands, particularly dicyclocarbodiimide
(IM'C}—a dehydrating agent that can be used as a
VX stabilizer
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Dr. Ia"far Dhia Ja'far, and IIC member, could not
recall which projects were accepted for scale-up bai
he knew that some compounds were dual-use and
declarable to the UN, and that the National hMoni-
toring Directorate (NMD) did not declare all of the
chemicals,




Reports of an unexplained discovery of VX traces
on missile warhead fragments in April 1997 led to
Surther tension between UNSCOM and Irag. The
uneasy relationship excaloted with the discovery of
the “Air Force Document’ (see RST chapter) in July
1998, which indicated farther Iragl deception and
obfuscation over its CW disclosures. Irag's anger
about these two major issues was o confributing
Jactor i Seddam's decisions fo suspend cooperation
with UNSCOM and IAEA.

» The lack of inspectors allowed further dual-use
infrastraciure to be developed. The lack of effec-
tive moniloring emboldened Saddam and iz illici
procurement activitles,

Concurrently, Irag continned fo upgrade is indig-
eRobs manfacluring capability, pursuing glass-
lining technology and manufacturing s own
muliipurpose conlrollers.

* Reporting indicates that research being conducted
by State Establishment for Heavy Engineering
Equipment (SEHEE)}—Iraq's primary fabrica-
tion plant—beginning in 1999 was peared towards
developing a process for plass klining steel reac-
tars, making them corrosion resistant. SEHEE was
focused on making cheaper, longer-lasting vessels,
and reducing reliance on stainless sieel,

¢ Documents recovered by 150G indicate that two
teams, including one from the Al Majid Company
had developed multipurpose controllers for typical
chemical production by Janoary 2003,

As the chemical industry began to recover, former
CW scientists remained employed, primanly of

Al Tarig Company (see Annex F), on a range of
issues af interest fo the UN and which Irag claimed
were pari of ifs industrial chemical or defensive
NBC interests. We have not been able 1o confirm that
any of these effors were connected to chemical agent

production capability.

* Scicntists from the former CW program formulated
agent simulants such as concentrated Malathion,
a pesticide, and locally manufactured a copy of a
sysiem to disperse the simulant n 20001 and 20032,
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There is an extensive, yel fragmentary and circum-
stantial body of evidence suggesting that Saddam
pursued a strategy to maintain o capability to reiurn
to WM D produoction after sanctions were lifred by
preserving assels and expertise. In addition to pre-
served capability, we have clear evidence of his intent
to resume WMD production as soon as sanctions
were lifted. All sources suggest that Saddam enconr-
aged compartmentalization and would have discussed
something as sensitive as WMD with as few people as
possible,

* Howaysh claimed that in 1999 Saddam asked how
long it would take to build a production line for CW
agents, Howaysh tasked four officials to mvesti-
gate, and they responded that experts could readily
prepare a production line for mustard within six
months, VX and Sarin production were more com-
plicuted and would take longer. Huwaysh relayed
this answer to Saddam, who never requested
follow-up information. An Iraqi CW expert sepa-
rately estimated Iraq would require only a few days
to start prosducing mustard—if it were prepared to
sacrifice the production equipment.

Miscalculation, 2002-2003

As the reality of the UN's impending return sank in,
Irag rapidly initiated sieps to prepare for inspectors.
Commitiees and groups were formed to ensure sites
and key sclentists were ready to recelve the inspec-
Lars.

« As had often occurred in the past, individual sci-
entists, heads of departments and security officials
examined their plans of work for items or docu-
ments that would be subject to inspections. In every
relevant location in Irag, 1o some extent, normal
work was disrupted in the effort to ensure Irag was
nof suspected of underaking proscribed activities,

* Accornding 1o a senior chemnist ar the MIC, Huwaysh
in October 2002, issued an order—the same order
isseed several times in the past—which held
scientists personally responsible for any materials,
equipment, or other prohibited items found by the
LN.
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+ Yice President Taha Ramadan chaired a meeting of
owver 400 scigntists before the inspectors returned,
threatening scientists with dire consequences if the
inspectors found anything that interfered with lrag’s
progress towards the lifting of sanctions.

* When inspections resumed, foreign experts were
hidden from the inspection teams.

In the final days of ks Reglme, Saddam confin-
wed to pursue efforts io enhance Irag's industrial
base, with plans underway for the construction of a
multipurpose chemical plant, and nine oil refineries
in Sourkern and Northern Trag. The plans for this
chemical plant were the result of vears of the [IC’s
efforts to coordinale research info the indigenous
production of chemicals.

= The Ministry of Industry and Minerals (MIM)
owned a plot of land west of Baghdad that it set
aside for construction of this multipurpose pro-
doction facility, which was designed to produce
a year's supply of 100 chemicals using only 10
independent piloi-scale production lines, (For more
information, see Irsg's Infrastructure; Production
Capabhility).

» Construction was scheduled to begin in March
2003, but was halted just prior to OIF. The plant
would have provided Irag with an indigenous multi-
purpose production facility capable of producing
large quantities of chemicals, in a relatively short
TImeg.

Command and Control

Preamble: Muddling Through After the Gulf War

I5G believes that two af Saddam’s primary goals
gfter the war were to récover economically from war
damage and to retain Irag's capability fo reconsti-
tute its WMD program gfter sanctions were ljfted or
Pecame ineffectnal, inspections were removed, and
the threat of force abated, During the Gulf war in
carly 1991, Coalition Forces destroyed or extensively
damaged most of Irag"s OW infrastructure, inclueding
the agent and precursor production facilities at

Al Muthanna, Given the [ragi governments pos-
session of CW data and production experience, the
presecvation of intellectual capiral would be key 1o the
eventual restoration of & post-sanctions CW program,
and the Repgime took explicit steps to ensure the pres-
ervation of its body of CW scientists,

* Many former employees of Al Muthanna were
deployed o Al Tariq and worked there until OIFE

* In some cases, CW experis were diverted to com-
panies within the IIC or the MIM, according to
interviews with multiple sources after OIF. Others
were assigned o be instructors at chemical schools
for defensrve NBC work,

Of the approximately 200 former CW scienfisis—
abouf #0 of whom are considered key CW experis
Jrom the Al Muthanna years—IS5(i attempted to
contact close to 150 to determine their activities
since 1991 and any efforts by the Regime to utilize
their skills for CWerelated efforts. 150G was able to
identify initial location information for approximately
130 individuals, many of whom were not able to
contacted.

+ Based on locations, employment, and availability,
I5(5 experts were able to speak to nearly 30 former
key=-CW scientists, none of whom claimed to have
been involved in CW-related activities after 1991 or
o know anmy individuals suspected of involvement
in such work,
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+ With the exception of one instance, when former
WX expert Imad Husayn Al-Ani was apporached
by “Uday's officer in 2003 with a request to make
chemical agent, no other scientists claimed they
had been contacted by Regime officials requesting
assistance in CW work,

Iraq Could Maintain CW Competence
With Relative Ease

The issue of retaining scientists in Iraq was a Regime
policy. However, given the command economy in
Irar), which offered limited possibilities for work st
private chemical companies, it is not surprising thar
most key personne] from the former CW program
remained employed in the government chemical
sectof. Former CW scientists became heavily imvolved
in rebuilding Iraq's industrial infrastructure, and some
experts were directed to work projects within various
military organizations.

* Saddam instructed Directors CGeneral of Iragi
companies amd other state entities to prevent key
scientists from the pre-1991 WMD program from
leaving the country, according to Dr. Ja"far Dhia
Ja"far.

Iragi scientists and engineers could maintain a
minimal CW production proficiency without enpag-
ing in CW-related R&D and production becanuse
they were already experienced in key CW agent pro-
duction processes. Largely based on date available

in previously published technical literature, Iraq had
sufficiently developed processes to produce nerve,
blister, and psychological agents.

+ For instance, Iragi research on VWX started in 1985
with a literature survey on the preparation and
production methods of ¥VX. Based on their literature
review), the best and easiest method was chosen for
the preparation of VX agent, according to Irag's
CW Full, Final, and Complete Disclosure (FFCDY)
to the UN,

* Iraq’s CW agemt purity, formulation, and production
stundards in the 19805 program—althoegh inferior
o Weesiern standards with the exception of ita high-
grade mustard—were "good enough’ o produce
harmful agent proven successful during previous use.

ISG Strategy To Evaluate Whether Irag's Chemical
Industry Infrastruciure Was CW-Ready

I8G's strawegy for assessing the capabilities of Irag's
chemtical infrastructure to support g CW program was
based on a systemaric evaluation of four components
HECEELary 1o mainfain such @ program. raw mate-
rial, equipement, experiise and Regime intent. During
its imestipations, 180 seized documents, conducted
several site visits and interviewed high-ranking teck-
nocrats, former CW scientists, and prominent fragi
acadenics to determine the extent, breadsh, and coor-
dination of Regime directed dual-use infrastructure
development and chemical research and production.

« To determine the availabifity of expertise required
ter contribuite o a large-seale CW gfforr, ISG
explaited sites, interviewed former CW scientisis
and analyred documents on government-sponsored
research,

» I5G searched for chemistry technology necessary
Jor production of key CW precursers, such as pro-
cesses imvalving phosphorons and chilorine.

v 3G weed various historical intelligence report-
ing, open-gource materials, and inferviews with
fragi scientisis, and site visits to investigate frag's
chemical laboratories and indusiries, and informa-
tion abowr frags CW agent production experts from
1997 ro OFF,

» Chemical plants shar used or produced phospharus
cOmpounRds were @ priorily because frag's ability o
guickly recover a nerve agent produciion capability
was deperdent on ity access o phosphorus-based
compotnds.

Chverall, ISG7's efforts to uncover information on CW-
germane research, development and infrastruchure
were complicated by urcoaperalive detainees, threais
o somte sources and extensive looting and burring of
aocuments and facifities.
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Tnadequacies in Trag's pre-1991 CW propram were
probably caused by limited equipment and inferior
precursor chemicals. Irag could procure ihe male-
rials fo address theve problems if sanctions were
Hifted, intrusive inspections removed, and threat of
force abated.

* In the case of VX, which Irag claimed it abandoned
because of lack of suecess an large-scale production
according to Irag's FCCD, the scientists eventu-
ally became well aware of the factors resuliing in
unstable, poor quality (low purity) VXK. {see discus-
sian on VX in production section).

* These factors included low purity and instability of
Precursoes, reaction femperature control, inadequate
vacuum systems, and inadequate size of separation
vessels,

Infrastructure—Research and
Development

Eeflecting the importance the Regime attached

to industrial and scientific progress and aiming to
recever from the war with Iran, Baghdad undertook in
the mid 19905 a centralized, national effort to coor-
dinate Iragi industrial activitics. By the late 19905,
foeled by resources available through the Oil-for-
Food program, that effort underlay a specific initiative
aimed at boosting the capabilities of Iragi pesticide
and pharmaceutical industries, including the capabil-
iry to manufacture dual-use chemicals. Although I5G
found no direct evidence linking dual-use chemi-

cal production i an active or laent CW program,
research and development on types of specific chemi-
cals linked 1o Iraq's CW program raises Concems
about the legitimacy of Irag's chemical plans.

Prior to 1991, Ireq's national research and develop-
ment (R& D) capabiliny was limited in scope, and
effons were largely concentrated in state establish-
menis such as the Al Muthanna State Establishment
(MSE) and at the university level.

# Iraq's indusirial sector had limited capabilities for
research, primarily because it had typically pur-
chased turnkey facilities for indusirial production
from abroad.

After the Gulf war, Trag's ability o conduct R&D
stagnated, and the majority of MSE scientists were
deployed 1o operate factories or manage critical infra-
structure problems caused by the war. The universitics
had no formal national B&D role and continued to
operaie their departments in a self-directed, isolated
siyle.

+ The effects of sanctions and the prevaibing interns-
rional simation devastated the research community,
preventing the intellectual capital of Irag from
participaring in normal academic interaction.

In the 1994 fimeframe, Saddam isseed an edict that
all Iraqi universities address problems experienced
in the military and industrial sectors, according to
an Iraqi academic scientist, Prior 1o this, aniversities
were not obligated to conduct applied research for
either sector.
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In subsequent years, and in part riggered by the surge
of state funding from the OFF program, Irag was able
to begin implementing Saddam’s edict and wiilizing
the intelbectual capital of Irsg to help solve some of
the shortages which had plagued Iraq’s industrial and
military sectors.

= An uptum in the economy after vears of sanctions
allowed Iraq to reevaluate its research efforts and
initiate a series of projects (o enhance its industrial
base,

Creation of the Iraqi Industrial Committee

Saddam ordered the creation of the Iragi Indus-
trial Committee (IIC) in September 1995 1o
coordinate fragl indusirial activities after Husayn
Kamil fled the couniry according to documenis.
After the defection, Saddam assumed the robe of
Prime Minister as well as presadent of Irag, and
began attending the weekly ministers meetings. He
ordered the establishment of the IIC and a simi-

lar Economic Committee o prevent the weekly
meetings from becoming too detailed, according o
interviews with Huwasyh.

* The RCC issued a decree formally setting up the
Industrial Committee and charged it to deal with all
scientifie, technical, vnd industrial matters affect-
ing the entire Iraqi industnial sector, sccording to
interviews with Huwaysh and Ja'far.

= Ja'far indicated that the IIC commissioned & pro-
gram aimed at developing an indigenous production
capability for strategically important chemicals for
domestic consumption that were difficalt o impon
under UN sanctions

The HIC's membership included the heads of Irag’s
military and civilian industrial ministries and sec-
fors:

* Members included the Head of MIC, the Minis-
ter of Industry and Minerals (MIM), the Minis-
ter of Higher Education and Scientific Rescarch
(MHESR), the Minister of Oil, and the Iragi Atomic
Energy Commission (IAEC), according to multiple

reports.

+ Saddam appointed Minister of Ol Amer Rashid
as the first IIC chairman, and he was followed by
the Minister of Higher Education and Scientific
Eesearch Abd Al-Khaliq al-Ghafur in 1996 or early
1997, Abd al-Tuwab Huwaysh later assumed the
role of chairman of the IIC—as well as being a
Deputy Prime Minister of Iraq, according to docu-
ments signed by Huwaysh and other reporting.

« Dir. Ja'far, as the Senior Advisor to the President,
wits appointed as an independent member of the
IIC, He was neither subordinate to a ministry nor to
the IIC chairman—instead he reported directly to

Saddam’s personal Secretary, Abd Hamid Mahmud,

according to interviews with Dr, Ja'far, Ja'far also
was made chairman of the Research and Devel-
opment Committee and the Technology Transfer
Committee, which was later subordinated to the
o,

The Power of the IIC

ISG judges that the ITC had significant influence
aver frag’s chemical infrastructire, indastry, and
research, even though if rad not been constitnied
with that aim in mind. In effect, the ITC was the
driving force behind an extensive, centralized
national infrastructure improvement effort appar-
enily focused on developing the pesticide and
pharmaceutical industries and improving self-suf-
Jiciency, based on interviews with IIC officials and
dacninienlalion.

* The IIC actively allocated research in Iraqg, includ-
ing work at universities, state companies and
government research centers. Covermmnent minisery
rexcarch resources, includlng the MIC s, were dis-
tribarted by the IIC according to official reporting,

* The MHESE. was the primary channel for recom-
mending industrial research to universities and
ecducational research centers in Ireg, according to
the same reporting. However, the Ministry could
not dictate fo universities whai type of rescarch
10 conduct-—instead, universities chose their own
rescarch based on their capabilities, according to
different official reporting.
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Source Note: Principal source for IIC
activity—Dr. Ja’far Dhia Ja'far

Interviews with D, da' far Dhig fa'far provide the
basis af the majoricy of informanion IS0 has obrained
on key NC projects such as the National Froject for
Pharmaceuticals and Pesticides (NFPFP) and the
National Project for Active Chemical Materials, and
their execnbion. D, Ja'far was Jounder of the Tragi
nuctear program, Director of the Office af the Presi-
dential Advisor, and Chairman of the IIC's Research
and Development and Technology Transfer Com-
mittees. A very capable rechnocrar, Dr. Ja”far had
unparalleled access as Director and supervisor of the
NPEP and Chair of INC" s Research & Development
Committee, which had oversight respansibilities for
chemical research, Dr. Ja”far indicared ke hoed mear
fotal control over the implementation of the NPPE,
Much of Dr. Ja'far's information has been corroba-
rated by documents and other officials including kigh-
ranking employvees from MIC and MHESR.

The TI('s Master Plan for Self-Reltance: The List
of 1,000 Chemicals

IC placed greater emphazis on the symihesis of
active chemical componnds than on novel R&D,
becanse Trag was ghly dependent on foreign
supplies of these materials for production of phar-
macenticals and pesticides. Several ad hoc panels
drawn from tre IC's Research and Development
Commitiee selected the foral “List™ of approxi-
malely 1,000 chemicals for initial RED lo assess the
Jeasibility of scaled up production. The feasibility
research was referred to as “phase 1", According to an
Irag academic scientist, around 15 items on the List
of 1,000 chemicals were so-called “first order emer-
gency™ or top poonly compounds. There were also
second-order emergency compounds and & thord-order
11T,

The IIC distrbated the final list of chemicals w

Iraq’s industrial Ministries, State companies, research
centers, and universities, and instructed these organi-
zations to bid on research coniracts for the chemical
research and development projects for which they

were best equipped o complete, TIC's Research and
Development Committes identified the entities best
suited for each project and awarded the contracts.

The ITC's Program for the Indigenous Produe-

tion of Chemicals appears to have evolved into g
nation-wide, pan-indasiry, pan-garademia meril-
based competition for project ideas and profect
implemeniafion. According to officlal reporting,

the work stimulafed by the IIC's Techroelogy Trans-
Jer Commitiee, @ commitfee invalved in promoting
private-sector and university research, was scienfifi
cally credible and was selected on merit. Progress
on the Program for the Indigenous Production of
Chemticals wax largely Hmited io economic feasibif-
ity studies ond small scale laboratory research, until
approximately early 1999, according to Ja'far.

# The Presidential Diieean reviewed and a.]:rpru'l.':d
the final list and allocated approximately one mil-
lion dinars (approximately $LI5 500) per project
(note—in 1998, 51 is 2000 dinars). The I1C only
planned to select a fruction of the 1,000 chemicals
for scale-up after the review and recommendation

process was compleic,

* Studies mcluded requirements for infrastructone,
equipment, manpower, and chemical precursors,
according to different reporting.

Dual-Use Chemicals on the List of 1,000 Chemicals

Past Iragi ase of three of these chemicals—thlonyl
chloride, thiourea, and DCC—in itx former VX
Program raises guestions about tfeir legitimacy.
Thionyl chloride and thiourea were used in a VX
production route that resulted in a product with
higher parity for the Iragis which we assess could
have been successfully stabilized with DCC. How-
ever, we found ao information Unking this research
to g CW program.

+ Imad Husayn al Ani, Irag's former program director
for VX, stated in an interyiew in 2003 that plans o
produce thiourea and DCC, both of which he was
unaware, mdicated vnequivocally that the Eegime
intended to reconstiute the Y-series nerve agent

PrOETALTL.
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+ [5G has been unable to establish why thiourea
and DOC were considered strategic chemicals.
There were no constraints on Irag's importation
of thiourea and no identified industrial products
or processes in [rag that require DCC for their
manufaciure, In addition, Mosul University had
not determined the economic benefit of producing
DCC.

* All three compounds were, however, part of Irag’s
former VX program. Two of the compounds are
directly applicabie to an experimental VX synthesis
route which yielded higher purities for Irag than the
twio main VX prodection routes which it declared

» Thionyl chloride is a chlorinating agent usad by
Iraq in its former CW program. Irag could have
selected alternative chlorinating agents for pro-
duction that are not controlled for importation or
production for legitimate manufacturing purposes,

Thionyl Chloride

ISG does mot believe that the scale-up project
extended bevond feasibility sindies prior fo OFF,
and we are unsure of Irag’s intended use thionyl
chloride (SOCL) given iis many industrial uses and
potential industrial value, A letter from the Office
of the Presidential Advisor indicated rhat as af
September 2002, the affice had not yet received a
report on pilol-scale researchk projects for 14 chemi-
cals, including thionyl chloride. Thionyl chioride,

a conirolled CW precursor that Irag had wsed as a
chloringting agent in ils sulfur mustard and nerve
agent praduction processes up undl 1990, was part
of the program for the indigenous production of
chemicals. The IIC tasked the Jaber Bin Hayan State
Company between 1996 and 1998 to research the
small-scale production of thionyl chloride, according
1o reporting. According to official reporting, thionyl
chloride production was reported to Irag's Mational
Monitoring Directorate.

= After Jaber Bin Havan in 1998 achieved ifs objec-
tive of reaching 99.99 percent purity on the 50
milliliter scale, the company was charged in 2001
with outlining the feasibility of pilot-scale produc-
tion—approximately 1,000 kilograms—according

to official reporting and documents recovered from
a MIC hard drive.

* The same former CW official believed thar Jaber
Bin Hayan otherwise would have been an odd
choice, mainly because its facilities and equipment
are ill-suited o produce thiony] chloride compared
to other MIC and MIM companies. The official
opined that Jaber Bin Hayen was tasked because it
employed two chemists who had worked on thionyl
chloride at Al Muthanna in the pre-1991 CW pro-
ETAr.

+ Reportedly, the thionyl chlonide project was meant
to support pharmaceutical production.

DCC

DCC was on the UN Good's Review List, but is not
restricted under the Chemnical Weapons Conven-

tion Schedules of Chemicals or the Australia Group
international expon contral Regimes, and is available
on the international commercial market. ISG assessed
the Ireqi domestic market for DOC was small at the
time of OIE

* Mosul University accepted the DCC tasking from
the IIC in July 1998, according to a Mosul Univer-
sity report (o the IIC sent in 2001, Other reporting
discussed their research results in synthesis and
puarification of DOC,

+ [5G discovered documents ar the offices of the IIC
in Seprember 2003—which had been suhjected
to military action, looting, burning and deliberate
destroction—outlining Iraq's intent to investigate
production of DCC,
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+ According to a former high-ranking employes of

the MHESR, the inclusion of DCC among the List
afl 1,000 chemicals for the T1C was common knowl-
edge. He claimed that DOC js used in the synthesis
of various compounds, and the scientists working
on it would not be aware of its mility as a VX sta-
bilizer even thought it was described as a potential
VX stabilizer in the Iragi Chemical Warfare FFCD.




Tragiz themselves differ over the economic rafo-
nale for DOC. DCC has several industrial uses as a
defydrating agent and acid scavenger and 15 used In
the industmial prodoction of peptides. A former Iraqi
CW scientist familiar with legitimate lab-scale uses
of DCC in the production of pharmaceuticals was
not aware of a commercial reason for the use of larpe
ammoums in Iraq. However, Dr, Bilal, the former head
of R&D for the CW program, stated that DCC was a
dehydrating agent and thus would have applications
in the pharmaceutical industry.

DCC did not move peyond laboratory research
because Trag did not have the raw materials Lo pro=
duce if, according to former high ranking employees
of the MIC and MHESR. However, 185G recovered
documenis from the Techrology Transfer Office that
suggest DOCC was planned by Al Majid Siate Corn-
pany for later production.

* In late 2002, the IIC asked the MIC if they had any
companies capable of producing DCC. Al Basel,
fbn Sina, al-Ca Qa'a, Al Tarig, Jaber Bin Hayan,
and Al Kindi all claimed they could not produce
[DCC with the materials they had on hand, accord-
ing to 3 senior chemost from the MIC,

» The Al Majid State Company was ready to trans-
fer University of Mosul, Chemistry Department’s
“eyvclohexanol carbon 2 Aymayid” precursor project
to formal production even though ne economic
benefit had been determined, according to final
research evaluation documents from D Ja™far's
office. [50 believes the "cyclohexanol carbon 2
Aymavid” 15 an odd notation or translaton of NN-
dicylohexylcarbodiimide (DCC),

¢ These documenis also indicate that & precursor
chemical in the DOC production procsss ifves-
tigated by Mosul University and Baghdad Uni-
versity—cyclohexvlamine —was researched for
production.

= O ihe three suspect compounds mentioned here,
DCC was the only one included in the set of Pro-
cess Flow Diagrams (PFDs) provided by the
Al Majid State Company for potential scale-up in
the multi-purpose plant. This could be an indication
of [req's intent to produce DCC at a large scale,
although we have no detailed information revealing
the actual intended scale.




Irag’s Declared Work With VX Nerve Agent

Irag began research on VX in the 19805 but failed
to declare any production or altempis to produce
VX until August 1995, In its 1996 declaraiion, Irag
claimed to have unsuccessfully attempted large-scale
VX production by two routes, and admitted research-
trg twa addiviomal, experimenital router benween 1984
amd PG,

* Irag initially declared production of 026 tons of
VX, then modified its declararion several lnes to
reach a tofal of 3.9 fons produced ar Al Muthanne
with avaflable pilor-scale equipment. frag denied
large-scale VX production or weapenization.

= The o rowtes it claimed only to have researched,
also known as Routes C and D, provided higher
purity and yield than the o main routes, A and B,
We judge thar frag would have been more likely to
continue work on one af these o roures.

» DOC and other dehydrating agemts cannot stabilize
{ow puriry (<905 ) VX for [ong term storage.

Irag claims not to have pursued routes C and D, pri-
miarily becanse it did not have access to key precur-
sors and did not retgin any prior stocks that would
Rave been necessary to produce VX,

¢ Trag claimed 1o the UN that thivurea was umavail-
able or too expensive, bur thiowrea s nor controlled
and ix available on the open marker for relasively
low prices.

* frag claimed to have conducted minimal research
infe route O, but according to UNSCOM reporting,
frag condicted over [0 experiments on rowte C,

« Irag had pians to procare a thiowrea and nitrogen
plant, both which are necersary for VX production
vig route O, according te UNSCOM reporting.

ISG during its investigation of the IIC program for
strategic large-scale production noted (hree coki-
pounds—ithionyl chloride, thiourea, and DOC—with
direct applications to the Rowte C VX production
process, The table below shows that this route, which
utilizes two of the three chemicals for production, can
address prior Iragi deficiencies in VX parity and sia-
biliey if vield and purity can be maintained in produc-

Hon scale symthesis,

Comparing routes Invu:lgntad by Iraq

Route A Route B Roule C Roule D
Purity B0-B5% &% B80-90% 80%
Yiald 50-55% 30-35% B0A% 0%
Starting reactant MPC MPC MPC MPC
Couple with chelineg chaline thiochaline chlorachaline
Source of sullur F256 P255 thiouraa P235
Binary possibla? yes yas yas Mo
Scale of declared production Large-scake Large-scale Resaarch only | Research only
* DCC and other dehydrating agents cannot stabilize low purity (<20%) VX for long term storage.
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Thiourea

Thiourea is a readily available commeodity chemical
ot normally exsociated with OW aeeni production.
It is axed in the synthesis of dyves, flame relardanis,
pesticides and pharmacenticals. However, thiourea
was used by Irag in successful synihesis of VX prior
to the Gulf war.

« Methyl thiouracil, a thyroid medicine which
requires thiourea for its synthesis, was a project
under the NPPP according to documentary repart-

ing.

Congidering that thionyl chloride and thisurea are
Iwo of the precursors needed Io synthesize VX using
Irag’s investigative pathway and that DCC counld
potentially stabilize the product of this synthetic
route, IS0 believes frag's interest in these chenti-
eals is suspicious. However, we nole that these three
compounds are a small parl of the larger, more
difficulf orpanophosphorous synthesis component of
VX production.

Chemicals From the List Move Toward
Production

Although ISG has multiple HUMINT and docu-
mentary reports on the Program for the Indigenous
Production of Chemicals and the NPPP, we have

Jound no evidence that any of the programy reached

a commercial production phase prior fo OFF, Dr,
Ja'far Drhia Ja'far could net recall which projects
were sccepted for scale-up or the intended end-users,
Tt he also knew some of the compounds were dual-
use and declarable to the UN and that the NMD did
not declare all of the chemicals.

+ The Technology Transfer Commitiee awarded two
contracts for the preparation of Process Flow Dia-
grams (PFDs) for the production plant required to
produce the 100 strategically important chemicals
to the JAEC and 1o the Al Majid Chemical Engi-
neering Center in 2002,

Al Maifd and IAEC engineers desipned a plant that
conld produce a year's supply of each of the 100
chemicals axing only 10 independent pilod-scale
production lnes. The engineers supplied Ja'far with
process flow diagrams (PFD<) and piping and instru-
mentation dingrams (P&1Ds) for » plant.

= Beportedly, the conceptual designs were given to
Ja'tar in lage 2002,

+ Each production line was to be designed so that it
was capable of producing multiple chemicals with
only minor reconfiguration.

The multipurpose design is particularly interesting

in the coniext of a statement made by General Faiz
Abdullah Shahine—the last known director of the
CW program-—at a conference in 1989 or 1990 exam-
ining the future direction of Al Muthanna that “we
cannot have & reactor for each unit. Even in the drug
industry, they tend towards the multiporpase reaciors,
God willing, we will have & to 10 units... we must
work 1n a8 manner compatible with our patentials,”




Infrastructure—Production
Capability

Improving economic conditions and better manage-
ment led to a revival in the Industry's fortunes by the
laster half of the 19905, Although they still lagged
behind pre-war capacity, the Regime envisioned

i Jurther expansion in the new century and on the eve
of OIF, Irag had some capability to restore chemical
1 wegpons production.

i Irag’s CW infrastriccture suffered a severe blow

during Desert Storm, and under subseguent UN

! sanctions and UN inspeciions. The entire industrial

. sector for years endured shortages of raw maleri-

ais, infrastructure decay and declining production,

1 Irag’s residual CW infrastructure was under intense

, scrutiny by the UN, which set up additional con-

’ trols to monitor or desfroy remaining materials and

Equipnreni.

» In 1991, the majority of CW production sites
suffered extensive bomb damage, but many filled

P mumnitions, bulk agent and precursors remained on

site under the control of the Regime,

+ Vital materials were unavailable or unaffordable,
and neglected plants deteriorated while productivity
dechined. Electricity and water remained unreli-
able, which impacted ot the ability 1o run chemical

' production processes,

* The UN ze1 up the Chemical Destmruction Group,

, which operated in Iraq from 1992-1994, tasked

: with the job of destroying the bulk agent, filled

i munitions, and precursors left over from the former
program. Eemaining process equipment was tagged
and monitored, as was all dual-use process equip-
ment throughout Irag.

= By 1994, Irag's capability to produce CW ut
Al Muthanna was completely destroyed, along with
) Irag's supply of chemical precursors.

An improving economy in 1997—due in part to the
(FF Program—and betfer management ar MIC led
to improvement in the chemical industry, especially
in production outpuf, MIC and companies within
other Ministries continued to develop, expand, and

renovate the chemical infrastructure, and by 2001,
Iraq believed it had proven its ability to defy sanc-
tions and revive itself, according to an Iragi economs-
ics media report,

* In 1998, the MIM began rehabilitating Al-Furat
State Company for Chemical Indusiries’ chlorine
plant, employing technical ieams and engineers
from its own companies. According to the Iragi
economic media report, key parts for the plant that
were previously imported now could be produced
indigpenously.

» Alsoin 1998, the State Enterprise for Petrochemi-
cal Industries set up a chlorine plant for water
purification, according to Iragi press reports.

Irag continued fo upgrade its indigenons manufoc-
turing capability, pursuing glass-lining technology
and menwfacturing its own multipurpose control-

fers. Beginning in 1999, the Baghdad State Enterprise

Heavy Engineering BEquipment (SEHEE) fabrication
plant initisted a research effort to develop a process
for glass lining carbon steel reactors, making them
COITOSHoN Tesistant,

+ SEHEE"s resenrch was designed 1o boost company
profits, make cheaper, longer-lusting vessels, and
reduce reliance on stainless steel. Al-Cra Qa' State
Company, at that time, requested SEHEE fabricate
4 2.5 meter diameter, 2 meter tall glass-lined reac-
tor (large-scale) for wse in nitric acid production,
according to reporting.

* SEHEE was successful at lining small-scale ves-
sels, but failed in its effons o glass-line vessels

at 3 larger scale. An inadequate furnace probably
contributed to the failure at the larper scale, aceond-

ing to reports from two different sowrces,

» Two teams from IAEC and Al Majid Company by
Januvary 2003 had developed multipurpose control-
lert for typical chemical production, according 1o
documents obtained by [5G,

Starting in 2000, production of nitric acid, plastics,
chiorine, and phenol was increased.
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+ Jraq’s capacity o prodoce nitric acid imphed
berween 1998 and 2003,

s Plastics production increased by 125 percent in
2000, meeeting production goals that were sei for
2002, The Al Majid Company was also planning
a new production line for PYWC, according to Irag
Press repors.

s In March 2000, Iraq restarted chlorine and phenol
production ar the Al Tarig's Fallujah plants—also
known as the Habbaniyah facilities, Iraq's key pre-
15491 precursor production sites —based on report-
ing. {See Anmex F—=Al Tarig Company’s AcIiviries.)

A steady increase in spending and improvemenis
to the industrial seclor continaed throughout 2001,
Additional inorganic chemical facilities were con-
structed and other plants were rénovated.

+ Doy built a sulforic acid plam equipped with corro-
sion resistant equipment in a scparate and isolated
building at al-Ca Qa’a.

+ MIM planned to inifiate rehabilitation of Al-Furat
State Company for Chemical Industries™ sulfu-
ric acid plant expecting to doubles its production,
according o an fragi economics media report.

* Iraq constructed a separate nitnc acid production
facility at Karbala, which was completed shortly
before OIF,

frag’s revitalization of its chemical industry contin-
wed up antil OIFE, and Saddam: had ambitious plans
Jor improvements well beyond 2003, With foreign
assistance, Iraq renovated its nitric acid plant at al-Ca
Qa'a, which was plageed by corrosion problems, cre-
ating & bottleneck for Ireg's munitions production.

* In X2, Irag made a nomber of improvements to
the nifric acid plant af al-Qa Qa’a with equipment,
materials and expertise obtained from Russia, Yugo-
slavia, Belarus, and Ukraine, according 1o
Dx. Ja'far. For example, cormoded compressors wene
replaced with new compressors, which had better,
COTTOSION-resistant rotors.
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* According to the same reporting, MIM also super-
wized the construction of a pilot plant for acetamin-

ophen at the Baghdad Plant for Medical Guses. The

plant was designed o produce paracetamol from
nitrobenzene, bt it only produced a small quantity
of low quality material pre-OIF.

« According fo 2003 reporiing, there were plans for
the construction of nine oil refineries to be built by
either MIC or MIM in Southern and Northern Irag
under the control of MIC.

State of Chemical Industry at OTF—Limited
Break-Out Capability

Definition. "Breakow Capability” : IS0 consid-
ers g CW breakowt capabiliry fo be the capacity
af frag to de novo produce and field militarily
stgnificant CW rapidly, IS0 considered a range
af break-out scenarios applicable o frag and its
capabilities existing in 2002, An example of a
hreakowr soerarie wouwld he wartime or immH-
nent threar-precipitated prodaction of dubious
quality, low-seability agenis for immediate use.
A breakeont capability conld be deliberarely
developed during peacerime or improvised in
response o a threal.

Though on an upward frend since the late 19905,

Irag’s chemical indusiry was still not up to pre—Gulf

war capaciyy as af (NF, Technical problems and
poor maintenance of aging equipment throughout the
19905 resuelted in many chemical plants, including
ethylene and chlorine production plants, operatimi at
less than half capacity despite the improvemenis (o
the chemical industry,

* A country-wide chlorine shomage, for instance,
caused a lack of PVC production at the Az Zubayr

plant, which was detrimental o Iraq"s economy and

downstream chemical processing.

* Plants within Irag that still produced chiorine suf-

fered from comoded condensers, and were only able

o produce agqueous chlonine. Irag, prios to OIF,




imported anhydrous chlorine gas from China, with
the permission of the UN, for use within its chemi-
cal and sewage treatment industries.

* Formalene and phenol, both ostensibly produced
indigenously, were imported by the resin facility
north of Baghdad because of a lack of consistent,
quality supply from local producers.

ISG judges that the longsianding Intent of the
Reglme was lo restar WMD production once UN
sanctions were lifted. Based on an investigation of
Jfacilities, materials, and production oniputs, ISG
alse judges that Irag had a break-out capability

te produce large guaniiies of sulfar mustard CW
ageni, bul nol nerve agenis,

* Tragq declared to the UN an experimental sulfur
mustard production roote from locally available
chernicals—sulfur, chlorine, and ethylene, all of
which Irag had access to at the time of OIF (see
Figure 2.

* Iraq refained the necessary basic chemicals to pro-

duce sulfur mustard on a large-scale, but probably
did not have key precursors for nerve agent pro-
duction. With the importation of key phosphorus-
based precursors, Irag could have produced limited
quantities of nerve agent as well.

* Mustard production could have started within days
if the mecessary préecursor chemicals were co-
located in a snitable prodoction facility; otherwise
production could have started within weeks, Nerve
agent production would have taken much longer,
because of the complexity of the process, according
to Dr. Mahmud Faraj Bilal, a senior Iragi scienist
and CBW expert, and the lack of advanced phos-
phorus precursors in country. Bilal believed a covert
offensive CW program was unlikely because the
program would require 400-500 witting personnel.

Irag at OIF possessed o large range of corro-
sion-resistant production egnipment, tagped and
manitored by UNMOVIC, and procured for civilian
purposes by non-CW associated facilities. However,
150G did not encounter any production units specifi-
cally configured 1o produce key precursors or CW
agenis.

Sulfur Musiard process and key chemicals/
associated Iragl facilities.

Ethylene + Chiorine (aq) = Chiorosthanal
Chlorogthanol + Ma2S thicdiglycol
Thiodiglycol + HCI Sulfur Mustard

Figure 2.
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Phosphorus Chemisiry in Iraq

Because ISG did not find any phosphoras chemisiry
applicable fo werve agenis af an indusirial scale in
Irag, we judge that Irag could not have produced
nerve agents withoot imports af key phosphorus

Composnds,

Why does the indigenous production of rerve agent
depend onr phosphorus precursors?

The backbone and faxiciry of both G and V-series
nerve agenis is based on the phosphoras-carbon
bond, Creating this bord weilizes trimethy! phosphire
(CH 0} P—used in most phosphorus-based agents.
Other phosphorus comfalring componnds, sich o
phosphoric acid and phosphates used in fertilizer
prodluction, are nov siitabie for forming the necessary
F-CC bond.

What evidence of phosphorus did ISG find ia Irag?

ISG Investigated four production areas saspected of
conducting phosphorus chemistry:

« The al-Qaim Superphosphate Plant was suspected
by ISG af possible production af highly reactive
phosphorus compounds, An ISG site visit revealed
that by design, the plant could not be ured for this
purpose. Al al-Datmi SPP, phosphate rock was
crushed and converied inte phosphoric acid, Super-
phosphate was then produced from the acid and
sold on the local marker,

+ The Al Tarig Company was suspected of producing
pesticides, a process that wsially consames similar
precursors and employs similar chemical reac-
fions as nerve agents. However, an IS0 site visi
o o sertes af interviews wirth Al Tarig emplovees
revealed that the company imports conceriraied
pesticides (expensive and unswitable for nerve
agent production) for dilution, formulation, and re-
setle in Trag.

¢ The Qubavsak White Phosphorus Production
Facility would have provided Irag with the capahil-
iy to comeer! phosphate rock inte a potential Rerve
agenit precursor, However, according 1o repori-
ing the facility was never fully completed, and no
equipment was installed, according ro I5G analvsis
arid o wHlHary recORnaISRaACe AUESion.

* Hutin Munitions Production and Stovage Facifity:

I8G discovered murmerons barrels {over 3000 pal-
lons) of white phosphorus and munitions assembly
lines, which we Judpe were Intended for the produe-
tion of white phosphorus illumiration rounds. This
white phosphorus, probably iniporied and declared
by frag in 2002, could have been uxed fo produce
some nerve agent precursors on a laboratory scale,

» Iraq alse possessed declarable equipment for
chemical production, which it had not declared to
the UN. During [SG operation, a complete process
hall containmg stainless steel reaction vessels of
up o 3m” for the extraction of purity of essence of
plant material was discovered at Samarra’ Drog
Indusirics,

By cannibalizing production equipment from vari-
ous civilian chentical facilities, it would have Been
possible for Irag to assemble ¢ CW production plant.
Alternatively, equipment that was less switable could

kave been reconfigured at an existing site and used
for short-term limited production. Iraq had impro-
vised and jury-ngged equipment in the past.

« According to Dr. Bilal, Iraq"s hypothetical break-
out mustard produoction could be achieved by using
equipment that could be sacrificed, instead of rely-
ing on specially lined vessels,

¢ In an interview, MIC direcior Huwaysh said that
Irag would have been willing to use systems that
would be disposed of after a few production runs.
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+ Less corrosion resistant equipment could be used
for most, if not all, CW agent chemical processes,
However such equipment would wear out fairly
quickly when used for some of the chemical pro-
cesses imvolved in the agent production, according
to LUNMOWVIC,

Figure 3 shows a two-ton bulk storage cylinder found
in the underground pilot plant at Al Muthanna. The
storage container had been modified in the 19805 into
a reactor vessel probably for mustard production. This
item escaped UNSCOM-directed destruction.

Whai is “corrosion resistani™ equipment? “Comro-
sion resistant” is a term wsually applied to equipment
where all the surfaces that come into direct contact
with the reagents are made of high nickel alloys, tita-
mium afloys, tantalum alloys, ferrosilicons, ceramic
or gtass—all highly corrosion resistant 1o specific
materials, Cormosion resistant equipment is com-
monly used in fiworinating reactions, such as Sarin
and soman prodoction, within a CW program, and for
chemical processes requiring heat and chlorinating
agents such as the manufacture of mustard and nerve
apents. Most commercially available materials used
in the manufacture of chemical production equipment
have some degree of COFOSION resistance.

Chemdcal Process Development and Engineering in
Irag

180 examined a range of documents obtained for
Trag’s key engineering design center whick show
that fragi chemical manufacturers followed process
developrent engineering practices that are very
simitlar to international convention, This is not sur-
prising given the legacy of British oll production and
refining in frag.

The plant designs and process plans of MIC and
MIC sabcontraciors essenfially conformed fo the
international novm, based on analysiz of seized
documents. MIC projects for “Triethvlamine Pro-
cesy Scale-up”, “Xylidene Production Plans™ and o
Juming sulfuric acid (olews) plant all demonstrated
fragi engineering capability.

« MIC wsed AutoiCAD software for many af its
designs. Process modeling and some PFD's appear
e hove been prodiced msing ChemCAL saftware.

* A chart taken from the Sa’od Center (see Figure 4)
autfines the planning and building of a proposed
oleum plant. Althaugh it handwrirten, it iz e same
engineering sirategy used by mose plobal corpora-
fiewes,

* The ITC and the MIC aften tasked universities to
prepare these initial technical reports, feasibdlity
studies and drawings, stéps A-C, as seen with the
Lizt of 1,000 Chemicals. The work Mosul Universicy
did in its repart “ Preparation of N.N-Dicvelohexyl
Carbodiimide™ is an example of a typical early-end
feasibility study

Figure 4 illustrates a portion of the toral design pack-
age (items A-5) for the oewm: plant, These drawings
arud plars are nint merely academic steps fo optimize

a given process. In many mulli-step chemical man-
Jucturing processes, minimal and safe operational
performance would require most of these development
steps, even for small scale facilities that have the
capability to switch berween products rapidiy,
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Figure 3. A two fon bulk sforage cyfinder lound in fhe
wndargvaund pifct plart af Al Muthanna. The alorage
corrtaingr had bear modiied in the 1980% wie a reag-
tor vesaal probably for mustard production. This iem
escaped UNSCOW-airectad destruchion

Figuwre 4. This chart fustrales a porfion of fhe folsl
design package (Mems A-5) for the olaurn plant. Thess
drawimgs and pans are not merely acaosmic stens io
oplimized & glven process, 0 many muli-step chemieal
manuidciuning processes, mimmal and safe opsrational
performance would raquire mast of these developmen!
sleps, evan for small scale faciilias that have the capabl-

ity ta awifch batween products rapidly
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Weaponization

Irag’s capability to prodece CW munitions on a
large scale ended with Desert Storm. However, Irag
retained the ability to retool existing factories to
produce new munitions, and would have relled on
basic fabrication kechrigues fo weaponize agent if it
had chosen to do so.

* Most of the Iragi modifications for chemical deliv-
ery consisted of simple machining andfor welding
of aluminum or steel,

= Although much of the Iragi infrastruciure to fill OW
munitions was destroyed, the technolopgy was basic
and we judged it could be quickly recreated,

+ The performance of the modified weapons was
usually sub-optimal by Western standards, reflect-
ing the simplicity—or crudensss—of ragi design
approaches. However, the performance was usoally
gond enough [o meet minimum requiremeants,

Suzpect Munitions Activities

A nomber of unusual and unexplaned items found

at Taji ammo depot could have been used for cither
comventional or OW weaponization, All Tragi CW
wedponization experts who were asked by [5G wern
unfamiliar with these items, and although they could
have been intended for CW delivery, the items repre-
sented crode prototypes and concept components that
were found at a non-Al Muthanna bunker.

* In January 2003, UNMOVIC found several suspect
items at the Taji ammunition depot, including six
unfilled CW 122mm rocket warheads and mani-
tions base plates of varying sizes.

+ A number of scientists who were involved with
Iraq"s CW weaponization projects did not recognize
the Tomm, 115mm and 183mm base plates, shown
tor them in photographs. They speculated that these
baze plates could have been used for CW muni-
Lromis.

# A Former Iregi COW muonitions researcher offered a
dissenting opinion by claiming the thread type on
the base plates would not be sufficient to keep the
munitions from leaking, Furthermore he claimed
that the 183mm base plate found could not have
been for a chemical munitions because Iraq did not
work of munitions this larpe.

* Mo other significant munitions components of these
sizes have been found to date. 1SG therefore is
unable e satsfactonly to conclude the munitions
type and caliber.

In September 2003, a senior official af the Al
Ne'man cluster bomb production facility gave 158G
a 3.5-liter CW submunifions ke claimed had becn
held by a factory worker in his private residence fo
keep It from being looted, The Al Nu'man facility
historically had been involved in attempis to develop
chemical capable submuniffons, which had been a
Jocus of Iragi pre-Desert Storm munitions develop-
meni work,

Prisposition of CW Munitions Post-1991

ISG expended considerable time and effort investi-
gating longstanding Iragi assertions about the fate
of CW munitions known fo have been in Baghdad's
possession during the Gulf war. We believe the

vast majority of these manitions were destroved,
but questions remain concerning hundreds of CW
PN T T

Since May 2004, 158G has recovered dozens of
additional chemical munitions, including artillery
rounds, rockers and a binary Sarin adillery projectile
{see Fipure 5), In each case, the recovered mundtions
appear o have been part of the pre-1991 Gulf war
stocks, but we can neither determine if the mundtions
were declaresd to the UM or if, as required by the UN
SCR 687, Irag attempied to destroy them, (See Annex
E)
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* The most significant recovered munilions was
a 152mm binary Sarin artillery projectile which
insurgents had arttempted 1o use as an improvised
explosive device.
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Since May 2004, 15G has recovered a lotal of
53 chamical weapons from vanous sources and
military wnits theoughowt [rag, A preliminany feedld
assassment indicates they are part of Irag's pre-
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Figure 5, Charveal weapors findings in Irag.
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Post-CHF Insurgent Attempts to Tap Chemical
Resources

A group of insurgents began a nascent CW effort
withow CW sciensists or industrial-scale chemical
supplies. After OIF, a group of insurgenis—referred
o ar the al-Abud network—assembled key supplies
and relevant expertise from community résources to
develop a program for weaponizing CW agents for
use against Coalition Forces, The al-Abud network in
tate 20003 recruired a Baghdad chemist—who lacked
the relevan: CW expertise—io develop chemical
agents. The group sought and easily acguired from
Jurmers and local shops chemicals and equipment to
conduct CW experiments. An imvestigation of these
CW altempiz suggests that the al-Abud hetwork failed
ta produce desired CW agents, Rowever it remains
unclear whether these failures devive from a lack of
available precursors or insufficient CW expertise.

» [507 has alzo pecoversd 15%mm chemical rounds
and 122mm artillery rockets which we judge came
from abandoned Begime stocks.

The 1991 Decision To Destroy
Undeciared Weapons

An IAEA inspection led by Dr, David Kay in Late
June 1991 mriggered Irag's decision fo unilater-
ally destroy the undeclared weapons that had been

concealed from the UN, according to multiple senior

Iragi officials. Dr. Kay's inspection 1eam was blocked
from sises in Abu Ghurayb and Fallujah, The Iragis
fired warning shots over the inspectors” heads, but

L. Kay and his group brought back video tapes and
photos that indicated Irag was hiding undeclared ura-
mum enrnchment equipment from the inspectors,

= Dir. Kay's inspection and the international uproar
surrounding it caused consternation and 8 measure
of panic in the Regime’s leadership, particularly
Husayn Kamil, and Saddam appointed a high-level
committee headed by Deputy Prime Minister Tarig
‘AZiZ to deal with inspection matters, according (o
multiple sources,

* A senior Iraqi scientist who directed the destruction
of chemical and bologtcal munitions contends that
the decision to destroy the hidden materials was
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made at the end of June 1991, David Kay's ingpec-
Hon and the ensuing controversy prompted Iragi

concermns aboul fenewed war with the United States,

according to Dr, Mahmud Firaj Bilal, Amir Rashid
contacied Dr. Bilal and ordered that all hidden
chemical and biological munitions be destroyed
within 48 hours. When Bilal responded that this
was impossible, Rashid directed that Bilal wse the
resources of the Iragi Air Force and the surface-1o-
surface missile force to accomplish the sk, Dr.
Bilal gathered his colleagues from Al Muthanna
State Establishment, went to the locations of the
stored munitions, and began the destruction.

+ [raq declared some of the unilateral destruction—
missiles and chemical munitions—to UNSCOM in
March 1992 but continued to conceal the destruc-
tion of the biological weapons program.

Iraq Unilateral Weapons Destruction in 1991

[rag completed the destruction of its pre-1991
stockpile of CW by the end of 1991, with most items
destroyed in July of that year. 15G judges that Irag
destroyed almaost all prohibited weapans at that time.

= [S(7 has obeained no evidence that contradicts our
assessment that the Iraqgis destroyed most of their
hidden stockpile, although we recovered a small
number of pre-1991 chemical munitions in early to
mid 2004

* These remaining pre-1991 weapons either escaped

destruction in 1991 or suffered only partial damage.

More may be found in the months and years ahead,

Destroction of Chemical Munitions, Bulk Agent,
and Precursors

ISG interviewed Dr. Mahmud Firaj Bilal, the Iraqgi
scientist who supervised the destruction of Iraq's
undeclared chemical munitions, along with a number
of Iragi higher officials who were knowledgeable

of the weapons destruction. Although other sources
have corroborated parts of Dr. Bilal's sccount, I5G's
understanding of Iraq"s chemical and biological war-
fare agent unilateral destruction is heavily dependent
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oqn D, Bilals information, which is & weakness i our
analysis. Nevertheless, as with Irag’s long range mis-
siles, we obtained a reasonably coherent account of
the disposiion of the CW mumtons, though we were
not able physically to verify the story. The UN has,
however, verified some of it

+ Irag likely destroyed all 20 concealed CW Al
Husayn missile warheads in the summer of 1991,
according to Dr. Bilal based on UN-sponsored
excavations, All were “binary™ GBAGF nerve agent
warheads filled with a mixture of isepropanol and
cyclohexanol and MPE

* Al Muthanna had dispersed approximately 1024
CW R=400 bombs along vanous Irage airbases. Irag
did not declare some of these to the LN and unilat-
erally destroyed them in situ. The UN haolds these
a5 accounted for, although they were unaware that a
small percentage of thern were used on the Shia in
March 1991 according to muoltiple sources,

* Iraq disposed of 1.5 tons of spoiled bulk VX nerve
agent at the Al Muthanna Stare Establishment
dumpsite,

# Dir. Bilal also stated that Iraqg destroyed the follow-
ing chemical agent precursors:

—I 57 rtans of the VX precursor phosphoras penta-
sulfide (P253) desiroved By mixing it with soil ar
Laglawiyah, northwest af Fallujah. UNSCOM-
sponsored excavations accounted for abowt this
AT,

=53 tons of the VX precarsor choline destroved at
Qasr al-"ashig near Samarva’.

—I{} tons of the mustard precursor thiodighyeol
desrraved by burming af Saglawivah, This precir-
sor was never declarved 1o the UN and had been
stoved in the citv of Samarra’, When the rest of
the unilateral destruction took place, no one
remembered this stock until a month after the rest
af the chemical destructon, This realizarion frig-
gered its destruction.

—A] Muthanna State Extablishment gave cyvclohes-
anel, isopropanal, and Isopropylamine to varions
imdustriex for use ax sofvents,

= Iraq also destroved a quantity of empty acmial
bombs intended for CW use and empty 122-mm
CW rockets.

= Bilul insisted that Irags OW “Full, Finul, and Com-
plete Declaration™ is completely accorare regarding
the unilateral destruction of CW munitions,

UNSCOM kad verified ar accepted some of what
Bilal said abont munitions destriction, bul eiher

parts of the story remain unverified.

= [rag presented supponing documents on the uni-
lateral destruction of 327 R-400 CW bombs and
UNSOOM observed remnants of bombs consistent
with the declared quantity.

+ When considered with the number of declared
BW Al Husayn warheads (25), the total number
of undeclared “special warheads™ was 435. In the
peried from 1992 1o 1998, UNSCOM recovered
and accounted for remmants of 43-45 special
warheads. In 1997-1998, UNSCOM recovered the
remnants of three additional training warbeads.
Irag provided supporting docuoments on the overall
aocounting for special warheads and on the onilat-
eral destruction of 45 warheads. We cannot be sure,
however, that there were only 43 “special™ war-
heads in Irag s inventory.

s UINSCOM was not able ro verify the quantity of
VX destroyed, nor were they able to verify the
destruction of all VX precursor chemicals,

¢ UNSCOM was not able to verify the destruction
of unfilbed 29 gauge aerial bombs, onfilled B-400
aerial bombs, and unfitled 122-mm rockets.

The destruction years ago of the bulk of Irag’s CW
munitions not withstanding, ISG remains concerned
about the status and whereabouts of hundreds of
CW artillery rounds. Previous assertions that the
miunitions were all destroved have been undermined
by reporting that the munitions remain intact in an
unknewn location.

In the 5 January 199% Compendium, UNSCOM
assessed that Irag had not adeguately accounted for
550 mustard-filled artiflery rounds it claimed to have
fosd. This issne first surfaced in 1996 becanse of dis-
crepancies in Iraq's accounting of weapons holdings,
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VX Weaponizatfion

Irag had not adeguately addressed VX production
and weaponizalion aclivities—a poinf on which
frag’s denials were contradicted by UNSCOM find-
ings. ISG investigaiions infe Irag’s work with VX
reveals that Irag did weaponize VX in 1988, and
dropped 3 aerial bombs filled with VX on Iran. The
bombs, originally declared o be part of a storage
stability trial, were in foct dropped on an endis-
closed Iranian location fn J9885.

and was investigated but not resolved by UNSCOM
{see the January 1999 UN compendium for details).
I5G conducted extensive interviews with high- and
mid-level Iragi officials to determine the final disposi-
tion of the 550 mustard-filled rounds—mwhich would
be highly toxic, even now—cited by the LN as an
unresalved disarmament issue, and found inconsisten-
cies in the story among witting high-level officials.
Most officials recounted the story of accidental
destruction in a fire in Karbala, reporting provided

o the UN after Trag's investigation of this issoe prior
to 1998, while the former MIC director, Huowaysh,
cliims the rounds were retained for future use,

* In a7 August 2003 debriefing, Huwaysh said that
a5 of early 2003, all 350 mustard rounds were kept
by the SEG at Suwayrah, probably the former loca-
tion of the Il RG Corps Headguarters, just north of
the Shaykh-Mazar ammunition depot.

+ According oo Huwaysh, the matter was discussed
by the Higher Committee on Monitoring Inspec-
tions and a decizion was made to declare the shells,
which was done just prior to OIF.

= Amir Eashid admitted that the Higher Committes
discussed the shells in February or March 2003,
Rashid said the discussion focused on the connec-
tion between the bormed mustard shells ar the Falle-
jah proving ground and other shells that reportedly

burned on a trailer near Karbala after the 1991 Guif
Viar,

 (eneral Hussam Amin did not remember any dis-
cussions of Suwayrah and mustard shells, Accornd-
ing to Arun, in early 2003, General “Amir Al Sa’adi
explained to him that the mustard shells were
destroyed on the trailer near Karbala.

i3

Chemical Munitions—Searching
Military Depots and Caches

Refleciing pre-(NF intelligence assessments that
Irag had stockpiled hundreds of tors of chemi-
cal weapons, ISG expended considerable time and
expertise searching for extant CW monitions. [SG
inspected ammunition supply points identified from
preliminary analysis of the “red-line” theory—includ-
ing sites in proximity to units possibly equipped
with chemical-capable weapons and in proximity to
suspected decontamination activity.,

= IS0 exploited munitions at captured enemy
ammunition (CEA) depots established by Coali-
tion Forces after OIF to serve as repositories for
amnmunition capiured throughout the country.

» Teams also investigated other suspect locations
identified prior to OIF as suspect CW locations,
in particular 11 depots at which possible CW
movement and storage activity was assessed to
have taken place in the late 2002-2003 time-
frame.

* Owverall, only a modest fraction of rounds were
identified for exploitation, The sites had been
subject to looting during and afier OIF, bombing
of military installations during the war, and deto-
nation of large numbers of rounds by Coalition
Forces. '

* Although only a fraction of Irag’s total munitions
inventory was identified and exploited for CW
rounds, a review of high-priority facilities, muni-
tions caches, and locations identified prior to OTF
as suspect CW storage or transfer sitez, did not
reveal caches of CW weapons,

Investigating Ammunition Supply Points

I50°s investigation of Irag's ammnniiion supply
poinis—ammunidion depols, field ammunition
supply points (EASPs), lactical FASPs, and other
dispersed weapons caches—has nof uncovered any
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Types af ASPs

ASPs can be divided into three differeni classes: (1)
Anmmuanition Depoe, (2} Field Ammunition Supply
Fotne (FASP), and (3 ) Tactical FASP {TFASF). Sives
vary depending on permanence of structures and
proximiry to forward deploved wnits,

* Ammunition Depots are permanent sIruciures
fcated far from the forward lines. They are fenced
and guarded with hardened bunkers as well as
revelmenis for open storgge. Depols are designed
to supply munitions to a larpe number of differ-
ent units and as a result coniain a wide variety af
armanition ypes.

» FASPs are wsnally permanent siricivres as well, As
with depois, they are usually fenced and guarded
ard may contain bunkers or revetments, FASPs
are meant fo serve a smaller number of units and
will manntain a limited mixture of munitions, In
LS Army terminology, they would be equivalent 1o
Ammunition Transfer Points, or ATy

TFASPs gre semi-permanent sirucires in close
proximity fo the unils that require the munifions,
They may be fenced or bermed and contain mostly
open stovage in revetments, TRASPs function as
the immediate supply point for a limited number
of units and retain only the munitions required
Jor thase prits. In US Army terminology, a TFASP
wonld be equivalent to a cache.

CW munitions, 156 investigation, however, was ham-
pered by several factors beyond our control, The scale
and complexity of Iraqi munitions handling, storage,
and weapons markings, and extensive loating and
destruction at military facilities during O1F signifi-
cantly limited the nomber of munitions thar 139G was
able to thoroughly inspect.

+ [5G technical experts fully evaluated less than one
quarier of one percent of the over 10,000 weapons
ciches throughout Irag, and visited fewer than ten
ammunition depots idemified prior 1o OIF as sus-
pect CW sites,
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* The enormaous number of munitions dispersed
throughorut the country may inclede some older,
CW-filled munitions, and IS0 canned discount the
possibility that a few large caches of munitions
remain 1o be discovered within [rag.

Investigation

ISG began its search for Iragi chemical weapons by
identifving a sel of facilitles from ihe nearly 1,000
sites af which Frag stockpiled or deploved muni-
tiors. 150 obtained from CENTOOM a database of
104 ASPs identified within the assessed “Red Line™
surrounding Baghdad (see Annex G, for details on the
"Red Line Theory' ). This list was namowed down (o
26 sites using two main criteria (see Figure &),

* Reporting of a suspect UW decontaminanon vehi-
cle, a “Samarra” " type water truck in proximity o
the ASP—at the time the targets were selected, the
presence of these vehicles was regarded as indica-
tors of CWerelated achvity.

* An artillery unit capable of firing 1223mm maltiple-
rocket lapncher (MREL) or 155mm CW roumnds, also
in proximity of the site.

The ASPs of the Republican Guard Al Madinah, Al
Manawrah, Baghdad, and Harmmurabi Divisions were
of highest priority because of the units” trusted status
and locaton duning the combat phase of OIF, Exploi-
tation of the 26 ASPs began with a thorough review
of all reporting the facilities to discemn the status and
change in the site during and after OIF | in order to
narrerw the list of sites 0 be visited.

* Reporting revealed 16 of the 26 sites were either
empty, destroved, or contained unidentifled material
with-an imagery signature incongistent with CW,
Oine site was found to be a duplicate location under
a different name and another was removed for lack
of evidence, Teams from ISG visited the remaining
eight sites.
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= 15G; investigation of eight ASPs mmed up a wealth

of different [ragqi munitions including artillery
shells, and rockets. However, we did not locate any
CW filled artilleey.

Investigating Caplured Enemy Ammunition Points
{CEA Consolidation Points)

150 capitalized on efforts by Coalition Forces in
Diecember 2003 to begin a program fo consolidate
captured Iragl weapons infe seven presidentified
Coptured Enemy Ammumition (CEA) Depois (see
Figure 7). As of mid-September 2004, Coalition
Forces have reviewed and cleared a togal of 10,033
weapons caches dispersed throughout the country,
destroving a total of 243 045 wns of munitions, This
represents only part of Iraq’s pre-OIF munitions
inventory, and only a fraction of these were checked
by 1SG technical experts for signs of chemical agent
fll. {See Annex H)

Many of the rounds were destroyed at their origi-
nal cache locations or at a CEA depot; however,
150 technical expens have been working with CEA
officials o evaluate munitions that were returned o
consolidation points for storage or later destruction.

+ [5G reviewed CEA inventory lists for chemical-
capable projectiles, rockets, missiles, or bombs, and
conducted missions to the consalidation poings to
M-ruy, catalogue, and analyze specific rounds for
CW signatures, Mo CW munitions were found at
these sites as of September 2004,

+ [5G teams also sought unique munitions identi-
fied by CEA 2s new shipments amived onsite. No
sipnificant findings were repornted.

505 ertipmiztes teat CEA wisits allowed ax fo review ai
mosk aboul 10 percent of fragi munitions. As of 15
September 2004, CEA har identified a total of 10,049
caches (3 cache is considered a collection of muni-
tions in any guantity) throoghout Irag. The breakdown
of their activities follows:
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* To date, 10,033 caches have been cleared with a
total of 405944 tons of munitions delivered o the
CEA points, an average of about 40 tons of muni-
tons per cleared cache. OF that total, 243,045 fons
of munitions have been destroyed, and 162 800
fons remain at the CEA points for fuiure destruc-
tacn.

= 16 caches remain outstanding, containing an esti-
mated total of 6,068 tons, an average of 380 tons
per cache,

= 150 conducted CEA vigits at about a two-=per-
monih rate in eady 2004 and it 15 estimated that
50 experts reviewed about 30.000-75,000 tons
of munitions—about 12 to 18 percent of the grand
total of 412,012 existing tons.

* In addition to the CEA process, a large number of
munitions were destroved between OIF and late
2003, when CEA instinsted its process, Officials
at CEA have been highly efficient in destroying as
much as 25,000 tons of munitions per month.

* Recent data indicate that the grand total will con-
timse tor grow, Crver the six-week period from the
end of Tuly o mid-September, CEA discovered an
sddittonel 291 caches with a todal of 105,028 tons
of munitions—cache dizcoverie: continued to the
time of writing. CEA estimates a total of 600,000
tons of munitions is the total tonnage, incloding
munitions destroyed during OTF and scattered about
the countryside, [SG believes this number is fairly
uncertain, and could go considerably higher in the
future as new caches are discovered, We regard
GO0,000 as a lower limit on total munitions. Using
this number, we estimate we visited abour 8-12
percent {in round numbers, 1 percent), or less of
the total Iragi munitions stocks.

Although 15G only inspected a small fraction of the
Traqi munitions, we remiin confident that we have
not destroved chemical munitions in the process of

destroying Iragi weapons.

+ The US military has high confidence that the
destruction process has thus far proceeded safely,
with no release of chemicals connected with it
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Figure 8. Location of 28 AG ASPs. The "Red Lina" iz shown for refer-
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* The amount of inspections IS0 was able 1o carry
ot was consistent with the resources available,
and the safety factors involved in carrying out the
inspections of munitions facilities,

In addition to the ASPs and CEA sites, ISG under-
ook a syrienatic effort to review and hvestigare a
series of depots that factored prominenily in pre-

O F assessments of possible CW transshipsent
activity i Hre 2002-2003 Hmeframe, Several stud-
ies, bazed primatily on imagery Analysis at that time
concluded that Irag probably deployved CW munitions
from depois 1o ammonition supply points through-
out lrag as part of ongoing preparations for war, The
original lisi of 11 sites at which activity had been
noted was narrowed o two main depots for intensive
I5G investigation, inchuding site visits, technical
assessments, and personal interviews.

* Imagery analvsis observed indication of ammuni-
tion neovement Irag in 2002, Analysis of specific
activity—at the 11 depots—raised incressed ana-
lytic scrutiny and prompted a review of munitions
transshipment signanires throughout Irag.

* The key indicators to identify suspect CW muni-
tinns movement and storage includad the presence
of special guards, wehicles assessed o be decon-
tamination trucks, cargo vehicles, and the grading
of top soil near suspect bunkers,

150G began an investigation of the 11 major depots
By reviewing Imagery reporting of the sites fo
determine feasibility for site exploitations and by

i

subsequent site visits and identification af individu-
als and military officials who had previonsly worked
there, 150 analysis revealed that most of the sites
were destroyed or losted during or shortly after OIF,
and the military officers who worked there proved dif-
Aeult to locate,

» 180 conducted an in-depth investigation of the Al-
Muosayyib Storage Depot-—assessed peior 1o DIF
to have the strongest indicators of CW movement—
in an attempt o undecstand the nature of 2uspect
CW transshipment activity there between 1995 and
2002, (See Aanex H for a detailed account).

* Reporting indicated the presence of a suspect CW
decontamination vehicle at the Migdadivah Depot
north of Baghdad and prompited an ISG operation
o recover two vehicles for exploitation,

* The remaining sites were ol visited because
indicated looting and destruction that prevented the
discovery of any munitions remaining from pre-
OIF.
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Depot Name Pre-OIF “indlcators™ 15G Irvestigations
B | H-3 Ammo Storage | —CWY storage at H-3 NW n 1881 —Ramaining munitions cleared
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BHighlighted in Secrefary of State Powall's speach
to the UNSC,

Figuwre 7. Ammunition depols of interest feontinued),
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Annex A Chemicals Used for Assassinations

IIS Undeclared Research
[ on Polsons and Toxins ISG has found evidence that the HS utiltzed chemi-
| for Assassination cal materials to carry oul assassination operafions
' irt thee late 19805 and early 19905,
* o A former IS officer said that Muhammad Khudayr
! al-Dulaved took an aulo injecting syringe in the

The Iraqi Intellipence Service (115) M16 Direc-

torate—Iraq’s Undeclared Poisons and Toxins shape of a pen that can deliver a lethal amount of

a toxic substance to Enrope in 1988, but ended up

E ' Research Hot wring the device. The same source said a similar
. e I 7
The 1IS MI6 direc ed a sef of covert device was taken ro the UK in 1958
' laboratories fo produce, research, and test vari- The device was developed b 2
X ' s v the MO directorate,
ous chemical compounds, including the BW agent which would later become the M16 chemical direc-

ricin, While there ix no definitive evidence that M16 - ;
acie ced CW agents in these labs, the torate. The former 18 officer said that the direc-
M16 directorate may have been planning to produce
several agents incliding sulfur musiard, nifrogen
mustard, and Sarin.

tor af MY, Muhammad Munim al-Azmerli, would
persanally fill the device with either snake venom or
nitrogen musiard before giving it to an M4 afficer to
MEE GVEFRSTE.
+ Site visits to several M16 labs, safe houses, and
disposal sites have umed up no evidence of CW- s A former 15 officer claims thar Muhammad Munim
related production or development, however, many al-Azmileri used ricin produced at the MI16 Rash-
of these sites were either sanitized by the regime or diva site to perform arsasninations in 1993,

looted, limiting the obtainable information from site )
exploitations. However, we have nof come across information sug-

gesting chemical or biological materials have been
« 156 has had to rely heavily on sensitive reporting to  #sed for assassinations in recent years.

understand the activity that ook place at these sites, I5G has obiained a large body of evidence which

and there has onlv been limited, uncorroborated . .
' : “ . sugpests that the M4 directorate was responsible
' porting that the M16 had produced CW agents. for assassination operations, incleding rhe gisas-

Several reports have stated that ricin was prodoced sination attempts on George Bush and Husayn

ot one of these sites in the early 1990s, Kamil

. + A former IS officer claimed that the M16 director-

.
T
L

. » Little reporting exists on what chemicals, if any, the

ate had a plan to produce and weaponize nitrogen M 16 directorate provided other IS officers. How-

’ musmg;iﬁlm nmﬁ“dﬁ' and a pian to bm;l: ‘5;‘.1“ ever, the director of MI from 1996 to QIF, Nu'man
il swlfur miny in perfume sprayers and medi- Muhagmmad al-Tikriti, claims that the only chemical

) cine botrles which they would ship to the United , Seeni
States and Europe. The source claimed that they fIifﬁfﬂmggfﬂﬁ:ﬁ?:ﬁ;m e
could not implement the plan because chemicals to 8¢ pave ’

B produce the CW apgents were unavailable.

+ In the large boady of reporting we have on the Mi6,
cooperation wirk MId officers is ravely mentioned.
Furthermaore, ngne of the I8 sonrees with direct
access we have spoken to have told us they knew of
chemical substances given to the MI4 directorare 1o
MRE IR JESIIFiNaiions.

' 158G assesses that the 1S used these labs to develop
substances that kill or incapacitate targeted indi-
vidaals. Inlentions of senfor regime leadership with
regards to these labs have been difficult to determing
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due to the comparimented nature of the work, [5G
judges that these small-scale endeavors were nod part
of a WML program.

* The M16& chemical preparation division wias
responsible for producing and testing these sub-
stances of interest. A recovered document lists the
chemical preparation divizion's tasks which include
developing substances which kill and paralyze, and
concealing these chemicals in food and beverages.
Whar IS officers have told I5G about the chemi-
cal preparation division is consistent with this
documentary evidence,

« The same document lists less than a dozen individu-
als as being employed by the chemical preparation
division in 1999, IIS officers in other sections of
M6 were either unaware of the chemnical prepara-
tion division’s activities or unwilling o discuss
them, as severel 115 officers did not even list it as
one of M16"s divisions.

Purpose of 115 CBW Research

We assess thaf the M16 chemical preparation divi-
sian was nol wsed as the method for maimiaining the
techrical éxperiise reguired fo restart a large scale
CBW program, because M16's work was limited 1o
laboratery scale production.

+ M6 scientists emploved in the chemical prepa-
ration directorate would have the knowledge to
produce CW agents on a small scale given their
scientific training, the link the 115 had to Irag’s
early CW program, and the availability of covert
chemical labs and equipment.

* These scientisis focused on lab-scale chemi-
cal work, which would mean they would be less
capable to manufacture CW on 4 large industrial
scale than the engineers involved in [rag’s pre-19%]
CW propram.

Several scientisis in the MI16 direciorate likely had
the expertise to produce laboratory scale amounts of
CW agent, and the directorate had syfficlent labora-
tory eguipment avatlable to engage in CW research
ared develapment.

» Exploitation of the M16 headgquarters building
revealed that the directorate had larpe amounts of
laboratory glassware and analytic equipment, which
could be used for both legitimate work such as
food westing and forensic analysis, and illicit CW
production and development. However, precursor
chemicals required for CW agent production were
not found among the various chemicals located at
the headquarters building or its storage site in Djerf
al-MNaddaf,

¢ Iraq"s pre-Gulf war CW program had a heavy
115 involvement prior to being relocated to the
Al Muthanna facility, Some of the scientists who
waorked on CW agent production prior to the Gulf
war still had tes to the M16 directorate at the time
of OIF.

There are indications rhat the former regime

intended to use the M16 fo retain the capability to

produce CW agent on a small scale that wanld pot

be militarily sigrificant.

= According to a former [IS officer with direct access
to the information, & four man feam was created in
19495 wo produce CW agents on a small scale, The
source believed that the secret I8 lab work was imi-
tiated by Saddam Husayn who tasked the director
of the IIS to set up the program.

* The same source reported that Ireq dismantled its
capability to mass produce CW agent in favor of
retmining the ability to produce smaller, batch scales
of agent at covert labs. The source claimed that the
I15 possessed the equipment and chemicals neces-
sary 1o produce CW agents. We believe rthat this
report is enly speculafing on a plan te relain a
CW produciion capability, because the source fuas
stated several fimes that ihe ITS lacked the neces-
Fary precursors o produce chemical ageni.

Future Plans To Produce CW Agent

IS0 is unable to corroborate the sensitive repori-
ing that the 1§ was planning fo produce nitrogen
mustard, sulfar mustard, and Sarin, bul assesses
that if plans to produce chemical agent within the
IS existed, the M16 chemical preparation division
wourld have been the proup tasked with carrying
them out.




+ A former Iragi intelligence officer reported that
the M 16 chemical preparation division planned to
produce and weaponize nitrogen mustard using C3
rific grenades. The source provided 50 with tano
grenade launchers and cases of CF grenxdes he
claimed M16 officers were supposed to modify.,

* The same source later reported that the 155 had a
plan to prodece Sarin and sulfur mostand, which the
[I5 planned to distribute to the US and Europe, The
source claimed that the director of M 16, Mu"man
Muhammad al-Tikrti, gave him a perfume-bodiling
machine that was to be used to help carry ot this
plan.

Both of these plans are extremely difficull to corrobo-
rite because:

* The reporting on this aclivily skales | was never
carried ont,

* According fo the source of the above informa-
tion, only Fadil Abbas al-Husayni, Adnan Abdnl
Razzag, Mu'man Muhammad al-Tikriti (the direc-
tor af M16), and Tahir falil Habbush (the director
of the ITS) knew deteils about the plans to produce
chemical agent within M16. {See figures { and 2.)

Covert Labs and Related Activity

Exploitations of [15 sites have corroborated the
story that the chemical preparation directorale was
involved in the research and development of chemi-
cal materigls, but was noi producing CW af ihe linte
of OIF, Exploitation teams have visited several labo-
ratories, storage areas, and destruction sites, but have
only recovered materials which indicate the chemical
preparation directorate was involved in the production
of chemicals used for assassination or incapacitation

PUTpOSes,

The activity which fook place ar the various sites
Jocused mainly on the production of chemicals and
the testing of these chenicals on animals and identi-

Jfving Hreir effects on food and beverages.

* Multiple reports and a recovered lab potebook
show that the M6 chermical preparation division
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researched a vanety of chemicals including: Fluoro-

acetate, nitrosoamine, strychnine, thallinm chloride,
and varous pharmaceatical products,

+ Acconding 10 a recovered document, the chemical
preparation division was separated ko two Eroups:
One that produced the chemicals and one that tested
the intelligence applicability of a chemical.

* Reporting states that persons associated with the
intelligence application group tested chemicals on
mice, rats, rabbits, and pigs, and mixed chemicals
with varions foods to see if it changed the appear-
ance oF smell of the food (zee figores 3 and 4).

The M6 chemical preparation division changed
locations significantly during the past 12 years,
whick may have been done fo avoid UN inspectors.

* From 1991 to 2003 the M16 chemical preparation
divizion moved 3 times, from Eashdiyah, to Djerf
al-Maddaf, to the headquarters building in Karrada,
to @ small house in Thji, and finally to a residence
in Mustansariyah where the final operations of the
division took place.

+ Repoming says that a fear of the UN was the driving
force for some M16 activity, such as concealing
chemicals or closing down the
Rashdivah site.

Rashdiyah (M 33 32 03.0 E 044 20 26.4)

The Rashdiyah site was an active M14 site from
199 to some point in the mid 19905 where the
chemical preparation division researched ricin and
other, nor-CBW related chemicals,

= Reporiedly, ricin, PCF, and Hyoscine, a chemical
extracted from the Datura plant, were researched at
the Rashdiva site.

* Reports state that the Rashdiyah lab was eventually
closed in the mid-19%s and moved to the Djerf
al-Naddaf faciliny.

* A former IIS officer listed the Rashdiyah “Fish
Research Center™ site as being a secret luboratory
used by the IIS.
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Figure 1 (left) andﬂgmﬂ'fny.lw. Perfurme bolties and
batthing machine reportedly infended to weaponize Sanm
And sulfur mustand fo uee agatnst the US and Euroms.

Figure 3 {left) and Figure 4 {right). in sary May 2003,
& sansiive source gave coatifion forces 8 box of
chemicals he claimad the 115 MTE praparation divsion
wes researching. The chermicals wave meaan for
assassinglions or lo assist in dragping.
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The absence af labaratory equipment or chemicals
is miore likely the result of the facility not being ati-
fized by the M16 since the 1995, rather than being
caused by looting or sanifizafion effors prior fo OIF,

+ An explodtation of this site in Apnl 2002 uncoverad
chemical-resistant countertops and evidence of a
Tormer air handling system. No oiher signs were
evident that this facility hod been used us a chemi-
cal laboratory.

* Much of the chemicals and equipment present
at this facility were likely moved when the [1S
departed this site, A former high-level member
of the Iragi government with dicect aecess to the
information said that the 1S operated the lab from
[ 592- 1995,

Ricin and other chemicals were probably produced
and tested on mice and rais af the Boshdiva xife in
the early 19905, The amount af Ficin prodoced at ithe
sife was o greater than a few kilograms,

= A high-level I[S source claimed that Adnan Abdul
Razzag al-Ubavdi produced as much az 3.5 kg of
ricin in 1992, which was partially used by Doctor
Muhammad Abdul Munim al-Azmerli for assassi-
nations in the early 1990z, The source claimed thay
he saw the ricin, and Razzag personally informed
him about the amount produced.

* A mid-level IIS lab worker with direct access sup-
ported the Ricin production claim, and estimated
that Razeaq produced 2 ki of Ricin at the Rashdiya
site.

We have received conflicting reports about what
happened to the ricin produced of this site, and have

been unable lo retrieve any of the chemical

* The IIS source gave two different accounts of what
happened to the ricin, in June 2003 he said that the
ricin produced was given fo the director of the IS,
bt in September he claimed that Abdul Munim al-
Azmerl took posscasion of the ricin when the 115
lefi the Rashdivah lab.

* A detainee who was a high-level member in the IIS
said that the ricin research was halted on the order

of Huzayn Kamil, and the research turned over to
D, Rihab Taha The source claims that the rcin

produced at the lab was destroyed.

We believe that a detainee wha clgims only mil-
Nerams of ricin was produced af the site is either
unaware of the extent of MI6's work on the sub-
siance or frying o downplay the quantity of the
producton.

+ A detainee who was a high-level member in the [IS
informed [5G that Adnan Abdul Bazzaq al-Obaydi
produced nicin at & site 35 miles North of Baghdad
(likely referring to the Rashdivah 1ab). Razzaq
reportedly prodoced a few milligrams if ricin in
1942 while researching his thesis on the extraction
of toxing from natural substances.

+ The high level member of the Iragi government
who said that 3.5 kg of ricin was prodoced in 1992
also said that only a small sample of ricin was
produced by 1991, The detanes sourced abowve may
have only been aware of the scientist’s progress up
o 1991.

* Reportedly, chemicals produced at the Rashdivah
site were tested on mice and rats, which would have
been unlikely w occur with ricin if only milligram
amounts were produced (see Figures 5 and &),

Djerf al-Maddaf (N 33 15 15.1 E 044 33 05.3)

The MI& moved itz operations from Rashdivah o
Djerf al-Naddaf in the mid- 19905 where scienfists
continued the production and resting of chemicals,
The site appeared to be sanitized when a coalition
team exploited i€, but tre 115 may have removed
laboratory materials several yvears ago when they left
the site.

* According o a former BW scientist, an NMD
official went to the Djerf al-Maddaf site in 1997 or
1998, and though he was not allowed in the facility,
he believed it was involved in binlogical research
because he saw people he knew from the IIS.
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Figure 5 (leff} and Figure & fright]). The Rashdiya sile
was wheve the NS produced ricin in the early 13905, but
mo eviderce of recent et activily was wncovered during

the gite visll,

A report states that M16 produced small amounis & The director of M6, Mu' man Muhammad al-

of Sarin and Tabun al this site in 1997, which they Tikriti, admitied that he ordered the M16 director-
were later ordered fo destrov by the director of the ate o destiroy several mustard and nerve-agent
IS, While we have strong evidence indicating an IS precursors i the 1996-97 tme frame, but be did
chemical destruciion commitiee existed at this time, not say they destroved Sarin or Tabun. According
we are unable to verify that Sarin and Tabun were s Mu“man, the chiemicals were destroyed because
armong e chemicals destroped. they were on a list of prohibited materials given to

i him by the National Monitoring Directorate,
o The director of the TS created a committes (o

destroy the chemical agents and any related pro- M6 HOQ (N 33 17 00.9 E 044 24 32.0)
duction equipment, which was later carried out at ' '
the Dijerf al-Maddaf site, according to a senior [IS The M16 headguarters bullding in Karada housed

official. several labs and contained chemicals and chem-
istry equipmeni, buf the sensitive reports we have
* We have been able o verify that Muhammad al- on activity at this site do nof indicate that CBW

Caisi, who the source claimed was on the commit- research or development was taking place.
tee that destroved the CW agent, probably worked
on explosives for M21 duning 1997, M21 later
merged with the M16 directorate aroond 20060,

+ A former 115 officer with direct access claims that
the M 16 Headquaners building was used to pro-
duce biological weapons, but the source seems 1o
lack knowledge ahout biological sciences, and a
device he describes as being vsed o produce BW is
prohably a device used in analytic research.

» A document recoversd discusses a committee that
destroyed 4 containers of Phosgene, o CW agent
and precursor, in 1997, On the commities was
an M21 officer named Mubhammad Shukr, this iz
probably Muhammad Shukr al-Ckaisi, who was later
emploved by M 16 according to a separate docu-
meni.

The headgquarters building contained several
chemical and biological laboratories, but apparent
saritization gfforts of the site make the purpose of
the laboratories difficulf to determine from exploita-
Hon data alone.
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+ The April 2003 exploitation team found a micro-
biological lab capable of growing small amounts
of bacteria, analytical equipment, and labora-
tory chemicals such as solvents. According o the
cxploitation report, items appeared to have been
remowved from the site, and shredded documents
were present throughout the building.

» A family that moved into the former M6 head-
quarters building sumd that after the coalition’s
primary vigit to the facility in April, [IS personnel
returned o pick up several items including comput-
ers and equipment. Sanitization efforts may have
continued, because the weam that returned to the site
found burnt documents in October 2003,

The eguipment, chemicals, and literature found ar
the site are consistent with sensitive reporting on the
activities of the M16% chemical foremsics divisiamn,
which does not have sirong ties to CBW research

or the development of assassinativa-related com-

poands,

* The M16 chemical forensic division was respon-
sible for testing food for the regime, Other reports
corroborate that there was an M6 division which
had the ability to analyze chemical substances and
test food and other items for the presence of poi-
s0oms and toxins,

+ According to a senior 115 official who has reported
reliably in the past, this building served as the M16
headquarers, where research on toxins and their
properties took place. However, the same source
stated that the work was solely for defensive pur-

poses.

* Laboratory analysis of several samples taken at the
stz revealed that the M16 had samples of potas-
sium cyanide, the pesticides diazinon and Mala-
thion, the herbicide glyphosate, and several other
inmocuous chemicals. it would not be gnusual to
find these chemicals at @ laboratory examining
Joodsiufifs for poisons or contaminarns, because
such a lab would need standards to which it could
compere analviic resulls,

* Documents recovered at the M16 headguarters
building inclode scientific texis on the extraction of
toxic compounds, pesticides, detection of toxins in
food, water contamination, microbial agents, and
laboratory notebooks.

¢ A few of the documents recovered indicate that
M16 was interested in CW-related dual use technol-
ogy such as organophosphorous chemistry, A thesis
om the production and physiological effects of ricin
and Hyoscine was also found on site. The paper
wis prepared by M16 officer Adnan Abdul Razzag
in the early 19905 {see Figures 7, 8,9, 10, and 11).

IMicit Activity at M16 Headgoarters

The chemical preparation division may kave pro-
duced chemicaly which were used on 118 prisoners
or unkrnown Kurdish individuals when it wes focated
in the M16 headguarters during the late 19905,

* An M5 officer with said chat the director of M 16,
Nu'man Mohamtmad al-Tikriii, may have provided
dimethyl nitrosoamine to the director of the 350
in July 2000 for use against 4 unidentified Kurdish
citizens.

* The same source claims that Adnan Abdul Razzag
al-Ubaydi used dimethy! nitrosoaming on prisoners
under the control of the [IS M7 directorate starting
in 2000,

¢ The source informed [SG that when locaied in the
Karada district, the 113 M16 chemical preparation
division worked exclusively on producing dimethyl
nitrosoamine, a substance which, according o the
source, can cause lung and biver cancer within three
months.

Taji Lab (N 33 22 493 E 044 18 59.2)

The chemical preparation division’s fab in Taji
Socused on the research of three chemical sub-
stances, but the purpose of opening the lob may
have been to give the division a covert location io
produce CW agent for the regime.
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Figure 7 {top left), Figure 8 (fop right) and Figure

9 (bottom right). The M16 headquarters buiding
coriairned saveral srnal Eboralonies thal appeared o ba
trvaived in analytic chemisiry wark,

Figure 10 flaft} and Figure 11 frdght]. The headguariars
buiiding contained & lange amournt of chemical labaratory
enpiprnant, but the lack of CW precursor chemicals
makes it appear that the scientizfa af this site weare not
snvoived in CW ressarch or produchion.
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The 115 M16 laboratory located near Taji was
opened in 2000 for the purpose of producing nitro-
gen minstard, according o a former [IS scientise.
The five individuals azsigned to work at the lab
lacked the necessary chemicals to produce nitrogen

mustard, so they worked on a plant-based anesthetic

per the order of M16 director Nu'man Muhammad
al-Tikrit.

* The source said that while they were waiting for
Adnan Abdul Razeng to send back precursor
chemicals to prodece the CW agent, the division
researched the compounds dimethylnitrosoamine, a
mixture of Aluoracetate and thallium chloride, and
a natural anesthetic extracted from the datura plant.

= An exploitation team that visited this site found
a non-residential drainage system and signs that
chemical ventilation had been present, which help
corroborate the source’s cleim that the house was
used as a laboratory,

* - A former I15 scientist who worked at the Taji lab
said that the lab was shut down and all the equip-
ment removed when the LS issued its ultimatom
o Saddam Husayn to leave Iraq in 48 hours (see
Figures 12, 13, and 14}

Mustansarivah (N 33 21 17.9E 44 24 41.0)

The Mustansarivah site was the chemical prepana-
tion directorate’s final location, where the burial
and destruction of chemicals took place. Research
activity on chemicals was minimal ar this site.

* The M16 director, Nu'man Muhammad al-Tikriti,
said that when the officers in the chemical prepara-
tion directorate were based at the Mustansanyvah

house in 2002, they did not do any notable chemical

work and spent most of their time destroying old
chemicals and moving other chemicals and equip-
ment to a storage site in Djert al-Maddaf.

* A house in Mustansariyah received equipment from
the lab in Taji and CW precursors in [ate 2002,
according to a former [18 officer with direct accgss
to the information. The source believed that nerve
agent production was being researched at the site,

5

experiments oocurred on the roof of the house, and
that chemicals were buried on the property.

* We assess that this source had direct access o the
movement and bural of chemicals, but we believe
the source does not have authontative socess on
information about the identities of chemicals
involved or the research activities of the Mustan-
sariyah house, The small time frame that the ITS
was aJf the site, combined with the tme constraints
of setting up a chemical lab, make if onlikely that
extensive rescarch took place at this site.

The exploitation of this site found a few items indi-
cating that the Mastanserivak had supporied ITS
chemical-related research, but the site was mostly
ey,
* Im April 2003 an exploitation team visited the Bus-
tanzanyah site where it found IS documents and
a few laboratory-related items and chemicals, but
nothing appeared o be CBW related. The site was
mostly empty, and appeared 1o be recently cleaned
and painted,

* A high level member of the Irag povernment with

direct acoess to LIS activity accompanied the explo-

tation team and pointed out several rooms that were
used for laboratory chemical storage, but the rooms
were empdy leaving the impression that the chemi-
cals had been previously relocated.

* On the roof of the Mustansariyah building, the
exploitation team found chemical-resistant coun-
tertops, chemical fome hood face plates, and spare
parts for fume hoods,

* On the perimeter of the Mustansariyah site, the
cxploitation team recovered a box of medication
that was used to cause pain, humiliation, or death
in Saddam Huosayn's adversanes, according to a
high level member of the Lragi Government that
had direct access to the information (see Figures |5
and 16},
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Figure 12 (top left), Figure 13 {top right) and Figure
14 (bottom right). The M18 sile in Taji appeanad fo
be sanilized by the me it was ingpectad by the 156,
alfthough soma physical svidence corroboraled the
sourca’s clalm thal the house formerly housad

8 izboratory
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Figure 15 {top left) and Figure 18 {Top right). Mo
suspect chemicals ware found af the Mustansarfyalt sile,
buf tha presance of chemical coumntariops amd Kotferman
hoods corrobaratad the stary thal the M18 plannad fo
irse fhis site for chamical Iatoralony work,
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Site exploitations have verified thar material was
buried af the Mustansarivah site, athough 15G has
been unable fo determine the identity of itents pres-
eni af the site,

* The exploitation team that visited the Mustansa-
riyah site was able to excavate various vials and
broken glassware that was buried in the vard, but
the contents of these containers could not be veri-
fied.

* In September, an [SG exploitation team reomed
10 the site to ke various soil samples for analysis,
which came up negative for the presence of BW

agents or oxins. The samples were not analyzed for

the presence of suspect chemicals,

* According 10 a chemical forensic lab report, no sus-
pect chemicals were found in three contact semples

taken from various locations in the house.

Salmadiyah Warchouses/Burial Site (Djerf
al-Naddaf, N 33 15 22.0 E 044 33 03.2)

The burial and destruction of chemicals also
eecirred at two MI6 warehouses locared near the

Sormer M16 facility in Dierf al-Naddaf.

= II5 officers moved chemicals from a warehouse in
the Karada disirict of Baghdad to be disposed of at
a site in Salmadiyah in March 2003, according to
reporting. The report stated that chemical contain-
ers of various sizes were buried in a deep pit and
that several of the containers were broken either
during the move or when they were placed in the

PpiL.

+ A former IS officer with direct access to the
information reported that chemicals stored at the
Mustansariyzh site were moved to the warehouses
in Salmadiyah where some were destroyed. A bum
pit was near the warchouse where 118 officers took
some of the chemicals and poured them directly
inge the pround.

* In a separate report, the same former 115 officer
describes the chemicals as being CW components,
but the source also describes the chemical compo-
nents in not-scientific terms, such as “impressive

53

and beautiful,” which indicates that he probably has

little training in chemistry and may not have had
direct knowledge about the identity of the chemi-
cals,

* A former [I5 chemist with direct access claims that
material at the Mustansariyvah site was relocated to
ihe Salmadiyah warehouses in 2002,

The use of these warehouses for the storage of
chemicals and equipment was corrobarated, but the
site was thoroughly sanitized gfter the first coalition
visit, preventing complete exploifation of the ware-

howser” coklens,

* An exploitation team visited the site in April 2003
and found two warehouses which contained labora-
tory chemicals, lab equipment, and documents. The

specific chemicals were not detailed in the exploita-

tion report, but no CW agents were present in the
warehouses,

* In April 2003, 115 officers destroyed the warchounse
which contained the material, according to a former

IS officer with direct access to the information
(sewerdl other warchouses in the area had already
been destroyed by coalition bombing).

* US military officers revisited the site in July 2003,
but found that the warehouse had been destroyed
(see Figures 17, 18, and 19,

Karwai Burial Sites (Al Adaim Desert,
NMIFE 044 31)
The S buried equipment and chemicals, whick

may have included CW precursors, al a remofe sife

Novrth of Baghdad in the mid-1990s, ISG has been
unable to corroborate that CW-related chemicals
were hidden at any of the 5 exploited sites,

* An exploitation team originally visited the sites in
April 2003 where they recovered equipment used
for animal testing, and bumed C8 grenades. Buried
chemicals were also located, but the 1eam deter-
mingd that sample analysis would be unfeasible, so
the identity of the chemicals remains wnknown,
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Iragt Regime Use of Poisons and Toxins
an Human Subjects

HE Involvement in Human Testing

In the 19705, and possibly into the 805, the IS con-
ducted testing of deadly chemicaly on hunran sub-
Jjects under the leadership of Dr. Mubammad Abd
al-Muanim al-Azmerli, the head of the IT5 al-Hazen
research facilify.

» Dr. Murim confessed ro adminiztering various
chemicals to hurian test subjects from T975-1980,
Dy, Munim staved that former IS director Barzan
al-Tikriti ordered him to carry out the festing

program, along with No"man Muhamnued al-Tikvind

{who wanld later become the head af the M16
directorate in 1996 ) and Ali Hassan Jasim (who
admiristered the lethal doxes).

According to Dr. Munim, the polsons were being
developed ar assassination tools for wre overseas,
ad that the IS wanted a substance that would nor
Eill its victim wntil § howrs gfter it was consumed,

+ 4 high-level member of the Tragl government with
direct access claimed Dy, Munim wsed poisons and
toins on approximalely 100 prisoners, incliding
Kurds, Iranians, and a Saudi Arabian. The prison-
ers were piven lethal doses of various subsiances
including Lasix and dimethyl mitrosoamine.

Dr. Munim gave political prizowers poisoned food
and gave other imdividuals infections. The offi-
cer also said thar Dr. Munim tested explosives on
human subjecis, and that he was a “sick man.”

* According fo sensttfve reporiing, D, Manim tesied
drugs which affected memory and sexual function
on 15 prisoners between 1950 and 1989, Any sub-
jects that survived the drags piven to them by Dr.
Munim were lafer executed,

The testing occurred at the M7 directorate’s Haka-
mia prison, where the viciims were prisomers who
were senlenced o death.

-

D, Munin said that sabjects for the testing were
provided M7, the direciorate in charge of the 15
prison systemt where enemies of the regime are
incarcerated, The M7 directorate was also respon-
sible far imterropations and has been implicated in
the foFINring of iRmres,

Nu' man Muhammaod al-Tikridd denied being per-
sonally involved with any of the testing activiry,
biet admitted to withessing Dr. Munim adminisier
poisons to prisoners 10 fimes in 1983 ar the M7
Hakamia prison. Al-Tikeitl stated that the pofsons
included cyonide, metfl micro chloride, thallium
acetate, and sodiam fuoride. “"Methyl micro chilo-
ride” probably refers o liguid methvl chiaride.

D, Munim claimed he tested chemicals on 20 sub-
Jects, and used lithivm acetare, strychnine, fibrium,
digitalis, and cvanide,

The discrepancy between Dr. Munim and No mon's
stories about the human testing activity may indicale
that one or both individuals was not being honest,
or could not recall the details about the extent of the
activity when discussing i with ISG officials.

The admissions made by Dr, Munin and N man
baotk anempt to downplay the human testing activ-
itv. Dr. Munim claimed rhat the nimbers of sul-
Jeers were small, and Nu'man insisted that he onfy
witnessed the activity and did mot participaie.

D, Munim and Nu'mian's stories aboul the testing
at Hakamia are significantdly different in terms af
dates and matertals tested, even though both indi-
viduals admirted to having direct knowledge on the
aetiviy.

Neither individual's story matches information
provided by other sources who described the resting
AoV,
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Iragi Regime Use of Poisons and Toxing
on Human Saljects (continued)

DSy Testing of Chenticals on Humans

Multiple sowrces have described testing of chemicals
on political priconers witlin ifre Tragq's Directorate
of General Security (INGS) daving the [980s and tn
the early 19905,

= A former DGS biclogist with direct access fo the
information said that wetid 1997 Department 69
in DGY imported roxing and tested them on politi-
cal prisoners sent from DNGS headguarters. This
deparmment’s official duties were for testing the
Towod of Saddam’s inner circle for polsons and con-
Larminanis.

* According fo reporting, individuals were given
milky liguids ar a INGE labovatory run by Depart-
ment 0% which caused them to die within 3-4 weeks,

s A different report states that DGS officers pave
milky liquids to political prisoners, who died 40
minpdes gfter conseming them.

Pogsible 115 Human Test Site in Baghdad’s Karada
Districe (N 33 17 14.8 E 044 25 12.6)

180 has investigated the claim that human testing
aecurred af a residential house in the Karada district
of Baghdad near the Tigris River. We have identified
the building that the activity reporiedly took place in,
but have been unable to corroborare that any illicit
activiey took place.

* Adccowding to reporting, i July 2000 mine imdividu-
aly were broupht info the house, tied down to beds,
and had srall fubes ploced into each of their arms.
The next day all of the prisoners showed signs of
bleeding from the mouth. A female doctor gave
each of the prisoners an infection, and the next day
six of the prisoners were dead,

« The same report said that the doctor performed
aitopsies on at least one of the victims, which sug-
gests that she was frying 1o determing the ¢ffects of
the substances givew fo kim,

v Bosed on highly detailed information atroul the
lacarion and descripiion of the residence taken
Srom rhe same report, 150 managed o identily and
exmloft the suspect facility,

v INOF site exploitarion revealed no evidence of hurman
testing or other CBW activity, but the site appeared
o be heavily sanitized or looted, All furniture and
Sixtwres had been siripped from the facility, includ-
inng floor riles. Based on the site layvoot af the
residence, we aspess Heal this 5 the same facility
the sensitive report referred to.

We have been wnable fo identify the exact prrpose or
owner of this house, bt mited information indi-
cates thar i belomged fo the ITS.

* Presidential secretary Abid Hamid Mahmud, whe
was reported to have been at the site in 2000,
claimed that the building was wsed as an TS guest
haonse,

* During the site exploitation, IS business cards and
particlly burned NS documents were recovered,

Despite the reporting, we do ol believe that this
Jacility was associated with the ITS MI6 (M)
chemical forensics branch.

« Reportedly, this facility was used by the MOG
branch and was invodved in the chemical analvsis of
wrknown material.

» This reporting appears fo be describing the
activities of the chemical forensics division of M 16
fformerly known as MYIMOG ), Maltiple reporis
indicate that the chemical forensics division was
based in the M16 headquarters building, which is
focated on the same road bt further west.
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Figure 17 (top lelt], Figure 18 (top right) and Figure
19 fbatiom righi). Tihe W16 direcloraie siored & lange
aupply of leboratory chemicals and equipment at the
warehauses in Der! al-Naddal, but mo CW precungors
were present whan the expinifation fesrm amrived

¢ We have not been able to cormborate the reason
material was buried in 1994, but Nu' man Muham-

* A tcam returned in August and excavated chemical
containers, but found that several containers had

been damaged in the burial process. A high level
member of the Iragi povernment with direct access
claimed that an autoclave and glove boxes were
buried at the site.

mad al-Tikon stated that chemicals were buried
during the 1996-1997 timeframe in this area
because they were on a list of prohibited materials
provided by the National Monitoring Directorate

(see Figures 20 and 217,

* The same source, which led the team to the sie,
cluimed that the 115 buried the CW precarsor thio-
ny1 chloride, thionyKiglyeol {which may be a refer-
ence o the CW precursor thisdiglycol), slassware,
and chemical protective gear af the site in 1994
and 199€, According 10 the source, the burial was
ordered by Abdul Munim al-Azmecli o bide the
chemicals from UN inspectors,

M16 Procurement Efforts

The M6 directorate atilized several different ave-

mices to obtain chemicals and equipment, but faced
difficultles procuring Wicly materials or Bems Hhat

wonld draw attention o the directorate’s work,
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p ol T iaich Zata N
Figure 20. Various buried chemicals
v iocgilad al the Burial siles.

Figure 21. A Sklnner Box, 8 davice usad o fest
smaN rodents who are urnder Hhe effects of druigs
or chemicals, was necovered at one of the sitas.

* A high level member of the Iragi povemiment with
direct aceess to the information claimed that 115
officer Adnan Abdul Razzag was sent to Russia to
sef up a procutement network (o provide the MIB
directorate with CW precursors.

+ MNu'man Muhammad al-Tikrit said that the M6
directorate never tried to procure CW precursors
during his enure as MI16 director. He said that
the M16 had a significant store of chemicals in
the Djerf warehouses that it used, and M16 scien-
tists got any additional chemiculs it needed from
unspecified Iragi ministries.

We have no evidence to supgest that M16 used M4,
the IS directorate which hay been linked to assist-
ing Iragl procurement efforts, ko obiain prohibited
CW chenticals or equipment.

* Nu'man Muhammad al-Tikro claimed that M6
met with M4 sources on a few occasions (o obiain
equipment for M 16, but none of the materals
Mu'man discussed were prohibited.
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* A former 115 officer with direct access said that
MNu'"man Muhammad al-Tikeiti, the head of MG,
attempied 1o get several chemicals through M4 in
1998 including the CW precorsor thionyl chloride.
The source claimed that M4 was onable to get the
requested chemicals.

« A recovered document discusses an M16 request
for luboratory equipment and chemicals in 2001,
The document recommends M4 do a feazibilicy
sty to find out if one of their foreign agents could
assist in getting M6 the items it needed.

+ A former mid-tevel 1S officer said that M4 pro-
vided technical papers to the M 16 directorate, bat
did not get any chemicals or equipment for the
directorate. The source said that M 16 had its own
procurement group that made trips out of the coun-
try o purchase equipment.
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Assassination Pen Found al al-Karwai (N 34 14
34.9 E (a4 031 32.00

The pen-shaped auto injector recovered af al-Karwai
nray fave been one of veveral such devices the [15
had to perform assassinations of the former regime’s
key targers.

+= A former 115 scientist with diréct aceess 1o the
information stated that the 115 developed pen-
shaped devices meant v be used for issassinations.
Muhammad Khudayr al-Dulaymi, the director of
1S zpecial operations, ok one of the devices to
Londan in 1988 for an assassinalicon, but did nof use
N,

* The same source claimed that Abdul Munim al-
Azmerli gave the order to create the devices, which
were produced from 1981-1985.

s An IS0 exploitation team recovered a device that
matches the description of those requested by
Azmerli buried at al-Karwai with other [IS mate-
rials, The device was tested for the presence of
chemicals, but nome were found.

* The large needle on the device makes it appear
poorly suited for covert assassinations, and the
former 115 scientist said that the device's orginal
use was for animals, This may indicate thar the
IS decided to after a pre-existing device, rather
than develop its own specially designed for human
targets.

(Mher M16 Burial/Disposal Sites

A source lod a coalifion exploftation team o a gite
near Musayyib where chemicals may have been
buried to avoid detection by UN inspectors,

= Mo OW related materials were recovered, buc the
team found a large amount of chemicals buried at
the site. The sensitive source claimed that the MG
buried the chemicals in 2002 because the 115 was
womed the UN would think the M 165 chemical
sTOres were oo exiensive for legitimate use,

* The head of M6, Mo’ man Mobammad al-Tikriti,
cluimed that he directed MG officers w bury
chemicals in 2002 becanse they were old and were
no longer useful 10 M16 scientists (see Figures 22
and 23).

According o reporting, the director of the 115
research center, Muman al-Masiri (likely Nu man
Muhamimad al-Tikriti, the director of M 1G], was
seen burying syringes, vials of ligud, cans, and bags
of chemicals in March 2003, Nu"man buried the
items with at least one other I8 officer at a location
near the al-Samida depot and gave the specific GPS
coordinates. ISG assessed that this reporting did not
merif full exploitation due fo its inconsistency with
other M6 burial reporiing amnd e source’s Indirect
aceers b the informafion.

Historical LIS Ties to Irag’s CW program

The IS likely had the technical knowledge o pro-
duce several CW apgents, Incliding Sanin and sulfur
mustard, because the IS was fnstromental in start-
ing frag's CW program in the 1970x.

» Dine [1S officer we spoke with was able o men-
tally recount the formula for producing Sarin nerve
agent, despite not having worked on CW produc-
Liomn In recent yesrs,

+ Iraq's FI'CD states thar efforts to produce CW
agent began at the al-Rashad site, where researchers
were able o produce lab-scale amounts of mustard,
Tabun, Sarin, and various pesticides.

* According to a former Iragi Ministry of Defense
scientist, the 115 began to research organic phos-
phates at the al-Rashad facility in 1974, A team
of approximately 30 scientists worked 1o produce
mustard gas at the location, and the effort was led
by Dr. Muehammad Munim al-Azmerdi.
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o iy ! nea wers located at the Mussyyib site.
» A tormer Iraqi Intelligence officer with direct + Dor. Munim stated that the IT5 chemical warfare
access o the information said that Dr. Munim research lab was located in al-Rashad from 1974-
obtained the equations for producing chemical 1979, but was move to Samarra in 1930 and then
- weapons and established laboratories in Salman Pak later to Salman Pak.
duting the 1980-E2 timeframe where he worked on
e Sanin, sulfur mustard, nitrogen mostard, and tear

gas (TS5

* The [IS CW lub in Rashad which was operational
from 1974-1979 was relocated to Samarra in 195810,
rr and then moved o Salman Pak in 1983 according
’ 5 & former IS chemist, The same source stated that
C5 (tear gas) and Sulfur Mustard were provided
by the [IS researchers to the Irag military to use
during the Tran-Iraq war,
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Annex B
Al Muthanna Chemical
Weapons Complex

Background: Evolution of Iraq's Chemical
Weapons Development Facilities

Irag’s pursuil of chemical and biological warfare
programs dates back to the early 19605 when mem-
bers af the armed forces iraveled overseas, including
to the US and UK, in pursuit af CBW training. From
this training, Iraq formed the Chemical Corps. With
this foundation and a change in political power from
the Ba'thist revolution in 1968, Iraq began a cam-
paign of organized research and development into an
infant CBW program.

¢ Junior Army officers were trained in United States
and Fussia in chemical warfare during the 1960s.
The Iragi army then formed the Chemical Corps.,

* A division of opinion evolved in the chemical
corps where the more Senior Officers desired only
a defensive CW program while Junior Officers
favored both an offensive and defensive program,
This rift in leadership opinion continued into the
1970,

* The Ba'thist revolution forged contacts among
Tunior Officers of the chemical corps and Senior
Officers of the Army enabling Irag o embark upon
an offensive CBW program.

Irag’s first attempt fo produce a chemical weapon
was a series of failures and limited technological
advances.

+ During the early 1970s the Army developed the
concept of “Scientific Centers for Excellence.™
The goal of the project was to develop a chemical
weapon, however after four years of poorly orga-
fized research, the project failed to achieve the
development of a chemical weapon.

The desire to undertake an offensive CW program
continued, and a more organized approach o pro-
duce a chemioal weapan began in 1974 ander the

military leadership and Iragi Intelligence Service
(ITS) oversighi, In 1975 the Al Hasan instifute (the
first laboratory devoted to the development of CEW)
was formed. Its main laboratory was at Al Rashad in
suburban Baghdad.

* ‘The Al Hasan Institute was founded as the nucleos
for chemical research dedicated to CW develop-
ment.

* Al Hasan was funded by the government through
the Ministry of Higher Education, not the military.

* The Al Hasan Institoie was intimately sopporied by
the IIS. The project was not just a Chemical Corps

project.

Two key military personnel founded the Al Hasan
Instinte, the first laboratory devoted to the develop-
ment of CHBW.

* Ushassan [brahim, a captain in the chemical corps,
formed the Al Hasan Institute,

+ Faiz ‘Abdallsh Al Shahin, an Imelligence Officer,
was Ghassan's assistant,

The institute establisfhed a mentorship and overseas
training program to foster beller-trained scientisis
and chemical corps officers.

* Some of the more prominent Irag chemical weap-
ong experts received their PhDs from the Chemical
Warfare Academy in Moscow from 1973 to 1979,

—Dir. *Imad Husayn ‘Abdallah Al *Ani (Research
arvd Development)

—Dr. Salah-al-Din *Abdallah {(Weapons Design
Expen and Toxicity Research)

—Dr. Harnmad Shakir (Weapons Preparation
Expert)

Irag’s second organized attempt ot CBW produc-
Hon ended abruptly in o scandal and the Al Hasan
Institute was abolished in 1978,
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+ The founder of tse Al Hasan Institate and a nomber  » Project 922 was referred o as the Samarra’®
of staftf were imprisoned for fravd and embezzle- Chemical Weapons Production and Storage Com-
ment. pex, The name was chosen becanse of its close
proximity to Samarra®, Irag.
+ The program, though it made substantial advance-

ments in CW research and development, never = Fraject 922 was known fo the Iragi community a5
succeeded in CBW production. The program wlii- The Siale Establishmeni for Pesticide Production
mately failed to mect expectations. {(SEPF).

Praoject 1/75 evolved from the Al Hasan fnstitwte and  » Currently the complex is referred to as Al Muth-
began to materialize after 1978, Praject 1/75 evenit- anna Chemical Weapons Complex.

ally evolved inte Irag's third and most successful

attempi in developing a viable and productive CBEW  Within three years (1978-1981), Project 922 hod
program. Funding came from a different minisiry, gone from concept fo production for first generalion
leadership was changed, and resources became Fragi chemical weapons (mustard ageni). By 1984
more remotely located away from Baghdad, Irag started producing s first nerve agents, Tabun
+ Project 1/75 was a remnant of the Al Hasan Insti- ﬂfﬂﬁn-:;;ﬁ; :ﬁ;ﬂuﬁnﬁ yiEuiﬁq

tuke and ;';tart-r:d as a small Facility 40 km 5W of had produced VX. The program reached it zenith
Siomarra’, Irad. in the late 19805 during the Iran-Trag war. Between
+ The Ministry of Defense funded the project. fcﬁ;;::"‘:lﬂf, fraq produced over 3,557 tons of
+ Lt Gen, Nizar “Abd-al-Salam Al-Adir spearhesded  * Initial research onder an elite group of chemists
what later became the largest campaign in the pur- focused on mustard, but rapidly propressed into
suit of chemical weapons in Irag”s history, Tabun and Sarin (G-Agents), Production efforts for
musiard started at 10) tons of agent production in
In 1980, after Saddam took power, Project 1/75 was 1981 and increased roughly B0-104 tons per year
greally expanded. The project was renamed Project unti] 1985 when the facility annually produced 350
922, With the Iran-lraq war lnoming, Iraq made the fons. In F9ET Irag produced almost 9 tons of
CBW program a top prioty. mustard agents and in 1988 they produced close to

SOK) tons of 1,
* Cierman firms were coniracted to build equipment fns of Agel

and fecilities designed for the sole purpose of the e Tran produced bet &0-80) tons of Tahu }
safe, efficient, mass prodoction of CBW agenis, ;]T;' I]:jem::: [gadw::.;;l 1986 - A anmt

= Iraq’s elite scientists were recruiled. Research
groups were coalesced and moved into these facili-
ties near Samarra’,

* Eveniually they researched Cyvclosarin and VX
concurrently. In 1984 Irug produced 5 wons of Sarin.

_ Iraq constanty increased Sarin production efforts.

. In 1987 and 1988 uced 209 and 394 tons

To maintain anonymity, Profect 922 was known of Sarin, mspetliv:]-;fl prod

o the Iragis as a pesticide production company.

The State Establishment for Pesticide Production .

(SEFF) became the front company for frag's 1040

square kitomefer industrial facility dedicated to

CBW production.

Cyclosarin was highly desirable to the Iragis
becanse of its low volatility and the commercial
availability of its precursor compound cyclo-
hexanol. These factors gave Cyclosarin several
advantages; it was casier to work with in hiodter
ervirontments, had enhanced efficacy and storage




life, and the precursor compound cyclohexanol was
relatively cheap, commercially available, and dif-
ficult o control by sanctions,

= Irag produced 2.5 wns of VX in 1988 before ending
pradoction due to the end of the Iran-Trag Yar,

« Production for Sarin, VX, and Muostard resumed in
1960,

Dyuring the early years, Egyplian scientists provided
consultation, technology, and oversight allowing
rapid advances and technological leaps in weap-
onization, With the Iran-Irag war well underway,
Egypt assisted Irag in CW production:

» In 1943, Egypt made modifications to the Grad
122 mm Multiple Laonch Rocket Syatem 1o enable
warheads to store chemical agents,

* [n 1984, Exvpt exported Grad rockets with plastic
inserts to hold chemical agent.

= In the mid 19805, Irag invited Egyptian chemical

weapons experts to lrag o assist in producing Sarin
MNions.

Project 922 Becomes Al Muthanna afier 1986

Project 922 underwent a name change in 1956
when the Al Muthanra Staite Esfablishmrent {MSE)
oversaw operations and e facility beeame known
as Al Muthanna (see Figure 1). The secrecy aof the
Jacility began lo erode in the oiid 19805 precipital-
ing a venue change in Praject 922% production and
research.

+ The BBC Panorama aired the documentary “Secrets
of Samarra” * on 27 October 1986, Security and
secrecy were compromised for this clandesting
CBW program.

» The original Director General Li Gen. Nizar was
relieved by Fiaz "Abdallah Al Shahin in 1987 (II5
agent and co-leader of the Al Hasan Institute).

* The Establishment was zubordinaie to the Ministry
of Indestrial Commission (MIC)

Research and production efforts underwent a stra-
fegic change in 1988, after the Iran-Trag war ernded,
when a commercial product line was introduced.
Despite the strategic production change, Irag always
maintained the philosophy that a CBW program
would persevere; in Hmes of war facilities would be
utilized for CBW production and in times of peace
Jucilities would be cosverted o commercial entities
with the ability fo guickly revert.

« Al Muthanna (previously Project 9220 halted CW
production focusing instesd on R&D, purification
and stabality of CW agentz during Augnst 1958 o
April 1990,

* The rationale for stopping the chemical weapons
production was that the CW agents at Al Muthanna
throughout the previous vears were in the crude
stale, containing many impurities which affected
the stability and consequently the storage ability of
the agents.

* The need for CBW agent drastically subsided and
resources begin to stagnate from the reduced pro-
duction requirsment.

¢ Personnel and Facilities were redirected 10 formm-
late and prodoce commercial products such as lice
shampoo and petrolewm jally.

« Al Muthanna, however, maintained iz ability to
conduct a vibrant CBW research, development and
production program.

[
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In order to ensure self-reliance, mininize depen-
dence upon foreigr resoarces, and conceal a CBW
program within g legitimate commercial entily,
Director General Fa'iz in the mid-late 19505 began
producing, purchasing, and wtilizing off-site facili-
Hes. The facilitier cortained the next generation
equipmens and were research capable.

¢ Dependence upon foreign suppliers for precursors
made the CW program vulnerable, Self-reliance for
precursor production became a priority.
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Figure 1. Al Muthanna Chemical Weapons Comples.

The BW program rrafled the CW program, b gained
monrentn i 19835 by & compelling proposal subnyis-

bl by Prifessor Nasser Al Hindawi, A microbiologise,

D Rihab Bashid Taka, was recruited 1o lead the new
AW program for Project 922, Research sterted o1 Al
Muthamea but 1987 was transferred 1o Salman Pak,

* The State Organization for Techaical Industrial-
ization recommended Dr Rikhah Raghid Taha Al
‘Azzawi be recruited lo pursue the extablisharent
of BW program.

* In 1985 g laboratory was wiilized ar Al Marharna
and staffed with scientists to develop Bacillus
anthracis, Hee cansanive agent of anthrax, and
bafulinnm foxin,

* fn May 1987 the BW program was transferred io
Salman Pak. There was o leadership change at Al
Muthanna and aew management uinder General
Shalin believed the BW wark in.tﬂ:ﬁred wiify LW
precipitating the location change,

+ The BW program remained under Al Muthanno
Srate Extallisliment control,
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Table 1. Profect 822, declarad production volumas of CW agenia.

* Cerain CBW projects at Al Mothanna were com-
partmentalized and relocated to other locations., Al
Muthanna began acquiring commercial chemical,
hiological and pharmaceutical facilities o conceal
the CB'W program within analogous commerdsial
Enterprises:

—Agarquf Laboratory

—Fallujah I, I1, and I1 {also known as Habbanivah
I, 11, and 1} to coalition forces,

—The Serum and Vaccine Institute (SVT) at Al
*Aminyah.

=Sumarra’ Drug Industries.

Ax early ax April 1990, under fear of hostilities from
Israel, resowrces af Al Muthanna were focused fo
operate af full CW production capacity. The Iragi
invarion of Kuwail in the same year precipiiated an
international reprisal. A US-led bombing campaign

3

quickly ensoed amd disebled Al Mutfianna s prodoc-
Hon abilify. After the bombings, reestablishing late
Iran-Iraq war production rates proved difficult and
dangerous. Al Muothanna was not able to recreate
Iran-Iraq war CBW inventories,

¢ In 1990 Al Muthanna produced 173 itz maximum
annuil production volume for mustard, 173 its
maximum annual prodoction volume for Sarin and
273 its maximum annual production volume for VI
See Table 1 Project 922 Declared Production Vol-
umes of CW Apents in this section for CW agent
volumes.

O 02 April 1990 Saddam announced that Irag pos-
sessed binary agents similar to the US and former
Soviet Union and threatened to use them on Israel if
the Iiraclis attacked Irag with nuclear weapons.




» Al Muthanna began preparation, in late April 1990,
for filling Al Husayn warheads with Sarn and its
mixiures and switched to prodecing the binary by
Aupust 1990,

» Production efforts intensified after August 199,

o An order was issued by MIC in late 1990 (o evacu-
ate all Al Muthanna State Establishment docw-
ments. To implement this requirement, mose of
the documents were transferred to aic-rad shelters
within MSE.

= Al Muthanna essentially ceased production in
December of 19940 and refocused resources on dis-
persing CW stockpiles and equipment for protec-
tion aeainst the anticipated bombing campaigns,
which started in January 1991,

Al Muthanna Chemical Weapons Production
Facility Before and After Desert Storm

Al Muthanna’s ability to produce chemical weapons
ended with the Gulf war, and soon afterwards the
UN resolution proseribed Trag’s ability to produce
chemical weapons, The Fallujah satellite facilities
tdamaged during the Gulf war and not destroved
by UNSCOM), were repaired with the exception of
Fallgjak I whick was pot operaiional and operated
as dual-use capable fociliies. The majority of the
Al Murhanna complex was bombed during Desvert
Storm, completely incapacilaiing Irag's chemi-

cal weapon production capabilities, however, large
stockplles af chentical weapons and bulk agent
survived,

Laboratories and production areas are shown below
after the Gulf war bombing. Facilities boxed are
annotated. The facilities not boxed in the enclosure
are Iragi decoys (see Figure 2),

After the bombing during Desert Storm, the roofs
on the research facilities collapsed incapacilating
research capabilities af Al Muethanna, The animal
house was left,

During Desert Storm, Hee bomb gssembly grea was
destroyed. The engineering support area and Chemi-
cal ard Material Storage area experienced some
collateral damage. Chemical and Marterial Storage
Area where CW precursors were stored at the end of
February 1991 were not bombed but experienced col-
lateral damage as a result of the bombing.

The precursor and agenf production area at

Al Muthanna was nol completely destroyed during
Deesert Storm. Portions of the mustard (blister agent)
production and storage area survived, The VX and
Tabun production (rerve agent) facilifies were inca-
pacitated. Decoy facilities that had been built on the
complex remained intact (see Figure 3 for complete
annottion).

The pilot plants survived muck of the bombing
during Desert Storm. Several stractures remained
intact, inelnding the Inhalotion Chamber, Quality
Control Lak and itwo production areas. The Sarin
production grea was siruck but nof destroyed.

 Pilot Plants included three main production areas;
Filot Plant No.1 produced DMME and T4, Pilot
Plant No.2 produced DMMP and MPC, Pilot Plant
No.3 produced DMMPE, methy] phoaphonyldifiog-
nide (MPF) and Sarin.

* In the northeast portion of this area of the plant was
a quality control laboratory, The laboratory was not
strick during Desert Storm,

+ Located in this section of the plant was an Inhala-
tion Chamber. A guard post and barracks—both
nen-production related—were located at the north-
em section of this area. Meither facility were struck
during Desent Storm (see Figure 4).

+ The wapons aszsembly area where agent was
loadesd into munitions was located approximately
3 kilomeitors southeast of the overall facility. The
remoeness of the location was chosen by the Tragis
to avindd unnecessary casualties in the event of a
mishap during the uploading process.
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Figure 2. Al Muthanna A&DVLeboralory area after Dagar! Storm,
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Figure 4. Al Muthanma piet plants and slorage area after Desert Storm.
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+ There is also & shampoo filling area located on the
northeast section of this portion of the facility.

The Munitions Filling area suffered serious damage
during Desert Storm. The enfite operation was com-
pletely disabled except for two structures that were
part of the Shampoo Filling Station at the northeast
end of the complex.

Cruciform bunkers after Desert Storm are shown
Figure 5. The overall facility contained more fhan

30 bunkers and hardened facilities, The CW bunker
storage area consisted of eight large, carth-covered
cruciform bunkers snd six dummy cruciform bunkers.
Gulf war bombing completely destroyved one bunker
because of secondary explosion and severely dam-
aged two others.

Al Muthanna Stale Establishment Post-Gulf War

From 1992 to 1994, UNSOOM s Chemical Destroc-
tion Group (CDG) oversaw destruction operations,

A portion of the facility was transformed into a CW
agent destruction facility, An iNcineTator was con-
structed in the summer of 1992 for the destruction

of mustard agent at the munitions filling location.
Chemical munitions stored throughout Frag were o be
gathered and destiroyved at Al Muthanna, See Figure &
for the lecation {note image was taken after incinera-
tor was dismantled).

* Between 1992 and 1994 the facility was the pri-
mary ¢ollection and destruction sire for all declared
C'W agents, precursor chemicals, and chemical
production equipmen.

|
* Between 1992 and 1994 and again in 1996, the
CDG oversaw destruction of 30,000 pieces of ord-
nance, 480,000 liters of chemical agents, and more
than 2 million liters of chemical precursors. Eventu-
ally, most of the facilitics at the complex the ragi®s
destiroved and sold for scrap.

* Bguipment thar survived Deser Siorm was tagged
by UN or destroved, but the UN was never able to
verify that all equipment purchased for MSE was
tagrged or destroyed.

* Twao Cruciform Bunkers were sealed containing
munitions oo dangerous for destruction.

+ Runkers, damaged by coalition bombing, col-
lapsed, concealing unaccounted (W equipment
and munitions in the debris. Ower the next ten vears
some of the facilities were razed by the [ragis.
Precise accountability of equipment and munitions
is unverifiable, because the National Monitoring
Directorate and UNSCOM did not always overses
excavation.

After 1994, CW production related activities ceased
af the Primnary Al Muthanna sile thal once was
Project 922 (Samarra’ Chemical Weapons Produc-
tior and Sforage Complex). A sinall security detail
remained. T'wo sealed cruciform bunkers containing
the largest declared stockpile of chemical munitions,
old bulk chemical agent, and hazardows materiel
associated with the CW program remained The sur-
rounding area af the facilily became a refuse areg
or junkyard for relics of Irag’s past LW Weapons
Program.,

* Two damaped erwciform bunkers were used to seal
damaged chemical munitions, residual chemical
agenis, and hazardoos material.

+ The contents of the bunkers were declared 1o
the UM but never fully. The munitions inside the
bunkers were damaged from ODS bombings; fires,
leaking munitions and physical damage to muni-
tions made the environment inside the bunker
extremely dangerous,

» The National Monitoring Directorate and a small
security detail monitored the bunkers.

Between 1994 and (HF, Irag requested UN approval
fo remove and relocare some of the eguipsment and
JSacilities. Imagery analysis revealed in early 1997
that the Tragis excavaied many of the research and
production buildings. Irag had razed most of the Al
Muthanng Complex by early 2000, leaviag only the
southern part of the former chemical and material
storage area fntact (see Figure 7).
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U'N Criteria for CW Destruction

During rthe UNSCOM-supervised destruction pro-
cesses, a CW faciliry was technically considered
destroyed under three different criterio:

» Eguipment was permanently disabled by the Iragis,
then examined and docimented by UN,

» Eguipment would be 1agged, dismantled, and
reused by the fragis for ather legitimate commercial
use while being documented and monitored by UN,

« Fucilities destroved from coalition sirikes were
deemed wnusable for CW development.

Nare: UN did not verifv ressability of some of the
equipment concealed within rubble of destroved
faciliries. The CW process that once ovcewrred within
a bombed facelity was regarded as inoperatle, but
wiitity of eguipment rensability sometimes remained
anverifiable,

« Prior to OIF, Irag removed buildings and their
contents from the northern section of the Chemical
Precursor storage ared, The Facilities at the southern
section of the facitity were removed by unknown
entities between April and June of 2003,

« Between 2002 and OIF the Iragis removed some of
the Tacilities/warehouses (phato above), This activ-
ity was probably not WD related.

The majonty of the facilities—including the labora-
tory arca, pilot plant, produetion area, bomb product,
and engineering support weapons filling sres—had
been excavated prior fo OIF

Figure B shows the Administration Area razed before
OIF, One structure remained intzct after 1994 the
remaining administration buildings were removed
after 19%4.

Figure 9 is the laboratory area. 1t had been excavated
and razed by the Iragis after 19990 and prior to C1F,
The only facilities not razed by the Iragis were the
animal storage area (not bombed during ODE),

The Fragis razed and removed ol existing strac-
tures for the biotogicalitoxicological lab, nustard
research lab, and Sarin production facility. In addi-
fion fo complete removal of the facilities, complete
Sfoundations were excavafed and remaoved, These
aclions were undertaken after the National Monitor-
ing Directorate was displaced in Ireg and completed
withon! international scrufiny.

The Tabun Production Facility was razed in a
similar fashion to the other nerve agent production
Sfacilities in tfrat all remuanis of the existing facility
were removed fo include foundations and serround-
ing top layers of soil, Portions af the VX Production
Facility were filled with sand. The facility was not
razed by the Iragis, however all eguipmenf were
removed (see Figure T0),

Figure 11 shows the pilot plant area had been sealed
after ODS. This was a hardened facility area, and
the QC lab and Inhalation faciliy were still intact,
The Sarn Production Facility that was bombed was
excaviated and the non-hardened facilities in the area
were rized.

Al Muthanna undergoes a serfes of nome changes
and ultimately becomes the Al Tarig Company. After
1Yy MSE (Samarra’ Chemical Weapons Production
and Storage Facility as well as its satellite facilities)
anderwent sirategic changes in key researchers and
production. Resenrces were spent irving to rebuild
the satellite facilities; however, the site Al Muthanna
{Samarra’ Chemical Weapons Production and Stor-
age Facility) remained essentially abandoned.,

v Koy leadership at the Facility sought aliernative
employment.

¢ The bulk of the wehnicians and certain key sci-
enfists wene employed within the Al Tarig State
Establishment.

« Several key figures are employed by, or consultanis
0 MM,

= The Director CGieneral of Al Muthanna assumed a
leadership position within Al Tarig.

74




73

hemical

.
II-I'




R R AR AR RN NN AR R R RRRORRRRRRRRRRERRRRRRREDRECS=mBTBRBRDDDDDDDDGEOEERR ™"
N - I BN BN B BN BN BN N U BE I E ER e s O .

Th

Figure 8. Al Muthanna research aboraiofy afea.




i Flgure 10, Complate axcavation and remolval of the
Tabun producton feciily (leff) and the sand-fited sarnin
' production acility {rigii).
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Figure 11, Al Muthamnna nerve ggent lab (fefl) and
qualify-control lab [rght],
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Exploitations of Al Mothannza

ISG conducted multiple exploitations of the

Al Muthanna site to determine whetfrer old ¢hemical
weapons, equipment, or toxic chemicals had been
looted or tampered with since the last UN visit to

the site. 15G Is unable to unambiguously determine
the complete fate of old munitions, materials, and
chemicals produced and stored there, The matter is
Sfuriher complicated by the looting and razing done
By the Fragis,

An exploitation of the facility reconfirmed previous
imagery analysiz that the site remained inoperable
from bombings and UNSCOM compliace, inclid-
ing destruction of equipment and resources, and no
significant production capabilities existed, Facilities
ard bnkers revealed ro evidence of production
since UNSOOM departed,

* The teams found oo mew SIFUCILRES OT ANy OONStREC-
tion activities except for those declared by Irag 1o
UMSCOM, The facilities appearad 10 be abandoned
prior o OIF

+ Several pieces of equipment that were once used
for CW production were found bearing no LN
tags, and the ISG was unable o assess whether the
equipment had been reused since 1994 or intended .
for @ future production processes and abandoned,

= The tag system used by the LN was known to m#
bes robust, and given the absence of inspectors
between 1998 and 2002, Ireg would have had kit
incentive to maintain the tags in good condition,

+ The extent of the looting and unaccounted for gxca-
vations of bombed facilities makes it impossible
o determing what, if any, equipment was removed
after 1994, either for legiimate industrial use or a
renovated CW production process,

+ 15G exploitations indicate that the storage area sall
remains a threat despire testing. Chemical storage
containers filled with unknown hazardous chemicals
are showing signs of rusting-through amd keaking,

* Key bunkers and facilities are currently scheduled
tor b sealed or resealed.

Stockpiles of chemical mumnitions are SHI stored
there. The most dangerous ones have been declared

to the UN and are sealed in bunkers. Although
declared, tre bunkers contents have yet to be con-

firmned, These areas of the compound pose a hagard

to civilians and potential blackmarketers.

* Mumerous bunkers, including eleven cruciform
shaped bunkers were exploited. Some of the bun-
kers were empry. Some of the bunkers contained
large quantities of unfilled chemical munitions,
conventionul munitions, one-ton shipping contain-
ers, old dizabled production equipment (presumed
disabled under UNSCOM supervision}), and other
harardows industrial chemicals. The bunkers were
dual-uze in stering both conventional and chemi-
cal munitions. Figure 12 15 a typical side-view of a

cruciform shaped bunker.

* The contents of two of the cruciform bunkers
bombed during Desert Storm showed severe
damage. Due 1o the hazards associated with this
location, the UN decided w seal the bunkers,

s LINSCOM viewed the contents of the two bunkers;
however an accurale inventory was not possible due
b the hazards associated with that envircnment.

+ LUINSCOM relied upoen Iragi accountability of the
bunkers” contents and assessed the amount of muni-
tipms declared oo be realistic.

+ Military field testing equipment showed positive
for possible CW agent in the cruciform bunkers
that containgd munitions and a storage bunker that
contiined bulk chemical storage containers, Node:
this is nod unpsual given the munitions once stored
there and the conditions in which they were stored
post 19494,

An exploitation leam observed the old UNSOOM
CW destruction area that contained large (some

in excess of 75 meter) sloping frenches once yzed
in the CW destruction process. Damaged chemical
storage drums were visible ai the botton of some of
e irenches,
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* Ddrums and debris were visually observed in two
of the 12 banial trenches. The other 10 trenches
appeared to be partially filted, no drums or debris
was visually observed and they did not register
positive for chemical agent. The two thar contained
exposed 35-gallon drums and varous metal debras
did not register positive from CW, These were rem-
nants of the inciverating pits and should have been
coverned.

* Bunkers tested positive for chemical agents and
confirmed observations (bunkers contained large
quantities of unfilled chemical muonitions, conven-
tional munitions, one ton shipping containers, old
disabled production equipment {presumed disabled
under UMNSCOM supervision), and other hazardous
indusirial chemicals), Also noted were hundreds of
rusted bulk storage containers that once contained
bulk mustard agent. Despite the presence of these
chemical storage drums field testing concluded no
CW agenis were present.

* The hardened laboratories/pilot plant and animai
compound were sealed prior o OIF and were
breached, presumably by looters. Sampling of both
areas showed no evidence or presence of chemical
agents and the facilities were incapable of produc-
ing chemical munitions.

All the facilities (laboratories, pilol plant, bunkers,
and animal storage area) inspected that were sup-
posed to be sealed as a resull of UN resolations
had been breached. Exploitation of these facilities
revealed materials and equipment were remaoved,
however the extent of looting makes it difficult fo
differentiate whether Iragi government removed
equipment after 1998 while still under UN sanciion
or if it was looted after OFF,

* Locks on metal doors were eut or concrete and
bricks were breached producing apertures large
ehough for human entry,

* Figure 13 shows that bncked entryways were
breached. The debnis in the corvidor in the photo
to the right apparently is from removed material
inside the bunker. Massive amounts af cylinders
that once stored chemical agents, primarily bulk
mustard agent, mow are stacked in huge bunkers,

9

This practice was consistent with Irag’s desiruc-
on program involving the remaval and incinerg-
tion of agent and equipment.

Hundreds of bulk storage oylinders were preserved
from the destruction processes that took place in the
early 1990s. They once contained chemical agents
that were supposed to be destroyed. The remaining
cylinders contained residoal material that was to
he newtralized by adding caustic and water. Some
residual or leaking caustic, now dried, is apparent
from the white residue on the side of a eylinder in
Figure 14 {residue not sampled). This is consis-
tent with Irag's destruction program involving the
removal and incineration of agent and equipment,

The team located a storage cylinder with the red
and white plastic siphon {sce Figure 14), and found
it suspect. It was apparent that contents had been
removed. Follow-on analysis of the drom revealed
the drum was filled with petrofeum products (pre-
sumably fuel oily, [SG assesses the fuel oil storage
in the cylinders might be from residual oil once
useid inffor the mustard incinerator. Since the o
was associated with mustard destruction, it might
have been régarded as hazardous material and
thereby not discarded into the environment, Instead
it was placed into the contaminated storage cylin-
ders and stored in the bunker with the rest of the
contaminated cylinders,

[SG also exploited the underground pilot plants,
which also had been breached by looters, and found a
reactor unit that was suspect.

The reactor should have been destroved as part of
UNSCOM inspections. The plant infrastructure
required to operate the reactor was missing render-
ing it inoperable,

‘The reactor is made from a recycled two-ton bulk
mustard storage cylinder, similar to the ones viewed
in the storage bunker above (see Figure 15).

The ream found the laboratory, production, and
animal house area loofed and inoperable. Again,
equipment that should have been destroyed by the
UN was fonnd here.
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Figure T4. Storage cyfindar with the red Figure 15. Reactor mada from recycied
and white plastic siphaon. Pwa-fovs Bk rmustard sforage cyfimder,
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+ Cages that once housed animals were strewn about
the site, Some of the cages appear to have held dogs
used to sindy the efficacy of CBW agent, and others
were designed to hold pnmates based on the size
and bar spacing on the cages despite intelligence
that Iraq never conducted research on primates,
Scratch marks alse were on the wall apparentiy
from animals, probably primates.

= Ap inhalation chamber was Incated at the site.
Although it did oot appear designed for humans,
it was large enough to accommodate g human.
Instead, the chamber apparently held cages which
were inserted for animal expenments (see Figure
16). Note; there was no evidence recovered 1o
indicate that humans were used in the experiments,
This equipment should have been destroyed and
verified by TINSCOM.

The team found multiple glass-Hned reaction cham-
bers, remunants from the former CBW programs,
some which were UN-tagged and others whick did
not bear tags. Fnconsistencies in the destruction
methods among reactors might allow for cannibal-
Eatlon of parts fo produce obfter reaciors. The most
interesting find is the reactor shown in Figare 17,
which not only was devoid of a UN tag, bat the glass-
liner was still pristing with only minor chips.

* The reactor liner probably was chipped by loot-
ers when attempting 10 move e reactor without
the proper eguipment. More imiportantly, there is
nix indication of where the reactor originated and
where it has been since the deparure of the LM,

As a general note, there are a number of possible
reasons for equipment bearing no UN tags:

* Equipment was destroved in Desert Storm and
therefore was not tagged;

+ Equipment was destroyed by UNSCOM and was
tagged, but the tag was removed;

* Equipment was tagged, and possibly moved o
her facilities for use as a doal-use item;

+ Equipment survived bombing during Desert Storm,
but was buried by rubble and subsequenily not

gl

tagged or destroyed by UNSCOM. Over the years,
it may have been excavated by the Iragis after
UNSCOM left, or by looters after OIF.

[t was apparent that some of the reactors were deliv-
ered o the Facility for destruction while others were
indigenons to the an:i]il:.r and destroyed on site,

A refuse area was exploited containing hundreds of
gty munitions intended for chemical or biologi-
cal agent filling, Warheads and peripheral hardware
for brass and recyclable metals are still being looted.
Old hardware destroyed nnder the suspice of the

UN agreement and thousands of pieces of chemical
weapons hardware that did not meet quality controls
lay waste in the refuse area (see Figure 18),

+ Hundreds of mangled and musted munition bodies
and fail sections lay strewn about (see Figore 18,

upper left photo).

* Chemical bombs destroyed probably early 19%0s
(zee Figure 18, upper right).

# Chemical rounds {observed were defective wars
headz) empty of chemical agents (see Figure 18,
lovwrer left phota).

* Chemical rounds {without agent) after explosive
agent had been removed by a scavenger in order
i recover brass components (see Figure 18, lower

right phodo),

The ISG found hundreds of canisters—both poly-
wer and meial foll inseris—for chemical apenis
used as insert for munitions Iving on the groand.
Two pictures Figure 19 show the difference—on

the left, the metal SAKR-30 canister, and the nght,
a polymernic canister that fits inside the SAKRE-30
canizter. There is no pictune of the sister canister that
connects to form the body of the warhead.
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The team noted several sloping trenches near the
site which we believe vwere once hsed in the destruc-
tion process af CW rockets, Note: some of the
drenches appear fo be arranged for a specific process
while some contained brick strucinres within the
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Figure 17. Glass-lmned reaclor.

Flgure 16. An inhalalion chambar,
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Figure 18. Matal (lefl] and polymarc (g charnica!
o Aent canigler inserts v SAKR-30 munitians,
: B3




[ iy

Figure 20. Sloping tranches with
axpogsad drumes and debris.

base (see Fignre 20). Upon completion of destruc-
tion, other trenches were covered. It is uncertain if
poriions of the trenches were unearthed by looters or
were not originally filled.

« Twa of the trenches contained some drums that
were exposed and rusted. Sampling of the damaged
drums and sumrounding standing water showed no
presence of CW agents,

* The picture above shows one of the deeper sloping
trenches with exposed drums and debris. A multi-
fude of bird droppings coated ihe area where birds
had taken refuge in the sandy walls of the frenches.

The entire Al Muthanna mega=facilily was the
bastion of fragi's chemical weapons developrent
progrant. Doring s peak in the late 19805 to early
ToNts, it amassed mega-bunkers full of chemical
munitions, and provided [rag with a force malfiplier

sufficient to counteract fran's superior military
numbers, Two wars, sarctions and UNSOOM over-
sight reduced Iragi’s premier production facility to a
stockpile af old damaged and contaminated chemi-
cal manitions{sealed in bunkers), a wasteland fall of
destroved chemical munitions, razed structures, and
wisaile war-ravaged facilities. In 1998 Al Tarig
Ktate Extablisfiment took over all remaining rem-
aanls af Al Marthanna,




Annex C
The Iraqi Industrial Committee

Saddam personally ordered the creation of the Iragi
Industrial Commitiee (IIC) in Seplember 1995 to
coordinate activities af the Iragi indusirial sector,
aceording 1o documeniary and other reporting. The
IIC probably never developed formalized procedures
Jor coordinating industrial efforts and s overall
strategy and mechanisms for project implementation
probably were somewhal nebulous even to s owa
participanis. Looting, vandalism and desiruciion

of documentanion kave complicated ISG efforts te
Sfully understand the role of the IIC and its subor-
dinate projects. A complex, interdependent web of
constantly evolving committees, projects and com-
missions was responsible for national research and
development for indigenous production of chemicals,
based on [5G analysis of documents and reporting.

« [5( has been unable to identify the policy direction
for the IIC"s operations and has obtained conflicting
data about operational details.

1IC Subeommitiees and Their Responsibilities

The Central Evaluation Research Committes/
Evaluation Research Committee

In the first phase of projects, the Evaluation Research
Committee evaluated ihe initial work carried out and
reported to the Central Evaluation Research Com-
mittee, which in turn reported to the IIC. After all
preliminary research had been reviewed, both the
Evaluation Research Committee and the Central
Evaluation Research Committee were disbanded and
the research was passed o the Technology Transfer
Committee, sccording to reporting.

The Research and Development Commities’
Technology Transfer Committee and Its
Subcommittees

Dr. Ja*far chaired both the Research and Development
Committee and the Technology Transfer Comimitee,
The Research and Development Committes prowvided
oversight for chemical research for the strategic

research program, according to documents and report-
ing, and was responsible for prioritizing projects
based on economic benefit and feasibility, according
1o different reporting, Other committes members
included Dirs. Ahmad and Al Jabburi of the Ministry
of Higher Education, Dr. Karim of Al Rari Center,
Dwr. Al Qurashi of the Iragi Atomic Energy Commis-
sion (LAEC), Drs. Naji and “Adwo of the Chemistry
Department at Saddam University, Dr. Asawa of the
Ministry of Industry, Dr. Rathman from the Minisury
of Industry and Minerals {MIM) and Drs. Hashim and
Hamzah Yazin of the Military Industrialization Com-
mission (MIC), according to multiple reports.

The Technology Transfer Committee, established in
1904, was responsible for researching and acquiting
strategic technologies from ouiside Irag, This com-
mitiee racked foreign technological developments by
targeting students, attending trade shows and sponsor-
ing educational exchanges, according to reporting.
Different reporting indicated the Technology Transfer
Comimifies was responsible for the coordination of
all medical and agricultural research in Irag. The
Technology Transfer Committes appeaned to share

or subsume the responsibilities of the Research and
Development Committee prohably because D, Fa'far
chaired both,

The Follow-Up Committes for Pharmaceutical
Research

This subscommittes was responsible for review-

ing research reports, evaluating scale-up feasibility,
and evaluating guality control testing of samples.

It reported directly to Dr. Ja'far at the Office of the
Presidential Advisor. Once the committee approved
the research resulis, the organization received full
payment for the work, according vo D, Ja'far.

The Distinguished Industrialists Council

This body formed in February 2001 afier 18 promi-
nent Iragi industrialists met Saddam Husayn., The IIC
was tasked to carmy out several joint activities with
this group of industrialists, including the setting up
of a study 10 provide the correct requirements to the
industrinlists, based on documents recovered by [5G,
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The Chemical Industries Commitiee

This was a joint MIC-MIM oversight group under the
IIC established to implement the Mational Project for
Pharmaceuticals and Pesticides, according (o report-
ing.

The National Project for Pharmaceuticals and
Pesticides (NPPP)

The NPPF was established in early 1999 in response
fo a written ovder from Saddam, who took personal
interest in the program’s progress. Three types of
commercial products were targeted for indigenous
production under the NPPP.

* Drugs/pharmacentical/chemicals
* Pesticide chemicals
* Materials for medical diagnostic kits

According 1o a former high-ranking emplovee

at Ministry of Higher Education and Scientific
Research (MHESR), which was the primary orga-
nization responsible for the research, the national
drug program consisted of six calegories of research
focus—medicines, primitive chemicals, active ingre-
dients, kits, pesricides and veterinary medicines, Two
categories of required chemical research for the above
products were identified.

» Synthesis of active chemicals required for making
finished pharmaceutical products'and pesticides
¢ "active chemicals™ probably refers to biologically
active substances).

* R&D on formulation technologies required to pro-
duce final drug products. Research on such tech-
nodogies would focus on formulating products for
which Irag already had the ingredients.

The National Project for Active Chemical Materials
probably began in 1999 under the NPPF on the rec-
ommendaiion of the Minister of Higher Education
and Scientific Research, Humam ‘Abd-al-Khkalig
*Abd-gl-rhafur. Humam proposed the project to
Saddam in a letter in which he indicated that he had
many skilled chemists with little to do, according 1o

reparting, Humam reported substances were placed
on the 135t based on the peed of the Ministry of Health
{MOH) and the Ministry of Agriculture,

Minisiries and companies from across Trag's phar-
nacentical and pesticide sectors initially nomi-
nated chemicals amd materials that Irag needed
Sor research and development and eventual pilor
production wrder the NPPE. According to a former
high-runking emplovee of MHESR, the chemicals
were needed because Irag could not obtain them
under sanctions after 199%6. However, few of the
hundreds of chemicals identified were restricted by
sanciions,

The IIC, in consultation with technical experts from
MIC, MOH, and MIM, evaluated these recommen-
dations. MIM had primany responsibitity for identify-
ifg priority “active"” pharmaceontical chemicals, while
MOH advised on final pharmaceutical products 1o

be included on the list and MIC was responsible for
evaluating pesticide-related chemicals for the list.

The 1ICs Program for the Indigenous Production
of Chemicals probably was more of a boon to Fragi
science than most regime programs, because the
program implemenied some merii-based competi-
tion and methodicel science. According o reporting,
ithe work stimulated by the IIC"s Technolsgy Trans-
fer Committee was scientifically credible and was
selected on merir.

* The Technology Transfer Committee headed by Dr.
Ja'far was involved in promoting research by the
private sector and in Universities. The Committes
stimulated work which lead to additional areas of
research activity, according vo the same reporting.

In contrast, other regime programs promoting indi-
vidual scientific achievement probably were corrupted
by special interest groups who stood 0 gain finan-
cially or personally for successfully lobbying chosen
projects irrespective of scientific merit.

* If u knowledgeable person did not step in to put a
halt to & scientifically imvalid project, the project
would procesd. After 1998, if a knowledgeable sci-
entist obpected to an unsound project that scientist
wias accused of being entrenched n the system,
according to “Amir Hamudi Hasan Al Sa”adi.
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MIC and MIM: Key Players in Irag's Chemical
Infrastruciure

The chicf military trade orpanizarion—the Milieary
fndustrialization Commission {MIC —and the prin-
cipel meiristry of civilian commerce—the Minisiry of
fndustry and Minerals (MIM}—both hod subordinate
production facilines which made conventtonal weap-
ong, egquipment and materials for the military.

+ Although the MIC and the MIM were separate min-
istries, they cooperated on military issues includ-
Ing equipment, spare paris, projects and vehicles.
L, “lmad Husayn "Abdallah Al "Ani, former VX
expert, was the Director of the Office of Technical
Croperation, and was responsible for the coopera-
tion and coordination between these two ministries
and the Ministry of Defense ax related to matters
of supplving marerials to the military, according fo

reporiing.
» The Research and Development Office of MIM

oversaw the Velerinary Center for the Formulation
af Drugs for Animals, the Ibn-al-Baviar Cenver, the
Chemicals Research and Development Center, the
Ibn-Sira” Center and the Al Razi Center. The MIC s
subsidiaries included the Al Majid Company, Al
Bastl Center, and the Al Raya Center.

The sciemifec capabiliies of the MIC and the MIM
were comparalile and most chemical research could
be tasked to either, although pharmaceuical work
war fipically assigned 1o MIM, while pesticides
rexearch and production was nsually delegated by
MIC, according 1o reporiing.

Prior to OIF, MIM was under less interngtional
scrudiny than the MIC, the key orpanization through
which WM D activities were funneled under Husayn
Kamil,

BY

» Additionally, the special interest groups found
ways 1o bypass the mechanisms intended to pre-
vent unsound projects by suppressing bad results
and evidence of failed tests, and by concurrenily
highlighting any experiment that was even partially
soccessiul,

+ {One example of a project with a poor scientific

hasis and no chance of success, according to Al
Sa’adi, was a project 1o use lasers vo disrupt weapon
systems and compauters of attacking aircraft.
Although the experiments were conducted with a
craft not used by any potential enemies, and only
one of several 1ests was even partially successful,
the project was considered a soccess and the system
was ordered into unit production.
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Annex D
Tariq Company’s Activities

The Tarig Company, alse referred fo as the Tarig
Facility and formerly the Tarlg Stale Establishment,
encompassed several facifities near Fallujah includ-
ing a headquarters complex; Fallyfah I, Fallujah
IT, and Fallyjah IIT (also known as Habbaniyah ITI,
I, and 1}; a research site in Baghdad referred to

as rthe “Baghdad site™; and several storage loca-
tinns. Tarig was subordinate to the former Muth-
anna Stale Establishment (M3E) chemical weapons
(CW) research, production and storage facility near
Samarra before if was desiroyed. It has a long his-
tory of fies to frag’s CW program, and throughout
the 19905 continued to house key CW scientists and
maintain basic capabilifies fo produce ot least some
C'W precursor chemicals. Irag renovated key pro-
cesses and reinitiated production of basic chemicals
in 2000,

* Tang chemcal facilities were desizned w be, and
in the case of Fallujah I previously used as, CW
precursor production planis, .

* Fallujah II, while under previous state ownership,
produoced nerve agent and sulfur mustard precursors
for MSE in the late 1980s,

* Tariq as of 2002 emploved somé of the more infw-
ential personalities assoctated with Iraq's former
CW production programs,

I'a an effort to determine the maire and extent of
Tarig's activities gfter 1991, ISG conducted a series
af site visits, interviews with key personnel, and
document exploftation, Teams focused on evaluating
activities of the two active Fallujah plants and ques-
tioning the former CW sciendists, many of whom had
held impotant positions in the former CW program,
ahout their efforts at Tariq after the Gulf war,

Based on these investipations, ISG assesses that the
Tarig Company did nof provide I'rag with a break-
ouil capability for nerve arent production.

+ Pesticide (Formerly Fallujah IIT): Instead of
synthesizing precursors and pesticides on site and

in Irwi), Tariqg imporied concentrated commencial
pesticides for formulation, repackaging, and local
distribution. -

+ Chlorine/Phenol Plant (Formerly Fallujah II):
Leading up to OIF, this plant was not fully opera-
tional, and was unlikely 1o have provided any basic
chemicals such as chlorine or phenol to an Iragi
CW efforr. Because of technical problems, the plant
could not even supply local markess with its prod-
ucts,

* (me of Tarig's tabs, the Baghdad Research Lab-
oratory, was closed at an unknown date, accord-
ing to interviews with Huwaysh, and he stated its
emplovees did not paricipate in any CW-related
research while it was open. Other [SG interviews
indicate that the lab may have engaged in defensive
nerve agent detector research,

As of 2001 or 2002, Tarlg scientists were siill
regarded by members of the Regime as CW experis.
When Saddam asked in 2001 or 2002 for an esti-
mate of hbow long it would take to build a production
line for COW, Huweysh approached a tcam of Tarig
scientists wr answer the queston, acoordmg to an [5G
interview with Huwaysh.

* Huowaysh's expen team included a nomber of Tarkg
employees, such as former directors Ghazi Faisal
and Zubair al-Quaezaz, pecording o the same integ-
VhEW,

We are considering the possibility that Huwaysh
confiesed the detuils and sctually was referning to a
similar incident involving him that occumed in 1997,
In the latter case, Howaysh—not Saddam—report-
edly initiated a query about how Ireq s CW capability
would be limited by an UNSCOM-ordered destruc-
tion of dual-use equipment rather than how quickly
production could be restarted.




Former CW Personne! Employed by Tarig = A research scientist stated that while Tariq for-
mulated a large list of commercial pesticides, the
Tarig emploved o large number of CW scientisrs company did not produce pesticides at greater than
and engineers from Muthanna State Extablishment, laboratory scate, which he anributed o a lack of
especially within upper managemen! aof the company, glass-lined equipment available in Tarig.

throughout the 19905 and up to March 2003

« Dr. Ghazi Faysal: Worked o build Tarig under the  Castor Odl Production (Formerly Fallujah I11)
OM] after MSE was desiroyed in the first Gulf war,  Castor oil was also produced at Tariq from 1992
Served as the director of Tartg until moving to al- unfil 2002, but 150G investigations did nof uncover
Basel center, any indication that the ricin-contgining mash wax

Jurther proceéssed or fransferred off-site for any

purpose. According to interviews with Tarig officials,

they complied with UNSCOM regulations by buming
the residual castor bean mash in pits near the Fallujah
I facility.

Castor oil production ended in 2002 because af

rising prices of castor beans and decréasing cus-

tomer inferest. Two companies interested in purchas-

ing Tariq's castor oil were [bn Al-Baytar and Samarra

Drug Industries, bat ultimately neither company

« Issam Daud Faysal: Formerly of the Al Karama purchased Tariq's oil because its process used solvent
Facility. Invalved in qualiry control at MSE. extraction and rendered the oil unfit for pharmaceuti-

’ cal and medical uses, according to the same inter-

+ Brig.Eng. Hayder Hassan Taha: Director of the VIEWS.
Chiprine factory at Tarig, previously worked as a
chemical engineer in the Project Directorate in Al-
Muthana State Co.

« Dr. Iyad Muhammad Rashid Rauf: Deputy Gen-
eral Director for the Tarig facility. fvad Rashid
researched merve agent production in the Salah od
Din Research Department of MSE.

v Husayn Shamki: Tarig research scientist,

s Fhyen Abd al-Amir: Tarig research scienitsi,

= An 150 site visit indicated that the castor oil extrac-
tion plant appearsd to be undamaged, but there was
no evidence of any current activity. All of the sur-

+ Staff Colonel Ra’d Manhal: Commercial and rounding buildings were emply, possibly because of

Flanning director and NMD point af conract at looters,
Tarig, former director of the M3E munitions filling
slation. * Tariq's castor bean supplier, the Company for
| Industrial Forests, had raised its prices from 60,000
Dual-Use Facilities to 400,000 Iraqi dinars per won (from US 538 to

$250) in 2002, and predicted that prices would
increase to 700,000 dinars ($438) the next year,
Pesticide (Formerly Fallujah IIT) according to the same interyiews,
Tastead of synthesizing precursors and pesticides on
site and in Frag, Tarig imported concentrated com-
mercial pesticides for formulation, repackaging, and  Chlorine (Formerly Fallujah IT}

local distribuiion. Chiorine, a feedstock for some CW precursors, was
produced at Tarig from 1993 to 1996, and sporadi-
o 1SG interviews of a senior scientist revealed that cally thereafter; however, ISG has not discovered

around 50 tons per year of the pesticide Nugoz was  any information that indicates chlorine from the
imported, sometimes using false customs declara- plant wis diverfed io a CW program. During an 150
LHOS. site visit, the director of the phenol plant stated tha




L]

chlorine production had stopped months before OIF,
Reponing indicares the facility was unable wo obtain
membranes—ithe key component of the iechnology at
Tarig—o separate the chlorne.

L]

Members of the site vi3it team noted that mem-
branes, probably older, used ones, were stacked
by the roadside close ro the northwest entrance,
The director stated that they had been moved here
to protect them in the event that the plant was
bombed.

Chlorine from the plant was sold o local sanitation
plants and also consumed onsile to produce other
commiercial water purification compounds such

as sodium hypochlorite and calcium hypochlorie,
which were sold for water treament, according to
the director,

Technical difficulties with the process resulted in
lower produciion ouiputs from 1996 gafl] 2000,
According to the director, the chlorine cells had been
broken for several months and conirol valves, main
instrurnentation control panels and a step down trans-
former were missing.

In 1999, the Indian firm NEC Engineers Private,
Ltd., was recruiled to begin repairing the chlorine
production lines, according fo multiple sources.
The plant director during the interview sad NEC
constructed the membrane cell equipment that would
be use (o produce chlorine and caustic soda, but one
of the membranes was second-hand and perforated
easily, which caused further problems with the opera-

o

L]

Once the project was completed, operational train-
ing in India was scheduled for the plant engineers
in, according o documents recovered by ISG.

Tarig, along with MIC emplovess and a representa-
tive from Irsg Intellipence, formed a committes to
conceal imports from India™s NEC engineers during
a chlotine plant repadr, according (o documents
recovered by [5G,

o1

By March 2000, with help from the Indian firm NEC
Engineers, the chlor-alkali plant was brought back
on-ling, On 02 July 2003, neither the chforing nor the
phenol plants at Fallujah [T were in working order.
With little likelibood of any production in the near
future, few emplovees were at the facility.

Phenol (Formerly Fallujah IT)

Since its 1995 commissioning, UNSCOM was
suspicions of the true nature of Tarig’s pherol plart
Pecanse af ity proximity fo Tarig's chlorine plami and
i lack of details aboat modifications performed ot
the plani. As of OIF, the plant was no longer in oper-
ation, according to an [5G site visit and interviews
with the director of the plant; the temperarre control
equipment was broken, as had been the case for some
years, and was one of the reazons for the plant’s low
production levels.

+ According to the plant director, the phenol had
mastly been for al-Ramadi facility, where it was
converted into a resin, used for making molds.

= TS50 visited a resin facility north of Baghdad in
March 2004, and observed thar this large phenol
consumer did not use indigenously prodoced
phenol from the Tarig facility; rather, they impored
phenol from South Africa, with UN permizsion.

* Additional processes at the phenol plant included
a small azeotropic efhanol distillation unit, recov-
ered from Al Muthanna. The purified ethanol was
then sent o 3D and hospitals for pharmaceutical
purposes, sccording to the director.

* In addition to a large list of industrial vses inclhud-
ing resin and fiberglass production, phenol could
also be uzsed as a starting block for cyclohexanol,
ONE COMPOnent of ¢yclosarin, when reacted cata-
Ivtically with chlorine. Cylcohexanol can also be
synthesized from benzene, a much cheaper and
maore abundant chemical in Irag, but we have no
information that indicates Iraq used either process
to produce cyclohexanol.
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Resenrch Activities

We assess the butk of the Tarig’s research through-
ont the 1990s—formulation amnd stability of pesti-
cides—was legitimate and nod CW related; however,
a limited amount of defensive work with nerve agent
simulanis, and ever gram-scale syathesis of agent
may kave occurred.

¢ A research scientist reported that a typical formu-
lation research project included evaluation of the
following factors: literature research on pesticides;
availability and ease of import of raw concentrated
ingredient, emulsifiers, and stabilizers within Trag;
stability testing and physical propertics testing
of formulated prodwct over time and temperature
ranges; and field testing with 300 kg pilot-scale
batches,

* The scientist confirmed o I5G that malathion,
dichloroves and 2,.4-D amine, the amine salt of 2 4-
D, had all been synthesized on a laboratory scale.

Because of feared repercassions and the awareness
of the dual-use nature of Tary's prodacts, afficials
al Tarlg were oflen reporied as hesitant to allow or
support research that could be considered CW-appli-
cable by the infernational communily.

= {Fhazi Faisal had instructed the researchers o avoid
synthesdis of arganophosphorus compounds as it
might ¢ause them difficulties with the UN, accord-
ing 1o ISG interviews with Tariq scientists, and a
senior scientist claimed he did not know of any
synthesis of phosphorus bused compounds.

I
* Huwaysh stated that he went out of his way 1o make
sure that no CW research was going on, even to
the point of canceling the Tarig research center in
Baghdad.

Tarig, in addition to its own research for industrial
processes, also bid for and won research coniracts
Jrow ihe IIC list of 1,000 chemicals, none of which
were phosphorus-related. Tarig's research and devel-
opment depariment routinely reported the progress
of these projects to Hamza Yassin, chief of chemical
research and development at the OMI, according to

reporting,

= Tariq researchers evaleated scale-up feasibility of
the following industrial chemicals: benzyl alco-
hol, acetyl chloride, sodium hydroxide; aluminom
hydroxide, ortho-chloroanaline, calcine, ferrous
chioride, and mono-chlore acetic acid.

Tarig scientisis have also parficipated in CW defen-
sive research, including the develppment of suitable
nerve agend simulants for military fraining purposes
and possible gram-scale production of VX standards
Jor testing detectors and sindying its de {7
prodicels.

« A senior scientist, when asked about military
equipment at Tarig, immediately mentioned a
Russian-made detection system brought wo the site
by another sendor scientist and vsed in simulant
research.

= A research scientist described larger-scale simulant
research project in 2002 that had been directed by
a presidential order. The research group produced
1000 liters of Tariq One—Nogoz as a nerve agent
simulant, and Tarig Two—diethyl amine as a
nitrogen mustard simulant. The compounds were
colored with dye, and thickened with a polymer. He
asserted that any symptoms from the formulated
pesticides would pass within a half hour, according
to IS0 interviews with him.
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Annex E
Al-Abud Network

Summary

Triggered by a series of site exploitations and defen-
tions in March 2004, Irag Survey Group (150) began
investigating a network of Iragi insurgents—referred
by a5 the al-Abod network—who in late 2003 and
early 2004 actively sought chemical weapons for

use against Coalition Porces. ISG created a team of
expens—including operators, analysts, and technical
ops officers—to sysiematically investigate and disrupt
the al-Abud network and diffuse the immediate threat
posed by the insurgents. The team also focused on
identifying links between al-Abud plavers and former
regime CBW experts to determine whether WD
incellecnual capital was being tapped by insurgent
elements throughout Irag, By Tune 2004, IS0 was
able o identify and neutralize the chemical suppli-
ers and chemists, including former regime members,
who supported the al-Abud network. A series of mids,
interrogations, and detentions disrupted key activities
at al-Abud-related laboratories, safehouses, supply
stores, and organizational nodes. However, the insur-
gent leaders and financers within the network remain
at large and alleped chemical munitions remain unac-
counted.

Organization and Preparation

Fallujah-based insurgents-—belonging mostly 1o

the Jaysh Muhammad organization—recruited in
tate 2003 an inexperienced Baghdad chemist 1o

lead the development of chemical agents includ-

ing tabun, mustard, and other nontraditional agents.
The insurgents targeted the chemist becanse of his
background in chemistry—albeit limited and with no
ties 1o former regime CW program—and his access
to chemicals in Baghdad's chemical suk district. The
ingurgents appear 1o have recruited the chemist with
financial incentives; however, debriefings of detained
al-Abud network members sugpest that the chem-

ist was sympathetic o the insurgent’s anti-Coalition

CAnse.

After identifying their chemist, the al-Abud network
sought chemicals and equipment needed to conduct
CW expertments. The al-Abud network had linde
difficulty in acquiring desired chemicals after OIF,
in¢luding malathion pesticide and nitrogen mus-
tard precursors, However, it remains uwnclear if their
inability to acguire necessary precursor chemicals is
arcributed 1o a lack of supply or OW inexperience,

* The insurgents acquired most of the chemicals from
farmers who looted state companies and from shops
in Baghdad's chemical suk.

The last component of the CW project involved dis-
semination of the agents. The al-Abud network relied
on a pelitical member of Jaysh Muhammad to provide
the mortar rounds, which the insurgents would fill
with agent for planned vse against Coalinon Foroes. [t
rernains unclear how the insurgents imended o urilize
the munds, either fired as mottars or detoneted as
improvised chemnical devices,

Initial CW Experiments

The al-Abud network first attempted to produce

the nerve agent tabun in late December 2003, and
the experiment was 4 self-admitted failure becanse
the insurgents lacked the necessary chermicals. The
product of the first CW experiment was a mixture of
malathion and other chemicals, which by itself is a
poisonous compound if disseminated properly,

# The al-Abud network used their malathion mixtune
to “weaponize” nine mortar rounds. The mortars
likely are an ineffective means of dizspersing the
malathional because the detonation of the mortar
will consume the poison.

* Malathion and tabun have similar chemical stroc-
tures, however it is not possible to create tabun
from malathion. The al-Abud chemist understood
this limitation, but probably continued with the
c:q:u:rimmtg. i appease the insurgents.

The al-Abud chemist abandoned his tabun experi-
ments afler mitil fadlures, but months later in March
2004 he considered trying to produce tabun from the




prescribed precursor chemicals, not malathion, Based
on ISG investigations, the al-Abud network did not
have the necessary chemcals. A lack of resources and
insurgent hacking prohably forced the al-Abud chem-
ist to cease his attemps (o produce tabun.

Mustard Experiments and Weaponization

After the initial amempt to produce tabun, the al-
Abud network in late January and early February
2004 began acquiring materials for the production of
nitrogen mustard. The al-Abud network had the nec-
essary materials, bt lacked the expertise, 1o produce
nifrogen mustard.

* They failed to produce nitrogen mustard because
the chemist used incorrect amounts of the precur-
sors and jnadequate processes.

+ Following the mid-March failure to prodoce mus-
tard, the al-Abud network sought the assistance of
a young “chemist-for-hire™—who owned a small
chemical lab in Baghdad—to refine their processes.
The younger chemist also failed v produce nitro-
gen mustard,

+ The al-Abud network approached the “chemist-for-
hire™ because of his reputation as a capable chemist
in Baghdad. Although he did not have any prior
CW experience or previous anti-Coalition tenden-
cies, the young chemist willingly aided the al-Abud
network as a profit-seeking mercenary.

With time and experience it is plausible that the
al-Abud network could have mastered the processes
necessary o produce nitrogen muostard, However,
Coalition Forces disrupted the al-Abud network"s
ability o produce nitregen mustard when they
detained the younger and more experienced al-Abud
chemist and confiscated chemical precursors. Lack-
ing the voung chemists’ expertise, the network likely
shifted its focus to the production of binary mustard,

In renewed efforts to produce mustard, the al-Abud
network retumed o the chemical suk in Baghdad to
purchase necessary chemicals and began the weapon-
ization of binary mustard rounds. Weaponization of
hinary mustard in mortar shells is relatively simple,
however the insurgents poorly execoted this proce-
dure,

o4

Ricin and Nontraditional Agent Production

The vounger al-Abud chemist—at the urging of the
other al- Abod chemist and motivated by financial
gain—successfully prodoced small quantities of ricin
extract in March 2004 wsing widely distnbuted ter-
rorist literature, I5G exploited the young chemist’s
laboratory to reveal an operational lab setup designed
for producing ricin cake—a substance that easily can
be converted to poisonous toxin ricin, The production
of ricin likely occurred without the direct knowledge
of the al-Abud insurgents, but the chemists probably
intended to sell the toxin for use against Coalition
Forces.

* The lab setup contained the necessary raw materials
and equipment to produce small quantities of ricin
and was not capable of facilitating a mass-casualty
ricin attack. However, the lab could have produced
enough ricin to cause a few isolated casualties—if
disserninated properly.

Within the same timeframe of the tabun and ricin
experiments, the al-Abud chemists prepared two addi-
tional agents, napalm and sodium fuoride acetate, for
the Javsh Muhammad insurgents in the al-Abud net-
work. 150 assesses their effors to produce nontradi-
tional compounds capable of causing mass casualties
as highly unlikely.

Jaysh Muhammod

Jaysh Muharmmad (JM) is an anti-Coaliion group
with bath politically motivated and religiously moti-
vated elernents that I3G began tracking after they
produced chemical mortars. The politically motivated
members are Ba'athist, pro-Saddam clements who
tend to be of the Sufi religious soca. The Sufi enjoyed
special states during the Regime and hold Lzzat
al-Duri, the ex-vice-president, in exceptionally high
esteemn. They were members of intelligence, security,
and police forces from the previoos regime.

According to detsinee sccounts, JM members, along
with Fallujah based insurgents planned to use the CW
rounds agmnst Coalition Forces, Evidence suggesis
that JM acquired the rounds, although it remains
unclear if they were used. Until we are able to capture
the key figures of JM involved with al-Abud, it is
unlikely we will determine what happened o the
rounds.




Ties to the Former Eegime

150 has found no evidence that the recent chemi-

cal weaponization attempts stem from the former
regime's CW program or represent a prescribed plan
by the former regime to fuel an insurgency. However,
many of the known ab-Abud personalities have ties 1o
the former regime through either business relation-
ships or political affiliations, Capitalizing on these
conmections, the al-Abud insurgents—including
former Ba athizsts—utilized a pre-0TF supply infra-
structure to access chemicnls and maortars.

» The primary chemical supplier in Baghdad—who
had business ties fo former regime companies as
well a8 personal relationships with MIC and bragi
Intelligence Service (II8) officials—served as
a facilitator for the al-Abud network, supplying
chemicals and limited financial backing.

# The leadership of Jaysh Muehammad is comprised
of mostly Ba'athists with ties to the former regime.
Insurgent knowledge of pre-OIF infrastructure
enabled the network 10 source and generate much of
its chemical-biological warfare capability. Whether
due to previous positions held or personal contacts
within the former regine, much of the direct sup-
port detived from various former regime means,

Ties to the Insurgency

[5G has found no evidence to confinm or demy that
the al-Abud network is an integrated and coordi-
nated piece of a larger insurgency campaign in Iraq.
However, the al-Abud network's efforts are likely
known wo the insurgency because of the proximity

in Fallujah of the al-Abud leadership and insurgent
Zargawi network, Additionally, the majority of figures
inn the al-Abud network are at least sympathetic to the

insurgent cause.

Implicatbons

The most dlarming aspect of the al-Abud network is
how guickly and effectively the group was able to
mobilize key resources and tap relevant expertise o
develop a program for weaponizing CW agents. [f

the insurgents had been able 0 acquire the necessary
materials, fine tune their agent producton technigques,
and better understand the principals behind effectively
dispersing CW, then the consequences of the al-Abud
network's project could have been devastating to
Coalition Forces.

* Despite the Aeeting nature of the insurgent's initial
attempts, the al-Abud chemists progressively
gained experience with CW, and continued different
approaches with the same goal.

The al-Abud network is not the only growp planning
or atternpting to produce or scquire CBW agents for
uze against Coalition Forces. IS0 focused on the al-
Abud network because of the matarity of the group's
CW production, as well as, the severity of the threat
posed by iz weaponization efforts, BEecent reporting
from a variety of sources shows insurgent’s attempts
to aoquire and produce CBW agent throughout
theatre, The availability of chemicals and materials
dispersed throughout the country, and intellecnoal
capital from the former WMD programs increases the
fuiure threat to Coalition Forces by groups such as the
al-Abud network,
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Annex F
Detailed Preliminary Assessment
of Chemical Weapons Findings

Chemileal Munitbons—Oiker Finds

Introduction

Beginning in May 2004, ISG recovered a series of
chemical weapons from Coalifion military unifs
and other sources. A total of 53 munitions have been
recoverad, all of which appear to have been part of
pre-1991 Gulf war stocks based on their physical
condition and residual components,

The most inferesting dizrcovery has been a 152mm
bingry Sarin artillery projectile—containing a 40
percent concenfration of Sarin—which insorgents
attempted fo ure as an Improvised Explosive Device
(TED). The existence of this binary weapon not only
raises questions about the number of viable chemical
weapons remaining in Irag and raises the possibility
thaet & larger number of binary, long-lasting chemical
weapons still exist.

=[50 has no information to indicate that Irag pro-
duced more binary Sarin rounds than it declared,
however, former Iragi scientists involved with the
program admitted that the program wias considered
extremely sucoessiul and shelved for future use.
According to the source, General Amer al-Saadi
sought to dewnplay its findings to the UN o avosd
heightened attention toward the program.

Under UN Security Resolution 687, Irag showld
have destroved or rendered harmless gl CW muni-
tions, but we cannot determine without additional
information whether the rounds we have recovered

~were declared or if their destruction was attempted.

* An Iraqi source indicated that when weapons were
forward-deployed in anticipation of & conflict,
the CW weapons often became mixed in with the
regular munitions, and were never accounted for
again. Another source stated that several hundred
munitions moved forward for the Gulf war, and
never used, were never recovered by retreating Iragi

ur

trowxps. A thorough post-OIF search of forward
depots tumed wp nothing—if the weapons were
indeed left behind, they were looted over the 12
years between the wars,

* Iraq"s unilateral destroction of weapons n 1991
was far from perfect—a February 2000 UNMOVIC
inspection al the Al Azzizivah Firing Range to
attempt to socount for 157 R-=400 hombs by inspect-
ing the debris turned up § bombs that had survived
the 1991 explosions. 5o it is possible that [ragi—aor
even UN—explosion pits could have been looted of
a few surviving munitions.

« Because of poor Iragi inveniory aceounting, simple
pilferage before or after the 1991 Gulf war could
have resulied in zome lost munitions.

May 04 155mm Chemdcal Munitions Used as an
Improvised Explosive Device

Military wnits recovered a 1535mm artillery round near
Baghdad International Airport. Analysis of the residue
at the bottom of the round by I5G field labs retorved
positive indications for sulfur mustard CW agent.
The lab results, type and condition of the round, and
the lack of markings indicate it is an Iragi CW-filled
155mm round left over from the pre- 1991 Iragi pro-
gram. The lack of a driving band makes it difficult w
determine whether the round was fired, where it was
acquired, and supgpests the band probably was looted
see Figure 1),

Hiztorical contexit: Irag purchased thonsands
of empty | 53mmr antillery rourds designed ra
disseninate smoke chemicals. The original
markings were gererally painted over and the
mrrtitions filled with CW apent mustard, Over
10,000 af theze rownds were destroved under
LN supervision, but they have mot all been
accounted for

e of the key UN unvesolved issues involves
F50 musrard-filled rounds. An I8G imvestipation
inter this issue yielded inconsistent infarmation
abont the final disposition of the 350 shells,

with one officiol claiming they were retained for
Suture use, The IS5 has not been able o confirm
these claims.
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Flgure 2. Locabion of binary Sarie round glong alrport
ard rodd.




16 May 2004: 152mm Binary Chemical
Improvised Explosive Device

A military vnit near Baghdad Airport reponted a sus-
pect [ED along the main road batween the airport and
the Green Zone (see fipure 2). The munifions were
remotely detonated and the remaining liquid tested
positive in [5G field labs for the nerve agent Sarin and
a key Sarin degradation product.

The partially detonated IED was an old prototype
binary nerve agent munitions of the type Irag declared
it had field tested in the late 19805, The mumnitions
bear no markings, moch like the sulfor mostard round
reporied on 2 May (see Fipure 3). Insurgents may
have looted or purchased the rounds believing they
wers conventional high explosive 155mm rounds. The
use of this type of round as an IED does not allow
sufficient time for mixing of the binary compounds
and relense in an effective manner, thus limiting the
dispersal area of the chemicals.

Historical context: Irag only declared its work
on binary munitions after Husayn Kanil led
frag in 1995, and even then only cloimed o
have produced a limited mumber of binary
roincds that it used in field trials in 1988, UN
imvestiparions revedled a number of unceriain-
fies surrounding the natre and extent of frag's

i work with these systemys and it remains unclear
how many rounds it produced, tested, declared,
or concealed from the [UN.

16 May 2004: 100 155mm Chemical Rounds

A military team mterrupted a group of Iragi indi-
vidoeals attemnpting to bury multiple projectiles at a
location near Canal Road in Baghdad (see figure 4).
The individuals fled the site when fired upon, and
the military team captured multiple artillery rounds
and other weapons at the zite, [SG's field labs wesied
the recovered 155mm rounds and found some trace
amounts of sulfur mustard and sulfur mustard deg-
radation prodocts in a few of the rounds, Technical
experts found that each round contained a roptured
barster be—inconsistent with UN destruction
practices—suggesting that either Irag wnilaterally
destroved the rounds or looters attempied to drain
residoal agent from them (see figure 5).

Historical context; Irag declared in its 1996
Full, Final, and Complete Declaration (FFCD)
that it produced 68,000 15 5mm sulfur puestard-
Jilled rounds berween T981 and 1990, OF those
produced, Irag has nar been able to account
for the [ocarion or destriction of 550 155 mm
shells. The bulk of 135t destruction occurred
berween J993 and 1994 and many of the log
emtries show ihat the mustard was partly polym-
erized, which is consisrent with our findings in
the recent sulfur mustard rounds.

16 June 2004: Two 122mm SAKR-18 Artillery
Rockets

An Iragi source turned over to Polish Forces two
122mm rockets obtained at the Khamisivah Depot—a
former CW storage site declared by Irag to have
housed 122mm filled rockets (see Figure 6). Details
ahout the provenance of these rounds remain unclear
but the source Sarin/Cyclosarin believes the missiles
were housed in a bunker struck during the Gulf war
and subsequently hidden in canals and lakes in the
area, Analysis of the liguid residee revealed the nerve
agents Sarin (GB) and Cyclosarin (GF) as well as a
number of impurities and known degradation products
of GB and GIF. Given the age, leakage, decomposi-
tion of nerve agent, and small quantity of remain-

ing liquid, these rounds would have limited, if any,
impact if used by insurgents against Coalition Forces
(see Figure 7).

Historical context: Iraq declared having pro-
duced ihe following nimtbers af 122 perve
agent rockels, bur made no distinciion in irs
declararion abowr the tvpe of sarin fill: GB, GF,
ar GBIGF mix. We suspect, based on data from
the declaration and the UNSCOM 239 Report
thar GBIGF-filled rockets were included in the
1988 and 1990 declaration figures. Although
the origin of these rockets has mor been clearly
stated, the Khamisivah Ammunition Storape
Depot where the rockets were found has a long
hisiory of CW storage, Coalition bombing, and
LN investiparion.
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Ovrigin af the Binary Sarin Roand Used on BIAFP

The binary chemical round detomated near the Bagh-
dad International Airport (BIAF ) probably originated
with a batch that was stoved in a Al Muthanna CW
complex basement during the late 19805 for the pur-
pase of leakage testing. frag placed at least 12 filled
binary Sarin munitions, either 132 or 135mm pro-
Jectiles, in the basement of the Salah al-Din labora-
tory at the Al Muthanna CW complex, according o a
report.

= The same report claims thar only 20-30 binary
152mm rounds were produced, and the program
switched to 155mm rounds after the 152mm rounds
were expended in testing. The repory stated that alf
af the Binary munitions with aluminnwm canister
inserss (such as the one wsed on BIAP ) should have
been used in field resting, but some may have been
set aside for leak testing av Al Muthanna,

» A different report stated thet as of 1988 no binary
chemical roundys were stared ar any other locarfion
hesides the Salah al-Din faboratory, and that the
ronds were kept in the basement to est for feakage
and chemical degradation.

o A third repert speculated that binary rounds may
gither have been buried or moved 1o one of o
burkers in the mid-1990s when the UN ordered the
Al Muthanna complex to relocate a large number of
chemicals and runirions, The same report said that
Salah al-Din al-Na'aymi, the manager of the bnary
Sarin munitions praject, frequently stored munitions
he war working on but had nat tested in the base-
mierer of his Lrboratory ar Al Muthanna.

» A fourth report said that 20-40 binary shells were
kepe in the “special stores™ ar Al Muthanna as of
the late 805, but the source believed that these had
been destroved by UNSCOM, I5G has been unable
to verify from UNSCOM reporis that any binary
shells were desivoved at Al Muthanna,

The Technical Research Center (TRC) also worked
en producing 152emn binary Sarin artillery shells,
Bt we have no reason to believe that they possessed
SJunctional chemical muniiions.

According to the fragi FFCD, the TRC conducred
lab experiments with 152mm binary munitions
using o simulant fo test the mixing of the binary
components. No binary tests using chemical agent
at the TRC were declared.

According to one report, the Iragi Inrelligence ser-
vice offtcer All Mublif ran the binary program, and
the depury director af the Military Industrialization
Commission, Amir al-85a" adi, ordered the work.

The reporr claimed that al-Sa’adi provided the TRC
with chemicals and possibfy I532mm rounds, bus the
report did mot elahorate on the work performed by
the TRC.

The disposition of the 152mm andfor the 155mm
artillery projectiles after the Gulf war is unknown,
although it is possible that the rounds remained al
the Al Muthanna complex emd were looted after
OIF.

&

Even though Al Muthanna has been extensively
investigated v UN and ISG teams, the complex
covers 10 sguare miles, which makes it difficulr to
fully exploir, An ISG team that went to 1he site in
January said that looters appeared to have been at
several parts of the Al Muthanna complex,

Several parts of the Al Muthanna complex were
bombed or in poor condition thraughout the T990s.
These areas pose a health risk 1o exploftarion
teams, bur looters have shown themselves to be less
Fisk-averse than ISG personnel. It s possible that
the rownd was removed fram an area in Al Muth-
anna that wirs deemed unsafe ro exploir,

An alternate explianation (5 il roMRds were
moved out of Al Muthanna and stored af a differ-
ent location in the early 1990s, where it way later
looted after ONF, although we have no reporting fo
sihstantiate this possiiling.

The actual number of filled binary artillery shells
produced by the tragi CW program during the 19805
it urknown, but we assess that only a handfil of fitled
hinary rounds would have existed after the Gulf war,
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Origin of the Binary Sarin Round Used on BIAP (contimeed)

* According 1o a report, the National Montioring
Directorate only asked for the number of binary
CW rounds Al Muthanna tested, not the number it
actually produced, The Tragi FFCD from fune 1996
states that 10-12 152mm and 160 155mm binary
Saren aritlery shells were field-tested.

v fF the number of §52mm artillery shells prodiced
by Al Muthanna was a few dozen, as was srared in
the aforementioned sensitive report, then the shells
which remained in the basement of the Salah al-Lin

Laboratory in the late 19805 may kave been the
only filled binary sarin rounds which existed at the
rimee ef the Gl werr

* Reporting states that the only 152mm binory Sarin
rounds prodiced by Al Muthanna thar were not
destroyed in fleld tests were in the basement of the
Salah al-Din laboratory. The report stared thar
af least 12 binary munitions were placed there,
although they may have been 152mm, 135mm, ora
micture of both,

Historical context: Prior to the Gulf wav, the
fragis had stored SAKR munitions in bunkers at
the Khamisivah Depot and moved some of them
tor i1 mearby depression near a canal prior to the
covflict to avold combing. Daring the Gulf Con-
fict US ground forces caprured the Khamisivah
Depor and blew some of the storage burkers
withour knowledge of CW munitions there,

LN fnspectors have gince visited the sive and
UNSCOM's fipures for these 122mm muni-

rions indicate that between 350 and 400 are not
aceourted for—almost certainly the rounds rhat
remained in Building 71 after its demolition,
Berween [99]- 1998 Iragi's looted the structure,
and in doing so dispored of the contents, includ-
ing weapons. The likelthood s thar the rownds
were chucked into nearby piles of earth, which
were in e covered by more debris,
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25 June 200M4: 17 Additional 122mm SAKR-13
Artillery Rockets. July 2004: 22 Additional 122mm
SAKR-18 Artillery Rockets

An additional 17 rockets from the same cache
described above {d) were identified at the Khanmisi-
yah Depot by the same source. (See figure 8). Six-
teen were returned o ISG for analysis and one was
exploded onsite because it retained an intact rocket
maotor thar posed safety concems, Most of the rounds
had been severed, exposed 1o heat, or were pardally
destroyed, Four intact rounds were separated for
testing and returned o preliminary positive resuit for
G-series perve agent. None of these rounds retained a
Tiuad A1l lime, suggesting the agent had degraded over
time. 22 more rockets were discovered at Khamisi-
¥ah. 21 were in deteriorated condition with only one
intact rocket with residual riod control agent prezent,
(See figure 9).

Hisforical context: These 122mm SAKR-18
rockets were discovered ar the Khamisival

Depod, Please refer to the box above for rel-

evani historical contexr.
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Figure &, Examples of the 10 155mm chemical round's
and x-rays of ruplured bursler lubes.
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Figure T, Pholos and x-ray of SAKAR-18 rockels.
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Figure B, Additional SAKR-18 rockets fwrmed in from
Kharnisipah depat.
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Figure 3. Adcilional SAKR-18 rockets wimed in from
T Khamisiyah depot.
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Annex G
Chemical Warlare and the
Defense of Baghdad

158G investigated reporting thal frag used a defensive
doctrine during (I F that included the employment
of a “red line,” beyond which the Iragis woald have
used available WMD) against Coalitior forces. Since
OIF, we have conducted numerous interviews of
senior regime afficials and meilitary officers in an
ffort fo corgfinm whether frag had weaponized CW
ready o uxe or whether fhere was a “red line” con-
cepf that would have wriggered a CW attack.

We belicve that there was indeed a “red line™
defense for Baghdad, but it was a simple mulii-ring
conventional defense that guickly broke down nnder
Cealition assault, and not the coordineted, prepared

Plan depicted in prewar inteiligence reporting.

* Evidence of strategic planning at the Diwan and
flag-officer levels i lacking in any mention of CW,

« Many Iraqi Generals believed there was a secret
plan fo use CW, but we have found ao evidence that
the S80—which was involved in past CW uses—
was part of any planning for CW use.

Prior to OIF, historical reports desenibe Iragi plans for
defensive use of CW to disrupt or halt the advance

of enemy troops and o disrupt enemy staging areas
before their attack.

* Ag early as 1991, prior to Desent Storm, Saddam
decided to use CW if Coalition forces crossed &
parallel extending west from Al Amarah or if Ira-
nian troops crossed the border into Irag, sceording

T PEPOTING.

Dyring the run-up to (NF, the Intelligence Com-
munity received additional information poinfing fo g
“red line” aronnd Raghdad that, if crossed by Coali-
Hon forces, would trigger an Iragl CW aack.

* According to 8 Kurdistan Democratic Party (KDF)
menttber, Saddam in October 2002 authorized the
use of prohibited weapons at the discretion of four
field commanders if LIS forces closed on Bagh-
dad. One of the four field commanders was Karmal

- .M [
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Figure 1. Aed line for tmggering CW wse,
Cclaber 2002,

tiuztafa, the Republican Guard Secretary. The
“red line™ was described a5 a box aroumd Baghdad
encompassing the cities of Tuz Khurmatu, Bayji,
Ar-Ramadi, Karbala, Al-Hillah, Al-Hillah, Al-Kut,
and Al-Migdadiyah (see Figure 1).

v According to a senior Iragqi Ministry of Foreign
Affairs official, in early February 2003, Saddam
had decided o use CW against LIS troops in the
event of war,

v Heportedly in a mid-February 2043 meeting, senior

members of the Iragi armed forces and Baath
party members discussed plans to release unknown
chemical agents by remote detonation in six popa-
iated areas near the Saudi-Jordanian fronter and in
western lrag.

v According to a foreign government service, as of

16 March 2003, the 1089 artillery battalion of the
Baghdad Republican Guard Division in Al-Kut was
under orders 1o use CW on Coalition forces if they
approgched Al-Kuot. The battalion was reportedly
equipped with CW shells, including mustard and
untdentified binary agenis, and was commanded by
Col. Muhammad lbrahim Sulayman.
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(Irigin of the Red Line—The Sandhurst Approach

Information acquired from variows milifary sources
and documents indicates that Irag developed a
defense doctrine that included a directive fo defend
to the last by all means neceszary once Coalition
Jorces approached a red line. Sources repors that
Saddam’s Leadership Defense Plan was based upon
a ractical doctring taught o all Irag Offcers,
we have nad fonendd evidence thai the plan explicirly
ircinded 3 trigeer for CW use.

s The defensive tactical doctrine was origimally
taupht to leagl Officers ar the Boval Milinery Acad-
~emy, Sandbuerst, United Kingdom, in the 19505, and
later similar doctrines were faught to Iragl officers
ar British-sryle training courses in Pakistan. The

Jundamental principles are based spon comeeniric
defensive perimerers or lavered defensive lines.

* The defenses wswally consisted of four lines:

4 [ine (vellow pb=-Iine along wiich reconnais-
sance units wsually deploy;

I line (green) —first line of defense againsg
advancing ueits;

— 2% line (Blue l—first major fallhack positions for
the wnits stavioned af the Blue line—additional
troops, supplies, and ame stationed here;

— I fiive (v l=ditnenimost defense line or lasr ling
af defense and final fallback position for troops.
Advanceng forces winild meer the heaviest resis-
rance heve, and it was the final staging area.

Reporting indicates that the maltiline defense was
attempied by somie Iragi forces defending against
Coalifion advances dyving COFF, with poor resilis:

¢ The 34 Infantry Division wsed the method in
defending the Khamaguin Border Crossing—how-
ever Coalirion forces moved 5o rapidly and 5o
wrany fragi soldiers deserted that the sitaation
guickly became chaovic, and the nerion of falling
back ro g stabilized line or lines was impassilde,

s I eacdedirion, the 5° Mechanized Division used this
dectrine in its defense of Kirkpk, but s lines suc-
cessively collapsed under Coalition air assauls

Late 2002-Early 2003: Struggling To (Generate a
High-Level Defense Strategy

Available evidence indicates that the Iragi Fre-OIF
defense strategy evolved over a rather short time,
Srom mid-2002 through the end of that year, and
transitioned to the level of detailed tactical plan-
wing only sforily before OFF {see Chapter 1, Regime
Stratepic Intent).

* Even az Coalition forces built up around Irag,
Saddam continued w believe that they would not
invade or attack [rag; this belief was dispelled only
by the beginning of OIF itself;

= Saddam perceived his armed forces o be sironger
than they were and thought a Coalition tnvasion, 1f
it dick pccur, would never penctrate as far as Bagh-
dad;

* In fact, Saddam believed that a popular uprising
would occur as the Coalition invasion progressed;

+ Saddam’s inner circle reinforced his faulty percep-
tresmis ot of fear of Saddam’s reaction,

High-Level Discussions Began in Egrnest Only in
Mid-2002 on a Regime Defense Plan. Starting in
mid=2002 through OTF, the Intelligence Community
received reporting that the Iragi regime intended o
use W if Coalition forces invaded Irag or threat-
ened Baghdad., Iraq’s layered defense plan reported|y
included the use of chemical weapons omce Coali-
tion forces crossed the defensive “red line” Discus-
sions about the deployment of WD reportedly ook
place at various military levels, according to maitple

repOTiS,
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= In Augost 2002, reporting indicated Saddam
Husayn had selected a pool of approximately 100
experts and scientists to “solve Irag’s problems™
pertaining to the advancement, protection, and
concealment of WM programs. Rewards were
reportedly provided to those scientists who came up
with ideas for using WMD to thwart any potential
LS attack on Irag.

* Reporting at vanous levels indicates WMD use
was discuzsed; however, no source has bean able o
provide detailed plans how Irog was going to use
WMD against a Coalition invasion,

" | sagdam Husayn's Baghdad
R e '.-';f-.-r“_f-“ﬂ_._.,'n--

— -
Defense Plan | -

Reportedly both before and after OIF, planning

arn Iragi defense sirategy against Coalifon forces
underwent several stages. An initial plan appears
te have been delivered by December 2002 and most
likely underwent revisions aniil OIF

¢ A senior Iragi officer with direct knowledge of Eragi
war planning stated during OIF that at a meeting
in December 2002, high-level Republican Guard
Commanders and staff officers received the final
orders on how Baghdad was to be defended from
LTG Al-Raw,

= Reporting prior 1o OIF from a semor active-duty

Figure 2 Sctemalic represamiation of “red
fina" and defense posture hased on 8 senior
Irag! officar imvalved i pro-C0F wilr pERrTHgL

« Interrogation of a senior Iragi officer with direct
knowledge of Insgi war planning duning OIF
revedled that on 18 December 2002 the former RG
High Level Commanders and Staff Officers met
with former BG Chief of Staff LTG Sayf Al-Dhin
Al= Rinan, Qusay Husayn, Former BG Commander,
and Saddam Husayn to receive orders for the fingl
Defense of Baghdad.

Iragi milntary officer indicated in early February + According to the same source, Baghdad's defenses

2003 the RG leadership was preoccupied with
tactical defense planning agamst a possible Coali-
tion attack. Defense plans were posited on three
defensive lines, with the third and final line includ-
ing Baghdad and its suburbs. Conventional training
had been intensified by senior commiand, but there
had been no increase in CBW iruning programs.
Typical defensive chemical protection clothing and
retated materiel were provided, as were defensive
chemical-warfare-related procedures.

wirild be based upon three defensive lings—units
would fall back from one line to the next on orders
from Saddam Husayn. The last line of this defen-
sive plan was considersd the red line, but, accord-
ing to the officer, CW was nof part of the defensive
strategy because Saddam had indicated in a meet-
ing that ke had none. LTG Al-Rawi has eluded
capture, and we have not been able o commoborate
thiz information oF confirm this meeting,

* Interrogations with Former Statt Maj. (Gen. Salih

Interrogations with several Tragl division-level
officers after OIF confirm that Saddam’s Defenve
FPlan was based upon a layered defense docivine,
The innermost circle of defense was referred to as
the “red line.”” Once [ragi troops refreated to the red
lirte position, they were to “hold to the last™ with-
out further retreat, presumably ready to ermploy all
available weaponry (see Figure 2).

0

Ibrahim Hammadi Al-Salmani—head of the
Baghdad division of the Republican Guoard during
OIF—indicated that all Tragi forces were given a
preestablished red line to defend. Congistent with
Sandhurst teachings, the red lines were established
by HQ) and were the final defensive fallback posi-
tion where troops were o fight with the strongest
resistance,
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By April, the regime was nearing its end, and the
discussions it had were no longer useful:

» Latif Musayyif Al-Jasim Al-Duri—former member
of the RCC and Deputy Secretary of the Ba’ath
Military Bureau—indicated that at the last mesting
he attended with Saddam and leading military and
political figures in April 2003, Saddam was soll
asking “what kind of weapons preparations wens
accomplished and i any more were needed,”

* Al-Dun claimed that preparations for missiles and
CW were not discossed but noted that the meetings
wiere brief, which was unusoal for revision and fine-
tuning of a last-ditch defense plan. Other anendees
regarded this as the farewell meetings rather than a
planning meeting. Tarig Aziz also substantiated the
fact that the last meeting with Saddam still did not
include in-depth tactical discussion or presentation,
This lends credence to the fact that the defense plan
never came together at the tactical level (see Figure
3

Figure 3 denotes Former Staff General Salih al-
Salmani"s impression of the red-line doctrine for the
defense of Baghded (the graphic provides an approxi-
mation of the layered defense structure). This graphic
is a similar w Figure 2 on the previous page in denot-
ing the luyered defense amd red line.

Flag-Level Opinion—No Knowledge of CW Plans,
but Conventional Wisdom Expects It

Al the same time as policymakers af the Presiden-

tial fevel were trving o penerate a plan for defense
against the Coalition, generals and high-tevel defense
officials believed that g plan for CW ase existed,

even though they themselves knew wothing abont the
details.,

Several high-ranking Iragi military officials claimed
CW was not part of an organteed Iraqi Defense Plan
but kept open the possibility that discussions took
place in closed venues ar higher levels, This suggests
thit Iriegi conventional wisdom agreed that CW was
part of a secret plan, even in the absence of direct
evidence:
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Figure 3. Forrmer Stall General Sath al-Salmani's
imprassion of e red-ine doctrine.

» A major contributor to the Iragi Defense Plan,
lormmier Defense Minister Sultan Hashem Almad
Al-Tai, was captured by Coalition forces in Septem-
ber 2003, The Mimster asserts thal at no Gme was
WMD discussed in strategy meetings to lay out an
Irivgg Deefense Plan but does not rule out the possibil-
ity that dizcwssions ensued at higher levels.

+ Sulan Hashem was never directly asked if the
red-line doctrine included the use of CW; however
he firmly asserts that WM use was not a topic of
the defense plan and would have been a topic for
a different, compartmentalized forum. Hashem
also moted the large number of people who were
shocked when Saddam announced in December
2002 in an open forum that Iraq did nod possess
WMMID,

¢ After OIF, the commander of the Iregr military's
chemical corps, Gen. Amar Husayn al-Samarrai
informed the US that [ragi leaders had intended to
concentrate their forces around the critical cities of
Baghdad, Basrah, Mosul and Tikn, with each city
surrounded by several defensive layers, Samarrai
wias nol aware of any offensive strategy 10 use CW
against Coalition forces but indicated his job was o
make sure the Iragi military was fully equipped to
handle a coaliton chemical anack,




Investigation Inte Nontraditional CW Use—The
Fedayeen Saddawm

Tradivional tactics in the deplovment of CW wonld
have been under the control of Saddam and Qusay
Husayn wirh the S50 and RG delivering and deploy-
ing the munitions either by missile (with heavy MIC
assiztance ), movrrar, ar arrillery, However, 158G also
investigated whether there was any evidence of

CW use plarned by the two most skilled groups in
uncomventionalinontraditional tactics and methods,
the Saddam Fedaveen and the 118, specifically the
special operations elements af M4 cooperating with
M8 technical experts.

There are no indications from the limited inelligence
availatle thar Fedayeen docirine included the use of
CW if a red line was breached. There ix some evi-
dence to indicate that “Uday wanted 1o deploy CW,
but was anible to obigin them.

+ According 1o reporiing priov o OIF, in mid-March
2003, 'Uday Saddam Husayn sought CW agents
from OMI and tasked Muhammad Khudayr Al-Hal-
Busi Al-Dudaymi—then director of 118 M-14—who
asked fmad Hussayn “Abdallah "Al-"Ani (the father
of frag’s VX program), to provide an unspecified
CW agent. Dulaymi dispatched a courfer wha com-
municated the message to AlAnL, Al-Ani asked for
e weeks fo study feasibility as a delaying tactic

. and replied after two weeks that OMT facilities

©owere Aol capable of producing CW agents and the
required chemical precursors were not available in
frag. However, after OIF Mubkammad Al-Dalaymi

. way interrogated an 17 July 2004, he asserted that
‘Uday Husayn never comlacted him reguesting
chemical weapons.

* Af the onzet of OIF (late March), sccording o a
foreign govemment service, an Iragi security offi-
cial indicated that Irkq"s chemical weapons mund-
tions had been removed from Baghdad as a result of
the coalition air attack. He contends the bombing in
late March 2003 resulted in the inability to prepare
chemnical weapons immediately against Coalition
forces.

+ Preliminary searches of the recovered docomen-
tation do mot reveal writken or recorded official
documents regarding an Iragi defense doctrine and
execution orders for CW,

Post-OIF Eeporting on BEed Line

Interrogations, interviews, and docuptents oblained
after OIF have confirmied that the “red kne™ was
indeed part of regime planning, bui they kave not
revealed a plan by Irag fo nse CW al a pre-posi-
tioned red line. Information from numerous military
officials indicares that Irag was not able to nse chemi-
cal weapons at the ime of OIF, although 150 has

nol been able o locate and debrief some of the key
Iraqi military commanders. Exploitation of military
sites within the identified “red line™ revealed no large
cache of chemical weapons or indications that large
amounts of chemical weapons were present (for for-
ther information, see Annex C).

+ Reporting prior to OIF that Saddam in early
October 2002 authorized the use of prohibited
weapons af the discretion of four field conmmanders
wus contradicted by one of the field commanders
whao surrendered to Coalition Forces in May 2003,
Former Staff Gen. Kamal Mustafa claims he did not
have WMD at the time of war and indicaies that the
‘red line" plan did, in fact, exist bur was simplistic
N nature,

+ According to the reporting, “special weapons™
could have been employed dependent on certain
conditions, such as climate and troop disposition,
once Coalition forces breached this red-line perim-
eter. There were no indications of chemical weapon
use when Coalition forces breached this zone,
although sand storms and high winds, or dispersed
troop formations, might have prevented the use of
CW,

= During OIF, reporting from a former semior Iragi
Special Securiry Organizetion Officer with direct
access indicated in early March 2003 the Iragi
Begime planned to defend Baghdad by establish-
ing seven rings of defense. The source believed that
“extreme defense measures” would be employed,
and these measures would include WMD under the
control of Cusay Husayn. The former officer also
believed the defense plan was impenetrable and
never exccuted because of a breakdown of the Iragi
military.
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Post-1991 to OIF, a senior scientific adviser to
Saddam through imterviews conducted after (HF
shed light on the launch procedures for modeérn
Iragi missiles. He asserted that, because of the
complexity and profotype nature of ihe new systems,
fechnicians from the Military Indusirigl Commis-
sion (MIC) would be heavily involved in missile
preparations, ainting, and laanching. RG and 350
involvement would be unlike pre-1991 decirine. The
military would only provide the target by direction

No Evidence of Red Line Defense Plan
With CW Use at the Unit or S50 Level

Tradifionally, the RG Deploved Chemical Weapons
Under Ad Hoc Control of the 550, Past doctring
would have the 580 deliver unmarked chemical
weapons 1o the RG, who would fire the weapon at a
location dictated by an S50 officer. We assess BRG
Commanders were not aware of S50 intentions prior
to the chemical weapons use, This notion supports a

CW use concept that would have been compartmen-
talized and therefore not discussed af most defense
planning meetings.

Availaile evidence s nof consistent, Rowever, with
a comparimented CW use program invelving 350
azrety:

* Pre-OIF reporting from the Kowait govermment ser-

vice from a source with good access indicates that,
as of 16 March 2003, the 108th artillery battalion
of the Baghdad Republican Guard (R(7) division
in Al-Kut was under orders to use CW on coalition
forces if they approached Al-Kut, The battalion,
commanded by Col. Muhammad Thrahim Sulay-
man, was reporiedly equipped with CW shelis,
including mustard and unidentified binary agents.
Howewver, this source was contradicted during OIF
by 4 senior RG artillery officer with direct and
indirect knowledge of information on the use of

chemical weapons use for the 108th artillery battal-

ion, who asserted that the 108th did not receive any
chemical weapons.

+ Another source claimed that, unlike the Iran-Iragq
war, S50 personnel did not deliver ammunition
during OIF, and the S50 officer attached to the

108th, CPT Jumal Al-Tiknn, did not bring chemical

weapons with him.

from “a single location.”

* A senior scientific advisor to Saddam through inter-
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views conducted afier OIF provided insight into
the missile lounching procedures, MIC iechnicians
reponiedly launched all available Al Samoud and
Al Fat'h missiles, However, missiles experienced
enough faults, due to their prototype status, that
they required technicians o be on hand conting-
ously to fix problems as they were detected. The
MIC technicians then aligned-aimed the missiles
and conducted the laumch operations. The Iragi
military was responsible only for relaying the tar-
gets to the MIC-OMI technicians,

All targeting information came from on location
and field commanders had no say in the matter.
Regarding WMD warheads and who wouold have
control of the warheads (MIC, 580 or RG) the
souroe states there were no WD warheads.




Annex H

Summary of Key Findings at
Captured Enemy Ammunition
Consolidation Points

Exploitation of Captored Enemy Ammunition
Supply Points

As of 27 July 2004, 9,758 Iraqi munitions caches had
been found and scheduled for destruction. Coali-

tion forces are almost fimished with the process of
consolidating the known caches indo one of seven
Capeured Enemy Ammunition (CEA) Depots, In
order to examine the maximum amount of munitions
possible, ISG teams visited these CEA depots to
exploit a broad spectrum of Tragi munitions, possibly
including WMD-capable projectiles, rocket, missiles,
or bombs. In addition to the assessment and exploita-
tion of munitions, the teams also provided the on site
contractors with handouts explaining which munitions
are of interest to [3G and how to contact ISG should
any suspected munitions be found. The seven CEA
depots are listed in Table 1.

A variety of munitions were exploited by 1SG
teams. Highlights include the Al Fat*h missile
and the 81mm alominum rockets, which figured
prominently in the “alominum tubes issue,” as
well as many other types of munitions including
cluster bombs, rockets, and artiflery projectiles
(zee Figures 1 and 2).

An Najaf CEA Depot

An Najaf is located in central Iraq (approximately 120
km south of Baghdad). The An MNajaf Depot contains
87 intact eanth-covered bunkers; 42 destroved ware-
hoiises, and approximately 99 revetments, An Najaf
Depat covers an area of 5 km by 6 km and is secured
by a il barbed wire fence. The bunkers, located at
the northen end of the depot, are in four major groups,
each group consisting of five pentagon shaped sub-
groups containing five bunkers each. The warehouses
are located fo the south in rows of seven warehouses
I six rows for a total of 42 warchouses. All of the
warehouses were destroyed by unknown explosions,

AT
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Flgure 1. Al Fat'h missite,

Figure 2. §1mm rockels.

An Najif ACP iz corrently under the operational con-
trof of Foster Wheeler Tetra Tech.

* An item of interest found at this site was deter-
mined to be an Iragi copy of the Spanish Fuel
Air Bomb, and Surface-to-Air mizsibes. Bunkers,
destroyed warchouses, and the revetments were
exploited with no WMD weapons found (see
Figures 3, 4, 5, snd &).
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Tabla 1 -

Captured Enemy Munitions (CEA)

e : i )
n Char .
CEA Depot Contractor in Charge Location MGRS Location GEOQ
of Site

An Nagal Foster Wheeler Totra Tech | 385 MA 14875 58003 NE2.09. 190 E044.05.640
Arlington LS Emwironmental . 3&5 LD 53489 73857 N 34.59.858 E043.23.679
Az Zubayr Foster Whesler Tetra Tach 38R QU 55237 H0GS3 N30.15.530 E047.40.210
Buckmaster | EODT 385 LD 63444 10878 MN34.25.490 E043.30.490
Jaguar LIS Environmental 385 LE 03320 51830 M3E.41.447 E042 49 583
Paladin ECOT 3BS LB 77058 77610 M33.13.820 E043.41.401
Taiji EQOT 385 MC 31780 13636 N33.33.360 E044.15.540

[

Figure 4. Al Fat'h mizsila

i shipping containgr.
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Arlington CEA Depot

Arlington CEA Depot is located north of Tikrit and
about 200 km north of Baghdsd and receives ammu-
nition from the northern sector of Irag. The Arlington
Diepot containg 100 intact earth covered bunkers, 79
intact and two destroyed warehouses, roughly 1,000
revetrments, approximately 100 mud huts, and open
storage. Arlington comprises an area roughly 2 km by
& km surrounded by a 6-foot fence and guard towers.
Arlington CEA Depot is currently under the opera-
tional control of US Environmental, Ing,

* The bunkers are located at the north end of the
depot, the warchouses are to the south. Reveiments
are scattered though oot the depot. Two of the
wirehouses were destroyed by unknown explosions
presumably prior to OIF,

* All bunkers and revetments were neat, orderly, and
casily exploited. Multiple types of munitions were
found including airdrop bombs, cluster bombs,
rockets, surface-to-surface missiles, and air-to-air
missiles, Large quantities of ammumtion were
found including many types of rockets, RPGs,
artillery projectiles of various caliber, and small
arms. The majonty of the munitions in the bunkers
are stored in their original shipping containers. The
warchouses contammed large quantities of artillery
projectiles, tank munitions, and limited quantities
of antitank and antipersonnel mines, The fevel-
ments howsed primarily 5Tmm munitions. All of the
bunkers and warchouses were exploited.

Figura 7. Piles of 122-mm HE rockels.

¢ The 142-inch long, 122mm crates are indicative
of the Sakr-18 rocket. The team counted 120 long
crates and inspected 29 of them, The other 92
crates were not checked due to safety concerns.
That is, the 142-inch long crates were at the rear
of a full bunker, with a 1-foot wide center walk
space between munitions stacked 6 1o 7 foot high.
A mndom sample of the long crates was conducted
by going four crates deep near the center of the
120 crates, stacked 9 crates high. After sampling
the crates, the pile started to shift, With no room o
escape if the crate piles collapsed, the team broke
off the exploitation.

+ Mo WMD Munitions were found, (see Figures 7, 8,
G, 10,11, and 12).

Az Fubayr CEA Depot

The Az Zobayr CEA Depot (alternate spelling Ash
Shuaybah) vicinity south of Basra. Az Zubayr
containg 31 intact and 17 destroyed earth-covered
bunkers, 29 open storage pads, and an open receiving
area for captured enemy ammunition being received
at thiz location. Ammunition is shipped from southern
Tragji cache sites. Az Zubayr encompasses an area
roughly 2 kim by 3 174 km surrounded by a 6ft fence
and guard towers. Az Zubayr Depot is currently
under the operational control of Foster Wheeler Tetra
Tech,
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Figure 12. Cluster bombs.

Flgure 8. 155-mm ' * The 17 destroved bunkers were completely beveled,
with little of the foundations remaining, The west
building is called the missile building and is largely
intact, with unexploded ordnance buried under the
floor, Large multi-roomed buildings were located
mesiar the bunkers 1o the east. Onsite contractors
stated this area was originally the Naval Munitions
School for the Iragi navy, The Iongest bunker is 33
ft long, with both the entrunce and the rosd network
constructed below grade,

» Multiple types of munitions were found, including
girdrop bombs, naval mines, worpedoes, and mis-
siles. The destroyed bunkers were exploited, yield-
ing evidence of two Silkworm missiles (both werne

Figure 10. 3,450 155mm HE anlilfery projeciiias. taged by a UN inspection team, however the label
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number was unreadable, One of the open revet-
ments contained over o 100 special Blmm green
slominum rockets. Presumably, these are missiles
associated with so-called "aluminnm fubes issue”
(see the Muclear Section of this repont for more
information),

* Mo WMD munitions were tound (see Figures 13,
14, 15, and 16).

Buckmaster CEA Depot

Buckmaster CEA Depot is located in central Irag 149
Em north of Baghdad. This depot is an extension of
ihe Taji Depot and ammunition is shipped here from
caches in central Irag. Buckmaster comprises an area
of nearly 5.5 km by 3 ki surrounded by a 6-foot
fence and guard towers. The bunkers are primanly
located on the east side of the depot, Revetments

and open siorage are scattered throughout the depot,
primarily from the center to the cast edge boundary
fence.

* Buckmaster Depot contains 100 earth-covered
hunkers, 96 of which are intact. Foar bankers
were destroved by TS ground forces during OIF
Hundreds of revetments, in sddition w mud huts
and open storage areas, are scattered randomly
throughout the depot, Larger missiles, including 32
FROG=, are stored in the open, along with French
Exncets and surface-to-gir missibes,

= All bunkers were orderly and easilly exploited, as
were the revetments. This is in contrast to the other
CEA Depaots exploited. Multiple types of munitions
were exploited, including air drop bombs, cluster
bombs, Al Qa’ Qa’a 500 bombs, Al Fat"h missiles,
tank munitions, rockets, surface-to-surface mis-
siles, air-to-air missiles, RPGs, antillery projectiles
of vanous caliber, and small arms, The majority of
the munitions in the bunkers were stored o their
original shipping containers.

* Munitions of interest were Iragi Fuel Air Bombs
and numerous Al Qa" Qa’a 500 bombs along with
several Al Fat'h Misziles,

Figure 13, Hoover devioe,
RN -

Flgure 15, 155mm smoke projectiles.
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= MNo WD munitions were found (see Figures 17,
1%, 19, and 203).

Jaguar CEA Depot

Jaguar CEA Dep is located 300km NNW of Bagh-
dad and 80km 55W of Mosul. The Jaguar Notth
Depot contains §0 intact and 20 destroyed earth-cov-
ered bunkers, zeveral revetmendts, and large quantities
of open storage for munitions being received from
northern Iragi cache sites. laguar North comprises
an arca roughly 2.5 km by 5.5 km surrounded by

a 6-foot fence and guard towers. Jaguar Depot o5
currently under the control of US Environmental,
Ine, To the sputhwest roughly 3 km are two areas
cilled Jaguar South and Jaguar Middle with a tofal
of over 1,400 carthen revetments and 40 destroyed
warehouses comprising an area of roughly 3 km by
6 km, surrounded by an earthen berm and concerting
wire. More wire was in the process of being installed
at Jaguar South. The warehouses ab Jaguar South

are severely damaged due to explosions from either
Desert Storm or OTF.

* Multiple types of munitions were exploited by the
eam, ingluding air drop bembs, cluster bombs,
rockets, and air-to-wir missiles. Large quantities
of diverse munitions types were identified, includ-
ing rockets, RPGs, artillery projectiles of various
caliber, and small arms. The majority of the muni-
tions in the bunkers were not stored in their orgi-
nal shipping containers. Most of the bunkers were
unorganized, with propellant, powder bags, fuses,

Figure 18. Examinimg Al Falh.

[ BE-




__..__|

and projeciiles being intermixed with broken white
plastic shipping containers and discarded wooden
shipping crates piled on the foor. In contrast, some
bunkers were well-orpanized, with munitions
neatly stacked. All bunkers contained a large mix of
convenfional munitions that appearaed 10 have been
stored for an extended time, due w the amount of
dust accumulated on the erates and munitions.

+ Ar Jagoar South and Jaguar Middle the warehouses
were all destroyed, causing Unexploded Ordnance
(UX0s) to be scattered around the area by the
explosions. Several of the warehouses had indica-
tions that looters burned material around the base
of 155mm artillery projectiles in order to remove
the brass rotating band. Presomably several of the
explosions resulted from the looters” activitics.
Artillery projectiles with red and blue bands were
found in an open area beiween revetments in the
northwest corner of the ASP. Munitions were also
found in a water-filled wadi on the north side of
Jaguar South, outside the pennweter,

+ BAunitions of interest were 122mm rockets, CG-250)
Cluster Bombs, and Spantsh BRI-400 Bombs.

+ Mo WMD munitions were found (see Figures 21,
22,23, and 24,

Figure 21. 122-mm rockels,

Paladin CEA Thepat

Paladin CEA Depot is located 60km west of Baghdad.
Munitions are shipped from central [raqi cache sites.
The Paladin Depot contains 51 intact earth covered
bunkers, seven bunkers being descnibed as large, two
destroyed bunkers, hundreds of revetments, and open
siorage for capiured enemy munitions received ar this
location. Paladin comprizes an area roaghly 4 km by
& km surrounded by & 6t fence and goard towers. The
bunkers are located at the north comer, with the reves-
meenits scattered throughout the depot, Paladin Depaot
is currently under the operational control of EODT.

» The smaller bunkers were disorganized and the
munitions were covered with dust and sand. Several
tvpes of munitions were exploited, incloding air
drop bombs, cluster bombs, rockets, and surface-to-
surface, surface-to-air, air-to-surface, and air-to-air
missiles. Large quantities of artillery projectiles
were found, of many types amd various calibers:
20mm, 23mm, 30mm, 57mm, and Témm projectiles
were dispersed throughout the bunkers, One iiem
of interest was a previously unseen [20mm smoks
mortar projpectile, later identified after searching
DOD publications.

* The large bunkers were pratected by a berm
approximately 40 to 50 feet high. The front
entrances had a drive through, and the bunkers fea-
tured an internal crane, An air handling system was
incorporated into the side of the bunkers, suggest-
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ing thart they once weapons that contain sensitive
electronics and guidance systems. No indications
were seen o indicate an air filiration system. These
bunkers also had & central power junction shed
{approximately 10-feet long, 6-feer wide, and B-feet
high). Some of the large bunkers held 122mm rock-
etz, while others were emply.

+ 5A-2 missile containers were opened and the UN
tag data was recorded for all 5A-25 on site, with the
exception of four that were physically inaccessible.
The majority of these missiles were stored in their
original shipping containers. One SA-2 was dam-
aped and appearad o have heen epected from an
exphoded bunker.

¢ Mo al Samud or Al Fat'h missikes were ideniified,
and no WHMD munitions were found (see Figures
25, 26,27, 2829 and 30).

Taji CEA Depat
Taji CEA Depot is located north of Baghdad and
currently no longer accepis incoming munitions as a
CEA Depot. This depet contains earth-bepm ware-
houses, roughly 100 of which are intact and roughly
2 damaged or destroved, Munitions were shipped
to this depot from caches within the Baghdad area of
Iraq. Tiaji Depot comprises an area of approximately
5 km by 3 km surrounded by a &-foot fence topped
with several strands of barbed wire and puard fowers.
Some of the perimeter around the bomb and missile
L — N i yard also has a 6- wo B-foot high berm, 10 w0 20 meters
et T C o - ol from the fence line. The warehouses comprise most of
R the area of the depot, with the bomb and missile yard
in the southeast comer. Taji Depot is currently under
the operational conirel of EODT.

» Mumerous revetments are located throughout the
depot, most of which were filled with small arms
munitions ap o 3Tmm Ant-AircralT Amillery,
The open storage area south of the warehouses is
referred to as the bomb and missile yard.

* Air deliverable bombs up to 500 kg, larger missiles
up to and including FROGs, and surface-to-air mis-
siles are stored in the open.
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Figure 30. 5A-2 and Rolamd missies,

. Figure 28. Small bunier with givarming profechion,
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Figure 33, Incendiary bomb

Fligure 34. Fus! air bormibs,

* The team exploited atl missiles, rockets, and bombs — « Taji will eventually contain only small arms ammu-

in the open storage area and reveiments within the nition (B2mm and less).

bomb and missile vard. Surface-1o-air missiles,

rockets, and FROG missiles were neatly stacked. + Bunitions of interest were FROG missiles, 262mm
Multiple types of munitions were checked includ- rockets, Iragi Fuel Air Bombs, cluster bombs, and
ing airdrop bombs, cluster bombs, rockets, surface- Qa’ Qaa 250 Incendiary Bombs.

to=surface missiles, surface-to-air missiles, and

air-to-air missibes. The majority of SA-b surface- « Mo WMD munitions were found (see Figores 31,

to-air missiles were stored in their original :ihipping 32,33 and 34).
containers, The FROG missiles were stored in the

open. A team also inspected eight Al Qa' Qa'a 250

bembs with the twisting weld—none of the Al O’

Ju'a bombs were found with fill plugs.
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Annex |
Review of 24 Iragi Ammumnition
Supply Points

Assessment of 24 Ammunition Sites [dentificed
Within the Predetermined “Hed Line™

150G inspected Ammunition Supply Points {ASPs) and
Captored Enemy Ammunition Points (CEAS) fo deter-
mine whether caches of CW (chemical weapons) had
been destroved or were in storage, Irag stockpiked o
stored munitions at more than 10,000 sites. I5G chose
10 make vse of the limited ume available for inspec-
tion, focusing efforts on storage sites with the most
podential for containing CW, In 2003, T5C formulated
a methodolopgy, beginning with sites near the so-called
"Rgd Line™ around Baghdad, (For information abo
the Red Line and its use in the defense of Baghdad,
sef Annex (), OF the 104 ASPs within the Bed Line
arcund Baghdad, 158G used indicators of CW—such
a5 possible decontamination vehicles—io narmow the
search oy 24 sites. The results of that seerch—a single
wisit toy each site that viswally reviewed a majority

L/

yl.)u.u.

Localion of 26 AG ASPs naar units capable of firing
155mm CW arhilery shall or 122mm CW rockers and
A sispact decontaminalion veflicle, The “red fing” is
shown for reference purposas.

of the munitions on-site—werne o caches of CW
munitions and no single rounds of CW munifions,
Although only a fraction of the hundreds of thousands
of tns of [ragi monitiens were inspected, 156 has
high confidence that there are no CW present in the
Iragi inventory,

Priorify M Coords
[ Kirkuk Bks FASF/Decon ISTRSIN (4421 24K
] Margiakah FASE Tajl South 12927 (441 155K
3 Shavkh Mazhar Barracks DIV and BDE H) 3251 24N (4444 37F
4 Margiabah Tacticn] FASP Southwest FI2RHM (T HRE
5 Al Musayyit BDE HQ A Ammo ORD Depot  AZ4922N (441 339E
] Iskandariyah Tactical FASP JI52IEH GINE
7 | Ash Shuaybsh (Zubayr) Ammso Stor Dpo Fast FT45TN (M TLISIE
[ Shavkh Mazhar Tactical FASE 1253 16N (444238E
I Aradi Al Haswoh Tactical FASP 332038N (43S2TE |
10 Abu Gharaib Revetment Ficld | SA-8 FASP 331513N (41 GITE
1] Sabiat Tactlcal SAM FASPE IIIIHON (M41613E
12 As Suwayreh Tactical § .fl.":.-E_'i'-l:.'sf; IZF6010M (4444 1 3E
13 Al But FASP Morthwest 323325N (MS4401E o
14 Huvy al T:ag.amrt POL Depot and Smorage Area J3TRZEM (adiasdE
[ 15 | Mubammed al Amie Tactical FASP 1231 26N (M534508
16 Jurf alSakr FASP 3251 04N (MA0954E
17 | Ahmad ol Husayn Tacticol FASP F33L23N (4090
18 Al :‘nsrlvnh Tuctical FASP South FZZ0IN {44 2300E
| 1% Muhammed al Amir Toctical FASP Sauthwes: J2F106M MAMITE
i 20 | Saribadi Rorracks Military Exchanpe 301 26N (4444 32F
21| Al Kut Barracks Northwest 323228N DASI62E
22 Al Hoswah Tactical FASF Sowth 124935M (423 13E
23 Al Migdadivah Amme Depot 050N D43649E
M Habhiniyah Ammo Depot I32FIM 0435116E
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Biological Warfare

1
L, I need these germs to be fixed on the missiles, and tell him to

hit, because starting the 15th, everyone should be ready for the
[ , action to happen at anytime....

Saddam Husyan, January 1991

Biclogical
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Key Findings

The Riological Warfare (BW) program was born of the Iragi Intelligence Service (I115) and this service
retained its connections with the program either directly or indirectly throughout ifs exivtence.

* The LIS provided the BW program with security and panticipated in biological research, probably for its own
purposes, from the beginning of Irag"s BW effort in the early 1970s until the final days of Saddam Husayn's
Bepime.

In 1991, Saddam Husayn regarded BW as an integral element of his arsenal of WMD weapons, and would
have ured it if the need arose.

= Al a meeting of the Iragi leadership immediately prior to the Gulf war in 1991, Saddam Husawvn personally
authorized the use of BW weapons against Israel, Saudi Arabia and US forces. Although the exact nature of
the circumstances that would trigger use was not spelled out, they would appear to be a threat to the leader-
ship s2lf or the US resorting to “uncenventional harmfil types of weapons.”

= Saddam envisaged all-out use. For example, all Israeli cities were to be struck and all the BW weapons at his
disposal were to be used. Saddam specified that the “marny years™ agents, presumably anthrax spores, were
to be emploved against his foes.

ISG judges that Irag's actions between 1991 and 1996 demonsirate thai the state intended to preserve its
BW capability and return to a steady, methodical progress foward a mature BW program when and if the

Opportzmily arose,

* ISG sssesses that in 1991, Iraq clung 1o the objective of gaining war-winning weapons with the strategic
intention of achieving the ability to project its power over much of the Middle East and beyond. Biokogi-
cal weapons were part of that plan. With an eye to the future and aiming to preserve some measure of its
BW capability, Baghdad in the years immediately after Desert Storm sought to save what it could of its BW
infrastructure and covertly continue BW research, hide evidence of that and earlier efforts, and dispose of its
enisting weapons stocks,

* From 1992 to 1994, Iraq greatly expanded the capability of its Al Hakam facility. Indigenously produced 5
cubic meter fermentors were installed, electrical and water urilities were expanded, and massive new con-
struction 1o house its desired 50 cubic meter fermentors were completed.

* With the econemy at roeck bottom in late 1995, ISG judges that Baghdad abandoned its existing BW program
in the belief that it constituted a potential embarrassment, whose discovery would undercut Baghdad's ability
to reach its overarching goal of obtaining relief from UN sanctions.

In practical terms, with the destruction of the Al Hakam facility, Irag abardoned its ambition to obimin
advanced BW weapons quickly. ISG found no direct evidenice that Irag, after 1996, had plans for a new BW
program or was conducting BW-specific work for military purposes. Indeed, from the mid-1990s, despite
evidence of continuing interest in nuclear and chemical weapons, there appears to be a complete absence of
discussion or even interest in BW at the Presidential level.

frag would have faced great difficulty in re-establishing an effective BW agent production capability. Nev-
ertheless, after 1996 Irog still had a significant dual-use capability—some declared—readily useful for BW
{f the Regime chose to use it fo pursue a BW program, Moreover, Irag still possessed its most important BW
assel, the scientific know-how of its BW cadre,

= Any attempt to create a new BW program after 1996 would have encountered a range of major hurdles,
The years following Desert Storm wrought & steady degradation of Iraq's industrial base: new equipment
and spare parts for existing machinery became difficult and expensive 1o obtain, standards of maintenance
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declined, staff could not receive training abroad, and foreign technical assistance was almost impossible 1o
get. Additionally, Iraq’s infrastructure and public wtilites were crumbling. New larpe projects, particularly
if they required special foreign equipment and expertise, would anract international anention, UN monitor-
ing of dual-use facilities up 0 the end of 1998, made their use for clandestine purpose complicated and risk
laden.

Depending on i¥s scale, Irag could have re-established an elementary BW program within g few weeks o g
Jew months of a decision to do 5o, but IS0 discovered no indications that the Regime was pursuing such a

CIORUTEE,

* In spite of the difficulties nofed abowe, a BW capability is technically the easiest WMD to attain. Although
equiprment and facilities were destroyed under UN supervision in 19%6, [rag retained technical BW know-
how through the scientists that were involved in the former program. 15G has alse identified civilian facilities
and equipment in Irag that have dual-use application that could be used for the production of agent,

ISG fudges that in 1991 and 1992, Irag appears to have destroyed its undeclored stocks of BW weapons
and probably desiroyed remaining holdings of bulk BW ageni. However 186 lacks evidence to document
complete destriuction. Irag retgined some BW-related seed stocks until their discovery after Operation Iragi
Freedom (OIF ).

* After the passage of UN Secority Council Resolution (UNSCR) 687 in April 1991, Iraqi leaders decided not
o declare the offensive BW program and in consequence ordered all evidence of the program erased. lrag
declared that BW program personne] sanitized the fucilities and destroyed the weapons and their contenis.

* Irag declared the possession of 157 aerial bombs and 25 missile warheads containing BW agent. [SG
assesses thar the evidence for the original number of bombs is uncertain. I5G judges that Irag clandestinely
destroyved at least 132 bombs and 25 missiles. 150 continued the efforts of the UN at the destruction site but
found no remnants of further weapons, This leaves the possibility that the fragments of up to 25 bormbs may
remain undiscovered. OF these, any that escaped destruction would probably now only contain degraded
agent.

* I3G does not have a clear account of bulk agent destruction. Official Iragi sources and BW personnel, state
that Al Hakam staff destroved stocks of bulk agent in mid 1991, However, the same personnel admit con-
cealing details of the movement and desmmuction of bulk BW agent in the first half of 1991, Irsg continued to
present information known to be untroe to the UN up to OIF. Those involved did not reveal this until several
months after the conflict.

+ D, Rihab Rashid Taha Al “Azzawi, head of the bacterial program claims she retained BW seed stocks until
early 1992 when she destroyed them, ISG has not found a means of verifying this, Some seed stocks were
retained by another Iragi official until 2003 when they were recovered by 1SG.

ISC ix aware of BW-applicable research since 1996, but ISG judges it was nol conducted in connection with
a BW program.

* 135G has uncovered no evidence of illicit research conducted into BW agents by universities or
rescarch organizations.

* The work conducted on a biopesticide (Bacillus thuringiensis) at Al Hakam until 1995 would serve to main-
tain the basic skills required by scientists to produce and dry anthrax spores (Bacilluy anthracis) but 153G has
not discovered evidence suggesting this was the Regime's intention. However in 1991, research and produc-
tion on bropesticide and single cell protein (SCP) was selected by Irag to provide cover for Al Hakam's role
in Iraq's BW program. Similar work conducted at the Towaitha Agricultural and Biological Research Center
(TABRC) up to OIF also maintained skills that were applicable o BW, but again, ISG found no evidence 1o
suggest that this was the inlention.




* Similarly, ISG found no information to indicate that the work carred out by TABRC into Single Cell Protein
{SCP) was a cover story for continuing research into the production of BW agents, such as C. borulingm and
B. anthracis, after the destruction of Al Hakam through 1o OIF

* TABRC conducted research and development (R&DY) programs 1o enable indigenous manufacture of bacte-
nial growth media. Although these media are suitable for the butk production of BW agents, I5G has found
no evidence 1o indicate that their development and testing were specifically for this purpose.

* Although Iruq had the basic capability to work with variola major (smallpox), ISG found no evidence that it
retained any stocks of smallpox or actively conduected research into this agent for BW intentions,

The I15 kad a series of laboratories that conducted biolagical work including research into BW agents for
assassination purposes until the mid-1990s. ISG has not been able to establisk the scope and nature of the
work at these laboratories or determine whether any of the work was related to military development of BW
agent,

* The security services operated a series of laboratories in the Baghdad area, Iraq should have declared these
facilities and their equipment to the UN, but they did not. Neither the TN Special Commission (UNSCOM)
nor the UN Monitoring, Verification, and Inspection Commission (UNMOWVIC) were aware of their existence
or inspected them.

= Some of the laboratories possessed equipment capable of supporting rescarch into BW agents for military
purposes, but 15G does not know whether this occurred although there is no evidence of it. The laboratories
were probably the successors of the Al Salman facility, located three kilometers south of Salman Pak, which
was destroyed in 1991, and they carried on many of the same activities, including forensic work,

* Under the acgis of the intelligence service, a secretive team developed assassination instruments using
poisons of toxing for the Iragi state. A small group of scientists, doctors and technicians conducted secret
experiments on human beings, resuiting in their deaths. The aim was probably the development of poisons,
including ricin and aflatoxin to eliminate or debilitate the Regime's opponents. It appears that testing on
humans continued until the mid 1990s. There is no evidence wo link these tests with the development of BW
agents for military use.

In spite of exhaustive investigation, 150 found no evidence thof Irag possessed, or was developing BW ageni
production systems mounted on road vekicles or railway wagons,

* Prior to OIF there was information indicating Iraq had planned and built a breakout BW capability, in the
form of a set of mobile production units, capable of producing BW agent at short notice in sufficient quanti-
ties to weaponize. Although [SG Has conducied a thorough investigation of every aspect of this information,
it has not found any equipment suitable for such a program, nor has 135G positively identified any sites. No
documents have been uncovered. Interviews with individuals suspected of involvement have all proved

* 185G harbors severe doubts abowt tile source's credibility in regards to the breakout program,

* 150 thoroughly examined two trailers captured in 2003, suspected of being mobile BW agent production
units, and investigated the associated evidence. ISG judges that its Iragi makers almost certainly desipned
and built the equipment exclusively for the generation of hydrogen. It is impractical to use the equipment
for the production and weaponization of BW agent. ISG judges that it cannot therefore be part of any BW

program,
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Evolution of the Biological
Warfare Program

The Regime Strategy and WMD Timeline

For an overview of Iragi WMD programs and palicy
choices, readers should consult the Regime Strategy
and WMD Timeline chart, enclosed as a separate
Joldowt and in tabular form at the back of Volume 1,
Covering the period from [980-2003, the timeline
shows specific evenls bearing on the Regime's efforts
in the BW, CW, delivery svstems and nuclear realms
and their chronological relationskip with political
and military developments that kad direct bearing on
the Regime's policy chofces.

Readers showld also be aware that, af the conclusion
af each volume of text, ISG has included a foldout
sumiary charl that relale, inflection points—crit-
cal turning poinis in the Regime's WMD policymak-
ing—ito parifcular events, inittatives, or decisions the
Regime took with respect to specific WMD programs.
frflectlon poines are marked in the margins of the text
with a gray triangle.

Evolution of the Biological Warfare Program

For more than 20 years Irag pursued a program of
secrel research, development and production in a
bid to acquire a BW capability with whick to defend
ity interests and profect its influence beyond Irag’s
borders. A well-kept secret known o only a hand-
ful of leaders, Iraq's B'W program—approved by
Saddam Husayn, overseen by Husayn Kamil Hasan
Al Majid, guided by Dr. ‘Amir Hamudi Hasan Al
Sa'adi, and closely linked to the II5—culminated in
the first Gulf war in January 1991, by which point
Iraq had developed a small but impressive arsenal of
BW weapons comprising over 100 bombs, at least

25 Al Husayn warheads filled with anthrax spores,
botulinum toxin and aflatoxin, as well as many thou-
sands of liters of these agents stored in bulk, for use
in Iraq's unsophisticated delivery systems. lrag’s BW
infrastructure emerged from that conflict damaged,

but not destroyed, and the in the wake of the war

the Regime tried to preserve what it could of its BW
program. Aiming to leave open the option of restart-
ing BW activities once UN inspections were over and
sanctions were lifted, Baghdad anempted o remove
afl possible signatures of its pust offensive activities,
Simultanecusly, Iraq undertook a significant denial
and deception effont intended to conceal from the
LN the true nature, scope, and ultimate objectives of
the program. By 19935, these efforts had failed, and
Iraq sdmitted its offensive program, leading in 1996
to the destruction, at Saddam’s orders and under UN
supervision, of most of the Iraq's BW physical infra-
structure,

The destruction af the BW infrastructure in the mid-
19905 halted Irag’s BW activities, with the excep-
tior of its efforts to preserve intellectual know-how,
e Regime's most valuable asset BW programs are
primarily the product of trained innovative scientific
tminds. Extensive scientific laboratories and vast
industrial complexes are unnecessary. A handful of
dedicated, bright scientists, supported by dexterous,
intelligent, and experienced technicians working

with simple but effective equipment, materials, and
animals in & secure environment can accomplish
maost of what is required to lay the foundations of a
BW program. In comparison to nuclear and chemi-
cal weapons (CW) programs, individuals® intellectual
capabilities play a far greater role in determining

the success or failure of a program than the physical
resources o which they may have sccess, Thus, amy
account of Irsq's BW program is largely a story of the
key experts who are involved, and only secondarily a
history of facilities and equipment {sce Figure 1),

Ambition: The Early Years, 1960-1985,

frag’s first foray info chemical and biological war-
Jare (CBW) was roated in the netionalist wave thar

swept the Middle East in the 19605 under Egypi's
prievident, Gamal Abdul Nasser, when Arab military
leaders concluded the time had come to increase
their understanding of the lechnology of modern
watfare. Select junior officers in Irag's armed forces
traveled overseas for CBW tralning, among them L.
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Mizar Al Attar, who sttended the CBW courses at Fort
McClellan in the US and was later 1o head Irag’s CW
program and introduce BW to Al Muthanna State
Establishment {(MSE). In 1964, the Irag Army estab-
lished a Chemical Corps, thus taking the first step that
led o the acquisition of CBW. Following the Ba'thist
revolution of 17 July 1968 that brought Ahmad Hasan
Al Bakr to power, senior army officers, encouraged
by their t-l:u:hnu]ng:in:all}' aware subgrdinates, decided
o embark on & CW program. It was an amateur affair
consisting of small groups trving to develop agent. By
the early 1970s, the attempt had failed.

In 1974, a charismatic officer, Ghassan [hrahim
founded a laboratory, nominally a respectable aca-
demic body run by the Ministry of Higher Education
and Scientific Besearch carrying out legitimate sci-
entific research, named the Al Hasan Thn-al-Haytham
[Al Hazen Ibn-al-Haithem] Research Institute (see
Figure 2} In reality, the institute was a front for clan-
destine activity in CW, BW, electronics, and optics
under the patronage of the 115, Thrahim's assistant
was an intelligence officer, Fa'iz *Abdallah Al Shahin,
who would later oversee Iraq’s production of CW
agents during the Iran-Irag war and play a key role in
the development of other nonconventional weapons,
such as radiological bombs, He would also briefly
supervise part of the BW program, Later siill, Fa'iz
wiiild become Depuoty Minister of Oil.

Al Hasan was a large, coordinated effort to master

the technolagics associated with several aspects of
madern warfare, Quickly Al Hasan established chemi-
cal laboratories at Al Rashad, NE of Baghdad, posing
as “The Center for Medical Diagnostics” and a tem-
porary biological center in the Al *Amirvah suburb
of Baghdad, A purpose built closed-institate soon
followed: the Ibn-Sina Center at Al Salman occupying
a peninsula formed by the River Tigris 30km south of
Baghdad. The Ibn-Sina Center masqueraded as “The
Center for Medical Agricultore’. After occupying a
temporary hesdguarters in Sadun Street in the center
of Baghdad, Al Hasan built a new headquarters and
physics laboratory at Masbah nearby and luter added
an electronics laboratory at Tajiyat, north of Baghdad.

The generation of scientists trained and employed at
Al Hasan, many of whomn devoted mone than 20 yvears
of their caresrs to the pursoit of WD, formed the
backbane of Irag's later CW and BW programs. Ini-

tially, a group of nine scientists drawn from the Min-
istries of Higher Education, Defense and Health led
the origFnal offensive BW effort, conducting research
ity hactena, toxing, and viruses, emphasizing pro-
duction, pathogenicity, dissemination and storage

of agents, such as Clostridium botulinum, spores of
Bacillus anthracis, cholera, polio, and influenza virus.
Later, in both chemical and biological disciplines, the
Al Hasan Instituie engaged prominent scientisis (o
train and guide more junior staff and chemical corps
officers. Dr. Mohammad ‘Abd-al-Mun"im Al Azmirli,
an Egyptian, mentored the chemists and Dr. Muzhir
[Mudher, Modher) Al Falloji ked che biologists. The
Instinnte sponsored its staff to study abroad for PhDs
in suhjects appropriate for the CW or BW effort. The
Iraqi Regime rewarded success with promotion, high
status, money, and material goods.

The second attempt to develop BW also faltered
despite considerable effort, The Minister of Defense
and Dr. “Amir Al Sa"adi concluwded in a 1978 inves-
tigation that Al Hasan had failed to deliver what

it promised and that there had been academic and
financial fraud. Ammests and imprisonment of several
researchers followed for fraud and embezzlement
surrounding the purported development of influenza
as o BW agent. Al 5a’adi decided that project was

a failure, not having made enough progress oward
industrial scale BW production and should be shut
down, which the Iragi government did on 16 Januo-
ary 1979, exactly & months before President Ahmad
Hasan Al Bakr resigned in favor of his Vice President,
saddam Huszayn. The facilifies and staff were par-
celed out to varions government establishments such
as State Organization for Technical Industries (SCOTT),
The best personnel went to the 115, Between 1979 and
1985, Iraq rebuilt and expanded the dual-use infra-
structure for BW research, but undertook Little work
of significance.

* In 1979, a presidential decree created the Scien-
tific and Technical Research Directorate (STRIDY)
which later became the Technical Research Center
(TRC), as a technical support agency for the 15
and to replace the Al Hasan as a cover mechanism
for continued work on the development of chemical
and biological agents,
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+ The 115 continued small-scale CBW nctivities,
recriiting chemists and scientists from universities
and private laboratories and assigning them to Al
Salman 1o conduct research.

* In 1983, a militarily relevant BW program restarted
at the CW facility at Al Muthanna, UN inspectors
were told that the initiative for this came from the
Darector General (D) of Al Muthanna, L1, Gen.
Mizar Al Anar, who then received endorsament
from the Minister of Defense. [5G has been unahle
to establish the veracity of this story, although it is
apparent that a BW program started thers in 1984
under the auspices of the MOD, fumded by the
State Organization for Technical Industries (SOTI),
and headed ar the research level by a new recruit,
Dr. Rihab. Her direction, at least at the working
level, was at this time given by Li. Gen. Nizar whi
instructed her that he “did nor want research fo put

it & shelfl He wanred applicd research fo put in a
Bramb.™

Renewed Amblitkon and Near-Realization:
1985-1991

The cuthreak of the Iran-Irag war in 1950 altered
Baghdad’s perception of the value of WMD) and led
to a reinvigoration of the BW program. In the view
of Iragi leaders, Tragq™s CW halied Tranian growmnd
offensives and ballistic missile attacks on Tehran
broke its politicat will,

+ According to Brig, Dr. Mahmud Farraj Bilal Al
Samarra'l, Irag's war with Iran was the catalyst o
reactivate Irag's BW efforts, Irag's success with
CW during its war with Iran only reaffirmed the
potential value of unconventional capabilities like
BW. He opined that, it the Tran war lasted beyond
1988, Saddam would have used BW." Further,
Irag’s concems about Israc] and their WhiD
capabilities provided additional impetus 1o seek a
strategic counterbalance to deter foreien threats.

= D, Bilal added additional perspectives on the
strategic intent of Iragi’s BW program, which
he described as a sirategic capability that would

compliment Irag’s CW efforts with great potential
for achieving surprise. Bilal also commented that
Irag considered BW a potential counterbalance to
ehe Tsraeli threat, bur acknowledged that Irag lacked
an effective delivery svstem 1o mouant a BW attack
against Isracl.

¢ After the outbreak of the Iran-Irag war, one of the
country’s most eminent microbiologizts and one of
its few experts in fermentation, Professor Nassir
Al Hindawi of Mustansiriveh University, submit-
1ed a proposal for BW research to the Presidential
Diwan. The leadership directed his proposal to Lt.
Gen. Nizar, the DG of Al Muthanna. Al Hindawi
convinced Saddam to wtilize disease-causing agents
1o aid the war effor against Iran, The focus of his
interest was developing botulinum toxin as tactical
merve=like BW agen and anthrax as a strategic and
tactical weapon,

In the early 1980s Baphdad stepped np the pace of
it BW program sigrificantdy. Tn 1983, the remnants
of the first BW effort becaime formally part of Al
Muthanna under the direction of Li, Gen, Nizar Al
Attar. According o UNSCOM reporting, & formal
research plan was drafted that year committing wo BW
research. Meanwhile, close by at the old facilitics of
the Al Hasan Institute, Al Salman was conducting a
parallel BW research program under the authority of
the intelligence services that included research into an
anti-coop fungal agent, Tilletia, and the development
of a bacterial spray device (known as the Zubaydi
device, after 115 inventorh. Al Salman tested the spray
device, mounted on a helicopter, with reportedly
inconclusive results, af Khan Bani Sa’ad in Aupust

| JHE.

in late 1984, on returning from completing her Phid
in the UK, Dr. Rihab was contacted by Lt. Gen. Mizar
and directed to report 1o Al Muthanna, where she
took over technical leadership of the BW program
amd ded it o a seres of achievements, According fo
D, Rikab, in 1983, there was an informal decizsion
made to revitalize the BW program. Three years
later, @ S-year plan was drawn up that would lead

fo BW weaponization, a course D, Bihab and her
proup implemented with urgency, authority, and greast
secrecy demonstrating considerable planning, D,




Lman

Rihab formed a team and commenced extensive lit-
erature surveys, based initially on the citation indices
of the Stockholm Peace Research Institue (SIPRI)
publications of the 1960 and 19705, The eam also
started conducting roxicological investigations. Under
her leadership of the technical elements, the program
moved steadily through a series of discrete phases.

= In 1985, Dy, Rihab ordered reference sirains of sev-
eral pathogenic organisms from a variety of foreign
sources amnd began basic research on candidate BW
agents. Al Hindawi became an advisor o her in
19846,

* In 1986, under the guise of work at Baghdad Uni-
versity, she successfully ordered multiple isolates of
pathogens from the American Type Culture Col-
lection (ATCC), such as B, anthracis for use in the
early BW agent research effort.

= In 1987, the program moved from Al Muthanna
to Al Salman. The group now under the control of
Ahmad Murada, DG of the TRC, recruited new
staff and broadened its range of agents. Murtada
was an acelyte of Hosayn Kamil and relied on
the Military Industrialization Commission (MIC)
and its Senior Deputy, Dr. “Amir Al Sa’adi, for the
weapons aspects of the program, Equipment from
the At Taji SCP Plant was transferred to Al Salman
in August that year.

* Alsoin 1987, Dr. Rihab and Dr. ‘Amir Al 53’ adi
discussed the possibility of developing a ransport-
able system for the production of BW agents. She
claims that the idea was largely ‘Amir Al Sa'adi’s
and that she rejected the proposal in favor of a fixed
production site at Al Hakam.

* In 1984, they opened the facility at Al Hakam,
Production of anthrax, botulinum toxin and Clos-
tridium perfringens started. Weapon development
and testing followed.

* In May 1988, TRC broadened the base of the BW
program by adding 8 mycologist, Dr. ‘Imad Dhiyab,
with a team rhat researched fungal toxins, includ-
ing trichothecene mycotoxing and Later aflatoxin.
The conmection, if any, of this work with the carlier
fungal work at Al Salman, is unknown,

* When Iraq tried to expand the production capacity
of Al Hakam by importing three 5 cubic meter fer-
mentation vessels from the Swiss company Chemap
in 1988, the export license was denied; this, despite
implementing an elaborate deception plan involving
a fake production building at Al Qa'ga’a. However,
fermentors and other equipment were requisitioned
from an Iragi veterinary vaccine plant at Al Kindi
and transferred to Al Hakam in Movember 1988,

* In 1989, Dr. Rihab sought to have a spray drver
manufactured in Iraq for work st Al Hakam. Iragi
companies were able to fabricate the body of a
chrver bur not the other components. In fact, there
was already a drver at Al Hakam thar would, with
some safery modifications, have been suitable for
drying BW agent. This dryer had been transferred
irom the At Taji SCP Plant 1o Al Hakam @ 1988,
Mevertheless, she sought from overseas a commer-
cial dryer that could, without modification, safely
dry anthrax. In 1989, [raq approached a foreign
manutacturer of dryers with a sample of Bacillus
thuringiensis (Bt} to be dried for biopesticide pur-
poses as a cover for the true purpose. The company
did not supply Irag with the special dryer.

By early 1990, Irag was methodically advancing
toward the acquisition af a BW component fo fis
arsenal of WMD. Iraq had conducted laboratory and
environmental static and dynamic explosive field tests
of wheat cover smut, aflatoxin, anthrax simuolants
(Baciling subvilis and thuringiensiz), botulinum toxin,
Clostridium perfringens and ricin. Following Saddam
Huszayn's speech on 2 April 1990 that identified Israel
a5 & threat, Husayn Kamil ordered the BW program
to go all gut for weaponization. The program took on
# sudden urgency and its direction changed dramati-
cally; frenctic and convulsive efforts to adapt new
weapons and acquire and expand BW agent produc-
ton replaced the years of orderly progress.

By the time of Irag’s invasion of Kuwail on 2 August
1990, the BW program had moved into high pear
with the aim of fielding fitled weapons as quickly as
possible. Also in August 1990, Al Hakam commenced
production of Clostridium perfringens, the causative
agent of gas gangrene, There is no evidence of the
weaponization of this material and details of its dis-
posal remain uncertain.
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* Botolinum toxin and anthrax were the hackbone
of the Iragi pre-1991 BW program. In addition 1o
the production activitics at Al Hakam, the Foot
and Mouth Disease Vaccine plant (FMDV) at Al
Drarwerah was adapted for the production of bombi-
num boxin and continued 1o produce the agent until
they evacoated the site on 15 Janoary 1991, two
days before the star of Desert Storm. While senior
Iragi officials deny production of anthrax at FMDW,
the UM found traces of anthrax on two fermentors
and a mobile storage tank in the facility, One source
has informed ISG that the site did produce anthrax.,
I5G concludes that FMDY produced anthrax. ISG
does not kanow whether the fate of this anthrax was
the same as that produced at Al Hakam.

* Dr. Hazim "Ali, recruited in July 1990 to lead the
development of viral agents, took aver the FMDV
Plant a1 Al Dawrah in Sepiember of that vear,
renaming it “Al Manal'. He commenced work on
virgses including hemorrhagic conjenctivis, uman
roteviros, and camel pox with a view to weaponiza-
tien, Hazim’s viral work was still in its infancy by
the time of Desert Storm and very fittle had actually
been achicved.

In parallel with the production of BWY agents, other
Jacilities were manufacinring R-400 aerial bombs
and warkeads for the Al Husayn missile, Husayn
Kamil had the final say over which agenis 1o wea-
ponize, Althoogh in November 1990, Al Muthanna
sturted adapting an aircraft auxiliary fuel tank as
means of dispersing BW agent, a few days after the
invasion of Kuwait, Hesayn Kamil chose to use the
E-400 aerial bomb and the Al Hosayn missile war-
head because they were already in use for CW agents.
There was no discussion of how to weaponize BW
agents because of lack of time and the pressing need
o make decisions quickly, Additional weapons testing
of K-400 bombs using an anthrax simuolant, B, sebii-
fix, occurred leading up to the war. In addition, there
is an unconfirmed report that Bt was used in explosive
testing of an unidentified BW munition at Al Hakam
between September 1990 and January 1991.

+ In November 19490, Al Muthanna started adapting
an aircrafi auxiliary fuel tank as a means of dispers-
ing BW agents. Iraq had previously atternpted a

similar development in the CW field and in & letter,
dated 10 December 199, to Husayn Kamil, Gen,
Fa'iz Shahin, DG of Al Muthanna, hed referred to
“successtul tests of spraying mustard gas by planes
which proved to be very effective.” It appears that
the BW spray device was a continuation of this
earlier effort, Sometime in early January 1991, ata
meeting of the Iragi leadership, Husayn Kamil old

Saddam: “5ir, the best way 1o mansport this weapon

(BW) and achieve the most harmful effects would
come by using planes, like a crop duster, to scat-
ter it. This is, Sir, a thousand times more harmful °
Saddam responded that he wanted all options of
delivering BW agent to the targets. The Iragi Air
Force flew the tanks with anthrax simulants o opti-
mize the dispersion characteristics. The Air Force
alzo experimented with a remotely piloted MiG-21
aircraft as a possible delivery platform for a similar
tank system. These toals only ceased when Desert
Storm starved,

By January 1991, reflecting the huge exertion of the
previows months, Irag had produced large guantities

af anthrax, borulinam toxin, Clostridium perficin-
gens, afafocin, and small guantities of ricin, and
had more than 180 BW weapons deployed to five
hide cites. In addition, Al Hakam protecied coches
af bulk BW agent containers by moving them from
site to gite during the hostilities. The weapons amnd
agent were guarded and ready for use. The Fragi
leadership decided policy for their use and target-

ing. Irag states that the opening bombardment of 17

January 1991 destrayed the enly aircrafi and spray
tank ready for nse. Despife this, work continued to
complete another three tanks, with plans for a fur-
ther eight in preparation.

* Irag had filled ballistic missiles and aerial bombs,
and was modifying aircraft fuel tanks to spray BW
ngents.

« The weapons, though not agent production, were
nod well designed technically and the resolt of an
immature development program. In [5G view,
the weapons were suboptimal but could have been
effective in certain circumstances.

10
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* The Iragis were well aware of the shortcomings
of the Al Husayn massile and the R-H0), Lt, Gen,
Hazim, commander of the Surface-to-Surface Mis-
sile Forces openly admitted that the Al Husayn,
with a BW agent filled warhead, would fulbfill its
purpose if after impact in an enemy country suf-
ficient material survived to enable its detection as
a BW agent. It was a weapon of terror. They were

_ for use in extremis and only if an enemy directly
threatened the existence of the Regime in its heant-
land in and around Baghdad. Except for those in
the know, Iragi ammed forces treated BW weapons
as "special chemical”, a more toxic type of CW

W LB PO

Saddam himself exercised control over Irag's BW
arsenal, and ke was prepared o use it against US
and allied forces in the event of war. At a meet-

ing in early Junwary 1991, he identified the targets
Jor the BW weapons. Ivrael was fo be first and all
Israeli cities were targers, but ke ordered ihat strikes
concentrate on Tel Aviv. US forces were to be forpels
if they attacked with unconventional forces, He

alse identified Riyadh and feddah as targets. In a
transeripd of discussions held of the Hoe Saddam
ordered the use of the more persistent (presumably
anthrax) BW agents: “we want the long term, the
many years kind"

* Saddam envisaged all out use of the weapons., He
said “we don't wanl to depend onr one option”™ and
that Iragi forces must use all means, bombs, mis-
siles and spray aircrafl, wo deliver the BW agent. He
pointed out that this was “a fife and dearh issue and
all the orders about targets are sealed in writing
and authenticated” in case something happened to
him.

* The stockpiles of weapons and bulk apents
rernained in their hide sites unused and undamaged.
Two officials shared the day-to-day responsibility;
Dr. Bilal for the bombs and missiles and Dr. Rihab
for the bulk BW agent.

11

The Beginning of the Decline: Opportunily
Through Ambiguity and the End of the Game
{1991-1996)

150G assesses that in 1991, Irag clung to the objec-
tive of gaining war-winning weapons with strotegic
intent that would enable the projection of its power
over muck of the Middle East and bevond. BW

was part of that plan. With an eye to the fiture and
aiming to preserve some measare of its BW capabil-
ity, Baghdad in the years immediately after Desert
Storm sought to save what if could of its BW infra-
siructure, hide evidence of the program, and dispose
of ifs existing weapons stocks. Following Baghdad's
formal acceptance of UNSCR 687 of 3 Aprl 1991,
Irag had 15 days to declare its stocks of WD, It did
not de s, and in a letter dated 18 April 1991, fo the
Secretary General of the UN, Foreign Minister Tarig
‘A ziz even dended that Irag had any BW program,
Baghdad's action in the following months and years
indicate that it intended to preserve iis BW capability
and return 1o the steady, methodical progress toward
2 mature BW capability when inspections ended and
sancrions were lifted. The hiopesticide program that
was established after the 1991 Gulf war, temporarily
preserved Irag’s research, development and produc-
tion base af Al Hakam and, whether intentionally

or otherwise, achieved several ohjectives set out in
the original Iraqi BW strategic plan drafted in 1985.
These included industrial-scale production of biokogi-
cal agents, albeit nonpathogenic ones, and perfecting
development of dry agent formulation,

Baghdad fook early steps fo protect what remained
af the BW physical plant and

equipment. Duning the first Gulf war, the only facili-
ties directly relevant to Iraq's BW program that were
destroved were the research laboratories at Al Salman
and the munitions filling station at Al Muthanna. Mei-
ther was critical to the BW program that was centered
on Al Hokem. Al Hakam at that time was unknown to
the Coalition and therefore was not attacked during
thve war, unlike the Abu Ghurayb Infant Formula Plant
{the Baby Milk Factory) that the Coalition destroyed
by bombing in the mistaken belief that it was a key
BW facility. Following approval of U'NSCR 687 in
eariy April 1991, Saddam Husayn endorsed Husayn
Kamil’s decision not to declare Al Hakam as part
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of the BW program and decided to convert the plant
i commertcial use prior 0 the armival of the second
UNSCOM BW tewm in September 1991, Husayn
Kamil pressured Dr, Rihab o complete this fransition
quickly to save equipment and the jobs of the scien-
tists and technicians.

* Saddam wanted o keep scientists employed,
socording w “Amir Muhammad Rashid Al “Ubaydi.
Moreover, he initially expecied the sancrions would
last no more than three years, and many Irsgis
doubted the sanctions would be so comprehensive,
according 1o several interviews with former offi-
cials. These perceptions probably persuaded senior
Regime leaders that they could weather a shon-
lived zanctions regime by making limdted conces-
SI0MNS, h'u:ling much of their pre-gxisting weapons
and documentation, and even expanding BW poten-
tial by enhancing dual-use facilities.

The advent of postwar UN inspections posed serious
proflems for Irag, and in a bid to kide the frue puses
af the remaining piant and eguipment the Regime
vrdered a large scale deception effort, involving
cleaning existing planits fo remove fraces of BW
activity, hiding relevant documents, destroving exist-
ing stocks of agent, and concocting a cover story
Sfor ongaing BW-related work at Al Hakam. Imme-
diately Iraq scoured the principal facilities ro renwowve
evidence of an offensive BW program. The produc-
tion plant was vigorously decontaminated, research
papers alvered, evidence hidden or destroved and the
BW cadre agreed to provide false accounts of past
events and future intent. In the summer of 1991, on
the orders of Husayn Kamil relayed through Ahmad
Murtada, Dr. Rihab ordered that all documents associ-
ated with the BW program be destroved and all pro-
duction activities at Al Hakam be stopped. She claims
10 have collected all documems, kept a few, and
destroyed or buried the rest, She ordered all BW sci-
entists from Al Salman and Al Hakam to sign a legal
document stipulating, under the threat of execution,

a prohibition on speaking o UN inspectors about the
production of, or progress on, any BW agent.

* After that arder, the person in charge of physical
security at Al Hakarn witnessed Dr, Rihab remove
about 20 to 25 electronic medin disks (floppy disks)
from her office.
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* In late 1991, Saddam Huosayn's Secretary, “*Abd
Hamid Mahmud Al Khatab Al Tikriti, asked
Husayn Kamil if Iraq would declare the BW
program o the UN, Husayn Kamil indicated that
it would not be necessary and the he would order
the scientists 1o hide all evidence of the program in
their homes. Hosayn Kamil arranged the collection
of all documents relating to WMD and directed the
Special Security Organization ($50) to conceal
them. This was (o facilitate the reconstitution of
WD programs after the UN departed. There is
some uncertainty whether these documents are
the same as those handed o the UM in 1995 from
Husayn Kamil's chicken farm.

Saddam also auihorized Husayn Kamil fo destray,

unilaterglly, I'rag’s stocks of BW agenis. There were v

three distinct phases of destruction, including clean
up and sterilization of facilities incloding Al Salman,
Al Hakam, Al Manal and Al Safa’ah; destruction

of munitions by TRC and Al Muthanna personnel;
and neutralization and dumping of bulk BYW agent.
According o some accounts given by former Iragi
officials, the clean up of the Al Hakam site began in
May 1991, Other accounts give the order as sometime
in the summer of 1991, In any case, Dr. Kihab ordered
MIC o sanitize Al Hakam to destroy any traces of
botulinum toxin and anthrax. The Al Hakam site was
sanitized, which entailed the sanitization of all sur-
faces, drains, squipment and sewers using formalin,
alcohol and potassium permanganite,

I8C, however, continues to harbor doubls regard-
ing Iraq's destruction af bacterial reference strains
and isolates. Acconding to Dr. Rihab, she destroyed
these materials inearly 1992, but [5G can verily
neither that the materials were destroyed nor the
other details of Dr. Rihab's account. She maintains
that she gave a small box containing no more than
25 vials of lvophilized bacterial pathogens, includ-
ing those obtained from the American Type Culture
Collection to the 15 in muid-1991 for safekeeping.
Allegedly, Husam Muhammad Amin Al ¥asin, who
woithd eveniually become the director of the Mational
Monitoning Directorate (MMDY, returned the box to
her in early 1992, She also claimed that she asked
former TRC head Ahmad Murtada what to do with
the vials. Murtada took the matter to Husayn Kamil,
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who ordered the vials destroved. Dr. Rihab claims
she did this by injecting the vials with Dertol™ and
then autoclaving the vials, According to UNSCOM
data, all ATCC ampules were accounted for and there
should have been no remaining unopened vials from
ATCC after the first UNSCOM BW inspection.

I5G judges the Regime look these steps with the aim
af restarting the BW program in the foture. In 1993,
Husayn Kamil reportedly announced in a apeech o
WMD scientists that Irag’s WMD programs would
resume and expand when UN inspectors left. Al
Hindawi recounted to ISG a conversation he had wiih
“Amir Al 5a’adi abowt the futore of the BW program
following the first Gulf war, Al 5a’adi referred to
Husayn Kamil's intent as “His Highness had a broad
vision of the future.” Al Hindawi interpreted this to
mean that Husayn Kamil intended to reactivate the

program later.

Even as Baghdoad took steps to hide its remain-

ing BW infrasiructure and cover the traces of s
previous program, the Regime soaght to confinge

a covert BW development effort under the cover of
civilian research. In April 1991, Dr. Ribab person-
ally briefed Saddarn Husayn on the plan to convent
Al Hakam for the production of biopesticide. In that
same month, MIC and Saddarn Husayn decided to
develop programs for SCP and biopesticide, using Bt
as the cover,

+ Dr. Bilal told I5G, “Al Hakam was kept as potential
for the BW program in the future.” He described
that they decided they must do everything to pre-
serve il and stated that the entire bio-insecticide and
SCP effort at Al Hakam was a *100% cover story™
created by “Amir Raslod. Dr. Ribab also stated that
the intent to produce the SCP and biginsecticide Bt
ar Al Hakam was “to cover the equipment.”

ISG fudees that in the wake of Desert Storm and
destruction of much of the BW effort, Irag’s strate-
gic efjective was io give the appearance of coaperar
ing with UNSCOM while preserving the intellectual
capital amassed in prior years on BW, The Bt and
SCP programs offered an effective jusrification that
albowed Irag to keep the Al Hakam site with ils exten-
sive equipment and skilled scientists in one place. Dr.
Bilal related that after they created the cover story for

13

Al Hakam, an economic study of Single Cell Protein
{5CF) was conducted highlighting that Al Hakam’s
production capacity was only kilograms while Irag's
calculated “legitimate™ SCP need was 70 tonnes per
:,"E'BI.

* Nasr Al Hindawi advocated the development of
SCP at Al Hakam. The idea was endorsed becanse
of his reputation in SCP production that was
gxpected Lo provide credibility for the program
to putside observers, Using SCP as an alternative
feedstock, however, required very large rates of
annual production (hundreds of tonnes) as well as
targe quantitics of scarce methanol and ethanol for
grovth media,

Dr. Rihab was not interested in SCP. The pro-
duction of Bt pesticides was a convenient cover.
The assertion that Al Hakam had been involved

in biopesticide production before 1991 provided
whar they hoped 10 be a plausible explunation

that enabled Irag to avoid declaring production

of anthrax. She enlisted the support of Dr. Jabbar
Farhan ‘Abd-al-Rarzaq Al Ma'dhihi from the
TABRC who had conducted research on Bt to assist
in the development of biopesticide production.

Ostensible biopesticide production at Al Hakam
required both an expansion of the facilities and col-
laboration with the IAEC's TABRC. The cover story
did not fit the limited capabilities that resided ar Al
Hakam: the production capacity of the plant was far
too litthe to be convincing thar it really was for com-
mercial 3CP purposes. Kealizing this, Baghdad began
to expand production capacity in 1993, Simultane-
ously, collaboration on biopesticide production with
experts from TABRC gensrated processes and capa-
bilities that would be directly relevant to any future
Iraqi BW effort.

* Iraq expanded Al Hakam's water and electricity
utilities; a rmowve ISG assesses would have sig-
nificantly expanded the site’s potential to support
planned biopesticide and SCP production, and also
sought to transfer to Al Hakam any and all usable
equipment to support the proposed biopesticide and
SCP activity, For example, after UNSCOM's first
visit 10 Al Hakam in September 1991, Al Hakam
acquired a 1, 500-liter fermentor and a dryer from
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Al Muthanna in order to strengrthen the cover story.
Addidonally, Baghdad sooght o acqguire necessary
eguipment to pursue BW-related work at Al Hakam,
In 1995, for example, Irsg attempted to purchase
iwo turnkey 50 cubic meter fermentor plants from
a Russian Company that purportedly had expertise
in botulinum toxin production. Iraq negotiated a
deal with that Russian Company for equipment and
asststance, A feam of Iragi scientists and fechni-
cians traveled to Russia. The deal fell through
because the company did not receive an export
license,

Collaboration with TABRC brought fogether groups
of experts and organizations whose work hed direct
bearing on future BW work. Jabbar Al Ma dhihi,
Head of TABREL, for example was instrumental in
designing the process that resulted in reconfiguring Al
Hakam to produce Bt bioinsecticide. Dr. Al Ma'dhihi
also developed a novel solution to Iraq’s need for BW
growth media. Unlike traditional bacterial growth
media, Al Ma dhihi's creation was cheap and of
domestic ongin—made from waste products from
food and agricultoral processes. He noted thar hiz
media induced near 1% sporulation rates in Bt with
little or no additional additives or intensive monitor-
ing of the fermentation process. In [5G's view, this
media would probably be a suitable media for anthrax
spore production. Rihab, herself, has conceded that
this media may suppon growth and sporulation of
anthrax and admitted that the use of this media woold
make monitoring difficult,

» Separately, Dir. Rihab described the purpose of her
group’s research into alternative media, which was
to circumvent the effects of sanctions imposed on
Iraq after the 1990 invasion of Kuwait. Nasir Al
Hindawt worked on alternative media for Brucella.
Mozul University, worked on plants as a source
of peptone media for anaerobic organisms. Some
of the plant media was purportedly suitable for
growing pathogens such as Clostridium bonslinum.
Rihab was angry that Mosul’s research might atteact
UNSCOM attention.

A siralegic objective from the earliest days of the

BW program was e produce dry agent. Dv. Rihab
wits aware that liquid agent had a relatively short
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shelf life and this was demonstrated to her when in
1991, she found that liquid BW agent recovered from
bombs and bulk storage conlainers ““was ruined.” She
therefore found the work at TABRC on drying Bt by
D, Al Ma'dhihi of great interest. Al Ma'dhihi was
ghle to dry Bt ar bench-scale and was working toward
pilot-scale levels. This technology was directly appli-
cable to drying anthrax although safety precautions
would have been necessary.

* Dr. Al Ma'dhihi used bentonite provided by Al
Hakam. The particle size was of 1 to 10 microm-
eters and Al Mo dhihi realized that this was too fine
for agriculiural work. However, such technology is
applicable 1o BW,

Dr. Rihab was pleased with the biopesticide for-
mulation Al Hakam produced. Al Hakam produced
approximately 40 tons of dry formulated product each
year from 1992 to 1996, In about 1994, Al Hakam
slowed down the production of Al Masr in order 1o
improve the formulation for the farmers. However,
there was disagreement among the developer, pro-
docers, and end-users on the wtility and use of the

Al Hakam's dry Bt product called Al Nasr (or *“Vic-
tory™), Farmers found it cumbersome o wse, having
to apply it by hand one plant at a Gme; spraying the
product as a bquid slurry by mixing 1t with water was
not successful, Al Hindawi stated, "The Bt produced
there was fot very popular with the farmers and was
nod a profitable endeavor.” The former minister of
agricolture corroborated this view,

= [, Al Ma'dhihi, the developer of this produect,
explained that it was intended to be used by sprin-
kling the dry maerial directly on to planis. He
commented that farmers did not like the prodoct
hecause the powder was (oo fine; it aerosolized into
a cloud when applied and did not form an adequoate
residue on the plants.

* Those who produced Al Masr, Dr, Rihab and Mr.
Thamir "Abd-al-Rahman thought otherwise on the
use and value of the product, They both described
mixing the dry powder with water to form a slumry
and spraying the product using hand sprayers. They
thought the product was well received.

IS assessment is thal whalever the intenfion of
Frag’s Bt dryving technology it was more applicabile




to BW than biapesticides. 150 has learned more

about the potential use of Iraq’s biepesticide program
for prohibited purposes from other sources,

* It was reported, but not confirmed, that research-
ers from the BW program at Al Hakam used other
arganisms to model work with anthrax after 1991,

* The former chief anthrax technician stated oo [SG
that the Al Hakam Bt fermentation line would fully
support anthrax production. If virulent anthrax iso-
lates were available, it would take by his estimare,
ane week to redirect the line to begin production of
anthrax. He noted however that attempting to dry
anthrax using the Al Hakam equipment was highly
hazardous without respiratory protection of contain-
ment around the spray dryer.

In early 1595, UN inspectors confronted [rag with
evidence of imports of bacterial growth media in
guarntities that kad no civilian utility within Irag's
Brmited Motechnology indusiry, a siep vhat ultismaiely
led to the unraveling of Irag’s cover story regard-
ing continiing BW-related aetivity. On 1 July 1995,
Irag acknowledged that it used this growth media to
preduce two BW agents in bulk, botulinum foxin, and
Bacillus anthracis spores, bevween 1988 and 1991,
This precipitated Iraq into preparing & Full Firgl and
Complete Disclosure (FECEY). Iraq presented the draft
version in July 1995, A final version followed on &
August 1995, only to be declared void less than two
weeks larer gfter Husayn Kanl] fled ro Jordan.

Most of what [5G knows about [rag's BW endeavors
dates from the period Augost 1995 to early 1996,
After his deparure officials depounced “the waitor”
Husayn Kamil and blamed him for Iraq’s fatlure to
disclose the BW program earlier. Tarig ‘Aziz claims
he persuaded Saddam Husayn to make a full disclo-
sure of Iraq’s BW efforts to the UN. For a shon while
information fiowed frecly and Iraq released a consid-
erable -quanli:y of documents on its WMD programs
in anticipation that this would lead to the lifting of
sanctions. {However, in the biological field there were
only arcund 200 items, including notebooks, papers,
recelpts, photographs, videotapes and journal reprints,
For a program that had already lasted more than 20
vears this was a modest collection.) As a consequence
of the disclosures, the UN supervised the destruction
of Al Hakam and disablement of FMDV in June 1996,

Irag’s disclosures on ity covert BW program almos!
certainly were tied to the disintegration of the
economy, witich had kit rock-botton by lafe 1995 as
a result of UN-mandated economic sanctions. 150G
judges that Saddam was willing to risk an element of
Irag's WMD program in 4 bid 1o gain economic and
sanctions relief, Getting ool from under sanctions, by
this time, was an overarching Regime objective, BW
research at the time offerad no real capabality but nev-
ertheless posed the risk of a potential embarrassmant
that conld only pet in the way of sanctions relief.

* After o series of drafts, Irag submitied a new “Tull,
Final and Complete Declaration” (FFCD) on 22
June 1996, This initiated a series of UM inspections
to verify the details and resulted in another FRCD,
submined in September 1996, and a further FFCD
in September 1997, Despite these revisions, the
new FFCDs did not supply any substantially new
information and therefore did not meet UN require-
ments, The UM was unable to verify the contents of
the documents in spite of two Technical Evaluation
Mestings between Irag and the UM in March and
April 1998, and July 1998,

Recovery and Transition 159%506-2003

With the bulk af Irag’s BW program in ruins, Irag
affer 1996 continwed small-scale BW-related efforts
with the only remaining asset at Baghdad's dis-
posab— the know-fow of the smiall band of BW sci-
entists and technicians who carried out further work
under the auspices of the Iragi Intellizence Service.
By 1996, the combination of the destruction wrought
during Desert Storm and the deliberate destruction

of key BW facilities and equipment under UNSCOM
supervision left Irag with few physical remnants of
its BW program. Numerous other doal-use biological
facilities were subject to routing UN monitoring.

= Many of the key scieniists went 1o work for the
NMD. Others pursued advanced degrees in Irag's
universities or went into the private sector; or work
ar other government agencies, .g., TABRC; while
it least sorme continued to conduct smeall-scale
biological research and development in disperse
locations under the control of the IIS.
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# [303 1z uncertuin what the function of the multiphe
115 laboratorics was, and who the scientists were
(see also CW seciion, Annex I). Some of the work
conducted there was probably a continuation of
the work at the Al Salman laboratories after their
destruction in the Guolf war in 1991 and that would
include forensic related work, Other objectives
were probably to develop poisons for assassina-
ton or debilitation. Whether any of the research
was directly related to military development of
BW agents is uncertain; the nature of some of the
reported work would have had direct application to
dissemination of ricin.

Dr. Rihak hyporhesized to ISG that {f a BW program
had existed in Irag prier fo OFF, if would probably
have been conducted in secret within the intelligence
communaity. However, IS0 inspection of assorted
cquipment and sites has not uncovered evidence of
either the rue nature of [IS laboratories or conclo-
sive links between these laborstories and Irag's BW
effort, ISG notes, in any case, thai the tactic of using
11§ and covert laboratories has historical precedence
dating back to the program’s origins in the 1970s,
when the II5 provided the BW program with security
and participated in BW-related research., Revering

to this practice would minimize the evidence avail-
able 1o inspectors. It would also leave the known and
acknowledged BW workers free to deal with the UN
inspection regime, However, it would require another
cadre of scientists other than ones known to the TN

o conduct this kind of research. The discovery of
multiple IS clandestine laboratories after OIF lends
some credence 1o this assessment.

* There is information that suggests that up w 3 II5
laboratories operated in the greater Baghdad area at
various times up until OIF,

# [5G found a possible DGS laboratory in Baghdad
that contained a vanety of chemicals but no labora-
tory equipment. Besidents in the building alleged
that the laboratory was a biological one. The inves-
tgating ream found several DGS administrative
documents, some of which were from employees
requesting approval for danger pay for their hazard-
ous work with biological and radioactive materials.
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+ [nformation collected at the time of OIF led 1o the
discovery of assoned laboratory equipment purport-
edly used by & suspect BW scientist af a Mosgue in
Bagrhdsd,

¢ A clandesting laboratory was identified by an I1SG
team af the Baghdad Central Public Health Labo-
ratory in the summer of 2003, According to an
employee of the laboraiory, the 1IS operated a labo-
ratory at that location for several years. In advance
of a 1998 UNSCOM inspection, secret documents
were removed and stored at the Director's house. In
December of 2002, the laboratory was emptied of
all equipment and documents.

* A former 115 chemist indicates this five-story build-
ing and adjacent warehouse complex comprses
the M16 training center at Djerf-al-Madaf, SE of
Baghdad. A former member of the NMD reported
this site as one of the theee [IS locations with equip-
ment and activities intentionally not declared to the
UN, Neither UNSCOM nor UNMOWVIC werg aware
of their existence and had not visited these facili-
ties, He believes the building contained a bilogical
laboratory for unspecified work, Site exploitation
revedled a modern building that probably housed
both offices and at least one laboratory on the first
fleor. The building was completely looted, with
very few remnants of equipment, materials, or doc-
uments, Meighbors indicated that the 115 removed
everything from the site just before the war.

¢ According to a former mid-level BW scientist,
Irag conducted tests on prisoners using aflaboxin in
1994 ot an undeclared clandestine facility, A former
member of the NMD indicated he visited the facil-
ity in 1997 or 12998 to survey the equipment for
possible declaration to the UM; be was told on-site
that none of the equipment or activities there would
bex dexlared.

# [5G also has evidence that, possibly as recently as

1994, an ITS chemist who immigrated wo brag from
Egvpt, Dr. Muhammad “Abd-al-Mun"im Al Azmirli
{now deceased), experimented on prisoners with
ficin resulting in their deaths.




« In the chermcal field, 155 learned that, i ehe 1970,

the former IIS Exrectorate of Science and Technol-
ogy. M% {which later transformed into M16) used
this approach for research into lethal agents, The
IS5 used a succession of four clandestine laborato-
ries in At Taji and Baghdad between 1996 and 2003
to research and develop chemicals. It also inchuded
testing of chemicals on small animals like mice,
rabhits and rats,

Additional reporting, though unconfirmed, indicates
that M16 also conducted BW related research at
two covert laboratories, In the early 1990, Saddam
tasked the 115 tw do small-scale BW work in covert
laboratories concealed within legitimate facilities.
Furnther unconfirmed reports indicated the ILS con-
ducted BW and CW experiments and stored WD
precursor materials in residences and warehouses
around Baghdad until at least April 2003,
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Research and Development

ISG jndges that Irag maintained the expertise and
eguipment necessary for R&Dy af bacteria, funed,
viruses, and foxins that could be used as BW agenis
up until Operation Tragi Freedom (OIF ) in March
2003

+ [50 assesses that Trag's becterial and foxin BW
agents were adequately researched and develeped
at the advent of the first Gulf war in 1991, and that
Iraq had an extensive BW R&D program in the
years prior to that, By the time of Desert Storm,
Iraq had weaponized Clostridiint Bordinim
(“Apent A7), Bacillus anthracis (*Agent B”) and
Aflatoxin (“Agent C') by filling liquid forms of
these agenis into munitions, although these muni-
tions were not the most effective or efficient for
BW dispersal.

Despite evidence of Irag's intent to develop more
dangerous biological agents after Desert Morm, ISG
uncovered o indications that Mologicel agents were
researched for BW purpoves post-1991, even though
Trag muaimtained—nd in some cases improved—
research capabilities thar could have easily been
applied to BW agents. [5G5 investigations found

no direct evidence that the expertise or equipment
were being used specifically for BW work, Thar said,
ISG judges that further R&D on the agents weapon-
ized pre-1991 was probably not required. Additional
agents would have required extensive R&D, in [5G"s
Judgement, bur despite concerns that surrounded the
possible addition of other, more pathogenic, agents
into the viral BW program, no evidence has been
found by 15407,

* I5G conducted site visits and multiple interviews
invesiigating Iraq”s possible possession of small-
pox and collected fragmentary and circumstantasl
information. A definitive conclusion is impossible,
but, based on the available evidence, ISG concludes
that Iragy intended to develop smallpox and possibly
other viral pathogens like OCHF as poiential BW
weapons. In December 19490, Dy, Rihab informed
Dr. Hazim "Al that Husayn Kamil wanged him o
waork on “more dangerous” vinuses. According to
a source, D Hazim “All was willing to work on
other viral agents if Dr. Rihab provided him with

the materials. No additional materials were pro-
vided, Irag had the basic capability to work with
variola major (smalipox) and may heve conducted
some preliminary basic research, Hewever, 50
has found no conclusive evidence that Irsg retained
or soquired any stocks of smallpox or conducted
advance R&D of pathogenic viruses.

[50 uncovered trowbling information about post-1991]
BW-related endeavours that ruise concerns about the

legitimacy of Irag's activities and thai suggesi 1o ISG
Baghdad aimed at some fulure ime to resume its BW

program,

* In thel 990k Irag decided indigenously to research
and produce nutrient growth media that could be
used to produce multiple strains of bacteria to
include B, gnthracis, but no direct evidence has et
been uncovered that this media was used to produce
8. gnthracis posi-1991, Dy, Rihab descnbed to IS
her BW group’s research in developing indig-
encusly produced media to circomyvent the effects
sanctions imposed on Iraq after the 1 944 invasion.
Research into alternative media for the growth of
Brurella was conducted following the introduction
of the 1990 UN sanciions.,

* Multiple sources have told ISG that the B, rthuringi-
ensiy research and production at Al Hakam from
1991 o 1996 was done to provide cover for the
equipment and capability at this facility. 15G has
nd been provided with a pood explanation as
to why an advanced capability to dry agent in a
pariicle size too small for efficient biopesticide use
was cstablished as well. 150G judges that this work
advanced Irag's expertise and knowledge i large-
scale drying of B. anrfracis even if the agent itself
was ol produced and dried.

= [5G has found that up to five IS laboratories

operated in the rreater Baghdad ares up until OIR
Additional reporting, though unconfirmed, indi-
cates that the M16 Division also conducted BW
reslated research in two covert laboratories. In the
carly 19903, Saddam rasked the IS5 to do small-
scale BW work 1n covert laboratories concealed
within legitimate facilities, Further unconfirmed
reports indicated the IIS conducted BW and CW
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experiments and stored WMDY precursor materi-
als in residences and warehouse around Baghdad
through April 2003, Information collected at the
time of OIF led 1o the discovery of assorted labora-

cing, in “'laboratory technigues and procedures.”
Some were selected for graduate studies abroad
and some for graduate studies at the University of
Baghdad or the University of Mustansirivah, while

others were given technician positons at the Tbn-
Sina Center.

tory equipment purponedly used by a suspect BW
sctentist on the Black List at a Mosgue in Bagh-
dad. A clandestine laboratory was identified by an
ISG team at the Baghdad Central Public Health ISG assesses that ol some point gfter the revitaliza-
laboratory in the summer of 2003, According to an  tion of frag’s BW program in the mid-19805, a shift
employee of the laboratory, the 115 operated a labo-  in priorities occurred in which Tragi BW personnel
ratory at that location for several years. In advance were selected for participation in the program more
of a 1998 UNSCOM inspection, secret documents  for their lovally and dependability than for their
were removed and stored at the Director®s house, In - techmical skills, an approach that distorted the entire
December 2002, the laboratory was emptied of all figher educaional process amd freqrenily ensured
equipment and documents. that the “best and the brightest™ were replaced by
the loval and reliable.

s A zenior Iraqi scientist described o 150G a practice
that began in the early 19903 and continued until
2002 as a possible Husayn Kamil initiative, This
initiative reportedly named Al Mumtazin, or “the
distinguished,” involved nominating candidates for
post-graduate education based on their loyalty to
the Regime, institotion or superior rather than their
technical competence. These “distinguished™ candi-
dates reportediy had leaser grades and were gener-
ally older than poblished requirements, according 1o
an ISG interview with a senjor Iragi sciemtist.

Building Human Capital

Over the course af many vears Irag undertook con-
certed efforts fo create the cornersione of a national
BW program: a body of trained scienfisis with the
professional skill and experience needed to develop
and produce BW. Unlike muclear and chemical weap-
ons programs, which require vast physical infrastuc-
ture, expensive equipment and substantial financial
resources, human capital is the essential clement of 3
national BW effort, for scientific research underpins
all aspects of a developing BW program. Ireq made
the most of a limited pool of qualified personnel to
identify and develop the requisite cadre of skilled
scientists and wechnical personnel.

* Trying to develop such a cadre for the BW as well

* In a possible bid to counter the carmosive effect of
selecting personnel for political and professional
reasons, in the mid 19805, Iraq established a men-
toring process through which to conduct investiga-
fions imte possible BW related bactenia and foxins.,
This system, used throughout the BW program,

as CW programs was an integral part of the overali
Al Hasan Ibn-al-Haytham Institute’s goals. UN
inspectors discoversd that during the 19705 the Al
Hasan Tbn-al-Haytham Institute recruited the best
and the brightest graduating students—from the
Ulniversities of Baghdad, Colleges of Medicine,
Science, and Veterinary Medicine, and the Univer-
sity of Mustangiriyah, College of Medicine. The
Institute offered these sipdents employment with
incentives including opportunities for travel abroad
and further education. Stedents selected for biology
then attended a two-month training program at the

LIniversity of Baghdad, College of Veterinary Medi-

utilized compartmented small clusters headed by a
senbor scientist who had extensive research experi-
ence or a senior technician with extensive experi-
ence with either the agent or a class of bacteria of
interest according to multiple sources who partici-
pated in the former program.
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Research Facilities

Iraq's R&D 1o develop BW staned in 1974 ar the Al
Hasen [bn-al-Haytham Institute, Initially the BW
effort was located in a house in the Al "Amiriyah
suburb of Baghdad, and then moved to Al Hasan site
number 2, also known as the Ibn-5Sina Center, at Al
Salman, The biological part of the Al Hasan pro-
gram was “'research on microonganism for military
purposes.” It included antibiotic and environmental
resistance, means of production, and agent preserva-
fion. Agents included Staphylocaccus aureus, Bacillus
species, Vibrio cholerae, botulinum toxin, influenza
and polio vineses, and oihers. Although the milirar-

ily relevant piece of the Al Hasan biological program
scems 10 have entered a hiatus with the closure of the
Institute, biolorical sctivities, not specifically directed
ioward BW weapons continuwed unabaied at the Al
Salman site,

In the formative phases of the BW program, the Ibn-
Sina Center was the primary center for BW R&D,
Some BW R&D continued unabated at Tho-Sina
Center, which began to broaden in 1984, When Irag
revitalized the militanly relevant BW program in the
mid-1960s, Al Muthanna was the primary site until
98T when the program again moved 1o the [bn-
Sina Center. However, Al Muthanna continued with
specific R&D panicipation such as that with ricin and
aflatoxin on behalf of Al Salman, B&D continued at
the Thn-5Sina Center until mid to late 1990 even after
much of the BW program moved to the newly estab-
lished Al Hakam facility in 1988,

In 1990, with the compulsory acquisition of the Al
Dawrah FMDV Plant and the Agriculture Water
Resource Center { AWRC) facility and R&D and
production of aflatoxin moved to the AWRC, In adds-
tion, BW-applicable R&D was conducted during the
19805 at TABRC. Al Hakam continued 1o be a key
BEW-related RE&D facility until 1996, when it was
destroved under UNSCOM supervision. Additionally,
Al Hamath, TABRC, and the Tarig Facility

(Fallugah HI) were also key sites during this peried
ifor more complete information on Irag’s R&D
facilities and I5G" exploitations, see Annex B on BW
Research and Development).

Iragli BW Apent Research

Irag’s efforts le develop BW agenis were exlensive,
and in the years leading up to the first Gulf war
Baghdad investipated a wide range of Mological
agents with potential military applications. [5G
investigated the extent of Irag’s research prior to

the war, and assessed the degree to which Baghdad
pursved development of these agents in the aftermath
of Desen Storm.

Bacillus anthracts (*Apent BY)

Baghdad invested considerabie iime and effort prioy
to 1991 in the development of anthrax as a Wologi-
cal weapaon. I15G azsesses thal the gffort ended with
Dresert Storm. However, studies of simulants aided the
gialivy of any furire anrhrax prodicts.

B&D on growing the anthrax organism and indug-
ing sporulation was initiated at Al Hasan site number
2, but the work was terminated at the end of 1978,
The B&D was reinitiated in 1985 at Al Muthanna,
Although denied by Dr. Rihab, the sisdies may have
picked up where the Al Hasan studies left off, and
waork progressed rapidly and included laboratory
production, characterization and storage,

= Afrer the wansfer of the BW effort from Al Muth-
anna to Al Salman, scale up production and acrosol
studies (dry and liquid) were conducted. A contin-
ued interest in obtaining a suitable dry product and
the efforts expended (o acguire a suitable drying
capability continued at Al Salman and later at Al
Hakam,

= Iraq obtained rwo capable dryers that were air-
freighted into Baghdad in 1989, One of these dryers
was located ar Al Hakamy in 1991, Irag also tried
to obtain an “aseptic™ spray dryer (identical to
those air-freighted to Baghdad, but with additional
biobogical containment capabilities) in 1990, This
dryer was not delivered by the supplier.

+ Static tests (using simulants for B anthracis spores)
were conducted in March 1984 in LI5S0 acrial
bormbs. Dvnamic and static trhals using 122 mm
rocket warhesds filled with simulant were con-
ducted in 1969 and 1990, Trials were then con-
duwcted in Avgust 1990 using R-400 aerial bombs,
again filled with anthrax simulant.
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ISG continted to galn more insight into B, anthra-
cis work done before 1991, which reinforced the
Andings of UNSCOM detalled below, However, no
rew information has been oblained on B. anthracis-
specific R&D conducted after the 1996 destruction
af Al Hakam.

* Thamir *Abd-al-Rahman, a key figure in Irag’s
anthrax work pre-1991, wold ISG that he attempted
o obtain the Ames strain of B, aaihracis which he
considered “very virulent” while attending a scien-
tific workshop in 1989, but he was unswecesshsl in
that endeavor. [raq declared researching different
strains of B, arthracts, but settled on the American
Type Caliure Collection (ATCC) sitain 14578 as
the exclusive strain for use as a BW,

* Prior to work on the pathorenic strains of B,
anithiracis, Dr. Rihab direcied the scientists to use
surrogates in their early and more advanced stages
of R&D and production. Accordingly, experiments
were done with surrogates, B, thuringiensis, Bacil-
lus subtilis and Bacillus megaterium, in order to
determine appropriate growth conditions, Her logic
wits in part for safety. She wanted to permit the
researcher to familiarize and learn procedures with
a nonpathogenic organism before attempting to use
pathogenic ones. These bacillus strains were used
1o simulate work on B, anthracis by researchers a
Al Hakam after 1991, A similar practice apparently
was followed 1983-1590, Laboratory-scale work
was done with the B. thuringiensis Israeliensis
strain at Al Hakam 1o determine opiimized growth
conditions, The main work, and ultimate produc-
tion, of B, thuringiensis was conducted wtilizing the
Kurstakii strain. B. meégaterinm was researched at
Al Salman in 1987-198% as a model for B, anthre-
ciy using a 150 fermenior,

¢ [Ine large field experiment was also planned and,
according to the source, the experiment imvolved
spreading of the bacteria by an airplane. [5G found
no further information on this experiment. The
information provided by the source confirms exist-
ing knowledge about Iraqs use of B, rhuringlensiz,
B. subtifis and B, megaterium as simulants for B,
anthracis, However, as this is information that
comes from a single source, ISG ts unable to con-

fierm the veracity of the cladm of continped research
into #. anchracis at Al Hakam following the 1991
Gulf war,

+ [5G found information thar indicated that rescarch
into anthrax vaceines was conducted at the Aba
Ghurayb Veterinary College (Baghdad University,
College of Veterinary Medicine). Unfortunately,
I5G was not able to obtain further information as to
what this research involved or what vaccine strain
was ntilized,

Clostridiam botalinum

i Botulinum foxin, ‘Agent A')

I5G has uncovered no further information to suggest
that Irag actively continued to research and produce

C. botulinum for ose as a BW weapon following the
1991 Gulf war,

E&D on botulinum moxin wes an integral part of

the Al Hasan site number 2, Efforts appeared to be
modest but were focused on growth conditions for
maximizing toxin yiekd. This effort was terminated at
the end of 1978 when Al Hasan was dissolved,

Tests then were re-established when the militanily
relevant BW program was revitalized in 1985 at Al
Muthanna, Sesmingly, building on the knowledge
gained by the Al Hasan effort, rapid progress was
made. By early 1987, before the program was moved
to Al Salman, inhalation stodies on botulinum 1oxin
were conducted in the 5m® inhalation chamber at Al
Muthanna.

At Al Salman, stodies progressed to where field trials
on the dispersal of liguid botulinum toxin using LD-
250 aerial bombs were conducted in March 1938,
After the move to Al Hakam in 1988, with its larger
agent production capability, static {(Movember 1989)
ardd dynamic (May 19940) trials were conducted wsing
122 mm rocket warheads at the Al Muoubammadiyar
test range, F-400 aerial bombs were also tested in
Agpust 1990 as were the effects of metals (simulating
the intericr of munitions) on the agent.
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Clostridium perfringens (‘Agent G

N information was discovered fo suggesy that BW-
Frelated research info C, perfringens comtinwed qfter
fhe 1991 Grulf war. Following the end of OLF, ISG
obtained information relating to O, perfringens that
essentially confirmed previous UNSCOM findings
regarding Iraq"s work on this bacteriium as a BW
agent,

= In late April 1988, Dr. Rihab initiated rezearch on
C. perfringens, known as *Agent (°, to facilitate its
use as a BW agent. The development of “‘Agent G
occurred ar the Technical Research Center (TRC),
Al Salman, and was directed by *Ali Shihab during
the late 1980s, Dy, Rihab instructed the researchers
to investigate the varipus strains and identify the
mnst effective for use as a larpe-scale BW agent.
According to a source, the intent of the research
wils 1o disseminate O, perfringens as spores.

+ The initial stage of the C. perfringens project
focused on identifying a mediam in which to
optimize growth. Researchers procured Duncan
and Strong growth media and modified the salt and
nutrient bevels, This initial research on media and
isolates occurred in the beginning of 1990, The
second phase of the research focused on bench
scale production of *Agent (G spores”, with the first
successful production of C. perfringens spores in
March 1990,

= As part of ithe second phase of research, the
research protocol called for animal testing to be
conducied guarterly and the resulis forwarded
via an official report to Dr, Rihab, 156 has two
aceounts for the testing that occurred. One source
describes research conducted in a small asrosol
chamber on rabbits and mice attempting to Inocu-
late abraded skin in these experimental animals.
The results obtained through these experiments left
the test animals with lesions typical of C, perfrin-
gens infection. The second account also mnvolves
the use of an inhalation chamber to acrosolize
spores and infect the laboratory animals but after
auropsies were performed, researchers concluded
that aerosolized spores may not be effective as a
BW agent. They then began injecting “Agent G’ via
syringe and this resulted in successful tests using
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guinea pigs and mice. The animals developed Cias
(iangrenc mfections at the wound sires and eventu-
ally died. Besults from the suceessful tests wene
reported to Dir. Eihab in April 19990, who instructed
the researchers to move the production of *Agent GG
to & larger scale.

Aflatoxin (*Agent C*}

R&D on aflatoxin began in May 1938 based on previ-
ous nonmilitary work on aflatoxin by D, Imad. Good
progress was made which led to an initial weapons
test in Movember 1989, consisting of static mrials with
122 mm rocket warhesds. Additional testing involved
combining aflatoxin with C8 and CN incapacitating
agents as well as mustard CW agent. Studies incloded
poicncy retention under conditions and temperature of
deployment as well as effect of metals on the agent,
This was followed by dynamic resting trials in May
1990, However, R-400 serial bombs and Al Husayn
missile warheads were munitions selected for BW
wesponization in late 1990,

In 1992, an individual at the Central Public Health
Laboratorv—who worked for the 550 and was
responsible for checking Saddam s food for contami-
nation—denied having an aflatoxin standard, accord-
ing to & source with direct access bat of unknown
reliability. According to the same source, the former
director of CPHL. had been invelved in offensive afla-
toxin research until at least 1991,

Debriefings since April 2003 of sources formerly
invodved with BW efforts indicate that Iraq at least
continued research on aflatoxin throughout the 19%0s.
In 1944, a4 DGS forensics laboratory produced 150
ml of aflatoxin for resting on humans, sccording to &
mid-level scientist who formerly worked in the BW
program and visited the site.

Brocella

v, Rikab supported inclusion of brucella in Irag’s
BW program and actively supported pre-Desert Siorm
research fo that erd. That iniftalive, kowever, appears
fo have ended in the wake of the forst Gulf war,

According to a source, Dr. Rihab wanted 1o add Bro-
cella to the list of BW apents. According to a former
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mid-level scientizt who worked at several Iragi B'W
program locations, he conducted research on Bru-
cella at Al Hakam prior o Desert Storm and later at
Baghdad University until 1992 using imported strains
and patient isolates, respectively, according to the
scientist. The research included tsolating bacterium,
growing it in culture, extracting and purifying its
toxing, and testing the woxin on mice. Although this
rescarch was not declared o UNSCOM, the scientist
stated that his thesis was open.

+ Rihab and Ahmad Murteda, the Director General
of the former TR, recommended that the scientisi
conduct the research as part of groduate degree on
Brucella at Baghdad University under the direc-
tion of Alice Krikor Agap Melkonian, Before the
war, the researcher conducted laboratory work at
Al Hakam and course work at the university. Rihab
provided the Brucella abortus isolate the researcher
used at Hakam but it was not from the B, aboris
isolates obtained by Rihab from American Type
Colwre Collection: none of these had been opened.
The scientist stopped research on Brucella during
the war but resumed his work after that at the uni-
versity, working on isolates from o hospital patient.
According to the mid-level scientist, the Brucella
work was not secrel and his thesis about rthe work
was not classified.

¢ In 199], after the wir, work on Brucella restarted
at the College of Science with an isolate from
a patient at the Tbn-al-Khatib Hospital and was
coordinated throogh the Ministry of Health. During
the project, Brucello was isolated and grown. The
researcher extracted and purified the endotoxin,
tested it on mice and determined the toxin was
not as effective as Shiga toxin, ricin or batulinum,
Fihab received a copy of the researcher's reporn
and work on Brucells was supposed to start on
the person’s return to A1 Hakam but it was put on
hold by Dr. Rikab in 1992 to focus on research and
production of B. thuringiensis.

+ Ressarch on Briscella was also conducted at the

Abu Ghurayb Veterinary College, but ISG has no
information on the extent of this work.

+ Research inio aliernative media for the growth of
Brucella was conducted following the introduction
of the 1990 UN 2anctions. This research was car-
ried out by “Ali Shihab. ISG found no information
to indicate the timezcale of research, the results or
whether the research was siwccessiul,

* After the establishment of the Al Razi Center in
1992, the Microbiology depaniment, directed by Dr,
Antoine Al Bana, carried out research imio diag-
nostic kits for Brucelia. The facility was visiied by
the ISG BW ream who discovered Brucella bacte-
rial isolates obtzined from Al ‘Amiriyah Serum
and Vaccine Insttote (ASVI) (see Figure 3). The
strains found were B, abartuy and B, melitensis.
Although, pre-OIF, the facility had maintained the
capability to conduct successiul BW-related R& D>
on Brucella, theme were o indications that this had
occurred.

Ricin

The evidence surrounding Irag's investigation of
ricin for BW purposes is unclear, and thus ISG

car offer no definitive conclusion. It is clear that
Baghdad had weaponized ricin in at least a Hiited
Jaskion prior to the first Gulf war, There is at least
sume evidence of post-war IS involvement in Hcin
research and possible human testing, but ISG devel-
oped o definitive information with which to confirm
reporty of post-war praduction.

Irag’s R&D on ricin had its origin in the mid 1980s
at the Scientific Research Center (SRC). In 1988/89
active collaboration was sought from personne] at Al
Salman. The research proceeded apace with indtial
field trials using 155 mm shells in Nov 1990, The
work ot the SRC was initiated at the behest of an offi-
cizl with the Internal Security Service who followed
the efforts through the field trial (see Figore 4),

150G conducted a focused investigation into Iragi work
with ricin—a toxin derived from castor beans (Rici-
nns commanis) of the indigenous Iragi B, commurnis
plants, The search to date has yielded conflicting
information about the use of castor beans and contin-
wed ricin work after 1998,
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150 s aware from LTNSO0OM reporting that Irag con-
ducted limited weaponization of ricin prior to Desert
Storm and that it conducted partially successful field
rials with ricin. Based on this, ISG focused on two
main themes: (1) part of the Al Tarig Facility—also
known as Fallujah [I—for castor oil production, and
{2) the reported [15 work with the toxin, While 15G
has not been able to find direct evidence of recent
ricin production, several spurces have provided infor-
mation that suggest that work on ricin toxin continued
well past 1992, possibly until the beginning of OIE

The 15( team examined in detail the Al Tarbq Facility
and a site: that supplied Al Targ with castor beans—
the Al "Aziziyah farms. The team debriefed a number
of scientists and engineers emploved ar Al Tarig and
a group of farmers from Al *Aziziyeh, obtaining from
each group 3 very differemt picture about work at Al
Tarig and the intended use of the castor beans, Al
Tang staff employees mainiained thas castor beans
were used exclusively for the processing of castor

oil for the brake fluid and tire production industries.
They also admitted contemplating the use of castor
oil as an anti-foaming agent in the veast industry.
When prompted with a few more specifics, one Al
Tarig employee explained away the activity as being
pharmaceutical-related. Another shipment of castor
beans, for a university, remains to be explained. For
more information on this facility, see Annex 2.

I15G has investipated claims by former 115 officials—
a former 115 chemist and his former supervisor, the
late Dr. Al Azmiirli—that the 115 produced ricin uniil
af least 1995 and possibly wnnil 2003, although ISG
feas mof yef obfcined direct evidence of ricin work.,

s Interviews with Dr. Al Azmirli—a former 1S offi-
ciul und scientific advisor to Saddam—revealad thas
the IIS researched ricin as 2 BW agent unedl 2003,
He himself was directly involved with ricin work
until 1992, when Husayn Kamil demanded the pro-
gram be tumed over to Dr. Eihab and a doctor from
the Ministry of Agriculiure,

* Dr. Al Azmirli claimed that berween 1992 and
1996, ricin was being prodoced at Al Shameir
Hospital in Al Rashad until it was iransferred 1o Al
Hakam. A separate former IS official confirmed
that Al Azmirli produced approximately two kilo-
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grams of ricin at the Ar Rashidiyah plant in 1991
and 1992, An exploitation of the Ar Rashidiyah
plant corroborated the Jocation and presence of a
facility, but 150 could not confirm that ricin work
had occurred there because of extensive looting.

* Munimn Mustafa Farahi, a close friend of Dr, Al
Azmuri, reportedly told Al Azmirki that a group of
people was actively pursuing ricin for weaponiza-
von, As of March 2003, ricin was being developed
into stable liquid v deliver as an acrosol in smatl
rockets, cluster bombs, and smoke penerators,
socording to Al Armirli,

* Documents obtained from Dr. Al Armirli’s resi-
dence included an MSc thesis on the topic of ricin
wrifien by “Adnan Jasim from Baghded University.

ISG has investigated claims From several sources
that work oa ricin toxin confinued well past 1992,
possibly until the beginning of OIF. The informa-
tion that ISG obtained on the potential role of ricin
in Iraq’s BW program post 1991 has primarily been
based on single source reporting of unclear veracity.

* The I15 was involved in the research and limited
production of ricin for the development of a BW
weapon. A source stated that *Adnan Abd-al-Rasa'il
Al "Ubaydi was responsible for all research related
o ricin conducted by the 115, In 1992, 'Adnan-
roduced a few milligrams of ricin, The I1S was
then ordered not to continue with the ricin project
because Husayn Kamil wanted the project. The
source stated that all research and production pro-
cesses wene lurned over to D, Rihab and a doctor
from the Ministry of Agrculture. A group in Al
Hukam was then involved in ricin production after

1')"52.

= According to a single source, the MIC maintained
fields of castor plants in the Al *Aziziyah ares
for sale to the Al Tarig Company. According ro
@ sburce, the c¢astor beans harvested from these
crops were allegedly vsed to make brake flwid and
“chemical weapons.” When asked if the *“chemical
weapons” were possibly insecticides or pesticides,
the source stated that the “chemical weapons™ were
used against humans. As the product of a single
source, this information is hand to verify,




* During the approximate period of 1994 or 19935,
Husayn Kamil, then Head of MIC, gave an order to
confizcate farmland that belonged to the sowrce in
the area of Al “Azizivah, By Husayn Kamil's order,
castor plants were to be planted on the acguired
land and the MIC remained responsible for deliver-
ing the beans tor each year’s planting. The source
also reported that a castor crop was planted every
vear within different farming areas in the vicin-
ity of the Al "Azizivah. To hide the fact that MIC
possessed dedicated castor fields, a cover story
was developed between MIC and the Ministry of

Apriculture or Ministry for Industrial Crops, Wheat,

com and cotton were subssquently planted in the
vicinity of the castor crops, a3 a “cover crop.” The
Ministry of Agriculture maintained a cover for the
MIC in the area of Al ‘Aziziyah with offices for
project managers. The same source indicared that
the cower aiory was used to deceive LIN inspectors.

* All the castor beans grown at this location were
delivered o the Al Targ facility. According to the
source no payment was ever made for the castor
beans. The only payment that cccomred for the
owerall transaction was to the farmers who worked
in the fields. There were various project managers
who handled paving the farmers, who were on the
payrol]l of the Tarig facility and ultimately MIC.
The castor crops were planted in approximately
February and March, and harvested anmually in
September, Each harvest yielded approcimately
2350 1o 300kg of castor beans. The Al Tarig facility
would mormally 2emd four or five trucks o the Al
‘Aziziyah warehouse to take delivery of the castor
beans.

¢ Dwring an exploitation of the TABRC facility, the
team discovered a prece of eguipment they deter-
mined was associated with de-hulling of castor
beans {see Figure 5). The exploitation team also
discovered a 100-ton press containing an oily
residue and ok a sample of this material, This
material returned a positive test for ricin. Although
a positive result was obtained this discovery does
not indicate on s own any illicie activity on behalf
of the facility, as any step in the production of
castor ol will returm a pogitive test for ricin. The
scile of the equipment was small and no resson was
prowided as to the purpose of the machinery.

153G investigated a laboratory at the Al “Abud Trading
Compiex, Baghdad. Evidence of rcin was found in
samples collected, both by field analysis and at [SG
labnoratory assays.

* Based on the materials, equipment, and manual
found at the site, ISG judged the complex did not
appear to be related to the Regime's chemical, or
biological weapons programs., Father, it appears to
be an extremist-run laborstory with equipment and
veagents that at a minimum could be used to pro-
duce ricin. Biological growth medivms and chemi-
cal precursors (tricthanolamine) were also found in
the Taboratory.

Whest Cover Smut (*Agent D*)

E&D om wheat cover smut (hunt of wheat) was
initiated in 1984 at the Al Salman site. After the BW
militarily relevant program was moved from Al Muth-
anna to Al Salman, the wheat cover smul project was
merged into a fungi and fungal toxin group within Dr.
Rihak's group. Smut spores were tested in static field
trials in late 1989, Tests to evaluate smut spores as a
carrier for aflatoxin were also part of the program. Mo
additional information has been found by ISG related
1o Trag's interest in and work on smut spores.

Viruses

Prior to the first Gulf war Irag pursued a range of
viral agenis ax part of in BW progrom. ISG kax
urcoversd no direct evidence to indicate a renewed
interest or orpaniped program lo re-establish an
fragi viral BW program and jadges that Baghdad s
viral BW gffori ended in 1991,

Researchers involved in Iraq’s 1970s BW rescarch at
the Al Hasan Insttwte reportedly atternpied 1o develop
influenza virus as a BW agent and were also conduct-
ing R&D on polioviruses, There were (wo virelogists
in the original growp; one was a US trained veterinar-
an Dr. Muzhir Al Falluji, who had training and expe-
rience in animal orthopox (smallpox like) vimses; the
other was Dr. Muslih Al Muslih (the 3 Director of
Ibn-Sina Center) who worked on poliovirus. D, Al
Falluji taught several classes at the College of Veteri-
nary Medicine. The Al Hasan Instituie was closed in
1979 and along with it, the viral programs,
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Fgurre 4. Castor Beans, found al the al-Abw
laboralory by the 153G,

Figure 5. Thrasher used ko mash castor beans
found at TABARC.
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Iraq's viral BW program began its research and devel-
opment (K& DY phazes in July 1990 under the direc-
tion of Dr. Haim *Al, This was the second known
amemp by Irag o conduct BW viral research. From
LOT3 uneil 1978, The Ibn-5ina Center of the Al Hasan
Ibn-al-Haytham Eesearch Foundation conducied
research at its Al Salman site,

Iraq subsequently revived its BW programme in the
mid 19802, The revival of the Iraqi viral BW program
began in carly to mid 199} when Dr. Hazim “Ali was
chozen to lead the effort. Irsd"s pursuit of viral BW
began over 4 years after the initiation of its research
for bacterial and fungal agent developament.

According 1o Hazim “All, the viral BW program
ended on 17 January 1991, This information is
consistent with an English-language document titled
“Wiral Apgents Program" obtained through the inves-
tigations of IS0, which states that work on the viral
program began on 1 December 1990 and was can-
celled on 17 Tanoury 1991, when atl specimens were
destroyed. This is in contrast to informarion provided
1o UNSCOM that included laboratory notebooks and
ISC; information stating that Dr. Hazim *Ali isolated
and began growing camelpox in October 19900

Because of pre-OIF intelligence assessments about
Iraq's possible possession of smallpox, 156G con-
ducted extensive investigations that included sie
visits and multiple interviews to determine the valid-
ity of this assessmeni. I5G has collected fragmen-
tary and circumstantial information that provides no
definitive conclusions, either way on this issue,

* [5G has collected information from credible
sources from the pre-1991 program demonstrating
Iraq's interest und intent in developing pathogenic
viruses:specifically smallpox.

+ Further, ISG assesses that Irag maintained the
capability in its personnel and basic equipment to
conduct R&D into viral agents including smalipox.

* Finally coinciding with the 1991 Gulf war, Iraqg
intended to develop a production base to suppon
pathogenic viral production.
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Camel Pox

Trag's inferest in camel pox and itx inclusion in the
viragl BW program have led ISG to assess thal camel
pox RED was a surrogate for smallpox research,
anaglogous to the use of nonpathogenic Bacillus spe-

cies ard Bacillus anthracis.

According to Hazim “Ali, researchers in Irag's BW
program followed the practice of working with
particularly pathogenic micr-organisms surrogates

o facilitate fransition 1o the actual pathogens. This
approach permitted the researcher to familiarize and
leamn fechniques, procedures and processes o increase
the safety margin for the researcher and technicians.

¢ In Dr. Rihab’s own words, Hazim"s decision to
work with camel pox was because "t was near to
smallpox." When directly questioned about the
passibility of smallpox in Irag, she misspoke on 3
occasions saying “there i3 no camel pox in Irag”

* Camel pox was one of the three viruses chosen for
the viral BW program by Hazim “Ali. According to
Hazim, no experiments were conducted 1o deter-
mine dee effectiveness of came] pox on humans.,

His decision to develop camel pox was based on his
research of citations from standard microbiology
and microbial infection textbooks. His recollec-
fion was that camel pox causes rare cases of human
infection but these were not severe, Dr, Hazim's
rationale for the etilicy of camel pox as a possible
BW pathogen remains inconsistent with curront and
historical published scientific and medical knowl-

edpe.

[5G has no information to contradict his statements
that his research only succeeded in initial isolation
of came] pox from a clinical specimen obtained from
the Veterinary DHagnostic Research Center in Abu

Ghurayb.

The camel pox sample {scab) was not available imme-
diately but by the end of October 1990, Hazim ‘Al
obtained a sample and successfully isolated the virus
in chicken eggs. Chicken eggs were inoculated with
the camel pox and the resulis were promising with
some characteristic lesions (white pox marks) appear-
ing on the chonoallontoic membrane of the chicken
egg. These lesions on the choricallontoic membrane
of a ten-day old chicken embryo were characteristic
of infections described in textbooks.
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Hazim claims he cannot remember if animal testing
occurred, The source stated that a pilol experiment
should have been conducted with the isolate to assess
for activity in an animal; rabbits are particularly
susceptible to camel pox. However, he could not
remember an actual test of the viral isolate on rabbils
due to the critical time in which the rest would have
oocurred; the 1991 Gulf war, Hazim does not believe
that anyone else could have carried out this experi-
ment in his absence or withowt his knowledge,

Hazim investigated existing faciliries in Irag for scal-
ing-up the production of camel pox if and when that
wiis possible or necessary. He decided on using the
chonoallontoic membrane method of viral egg pro-
duction. Although denying a plan for large-scale pro-
duction, he inspected the Veterinary Service Cenler in
Irbil, It was used in the uction of animal vaccines
for Newcastle disease and fowlpox. The Irbal facility
had a moderate scale egeg production capability but
according to Hazim an untrained staff. The large size
of the facility required was explained due to the fact
that the amount of virus obtained through this method
would only average 5 mg of tissue.

This facility was autonomous to the Iragi Government
and an order to commandeer the plant for Hazim's
activiry was signed by the Minister of Apgriculiure.
However, the order was never implemented.

Br. Hazim ‘Ali"s performance in leading and conduct-
ing Irag’s Aedgling viral BW research, based on comi=
ments by his colleagues, was underwhelming. Rihab
described him as “not & man o work by himself.” Dv.
Masir Al Hindawi commented that Hazim *Ali did not
produce a single virus.

Smallpox

ISG concludes that Irag had a pre-1991 intent to
develop smallpox as a strafegic viral BW agent and
had the basic capability to work with variola majer
smalipox). However, [5G has collected no direct
evidence thal Irag either retained vr acguired soall-
pox virus isolates or proceeded with any follow ap
smialipox related research. ISG assesses, however,
that frag did have the capability to conduct research
info smallpor, if notf in a manrer up to Western
BL-4 containment standards. Irag possessed facili-

ties sach as the Al Dawralh Foot and Mouth Disease
Vaccine Plarnt and Al Razi Center had equipment
that could potentially be used to work on high-risk
agents such as smallpox.

Prios 1o O1F, the US intelligence community assessed
that Iraq probably retained samples of the small-

pox virus and may have been researching it for BW
purposcs, It was also stated that it had no information
indicating whether such work was ongoing. Despite
ihe limited informarion gained by the UN and a claim
by & senior player in the CBW program that the intent
of the viral BW program was to weaponize smallpox,
the additional mformation uncoversd by [5G has not
provided evidence of an R&D effort to weaponize
smaklpox.

« According vo Dr, Mahmuod Farraj Bilal Al Samma-
rai, a senior official involved in the weaponization
and testing of CBW agents, the aim of the viral
BW program was imended for the weaponization
of smallpox. He states that Dr, Hazim ‘Al started
with Camel pox since it was easter 10 waork with
for development, bus uliimatety the program was
intended to progress to smallpox. Dr. Bilal did no
know for a fact that samples of smalipox existed
within Iraq bur stared that "Ali might obtain them
from the Baghdad Central Public Health Laboratory
or collections ar the Al ‘Aminvah Serum and Vac-
cine Institute (ASVI), Dr, “All Mukhlif, Dr. Hazim
*Ali's sponsor to work with the TRC, told Bilal the
intention of the program and Hazim's activities
during a meeting at Al Muthanna in 1990,

+ During imvestigations conducted by 156G and earlier
by UNSCOM, Dr. Hazim “All occasionally refermed
o “smallpox” when questioned abowut their research
and quickly retracted the statement (o say “‘camel
pox.” The source was unable to provide an expla-
nation as w why he repeatedly made this mistake.
This type of mistake sdded to the confusion sur-
pounding Iraq’s possible RE&ED efforts on smallpox.
Hazim stated that he would not be surprised if
smallpox isolates were found in Irag and denti-
fied two colture repositones where viral cultures
could be maintained over extended periods of time:
Al Dawrah FMDV Plant and the Baghdad CPHL.
Mone were found by 150G, However, the CPHL zeed
stock repository was reported to have been systemi-

28




- e,

| cakiy looted post=OIF (see befow, umler “Feasibility
' of Maintaining Smallpox Cultures from 1972) and
. the Al Dawrah FMDV Plant was effectively shut

I down and electricity rurned off after it was rendered
; unusable i 19096,

Contrary to comments made by Dr. Al Hindawi that
there were no virologists in Irag, 153G identified and
interviewed close to a dozen, mostly US and UK
' trained, highly capable PhD virologists. Several
[ had expenence with orthopon (smallpox like) viral
research experience mostly with animal related pox
. virwses, One actually performied penetic enginsering
[ research on animal pox viruses attempting to develop
a recombinant animal vaccine, A couple had experi-
ence working with the smallpox vaccine strain (vac-
cinia). However, none of Irag's "best and brightest”
virologists were assessed directly involved in Irag’s
BW cfforts. After extensive interviews, none could
provide direct information conceming the cxistence
of historical or recent smallpox isolates or research.
(See the accompanying textbox on reported Iraqi
retention of smallpox isolates,)
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fragi Retention of Smallpax Cultures

IS0 cannot be ceriain whether or nof frag had
smallpox seed stock to OFF, ISG investigated Trag’s
fechnical and practical capabilities to maintgin viral
er clinical smallpox isolates from the early 19705 in
Trag. Interviewing a namber of senior Iragi scien-
tists and virologists 156G could make no definitive
conclusions. 150 notes the stated intent of Husavn
Kamil in 1990 to develop more virulent viruses ax
part of the BW program. While Hazim dicd not accom-
plish this abjective, ISG connot rufe owt the possibil-
ity that other, vel unidentified, researchers were piven
the responsibility to attempt fo do 5o,

In 1978, Minizory of Health (Mol reported 1o the
World Health Orpanization that no smallpox cases
fad eccurred in inag since an outbreak in 1972, and
attested in writing that all remaining smalipox cul-
fures and clinical specimens were destroved in 1978,
There was, however, i independent verification of
the desiruction of smallpox isolates or clinical speci-
miens that may have been retained by either clinical
oF research institeres, and subseguent réporling on
the subyect is contradictory:

o One sowrce TRG interviewed was an advisor to the
Tragi Minister af Health between 1980 and 982,
fe stared thar ke was “#0% certain”™ that Saddan
elic! net destroy the last smallpox samples.

* Contrarily, Rihab stated cateporically that no
isalates of any kind were inherited by her from the
original 19705 BW gffort.

* According to a senior Irag scientist ar Al *Amiri-
vak Serum and Vaccine Institure, ke was ordered
by Molf urgently to produce 3.5 million doses of
smallpox vaccine in [980, This source was the prin-
cipal responsible scientist involved in this effort. By
fis acconnts, the fragl Mol ainempled 1o procure
stallpox vaccine seed stocks from the World Healvh
Orgamizarion (WHO) in 1980 for this efforr. The
WHC refused Trag's request citing the receni suc-
CEss in the eradication program,

» Inielligence reports dating back to 1994 sugpest
that Irag may have obtained smallpox cultires from

the former Sovier Union (FSU ) in 1992, A liologis
whi had indirect access to this infarmarion stated
that Irag acquired isolates of smallpax from Russia
i 1992, He went on to descreibe an effort to develop
smallpax for the BW program from 1992 ro 1994,
He described efforts to grow fhe virus in both egps
and tisswe culture. This effort reportedly failed and
the viral cultwres were maimtained at the CPHL,
The subject biolagist is ne longer in Irag.

150 has collected mo information with which 1o con-
clusively refute or confirm the existence af smallpox
isclates retained by Irag from the period when the
cisease was still endemic, but if they were retaimed
they world have been a potentially serions threal in
the confext of a renewed BW program.

= (507 assesses such virgl cultures could remain
viahle for extended periods of vime depending on
the natvre of the ixolate, facility condirions and the
overseeing scientist, Clinical smallpox specinrens
winld be less likely to survive long-term storage
unless they were held in liguid nitrogen. Frozen
Pvophilized smulipox isolates could, on the other
hand, have an extended shelf life and probably
rerigin vigble for decades. Beveral insvitutes in Irag
had mitrogen freezer storage capabilities.

[5G did learm that as late as 1992, frag was assess-
ing the viability of smallpox vaccine it produced

in the 19805, A scientist who was invalved in the
production of the smallpox weccine in the 1980
war azked to test samples presumatly from thar
stockmile. The vaccine way found nomciabie. Af that
fime, he recommended that all remaining vials of
that vaccine be destroved. He does not know if that
recaommendarion was followed, Separarely, ISG
learned from Dr. Hazim "Ali thal a researcher at the
Baghdad University Medical College was actually
producing smallpox vaccinge in 1996, for whom and
for what purpose are unknown.

Baghdad College of Science was fdentified as one
possible location for smallpox work prior to OFF. An
T80 subject matter expert team visited the University
of Baghdad, College of Sciences on three separate
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Iragi Retention of Smallpox Calinres (continued)

occasions and rowred the facilities in late May and
early June 2003, The visit cbserved generally old,
poor condition, and sparse laboratory equipment. The
team inspected a room (room P79} marked " Crradu-
et Srudles ™ which had locks on both doors, The
room contained a large antoclave. The room fod

o large overhead fime hoods of the nipe used in
restanrants to filter the air within the room, There

wirs ot small plastic class [ safety cabinet, several
shaker incubators, a glove box, old bottles of cultiere
medie. No freezers or liquid nitrogen containers were
identified During the course of its investigations, 150
inspected the Al Kindi veterinary vaccine facility. This
Jacility was simélar in fancrion to the one Hazin "All
tvestigated in Irbil in antemn 1990 that produced

Newcastle and animal pox vaccires.

» 150 inspected the production buildings and
observed that the equipment appeared to be for the
expressed perpose of producing Newcasile virus
vaccine in chicken eggs; however, this dual-use
equipiiet! wiag assessed to be easily diverted to pro-
duce Variola {smallpox) or other pathogenic viruses
{see Figure 6},

Figure 8. 1,480 lter jadmrad' stool vessel
(laft) and egg incubator {right).

= 807 also visited the building where animal pox vac-
cines are produced in risswe culture, Their assess-
ment was that as with the Newcasile vaccine unit,
the equipment i this building coild ofso fe used o
produce larpe amounts of smallpox vires in Hissue
crltwre althowgh oll equipment present i3 congistent
with the expressed purpose of making amimal vac-
cines,

180G learned of a television news reporr that was
broadeasied on Western television in mid-April 2003
that reperted the CPHL had been looted of Righty
infectious virus sich as smallpox, polio and influenza.
ISCE vizired the laner and interviewed senior research-
ers who described the incidens. Several visits to the
CPHL and interviews with sciemtists and researchers
have nor shed further light into the existence af smali-
pox cnltures being stoved there, 150 did identify o
“secret lab " thar was operated there, which had beem
vercated in Decerber 2002, The mature of fre rexearch
in thit iohoratory was mot determined,
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Crimean Congo Hemorthagic Fever

While Iragi explanations for why CCHF was nof
considered for the BW program remains unsatisfae-
tory, there is lirtle substantial information o contra-
dict the explaration.

Hazim “Ali argued against CCHF being considered
endemic 1o Irag but did not deny that a sample could
be obrained during the cyclical infection season,
According Lo Antoine Sabri Al Bana, Iraq’s leading
CCHF expert, the virus circolated widely in herd
animals such as donkeys, sheep and goats.

= Some cases of CCHF occurred in Irag during
the time Hazim "Ali was studyving overseas and
described an incident involving physicians, wha
unaware of the vinus and its symptoms, were
unprotected whilst treating infected patients. As &
resul, some of the physicians scquired CCHF and
died. Hazim “Ali vsed this example o illustrate the
introduction of the virus into [rag and that it was
not actually endemic 1o the country.

« Acconding o Hazim "Ali, two researchers from the
Veterinary Medical College worked together on
diagnosing and isolating CCHF in the 19700148 s,
The duration of the experiment and the extent
i which testing was conducted using animals,
rermains unknown, Hazim ‘Al claims not oo know
where exectly the practical isolation of the virus
occurred because of a lack of sufficient containmens
0 work with the virus and ne vaceine was available
A the fime, The work of the two researchers was
published. [solation of the first case of CCHE in
Iraq occurred in 1979

s In 196, o CCHF outbreak occurred that resulted
in over a 100 cases, Most cases were seen at the Al
Khatib hospital, near Tuwaitha, south of Baghdad.
The morality rate even in treated cases approaches
50 percent.

Acute Hemorrhagic Conjunctivitis

(Enterovirus TH)

IS0 kas investigated, but has fonnd no informa-
fion ko sageest that BWerelafed research into the
confagions ageni acate kemorrhagic conjunciiviiis
(ARCY) oceurred after the alleged cessation of the

Iragi viral BW program in early 1921, The Entero-
wirus TO strain that cavses AHCY was introduced o
Iraq in the 197s.

¢ The documented work conducied on isolating
AHCY was unsuccessful sccording to Dr. Hazim
*Ali. A senior virelogist involved in the Iragi BYW
program attempted to isolate Rotavires and AHCV
from clinical isolates, When the source isolaed
AHCVY and had evidently obtained cytopathic
results, the isolate was infected into Hep viro cells.
The resulis of the fest were unsuccessiul.

Rotavirus

Aecording to the senior level viral researcher,

Rotaviras, which caises ai acile gasiroenderifis,
was chosen because of a theory ai the Hmne that as

Americans were “more hygicnic®, they might be

mare susceptible to infection with rotavirns. Little
new information has been uncevered by 150G sur-
rounding Rotavirus, the third virus chosen for the
Iragn viral BW program,

« Work was done wo isolate the virus from clinical
samples but 150 has no sdditional information o
indicate the success of these attempts.

(ither RE&D Helated to BYW Development

Biopesticides

158G judges thal, following Desert Storn, in mid-
1991, Al Hakam shifted itx focas from Bacillus
anthracis produciion to Bacillus thuringiensis, a
hiopesticide and a simulant for B, anthracis, a5 a
mechanism to preserve a key segment of Irag’s BW
production base. This shift in focus allowed Irag the
apportunity to continue the pursuit of relevant tech-
nologies and processes—such as the development of
an entirely indigenous growth media and the drying
of biopesticide—that could further achieve its desire
for self-sufficiency in BW.

+ Multiple sources told 150 that in order for Rihab's
former anthrax group 1o produce B, they required
the assistance of scientists at TABRC who had




Bacillus thuringiensis (B

Bi is a Mopesticide that is widely available on the
imfernational merket and therefore, trade resiriciions
aside, it is not immediately apparent why Irag should
choose to develop fts own production process from
scratch, T8GF azsesses thal there are many compa-
nies that wouldd be willing to supply Irag with Bt
andior sell it a license to praduce the material, I8G 13
unable to find any indication that preproject plan-
ning work—market considerations, lewst cost § most
effective method for Irag fo enter the bio-insecticides
business—was ever conducted in relation 1o Br,

been researching alternatives 1o chemical pesticides
like B. thuringiensic since the early 1980s. [SG
learned from several sources with direct access that
Al Hakam developed B. thuringiensis production

o cover past anthrax prodection and io preserve
production infrastructure for the futare.

* An Iragi scientist and former head of the anthrax
program told 15G that from 1992-1995 TABRC
provided the seed inoculums 1o Al Hakam for
industrial-scale production of Bt. However, ISG
has no information to suggest that TABRC was
mvolved in production of B, rhuringiensis in quanti-
ties larger than the bench-scale amounts required
for experimental purposes,

ISG judges that the TABRC became the primary
facility confinning B. thuringiensis research affer Al
Hakam's destruction in 1996, but 156 lacks evi-
dence that this research was intended as a simula-
tHew for B, anthrocis research. However, undeclared
picces of eguipment including fermentors were found
al TABRC by ISG and an important former B. anthra-
iy production expert was reported 1o have worked
routinely at the facility from 2000 to 2003, which
makes [5G suspicions of the toe namre of the work
done there,

* An ISG exploitation team found undeclared
fermentation vessels and an underground storage
ares with other dual-uze biological production and
processing equiprnent at TABRC in October 2003
{see Figure 7).

+ Thamir ‘Abd-al-Rahman, who was declared 1o the
UM as involved in Iraq's B. anthracis BW project,
worked at the TABRC one day a week beginning
in 2000 on & SCP project, according 1o an Iragi
microbiologist with direct access, but unknown reli-
ahility, Thamir also was reported to have possibly
helped a B. thuringiensis researcher at the TABRC,
Jabbar Al Ma'dhihi, with some viability tests on 8.
Hhiringiensis,

Multiple sources told us the primary mission of the
TABRC was agricultural science R&D. The major-
ity of TABRC s activities involved crop improve-
ment and integraied pest management. As part of the
Iraqi Atomic Energy Commission (LAEC) within the
Tuwaitha Nuclear Research Complex, the facility had
a mature scientific staff with expertise in recormbinant
DMA technology, microbiology, entomalogy, and
access 0 agricultural pathogens, according to an Irag
microbiologist of unknown reliability.

+ Dr. Al Ma'dhihi—former TABRC Darector— over-
saw research into the biopesticide B. thuringiensis
and considered it as a replacement for chemical
pesticides in Irag, according 1o an Iragi scientist
and former head of the anthrax program. Under Al
Ma'dhihi's direction, TABRC reportedly conducted
successtul research into efficient small-scale pro-
duction and drying of B. thuringiensis that could
potentially be applied to the BW agent, B. anthra-
cis. ISG is uncertain whether informal or formal
collaboration between TABRC and the Al Hakam
factory occurmed before 1991,

+ Some of the research into the penetic modification
of B. thuringiensiz done st TABRC in conjunction
with the Depariment of Biotechnology at Saddam
University (now known as Al Mahrayn University)
from 1999-2003 used polyethylene glycol proto-
plast fusion methods, followed by screening, to
produce a new strain of B. thuringiensis that would
display high levels of biomass production as well
as infectivity, according to an Iragi microbiolo-
gist, [SG judges—based on this research—that the
TABRC had genetic engineering capabilities that
could be applied to BW agents like anthrax, but have
found no evidence to date that such work was done.
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Simulants

Generalty, 'sivmelanis” are closely related o the BW
agent that they are substituting for, but lock the patho-
penicity of the BW agent in kumans. The rationale
Jor the use of a simulant is that it can be safely used
far a variery of purposes such as 1o gecurately gssess
production methods, storage conditions, weaponiza-
Hon paramelers, and dispersal techrigues. Many
simulanis can also be used for a variety of legitimate
chvilian activities and therclore provide cover stories
Jor BW pragrams,

Single Cell Protein R&D

ISG has found no direct evidence thai the posi-1995
wiwrk carried out by TARRC inte SCP was used fo
cover continning research into the production of
BW agenis, ke what was done ai Al Hakam, Testing
of samples taken during site exploitations at TABRC
and its SCP production subordinate, Al Hamath, by

a US coalition BW exploitation team were negative
for B. anthracis and C. bomlinum (see Figure 8), 150G
assessed that & thorough decontamination procedure
or, mode likely, that no large-scale R&D or production
of known BW agents occurred ar these facilities,

* An Iragi microbiologist wld ISG that the TABRC s
SCF academic research began in the early 1990
and involved research, experimental testing, and
pilot plant production. The work also mvolved
the development of a process for upgrading the
nuiritional gquality of the agricultuml residees and
washes,

* The Al Hamath facility worked on a project for
the pilot plant scale production of citric acid using
Asperpilius niger, The process was abandoned
when it was discovered that the sirain of A. niger
used was unsuitable for use in submerged culture as
the mycclium suffercd damage under the continual
agitation required for submerged culture, Two
7501 bioreactars from the abandoned cime acid
production project were set aside for SCF work
at Al Hamath bur only one of the bioreactors was
functional.

Single Cell Profein

SCFP is cell or proteln extrgers from micro-organisms,
grown i large quantifies for Wse af protein supire-
ments, for example in animal feeds. SCF production is
psed ro alfeviare problems of provein soarcity and can
he used ro replace costly comentional sources such
i sov meal and fishmeal. The use of agricultural and
industrial wastes for WMoconversion to prolein rich
Jood and fodder stocks has the additional advantage
of making the final product cheaper.

Growth Media R&D

ISG judges that beginning in the 19905 Irag decided
indigenously to research and produce nifrie
growth media that could be used to produce mul-
tiple sirains of bacteria to inciude B. anthracis, bur
no direct evidence has vet been uncovered that this
media was used fo produce B, anthracis posr-1997,
Dr. Rihab described to ISG her BW group's research
in developing indigenously produced media o gir-
cumvent the effects sanctions imposed on Irag after
the 1954 invasion.

* [r. Al Ma"dhihi was responsible for the dewelop-
ment of an indigenously produced media with
ingredients that did not come under UN scrutiny as
a result of the sanctions against Irag. Importanily,
laboratory notebooks suggest the media was very
effective in inducing nearly one hundred percent
sporulation of the B, thuringiensis, a known simu-
lant for the BW agent B. anthracis, with few of no
additives or intensive monitoring of the fermenta-
tion process.

* During January 2004, 150 obtained a |aboratory
notebook dating hack to 1989 detailing experi-
ments conducted using Dr. Al Ma'dhihi's locally
produced milk byproduct/corm byproduct media and
the B. thuringiensis variunt Kenyae with impressive
sporulation results, The notebook outlined experi-
meats concerning the effect of different concentra-
tions of the media and additives on sporalation of
B. thuringiensis. These results were consistent with
the cluirns made for the effectiveness of the media.
One experiment det@iled in the nodebook showed
that per 24-48 hours growth of B, tharingiensis
in this locally produced media, there was 100 per
cent spote growth with a resulting viable count of
1210 to 5.6x1(F per milliliter.
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Figure 7. Example of dual-use biofogical process-
ing equipmernt fourd &t TABAC (spray dreer.
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# ir, Al Ma'dhiti’s media was essential to a possible
Iraqgi BW program as the media was made wp of the
simple local ingredients, which are bath by-prod-
uets of other food production processes. The milk
byproduct, in particular, is 2 waste prodoct. At Al
Hakam, the ¢corn byproduct was made from com-
starch produced at the Al Hashimiyah State Factory
in Al Hillah near Babylon. The milk byproduct was
ohtained from an unnatmed dairy at Abu Ghurayb.
Besides being indigenous and cheap it was impos-
sible o monitor or account as part of a UN veritica-
Hon process,

» This locally produced media were utilized in the B.
thuringiensis production process at Al Hakam and
with growth requirements of B, thuringiensis being
very close to B, anthracis, the whey/CSL media
could potentiably have been used at Al Hakam o
produce H. anthracis. Dre. Rihab and Thamir “Abd-
al-Rahman, the director of the B, antheacis project
at Al Hakam, have both stated in interviews 0 [5G
that they are unaware of any tests on growing B,
anthracis in the milk and com byproduct media
This iz an odd statement because both individu-
als co-authored a document that evalwated various
growth media for growing Bacillus species includ-
ing 8. anthracis-on such a commercially available
media,

* Thamir goes further to state that there was no
reasca 1o replace the modified G medivm declared
as used in the anthrax programs as it was reliable,
produced high sporulation rates and was made from
simple salts commercially available within Irg, and
therefore there was no néed w0 hide procurcment
signatures. However, Modified G medium (MGM)
cannet be used alone (o grow B, anthracis spores,
MM requires that the anthrax organism be grown
in & wery enriched mediom first and that relative
large inoculums be used in the last step of fermen-
tation that uses modified G medinvm., Thus using
an alternative to the enriched mediom and MG
would have a material advantage to minimize sanc-
tons scrutiny. Furthermore, at the time of produoc-
tion of 8. thuringiensis at Al Hakam, Irng was
undder increasing scrutiny on the material balance of
grovwth media from UNSCOOM.

Dr, Rihaly admitted 1o ISG that use of such a locally
developed milk and com byprodoct B, thuringiensis
miadia would permit evading monioring of media o
track fermentation activity.

+ An anthrax expert’s assessment was that 11 was
highly probable that this media would achieve simi-
lar rates of sperulation in anthrax production.

D, Rihab described wo ISG her BW group’s research
in developing indigenously produced media to ¢ir-
cumvent the effects sanctions imposed on Trag after
the 1990 invasion of Kuwait.

« Dr. “Ali Shihab did media work for an onspecified
micrishe. Shihak was the lead scientist for Cles-
iridium perfringens development, 156 assesses that
he was probably working on an alternative growth
media for thal erganism.

* Masr Al Hindawi worked on aliernative media for
Bruceila that was a candidate BW agent undérzoing
basic research in the period coinciding with Desen
Storm.

+ After 1992, Baghdad University worked on plants
as a source of bacteria growth media; the plant
media was apparently suitable for pathogen growth,
and Die. Ribab had expressed her concern that it
might attract the attention of TNSCOM.

+ Around June 2002, Dr. Al Ma'dhili produced
about five vials of B. thuringiensis formulated
with bentonite and asked Thamir, who was work-
ing with Dr, Al Ma'dhihi twice a weeck at TABRC,
for an assessment of their viability by re-growing
them in a small wolume shake flask culture, COne of
Dr. Al Ma'dhibn’'s MSc students was working on
this organism, although no ather specific reason
for this work was given. Thamir cultured approsi-
mately two of the samples, with one of the resulting
cultures exhibiting good activity of B0 1o 9 percent
mtality of test organism, the other performed

porly.
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| Drying Process/Carrier/Particle Size Information surrounding the intended application
of 8. thuringiensis remains contradictory with no

{ 1 Muitiple sonrces have told ISC that the B. thuringi-  consensus on whether it was to be applied wet or dry.

: ensls research and produciion aof Al Hakarm from A semior researcher involved in the BW program has

! 1991 to 1996 was done to provide cover for the indicated thet the B. Huringiensis was mtended for
eguipment and capability af this facility, vet IS0 use against com borers as a wet or dry application
kaz not been provided with a good explanation as by farmers. Sources are generally consistent in their
Io why an advanced capalility o dry arents in a assertion that the B, rhuringiensiz was never intended
particle size too small for efficient biopesticide use or tested for aerial application. Although the infor-
was established. An UNMOY IC document from mation available suggests Iraq successfully dried 8.
March 2003 on Iraq's Unresolved Disarmament thuringiensis and produced the 1-10um particle size

Issues says that the particle size would have had linle  applicable for efficient BW agent dissemination,

use in agricoliure and that UNSCOM determined the  ISG has found no information that Iraq actually used
B. thuringiensis strain used did not produce biopes- the same process {0 produce weaponizable dned B,
ticidal proteins, so it would not have had any utility anthracis.

as a hiopesticide. [5G judges thar this work advanced

Iraq’s expertise nd knowledge in large-scale drying

of B. anthracis even if the agent itseif was not pro=

duced and dried.

[ * Iraq successfully dried B, thuringiensis uiilizing
bentonite as a carrier and drying agent. According
to a source, only one grade of bemtonite was avail-
able in Iréq and particle size was dictated by this.
The bentonite was supplied through the Ministry
of Industry and Minerals (MIM) mining company.
Tale was also successfully tested as a carrying agent
but was deiermined to be too expensive for produc-
tion. Acetone wis experimented with at Al Hakam
. as a drying agent, bat was found to be (00 expen-
I _ sive for large-scale production.

—T —

s

* According to a source, at Al Hakam the dried
B. thuringiensis was crushed into 1-10pm sized
particles but ISG has found no information on
who decided on this particle size, The same source
[ claimed that the farmers using the B. thuringiensis
i from Al Hakam did not like the size of the particles
. since it made direct dusting onto plants difficult. Al
Hakam had plans 1o enlarge the panicles o pranolar
[ ' size but they had not completed this work when the
- facility was destroyed in 1996,

Biological
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Production Capability

150 judges that between 1991 and 1996 Irag pos-
sessed an expanding BW spgent production capabil-
ity, From 1996 to OIF, Irag still possessed smiall b
significant dual-use facilibes capable of conversion
1o small-scale BW agent production. ISG has found
no evidence that Irag used this capability for BW
production.

= Traq maintained——and wied o improve where pos-
sible—a smaller, but capable, “legitimate™ fermen-
tation capability at agriculiural and edwcational
sifes that could have been used to produce small but
significant quantities of BW agent, 15G, however,
uncovered no information that Baghdad did so.

= Samarra Drug Industries, for example, had the fixed
assers thut could be converted for BW agent pro-
duction within 4 1o 5 weeks after the decizion o do
50, including utilities and personnel with know-how
and equipment, not all of which had been declared
to the UM, Site buildings contain numerous jack-
eted process tanks ranging in capecity from 100-
10,000 liters wopether with ancillary equipment such
as filter presses, autoclaves and bio-safety cabinets.

# [5G cannot disprove the existence of Iragl trans-
portable fermentafions systems that could have
been used for BW. That said, no evidence has
been found to date that there were such sysiems,
1507 judges that ihe two mobile trailers found near
Mosul and Irbil were not for BW production {see
the accompanying annexes on mobile production
facilities for further information).

Trag relied heavily on imporfed eguipment and
supplies to conduct its BW program, was depen-
dent upan dual-use civilion facilities fo produce

BW u;g-eilﬂ, and fook steps to mitigate the impact of
sanctions on s ability lo pursue potential BW agent
production.

Irag relied on equipment that had been imported for
civilian purposes for the production of BW agent
prior to the first Gulf war, and demonstrarcd the
abitity o quickly adapt civilian facilities vo BW
agent producton. This equipment wis relocated to
a purpose-built BW facility, Al Hakam, where the

production of botulinum toxin was started mm 1988,
The production of anthrax spores and C. perfringens
(the causative agent of pas runsrene) followed later,
Civilian facilities were requisitioned in 1990 for the
production of aflatoxin {the Agneulture and Water
Eesources Cenfer, Al Fudalivah) and for the produc-
tion of additional quantities of botulinum toxin and
possibly anthrax (the Foot and Mouth Disease Vac-
cine Plant, Al Dawrah}. After the war these facilities
reverted back 1o their former use, and Al Hakam was
disguised as & SCP (yeast) and a Bacillus thuringien-
Fix (hiopesticide) production plant,

= Prior to the construction of Al Hakam, alternative
locations and oplions were considered by the Iragq
authorities. This included the possibility of having
mobile production facilities, Pre-OIF intelligence
reports indicated that Ireq had such facilities.

Baghdad's BW production centered on a number of
important fived faciliies. The facllity ar Al Hakam
was perfiaps the most important, but frag pursued
BW in a range of locations.

Iraq initiated production of BW agents (for feld tests)
at Al Salman in 1987 using seven laboratory fermen-
tors { 7= and [4-liter vessels) and two small produc-
tian fermentors. Regarding the two small production
fermentors, one was acquired in 1987 from the At
Tap single cell protein (SCP} project (300 liner) and
the other was a 1530-Titer fermentor purchased while
the propram was at Al Muthanna, A medivm capacity
spray dryer alsp was transferred from the At Taji SCP
Flant 1o the BW program in 1987,

After the Al Hakam facility (northemn production
areal became functional in 1984, the 30K liter and 150
liter fermentors were transferred (o the new facility.
Additionally, a larger scale production capability was
acquired by moving the Clostridial vaccine produc-
tion line from Al Kindi Veterinary Research Facility
(later named the Veterinary Vaccine and Dinog Produc-
tion Facility [VVDP]) to Al Hakam. This collection
of fermentors and tanks—reported by the supplier 1o
be fermentons—oonsisted of two 1,850-lter fermen-
tors, one 1830-liter tank, and six 1430-liter “ranks™
and eight 800-lter mobile “tanks.” The 1.B50-liter
fermentors and six 1,480-liter “tanks"” wepre all used
i production of BW agents, Irag assered the mobile
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tank was used only for storage and ransport of bulk
agent. A second spray dryer that could produce small
particles—one of two air-freighted from a supplier to
Baghdad in 1988 —was located ar Al Hakam at the
timme of its first UN inspection in September 1991,

In 1990, additional production capability was
acquired for the BW program with the addition of Al
Safa"ah {Agriculture and Water Resources Center at
Fudahvah) and Al Manal (Al Dawrah Foot and Mouth
Disease Virus (FMDW)) facilities to the BW program.
Al Safa'ah possessed a sizeable fermentation line
consisting of several 400-liter fermentors and associ-
ated other tanks, Additionally, the facility had several
incabators incloding one walk-in incubator, which
allowed for some creative stacking of glass flasks zaid
to be used for aflatoxin production. Al Manal had
valuable high containment capacity for R&D and con-
tained: one 125-liter mobile tank; one 141-liter and
one 230-liter seed fermentors one 1, 425-ler and two
2. 100-Titer fermentors; two 2,550-liter mobile tanks;
o 2,600-liter, two 2950-liter, and two 3,500-liter
fermentors, OF these, assortments of 2,5600-liter and

3, 300-liver fermentors were used 1o provide & capacity
for 1,208 hiters (10X concentrated) of agent per butch
(not all of the available capacities were said by Irng to
be used in this production process) (see Figure 9).

Additionally, other sites had production capabil-

ity of a more limited scale, e.g. Al Kindi Veterinary
Research Laboratories (Al Kindi ¥YVDP facility) and
Al *Amirivah Serum Vaccine Institute (ASYI), or
capability that would require modification on & Hm-
ited scale, .g. Samarra Drug Industrics. The Al Kindi
YV facility retained one 1 850-liter tank—dam-
aged during Dezert Storm, when the other tanks and
fermentors were transferred to Al Hakam. Production
for viruses and bacteria employing glass fiasks and
embryonated epps were less efficient but ample,

+ Iraq declared work on larger-scale fermentation
systems for SCF, and on a capability to prodoce
large-scale quantities of & commercial biopesti-
cide in the first UNSCOM inspections in the years
immediately following the 1991 Gulf war. Many
former officials wld IS0 that Iraq aggressively
worked from 1992 to 1995 at Al Hakam to improve
the production and processing of STCF and the
biopesticide B. thuringiensis 10 an attemp to save
the facility from being destroyed by UNSCOM.
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From 1991 to 1996, Irag continved to expand its
dual-use production capability at Al Hakam-—uniil
the tacility and equipment were destroyed under
UNSCOM supervision in May-June 1996, Fermen-
tors and associated equipment were transferred from
Al Safa"ah to Al Hakam. Indigenously produced
fermentors, 2.5 cobic meters and 5 cubic meters, were
installed in the southern prodwction area, These were
assessed by international expents as “not fancy bur
functional™ although Iraq has stated vo [5G that the
5 cobic meter fermentors were not functional doe to
propeller shaft problems. Large physical plants were
constrected in anticipation of acquiring two 50 cubic
meter mkey fermentation svatems. These were not
delivered,

To avoid sanctions imposed after Irag's invasion
of Kuwait, Iraq initiated a program to develop the
in-house manufacture of media and media com-
ponenis suitable for the growih of bacterial BW
agents, see Section on R&D, ISG site exploitations
have revealed siles with the poteniial to undertake
growth media production.

* The large-scale production of bacterial BW agents
is o multi-stage process that requires a growth
medium suitable for the selected organism together
with a “train’ of specialty, and lermentation
equipment. Because of sanctions and UNSCOM
inspections, beginning in 1990 Iraq had difficulty
obtaining an external supply of growth media for
large-scale production of BW agent, By 1992,

UM inspections, mandatory declarations and UN
monitoring of growth media importation and use
created further impediments for any Iragi biologi-
cal production effor. Rikab apparently began an
effort in 1990 first with some of her BW research-
ers, and then [ater with ar least one scientist at the
IAEC TABRC, w develop bacterial growth media
from indigenous sources. Rihab stated that when
the effort was initiated i 1990, the intent was 1o
circumvent sanctions placed on Irag, 156 does
n have evidence that this effort was eriginally
intended to enable clandestine production of BW
agents, but nevertheless provided some capability in
this regard.
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The production capabilities ar Tuwaitha confinwed

to expand during this period. The FMDV Plant at Al
Dawrah remained functional antil it was partially dis-
abled under UN supervision in 1996 selected fermen-
tors and tanks—identified as used iIn botulinum toxin
production in 1990—were removed from the facility
and destroved at Al Hakam in 1996,

Other facilities ar Al Kindi VVDP Facility and ASVI
recoverad and made modest improvement in produc-
tion capability as did Samarma Drug Industries (SDI),
During this fime frame wo new organizations—a:al
Razi Institute and Ibn-al-Baytor—were established
in conwerted facilities, These organizations obtained
highly qualified expertise, some of which werne
associated with the Iragi BW program including Dr.
Hazim “Ali, who headed Irag's viral BW effort and
wiis pamed Director of Al Razi Institute,

Beyond its important fived faciliies, Frag alse pos-
sessed important relocatable assels associated with
its BW praduction efforts. The destruction in May-
June 1995 of the faciliies and aquipment involved
in I'rag's BW program, including the equipment tha
had been moved or installed ot Al Hakam post 1991,
significantly altered Irog's dual-use capability, bt
did not elimingte all such capabilivy.

At the Al Dawrah FMDV Plant, one 2,600-liter, two
3, 5000-liter, and one 236-liter fermentor as well as
oe 2,35 -liter mobile tank were not destroved under
UM supervision in June 1996, These fermentors and
tanks were not identified in 199556 by UNSCOM
a5 imvolved in Irag's BW program, However, DINA
evidence of B, anrhracis was found in both 2,550=liter
tanks and a 141-lter fermentor in 1996, All of these
fermentors and tanks could be mansferred from the
FMDV facility to another site or sites within a few
weeks after the decision 1o do a0, IS0 assesses thess
as relocatable production assets.

I 1954}, Traqg produced at least 39—possibly as many
as T—1 000-liter mobile tanks that could be read-
ily converied into fermentors. Additionally, 8 mobile
EH)-liter rank s/fermentors were transferred from Al
Kindi Vet Vaccine Facility to Al Hakam in 1987/54,
Of the combined 1,000-liter and 300-liter mobile
tanks, only 24 were cited as destroyed by Irsg. Evi-
dence of such destruction of 24 units was provided

to UNSCOM amd stored at the UN Headquarters in
the Canal Hotel. Thuos, 23 remained after the alleged
unilateral destruction of BW weapons and apents by
Irag in 199 1. ISG has determined that two more tanks
were destroyved at Al "Azizivah, Of those remaining,
foar are S300-liter imported tanks/Termentors.

* Rihab stated thai Irag was able (o produce one
cubic meter model fermentors “with bad wheels™,
Documentary evidence dated September 2004
recovered by 1SG indicates that Irag converted one
cobic meter siorage tanks imo fermentors thar are
asscssed to have been indigenously fabricated for
Al Hakarn under Rihab's supervision. These storage
tanks have been an unresolved issuc for the UM,
Rihab denied receiving mobile tanks Termentors
while at Al Hakam in 1994,

+ [5G obtained a document that indicated 10 one
cubic meter tanks were connected prior to 2000 o
form a 10 cubic meter fermentation plant (location
unknown). Another document indicates the delivery
of an additional 13-14 such tanks in 1093,

A spray dryer—the second of two air freighted into
Baghdad in 1982, model number 0142 was located in
1997 by UNSCOOM in a warehouse in northem Irag,
the first model (141 was gt Al Hakam in 193] and
was destroyved in 1996, Bafore the o weeks it took
to assemble a sampling team, Irag again relocated the
deyer, completely disaszembled it to cleanse and ster-
ilize it and then reassembled it. This dryer was onder
monitoring until 15 December 1998 by UNSCOM. Iits
present whereabouts is unknown,

I8 judges that after 1996, Iraq maintgined—and
fried b imiprove where possibde—a smaller, buf
capable, “legitimate” fermentation capability af
agriculiural and educational sites thal could have
bean used to produce smaller, yet significant guan-
titles of BW agent, but 185G has found ne direct
evidence o substanbiale this possibility.
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Break-Ont Production Capability Pre-OTF

ISG fudpes that a break-out production copabil-

ity existed of one site, the State Company for

Dvug Industries and Medical Appliances, S, at
Samarra. Siace Irag could relocate produciion
assels such as fermenitors, other sites with basic
atilities could also be converted for break-out, A full
program fo inclede R&D and production or even
Just large scale production would regquire months
rather than weeks to re-initiate in a break-out con-
Lext.

A break-out of large-scale proportion would require
all three key production elements: fermenior capacity,
media capacity, and technical expertise. A break-out
capability must alzo take into consideration the scale
and scope of the program being considered. Modest
or small-scale break-ouis would be easier and require
less time after & decision to do 50 was made. Fora
larger scabe and scope such as Lrag possessed in 15990
would require more equipment, larger supply source,
more personnel and a longer time period for effec-
tive star-up. Irag, havinge hed schigved @ matoring
program, had a core group of experienced personnel;
a better start than existed in 1985, Personnel are mov-
able assets as 15 growth media, While sanctions and
inspections may be a hindrance 1o an ample supply
of media, it would not have been a show stopper, Irag
developed a milk and corn byproduct media thar is
Judged to be adequate for the production of anthrax
spores, albeit of a reduced production efficiency.
Thus, the equipment for the scale and scope of a pro-
gram becomes the critical factor to evaluate a break-
out capability.

IS0 assesses the SD1 o have the fixed assets that
could be converted for BW agent production within
four o five weeks after the decision to do =0, includ-
ing wiilities, personnel with know-how, and the equip-
meent {with slight modifications) required. Media and
additional less-skilled personnel could be obtained
(see Figure 10).

150 judges the moevable assets at the Al Dawrah
FMDY Plant could prowide the core of an altermnative
break-out capabilicy at any other suitable site in Irg,
perhaps within 2 10 3 weeks after the decision o do
s, The 1 cubic meter tanks or fermentors presently
unacoounted for are other impartant assets that, if
indeed il exizr, could, when combined with the Al

Dawrah FMDV assets, exceed the capacity Irag peos-
sessed i 1YL In this case media and personnel are
also movable assets.

* T had shewn the ability o move fermentor
assets pre-1990 er. Irag had also shown its ability
tor utitizee small cadres of skilled persoaned to lead
clusters of less skilled personnel in the prodoction

PrOCEsS.

+ Iraq gained additional production and development
know-Tow during the post-1991 era.

* Traq has developed the capacity 1o prodece indige-
nously, substitute media for the production of some
agents, such as corm and milk byproduct media fos
anthrax spores.

I5G fadpes that Bacillus anthracis (anthrax) woald
likely be the agent of choice for breakout produc-

o,

* It represented the single stratepic BW agent that
Iraq had inits historical arsenal.

* Irag has a previous track record in large-scale
growth, processing, testing and weaponization of
anthrax spores.

* Com byproduct medium, indigenously manofac-
tured for Bt production, would alse be suitable for
the arowth of B. anthracis.

Mobile Assets

Prior to OIF, a key source reported that Irag hed
developed @ mobile BV capability designed to evade
UM inspectors and o provide Baghdad the ability to
produce BW agents for offensive purposes

(zee Figure 11k According to the US Intellipence
Community, this reporting was sugmenied by reports
troomn at least three additional sources who indicated
o mobile BW or fermentation capability existed in
Irag. The repored development of a mobile BW agent
production capability was & central element in the
pre-war assessment of Irag's WD programs and, as
a result, has been one of the key issues addressed by
1543,
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Regarding the mobile capability, ISG's BW ream has
focused primarily on following leads from the key
source and the others with indirect or direct access (o
Irags BW activities to bring us closer to an assess-
ment as o whether Trag did indeed pursse an unde-
clared mobile BW agent production capability. The
[5G effort consisted of debriefing over sixty individu-
als and exploiting numerous sites identified as related
1o & rransportable BW production effor. However,
150G acknowledees that much of the siwe exploita-
tion effort was hampered by Tragi post-OTF activities
such as turnover of emplovees and looting. Based

on information eollected by 1505, the key source was
determined (o be unreliable,

= Debrigfings and site visits have uncovered informa-
tion that differs with pre-OIF reporting, including
denials of the existence of the program from per-
sonnel allegedly involved, TSG has exhausted many
leads and exploited many sites reportedly penaining
to Traq's alleged maobile BW agent production capa-
bility and have obtained no additonal evidence 1o
corrihorate the claim of the existence of a mobile
BW program. As for other individuals thar alleged
the existence of a mobile BW capability, 150 has
not been able 1o corroborate this reporting anmnd
believe that these individuals are outside of [rag.

ISG cannot disprove the existence of Iragi franspori-
able fermertation systems that conld have been nved

Jor B, but I5G wncovered no evidence thal there
were such systems. A report covering the detailed
investiganions of 150G iy attached as Annex 3,

As part of itz investigation into a possible Ieagi
mobale BW agent production program, two mobile
trailers that were recovered near Irbial and Mosul in
2003 have been examined by 18G. These trailers had
tanks or suspected fermentors on board and were
initially suspected to be part of a mobile BW agent
production prograny. [5G judpes that its Iragi makers
almost cemainly designed and built the equipment
exclusively for the generation of hydrogen. ISG
Judges that 1w s impractical 1o use the equipment for
the production and weaponization of BW agent, and
cannot therefone be part of any BW program. A report
covering the detsiled investizgation of the trailers by
I5G, is attached as Annex 4.

= [5G has found no evidence to support the view that
the trailers were used, or intended 1o be used, for
the production of BW agents, or the filling of BW
WEAONS,

+ The design of the equipment makes it unsuitable for
the production of BW agent and impractical as part
of a BW weapons production system,

# The information gathered, and the assessment of the
equipment on the trailers, are consistent with the
theory that Lrag developed the frailers for hydrogen
gas production.

These findings reflect the assessment selely of the two
specific mobile units that were located, and do not
necessarily mean that such a capability or intent did
Mo EXISE,
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Weaponization

Between thee late 19505 and the start of Desert Storm
in 1991, Irag atiempied to develop a range of sys-
tems for the dispersion of BW agent, In the dask ro
field viable BW weapons the workers in the program
adapied robust bombs capable of monxting on many
trpes of aircraft and warheads, including the Al
Husayn missile. They also worked furiously to ready
an aircrafl spray sysfem.

* The scientists and engineers conducted weapons
trials over some three years with both simulants and
BW apgents, on occasion using living animals az
tarpets. Delivery systems tested included a
helicopter-borne spray system, aenal bombs,
artilery shells, multi-barrel rocket launchers, long-
range missile warheads and an aircraft mounting of
an adapted suxiliary fuel tank.

In the haste to prepare for the 1991 conflict,
sysiems tricd and tested with CW agents were
preferred; the K400 aerial bomb and the Al Husayn
warhead, charged with anthrax, botulinum oxin
and aflatoxin. Additionally, engineers at

Al Muthanna roshed the aoxiliary fuel tank,
maodified into a spray system, of the Mirmge F1
mircraft imto service (see Figure 12),

Prior to Desert Storm, Irag had dedicated
complimentary programs o develop spray tech-
nology that coukd effectively disseminate either
CW or BW agents. These spray dispersal systems
were intended for use in conjunction with varous
developmental unmanned aeral vehicles {UAV)
programs, Initial festing was quickly beginning to
show progress by the time of Desert Storm. Since
that time however, while their desire for these
systems remained, their developmental work shifted
focus. Due to the attention of the UNSCOM
inspectors, the developmental effort shifted away
from the more controversial spray technologies

, toweard completing the longer range UAV poals,

150 judges—with imporiant reservations—ihat ithe
Jormer Regine clandestinely destroved almost all of
Irag’s bological WMD and long-range mizsilesr in
1921, Mumerous interviews with high-ranking Tragi
political figures, WMD scientists, and military and
security officers indicate that after a brief period of
concealment in 1991, Iragi leaders decided to destroy
Iraq’s undeclared weapons stockpile in secrer,
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+ Shortly after the passage of Security Council
Resolution 687 in carly April 1991, Iragi leaders
also decided w erase oll traces of the offensive BW
PIOgram.

By the autumn of 1921, Traq probably accomplished
both the destruction of the weapons stockpile and
surviving evidence of the BW program.

Interviews conducted by 156G have prodoced a
reasonably coherent picture of this unilateral
destruction, with few conflicting details, although
important questions about the disposition of bulk
BW agent and bacterial reference strains remain.

158G judges that the former Regime destroyed most
of its hidden stockpile of BW weapons, A few

pre- 1991 weapons probably either escaped destroe-
tion in 1991 or suffered only parial damage, It is
thus possible that a few more will be found in the
months and years ahead.

I5Cr bases its reservations on the following factors:

* ‘The secunity situation in Irag has limited the
physical verification of Iraq's unilatgral destroction
claims—by excavaling and counting weapon frag-
ments, for example.

BMany of the officials interviewed by 15G had
previously lied—or told half=truths—to UNSCOM,
and they may have lied to 150 as well, though I5G
assesses that most were being open and truthful.

The continuing exploitation of Iragi documents may
produce evidence that contradicts the assertions of
the Iragi officials,

The efforts of the Traqgi Interim Government and
Coalition foroes may yet result in the discovery
of unacknowledged WMD stockpiles left by the
former Begime, though I5G judges this to be very
umnlikely.,

IS has nof discovered any evidence that Irag has
conducted research or trials dedicated to the disper-
sion of BW gpents since declaring its offensive pro-
pram in 1995, Irag purswed some delivery systems
projects until (NF that could have provided rome
BW utility and whose origins lay in the developoient
af BW and CW dispersion sysfems.
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Figure 12. Examples of possible BIW datvery syslems.

s Iraq continued to develop delivery platforms
for small payload weapons up to OIF, [5G has
not identified any specific payloads for these
syatems. By their nature, ithese platforms were
expensive and limited in number. They would
have far greater utility for special weapons, such
a5 BW or CW agent or radilogical materal,
rather than conventional warheads. The Delivery
Systems Team has reported on UAN that operate
autonomously and remaotely piloted vehicles (RPY)
that were operated from a ground station. The L-
29 RPV was the latest development of a concept
that commenced in the Technical Research Center

(TEC), the home of Iraq"s BW program in the late
19805, After the 1-29, Irag confinued &y work on
the development of UAV: and BPYs, the Al Cheds

being one example.

» Although the Iragis made significant initial progress
in their spray dizsemination programs, disregarding
the definite sdverse impact in their research from
Desert Stogm, they were still significantly short of
thee target poal. Pecfecting just the spraver technol-
oiry—sich as optimizing tank pressures, nozzle
designs for droplet size and concentrations, together
with determining operational flight envelopes—for




use with either & chemical or a BW mission in mind
was still years from fruition. The aircraft or UAV
carrier platforms also were far from being com-
pleted. However, the “know-how™ and the same
“experts” still existed and the technology necessany
is largely duplicative with agricultural uses, There-
fore, it was potentially just & matter of iterative
analysis and experimentation to achieve a capable
CBW spray dissemination system.

Attempis at BW Weaponization

In common with much else in Irag's BW program,
progress was steady and planned, except when the
exigencies of impending war forced a convulsive
change of pace and direction. Thus, having toxicolog-
ical and production aspects in hand, some scientists
and engineers mmed their attention to weaponization.
Starting with small-scale animal tests using small
quantities of agent dispersed wsing a detonator in a
confined space they progressed, step by step, toward
full-scale weapons trials using vizble BW agent. D,
Rihab and her team, assisted by MIC consultants,
evaloated many types of weapon. The initial trals
were modest and used 2 BW agent simulant. Next,
individual weapons charged with viable BW agent
were fired statically. Eventually, trials used salvoes of
rockets at their operating range. The rationale for the
choice of weapon types and agents is a matter that,
even now, Iragis are reluctant to talk about. Al Muth-
anna organized the mals and advised on the weapons
technology. As a result, the thinking appears 1o have
followed CW lines. Until the imposed requirement to
weaponize atl pull speed in 1990, the latter field wials
aimed at amassing data for the delivery of anthrax.
This may have been an attempt to provide a means of
denying ground in front of an invading enemy, and
would paralle] the use of CW agents such as mupstard,
Following the instruction from Husayn Kamil these
trials stopped and efforts switched to longer range
delivery systems such as aircraft bombs and sprays
and ballistic missiles.

Aerial Bombs, Dr. Al Hindawi and Dr. Rihab state
that their first weapons-related field wrial consisted of
the explosive detonation of two cylinders represent-
ing munitions containing a simulant. A trial using

an Iragi manufactured LD-250 asrial bomb charged
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with botalinum toxin followed in March 1983, using
animals on a grid as a target. They reported repeating
this trial later the same month, ' Zubaydi " Helicopier
Spray Device. As early as 1987 under the anspices of
the resideal Al Hasan BW program at Al Salman, Irag
started efforts to develop BW aerosol disscmination
systems. D, Tarig Zubaydi, a university professor
interested in “detecting bacterial organisms in the
air,” coordinated these wests. He had proposed reverse
engineering a nebulizer system. In time, his work

led to developing better speay systems in support of
his research. TRC was keen to exploit his research
for BW purposes, The first known field test occurred
in July 1988 at Khan Bani Sa’ad. These early tests
involved rotary sprayers mounied on a helicopier.

Artillery Shells. According to one of the scientists
involved in TRC': Ricin program, Dr. Lu"ay Qasim,
Al Muthanna technicians detonated four 155 mm
artillery shells filled with the agent in a ground test at
Jurf as Sakhr.

122 mm Multi-barrel Rockets. In the following vear,
1982, the TRC team, assisted by Al Muthanna, was
investigating the dispersion achieved by individual
rounds and salvoes from 122 mm multi-barrel rocket
launcher systems, Weapons were filled with Botuli-
mum toxin, aflatoxin, wheat cover smut spores, and
simulunts.

Fized-Wing Aircraft Spray Systems. The “Thu-
al-Fiqar™ project started in November 1990, soon
after the publication of an Israeli newspaper article
described how an aircraft with a biological weapon
could kill the majority of a target populaton under
favorable conditions, Husayn Kamil ordered Al Muth-
anna o develop a capability vo disseminate a BW
agent from an aircrafl. As a result, two independent
warking groups were established; one group consisted
of experts from Al Muthanna, the Techaical Research
Center (TRC) and the Iragi Air Force, while the

other group was restricted to the Military Research
and Development Center (MRDC) at Baghdad's Al
Rashid Airfield. These projects may have their origins
in CW rather than BW, In a letier dated 10 Decomber
199, Gen, Fa'iz Shahin, DG of Al Muthanna, writing
to Husayn Kamil, referred to Ysuccessful tests of spray-
ing mustard gas by planes which proved ta be very
effective.” This muy account fior the speed with which
Al Muthanna was able to advance with this 1ask.
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* Mirage F1 Auxiliary Foel Tank Spray Svitem. The
Al Muthanna group worked on modifying Mirage
F1 auxiliary fuel tanks to disperse the BW agent.
The first tank modified contained an electric fuel
walve adapied to feed agent through a crude ven-
turt outlet, This tank was installed on a Mirage Fl
and one field test was performed at Abu ‘Ll'ha:.rl:ll
Airfield near Al Kot This unsueceessful rest led w
maore tanks being modified for testing by adding
two more valves and outlets and strengthening the
structure of the tank. Various combinations of water
with other additives were tested with differing
degrees of success, It eventually was determined
that under proper circumstances (comect combina-
tions of additives and flight conditions), acceptable
resulis werz achicved (i.¢., the hquid dispensed
wis deposited on the pround in the testing areas
as planned). However, when simulaied BW agents
wiere then tested, the results were unsatisfactory.

o Mie-21 RPV. A senbor NMD olficinl recently
reported on his pre-OIF research of the 199(0-91
MiG-21 EPY development project and the associ-
ated Mirage F-1 CBW spray tank project, as well
as the later L-29 BEPY project, The purpose of the
research was to prepare the MMD to respond to
urgent requirements from UNMOVIC, The NMD
official said his investigation confirmed that the
Mili-21 EPY had been intended for a mission o
deliver CBW agenits and that the Mirage F-1 project
was a relafed effort (o develop an aircrafi-moanted
CBW zpray tank. While the MiG-21 RFV effort
failed, the Mirage F-1 spray tank development, on
the other hand, wis considered successful. Whils
Yarying in some minot details concerning the
timing of some test events, this NMD official essen-
tially corroborates the UNSCOM report.

The CGroll War

By the start of the 1991 Gulf war, Iraq had produced
significant quantities of BW agents. The weapon-
ization of these agents demonstrated a rudimentary
understanding of BW weapons and agent disserning-
tion. Dr, Mahmud Farraj Bilal Al Samarra’i, the Al
Muthanna official who headed the effort 1o weaponize
CBW agents, described this aspect of the BW pro-
gram as “immature’, Irag had no operational experi-
ence with these agents or BW weapons, had limited
delivery sysiems 10 employ them, and had no prac-
ticed employment doctrine. Dr. Bilal's philosophy
was 1o adapt chemical weapons for BW agent nse.
Though Iraq had made initial efforts toward the devel-
opment of more advanced aerosolization technolo-
gies, senior BW managers dismissed this approach in
favor of iried and tested CW sysiems.

Based on an apparent press article, Husayn Kamil
and his Deputy “Amir Hamudi Hasan Al Sa'adi
directed a compartmented program to develop aircraft
spray tanks and modify a MiG-21 jer aircraft into a
remciely piloted vehicle (RPY ), Irag conducted sew-
eral suwcessful fisld trials using a modified 1, 100-ler
fuel tank mounted on aircraft. The UAY effort failed
o reach an operational developmental protofype prior
to 1991,

ISG recovered documents that provided insight

into Iraq's perceived success in BW weaponization,
According to “Amir Al 5a'adi, who coincidentally
evaluated D, Rihab's professional work, he annotated
her award nomination package i 2000 and cited the
conventional explosive dissemination munitions,
acrial bomb, artillery, and mckers as inactive. He
judpged efforts for spray system as not reaching weap-
pnization with the research as iJ'.IEl.'!I111IEI|EI.!.'.-




Concealment And Desiruction of
Biological Weapons

Iraq’s Initial WMD Concealment Effort

UNSCR 687, approved on 3 April 1991, required
Iraq to disclose fully its weapons® programs and
stockpiles, yef the former Regime decided Inter thaf
month enly fo declare partially their programs and
WEAPONS.

* In the week following the passape of UNSCR 687,
MIC Senior Deputy Dr. *Amir Al 5a’adi convened
a meeting of all the senior managers from the mis-
sile, chemical, nuelear, and biological weapons
programs. These program heads broeght with them
invernories of weapons, missiles, launchers, acces-
sory equipment, bulk agents, raw materials, and

production machinery, along with recommenclations

of what to declare and what to hide.

Al Sa’adi and the program heads wrote a paper
detailing a series of options for [rag's response o the
resolution. These options, according to Al Sa'adi,
imcluded:

* Declaring everything and actively cooperating with
iNSpeciors.

* Declaring all sites and weapons but saying noth-
ing about activities under development such as the
nuclear program, and not volunteering information
responding to questions when asked,

* Hiding everything. They based this option on
the Coalition’s claim thar it destroyed everything
during the war.

* A fourth option may have called for Iraq to make a
simple declaration of a few lines and to let the TN
respond with clarification of what was required.

* One or two of the options contained a provision
thar Irag should unilaterally destroy the biological
program,. Another option called for Iraq to declars
only BW research and development work.

Al 5a’adi submitted the options to Husayn Kamil,
not directly to Saddam. Husayn Kamnil later gathered
Al 5a’adi and several of the program heads and gave
them instructions regarding the declarations, He did
not base his instructions on a single recommended
option but contained elements from several options.
After the initial declaration in April, Irag also submit-
ted a more detailed declaration in May 1991,

* Whether Saddam was involved in the decision is
net clear, though 15G judges that he was probably
involved, Once Husayn Kamil made the overall
policy for the declarations, Al Sa'adi, in consulta-
tion with the program heads, decided which weap-
ons and programs 1o declare.

Senior Iragi officials have stated several reasons for
Iraq s retention of weapons and its failure fally to
declare its programs.

* Husayn Kamil decided that a full declaration—to
inchude the nuclear and BW programs— would be
embarrassing to Iraq and would bring undesired
international scratiny, according to one participant
in the April 1991 meeting.

* Former Deputy Prime Minister Tariq “Aziz stated
that Husayn Kamil originally wanted to keep the
concealed, undeclared weapons for use in the
future, and he speculated that Kamil probably

wanted o use them against the United States, Israel,

or Kuwarait,

* Former Oil Minister and MIC Deputy, “Amir

Muhammad Rashid Al *Ubaydi, speculated o ISG
that Iraq did not declare all of its weapons in order
1o maintain a deterrent against the United States,
which continued 1o menace Iraq from Kuwait and
southern Iraq at the time of the initial declaration,

* Another official believed that Irag's decision not o

declare all of Iraq's weapons came from Saddam
who was afraid of Iran, Israel, and perhaps other
neighbors. Post-war Iraq was unstable, and Irag
found itself in a helpless and defenseless position,

* Another official believed Irag retained missiles and

launchers becanse Irag was experiencing serious
Iranian-instigated security problems—the 1991 Shia
uprising— and Irag wanted 1o keep the missiles in
case war developed with Iran,
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# In the pedod shortly after the passage of UNSCR
687, most Iragi officials did not think that the
resolution would be vigorousty applied, and they
expected that inspectors would only operate in Irag
for a couple of months.

Becanse of Husayn Kanil's decision in April 1991,
Irag only partially declared ity holdings of chemi-
cof weapons and missiles, while it did not declare
its bological and nuclear weapons program af all,
Irag concealed the undeclared weapons te varying
degrees.

¥ Trag concealed between 12E8-157 R-400 bombs
containing BW agent at Airfield 37 in western Irag
and at Al "Azizivah 1o the southeast of Baphdad.

¢ [rag also concealed 25 biological agent-filled Aj
Husavn massile warheads; |5 in the embankment
of the Tigris Canal northwest of Baghdad, and 10
warheads in the Al Mansuriyah former railway
tunnel o the northeast of Baghdad. These warheads
contained bodulinum toxin, Bacillus anthracis
spores, and aflooxin, though the number filled with
cach agent 15 s5till unceriain,

* Iraq also conceaked an undetermined amount of
bulk BW agent at a succession of locations around
the periphery of Baghdad.

The Destruction of Iraq’s BW

An IAEA inspection in late June 1991 iriggered
Irag’s decision unilaterally to desiroy the unde-
clared weapors that had been concealed from ithe
UN, according to multiple senior Iragi officials.
The IAEA's inspection rearn was blocked from sites
in Abu Ghurayb and Fallujah. The Iragis fired warn-
ing shots over the inspectors’ headz, but the inspec-
tors brought back photos indicating Iraq was hiding
undeclared uranmiom enrichiment eguipment from the
inspectors,

* The TAEA inspection and the international uproar
surrounding it caused consternation and & measure
of panic in the Regime's leadership, panticularly
Husayn Kamil, and Saddam appointed a high-level

committee headed by Depury Prime Minister Tarig
‘Aziz to deal with inspection matters, according to
multiple sources,

= A senior Iraqi scientist who directed the destruction
of chemical and biological munitions contends that
the decision to destroy the hidden materials was
made at ihe end of June 1991, The IAEA inspec-
tion and the ensuing controversy prompted Iragi
concerns about renewed war with the US, accord-
ing to Dr. Bilal, *Amir Rashid telephoned Dy Bilal
and ordered that all hidden chemical and biologi-
cal munitions be destroved within 48 hours, When
Bilal responded that this was impossible, *Amir
REashid directed that Bilal use the resources of the
Iragi Air Force and the surface-to-surface missile
force 1 accomplish the task. Dr. Bilal gathered his
colleagues from Al Muothanna, went to the locations
of the stored munitions, and began the destruction.

Tnterviews with kigh-ranking political fignres, nran-
agers of military industries, WMD scientists, and
disarmamert officials indicate that Irag decided in
the spring of 1991 to eliminate evidence of the BW
programe. All the interview subjects agree that Irag
accomplished this elimination by the autumn of 1991,
though there are still important questions about the
timing of the effort, the amounts and oniging of mate-
rial destroyved, and whether Iraq initially planned to
retain & stock of BW,

The Iragi leadership regarded the BW program as
politically dengerous for Irag and made the decision
to destroy the BW program, according to Tarig "Aziz.

*= Husayn Kamil actually made the decizsion o
destroy weapons and evidence of the BW program
in April at the same time that he decided not 10
declare the program, according to NMD head,
Husam Amvin.

= In early May 1991, Husayn Kamil verbally ordered
Technical Research Center {TRC) head Ahmad
Munada to destray all biological agents, along with
all documentation for their research, development,
and production, according to Dr. Rihab,




= Former MIC director “Amir Eashid also indicited
that the destruction decision came from Husayn
Kamil, who then relaved the decision through
Al Batadi and himself, to TRC head Murtada fior

EXCCULIom.

The BW program’s destruction occurred in three
distinct phases;

* The cleanup and sterilization of research and pro-
duction facilities, including Al Salman, Al Hakam,
Al Manal (Al Dawrah, FMDY Plant), and Al
Safa’ah (Al Fodalivah)

* The destruction of munitions by the TRC Biologi-
¢dl Group and Al Muthanna personnel

+ The deactivation and dumping of bulk BW agent.

Concealment of the production aspects of the BW
program reguired the thorough cleanup of [rag’s

BW research and production facilities, which report-
edly began shorly after the destruction decision.
Cleanup was completed prior to the arrival of the first
LINSCOM BW inspection in August 1991, according
to TRC head Dr. Ahmad Murtada,

* The TRC T-3 BW research and development Facil-
ity at Al Salman, located three kilometers south
of Salman Pak, which Coalition bombing had
badly damaged during the 1991 war, was further
destroyed with explosives, and the site graded and
landscaped. A meview of reporting from the summer
of 1991 indicates this activity began in early July
1991 and was complete by the end of that month.

* The Al Manal production facility was cleaned up,
equipment not originally part of the facility was

taken to Al Hakam, and the site returned to its origi-

nal owner—before the first UNSCOM inspection in
May 1991, according to Dr. Rihab, although MIC
did not formally relinguish control until July 1991,

* Al Hakam, one of Irag’s major BW agent produc-
tion plant, was not damaged during the 1991 war,
and Husayn Kamil sought to maintain the facility—
with its specialized equipment and work Force— by
creating a civilian cover story to explain the pres-
ence of the large-scale production equipment. The
plent was converted for production of biopesticide
and single cell protein.
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Iraq destroved its BW weapons in the summer of
1991, according ro multiple sources,

« D, Bilal of Al Muthanna was responsible for
destroying the BW-R-400 aerial bombs and Al
Husayn missile warheads—because no one within
the TRC T-3 Directorate had any experience with
weapons, while Al Muthanna personnel were very
farniliar wirth them. Bilal was assisted by Sinan
‘Abd-al-Hasan Muhi Mustafa Al *Ubaydi and
Isma'il Ahmad Salih Bashir Al Bashir of TRC.

* There were two sites within the *Aziziyah bomb-
ing range for the destruction of the R-400 BW
bombs—possibly 133 ar 134 of them, acconding
to D, Bilal. Deactivation of the agent within the
bombs with formalin and potassium permanganate
{for botulinum wxin and anthrax bombs) or bleach
{for bombs containing aflatoxin) was followed by
destrection of the bomb casings with explosives.

+ The Al Husayn BW warheads were chemically
deactivated by Al Hakam personnel at their stor-
age sites (the Tigrs Canal embankment and the Al
Mansunyah former railway wnnel), then taken 10
An Nibai and destroved with explosives, according
to Bilal and Rihab.

* Iraq’s BW declaration indicated Irag had 157 R-
400 BW bombs (19 botulinum toxin, 50 anthrax,
and 7 aflatoxin) and 25 Al Husayn BW warheads
{5 anthrax, 16 botulinum toxin, and 4 aflatoxin,
UNSCOM, UNMOVIC, and the Iragis themselves
regarded these numbers as soft estimates because of
ithe lack of documentation.

» IINMOVIC-monitored excavations ar the Al
*Arziziyah destruction site in Febroary and March
20013 unearthed evidence of 104 B-4005, in adds-
thon b the 24 B-400s excavated under UNSCOM
supervision, As a result, UNMOVIC conzidered the
128 R-400s accounied for at Al “Azizivah.

It alse appears that Traq destroyed its stocks of bulk
agent in the summer or autumn of 1991, but Iragi
accounts of this desouction vary in fiming, amounts,
ard location. A< a resule, ISG stll does not have &
clear picture of batlk agent destruction. There remain
a number of inconsistencies in the accounts of the
officials involved.
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* A 2,200-liter storage tank of anthrax in under-
prowend storage at Al Hakam remained there during
the 1991 war, along with two one cubic meter tanks
om trailers. The trailers had flat tires and the large
tank was not transportable. The disposition of this
material is unknown, according 1o a former BW
program official,

* In the summer of 19491, Al Hakam personnel deac-
tivated anthrax stored in an unknown noinber of
one-cubic meter stainless sieel tanks using formalin
and potassium permanganate. They dumped the
anthrax into a seplic tank for an unspecified penod,
then trucked the deactivated anthrax to an area near
the production bunkers at Al Hakam and dumped it
on the ground.

* In Apnl 1991, Al Hakam petsonnel removed some
of the Clastridinm botulinnm and Bacillns anthra-
cis produced at Al Hakam and stored it in a bunga-
low in Ar Radwaniyah until May 1991, according
to Dr. Rihab. This agent was supposed to return to
Al Hakam for disposal but was not. Later, Rihab's
staff destroyed and disposed of the BW agent in ar-
Eadwanivah. This concealment and destruction was

never declared oo the 1TH,

* An Iragi BW program official inadveriently told
UMN inspectors about the dumping of an unknown
number of one-cubic meter stainless steel tanks of
urithrax in the desert northwest of Baghdad near
An Nibai in Julv 1991, according 1o a former BW
official,

+ Al Hakam personnel reportedly transported several
one cubic meter tanks of botulinum toxin and 340
liters of Clostridium perfringens o Airfield 37 in
'-'mslmp [req in January 1991 as the war was about
to begin. At some point, unidentified personnel
koaded these tanks onto o truck and drove them
around Baghdad until September or October 19491,
Ireg had told the UN it destroved the material in
July 1991, This was not s0. The tanks probably
remrmed to Al Hakam where, following deactiva-
tion, disposal occurred, though the Iragi NMD
could not confirm this, according 1w a BW program
official,

= Ume source indicated that the 340 livers of Clastrid-
inm perfringens st Al Hakam remained there until
the destruction of Al Hakam {in 1996, but this con-
rention is not supponed by ather sources. Another
source maimtuins that researchers tested this agent
im Maw 1991, found severe fungal contamination,
and assessed that the agent was no longer patho-

genic,

The Iragis also apparently destroved tanks of anthrax
at the *Aziziyah firing range, the site of the R-400
bomb destruction. The number of containers and the
amount of agent destroyed is unclear,

» Three one cuhic meter tanks of anthrax stored at the
‘Arxiriyah firing range were ordered destroved in
June 1991, according to & participant in the destruc-
tion. After gathering debris from the destraction,
he reported to his supervisor, Dr. Bilal, that the
tanks had been destroved, However, an entry in the
log book of the officer in charge of the “Azizivah
range only lists the destruction of two of the tanks,
and therefore the source believed that one of the
containers still exists at Al *Aziziyah.

= Two destroyed aone cubic meter bulk storage and
transpor conlainers =along with parts of a third
container—were found at Al *Aziziyah during Iragi
excavations of the site just prior to OIF, according
Dr. Bilal. If true, it would account for the missing
third anthrax tank. Other participants in the 2003
excavations have not confirmed the finding of this
third comtainer.

Iraq declared that all bulk agent. including anthrax
that remained after the filling of weapons, had been
stored at Al Hakam and was unilaterally destroyed
there in July and August 1991, acecording 1o
LINMOYTC, UNMOYIC also noted thay UNSCOOM
found evidence of anthrax disposal at Al Hakarm bat
considered the evidence insufficient to support Irag s
statements about the quantity of amhrex destroyved
and the circumsiances surmounding that destruction.

The problem of accounting for the destruction of
bulk agent i= part of the larger issue of Iragi BW
ggent material balance. 150G cannot arrive at an agent
material balance because it s1ill does not know with
confidence:
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* The amount of each agent produced at each produc-
tion facility

* The amount of each agent used in weapons filling
* The number of weapons filled with each agent
* The amount of bulk agent of each tvpe destroyed.

It is not clear whether the original decision to elimi-
nate the BW program called for the destruction of
bulk agent and BW munitions, or if [raq initially
planned w conceal and retain the bulk agent and
filled munitions. Kamil’s original plan may have
oy encompassed the cleanup and conversion of the
research and production facilities.

+ The BW munitions were all destroved in the
summer of 1991, according to multiple sources, but
Lrag was also engaged in a much wider campaign
of unilateral destruction during this period that also
encempassed the chemical and missile programs.

* Iraq apparently destroyed much of the bulk BW
agent in July 1991, but some reportedly remained
hidden until September or October 1991, according
i pme BW program insider.

A letter written by Husam Amin to Qusay Saddam
Husayn, as head of the Iragi 350, suppons the
Judgment that Irag unilaterally destroved most of

its pre-1991 CW and BW weapons and long-range
missiles. The letter, written in Aogust 1995 shonly
after Husavn Kamil Red to Jordan, listed undeclared
capabilities that Kaml might reveal 1o the UN,

= The letter poinis out that “ithe destruction of the
biclogical weapons occurred in the summer of 19491
(after the ceasefire) and not in the fall of 1990 as in
the Iragi declaration™ to the TN,

+ The lefter mentions 3 number of undeclared
capabilities e.g. weaponization of BW agents, BW
production at the Al Dawrah FMDV Plant, the
Badr-2000 program, and other matters, but contains
no mention of any existing undeclared CBW weap-

ons or missiles,

Husam Amin acknowledged writing the letter, and
150 judges that the letter is authentic,

YWhat Remained Hidden and Undeclared
1995-19987

ISG imvestigation found ne evidence thal frag
continued fo hide BW weapons after the unilateral
destruction of 1991 was complete, and IS judpes
that most of the documents and materials kidden by
the Special Repablican Goard from 1991 untl 1995
were Indeed surrendered to the UN, However, Irag
continued fo conceal documrents from 1998 uniil
2003,

+» For several years, Special Republican Guard offi-
cers concealed the “know=how" documents, which
Husayn Kamil ordered collected in 1991, These
officers used safehouses in the Ghazilivah and Hay
at Tashri neighborhoods of Baghdad and a farm in
Abu Ghurayb to hide the documents,

+ In late 2002, weeks before the arrival of the
LINMONVTC inspectors in Irag, NMD employees
reportedly wers ordered o collect all documents
indicating discrepancics between the number of
chemical and biological munitions destroved or
used and the total number produced. These docu-
meniz, which filled 16 boxes, were being turned in
ta the IIS to be hidden or dispased of,

ISG inwvestigations alsp determined that Iraq failed o
deciare to the UM & number of significant capabilities
and activitics. Examples of such omissions include:

* Storage and disposal of bulk BW agent, including
anthrax, at Ar Radwanivah in 1991,

Weaponization Related Activities in the Years
Following Desert Storm

YVarious reporting indicates an inferest in acquiring
syetems for the dissemination of CBW. Acquisition
related efforts were usually couched in generic terms,
such as “aerosol systems” or “acrosol generators,”
and typically associated by the Iragis with agriculiural
use. It would also appear that there may have been
plans to keep the spray technology remnants of the
CBW programs hidden from UN inspectors.
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Detailed Accounting of Irag's Al Husavn Mizsile
“Special” Warfeads

According to Iragl declarations and De. Mahmud
Farraj Bilal, frag had produced 75 “special” Al
Husayn warkeads, including 50 chemical warheads,
and 25 biolagical warheads.

In April 1991 fragi initially declaved ro the UN only
IO warheads—all of vthem chemical. Irag destroved
these under UNSCOM supervision, Of the 30 CW
wirrheads:

» 16 comtained wnitary Sarin (GB) nerve agent

s 14 contained the cvclohexanoliisopropansl mixture
that ways the basix for Irag's “hinary” GBIGF nerve
dgent, The metiviphosphonic diffuoride (DF ) com-
poneni for these warhkeads was also destroved.

In addition to these 30 declared chemical warheads,
Irag initially corcealed 20 undeclared chenvical
warheads from UNSCOM, which it desiroyed in the
surmmer of 1990, All were “binary” warkeads filled
with a mixture of cvelohexanol and isopropanol.

Afrer Husayn Kamil fled Irag in August 1995 Trag
clarified that the 75 Al Husavn warheads actually
consisted of 30 chemical and 25 Bological warheads.
Of the 25 biological warheads, Irag declared and Dr.
Bilal believes that:

* 5 conained “Agent B —anithrax spores
v 16 comrgined “Agent A"—botulinum toxin

* 4 contained “Agent U —aflatoxin

To verify Irag"s claims, UNSCOM sampled remnants
of warkeads destroved ar An Nibal and found traces
of anthrax in containers of seven distinct missile
warkeads, In response, frag changed irs aocounr of
BW warheads. Dr. Bilal clartfied that ne one knew for
cerfain the nmumber of warheads filled with o given
agent because the fragis kept no records of the filling
CHEMCFITaH,

Of the 43 "special” warheads thar were pnilater-
ally destroved by frag, UNSCOM recovered and
accounted for remnants of 43-45,

The Al Husawn warfiead “muterial balance™ Is thus:
73 Towal “special” warheadys produced by Trag
F0 Desroyved under UNSCOM supervision

20 “Binary”™ CW warheads unilaterally
destraved at An Nibai

25 Deactivated BW warheads unilarerally
destroved at An Nibai

45 Tourl warheads wnilaterally destroved
45
75 Todal “special” warkeads destroyed

+ In 1994, a Hughes 500 helicopter was equipped
with two L-29 drop tanks at At Tuji Airfield by Dr.
Irmad “Abd-al-Latf *Abd-al-Rida’ Ali Shikah, He
reporiedly did this to satisfy a requirement from the
Minister of Agriculture to replace its aging agricul-
tural helicopters. No other helicopters were con-
verted, UINSCOOM tagged the helicopter and while
inspectors agreed it was only for agricultural use, it
was kept under close scrutiny. ISG recovered these
tanks in February 2004 and have conducted exten-
sive sampling and forensic analyss to determine

what matertals were disseminated from these tanks,

but have not discovered any materials relating either
directly or indirectly to BW.

* The L-39 EPY, UAVs and ballistic missile develop-
ments are addressed in the Delivery Systemns Sec-
tion of this Keport.




Detailed Accounting af Iraq's R~400 BW Aerial
Bombs

frag declared and Dr. Mahwud Farraj Bilal contends
that frag originaily manufoctured 200 B-200 bomb
casings for use ax BW. Some of these were coated
internally wirth epoxy for filling with “Agent A"
{botulinum toxin) and "Agent B” {Bacillus anthracis
spares). D, Bilal maintaing that frag unilaterally
destroyed 133 or [34 R-400 BW aerial bombs in
1991, In the two months prior to the ourbreak of war
in 2003, frag excavated two R-400 destruction siters in
"Aziziyak and recovered the remnanis of 133 or 134
R-4%) bombs, including eight or nine intact bomba,
LUNMOVIC, however, accepred thar 128 B-400 were
acconnted for at "Azizivah,

Six mare bombs were found to be defective prior o
Sulling. Al Hakam personnel discarded these six bombs
int the Euphrates River. Later, UNSCOM retrieved
these from the river,

O Bilal claims that the fragis reviewed a videotape
af the UNSCOM-supervised destruction af 60 or 61
empty R-40) bombs ar Al Muthanna in 1991, They
noted that 30 of the bombs destroyed had Mack-stripe
markings, indicating they were epoxy-coated and
intended for BW use. Bilal believes that the remain-
der af the 60-61 bombs destroyed on the rape showed
those manufactered for BW use.

The B-200 BW merial bomb “marerial balanee”™
g fhais:

20 casing manyfaciured for BW wse

128-134  Filled R-400s unifarerally destroved at
‘Azizivak (with 53-8 intacr bombs), with
LUNMOVIC acconnting Yor 128 and Dr.
Hilal xtaring [34.

Empty R-400 casings deestroyed ar Al
Muthannag under UNSCOM supervision

Defetive cazings discarded inteh Tigris
] River by Al Halkam personnel

J94-20]  Total R-400 casings manufactured for
biclogical use accounted for,

atl or 6f

D, Bilal's recent thinking on the R<400 destruction at
‘Azizivah and Al Mwhanna is at varianee with whar
Trag told UNSOOM during the late 19905, At that
time, frag asserted thas 157 R-<4005 were destroved

af “Azizivah and thar 37 were desiroved of Al Murk-
amna. When these are added 1o the six dizsposed of in
the Tigris, the number equals the 200 R-400 caxes
originally manufictired for BW use, Dr, Bilal now
contends that Irag's prior claim of 157 destroved o
"Azizivah was based on the diary of an officer ar the
range and was inaccurate. Bilal's aszertion thar 60 or
6l empry cases were destroved af Al Muthanna i at
varigace with UNSCOM data that indicaies thar 5%
R-400s were destroved under UNSCOM supervision
ar Al Muthanna,
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Unresolved lssues

I'n March 2003, when U inspectors departed Irag,
many confentions issues remained unresolved,
Additional issues have emerged from ISG invesHpa-
Hons, ISG investigated these matters with inferviews,
site visits, documents searches and malerial
sampling. 150 made progress andersiaading mosi uf
the nnresolved issues, bul a few vitel areas remaln
eutsianding. With the degradation of the Iragi
infrastriwciure and dispersal of personnel, it is
increasingly unlikely that these guestions will be
resolved, OF thase thal remain, the following are of
parficelar concern, as they relate fo the possibility of
& refained BW capability or the ability fo initiaie a

REW e,

* 185G cannot determine the fate of Irag's stocks of
bulk BW agenis remaining after Desert Siorm and
subsequent unilateral destruction. There is & very
limited chance that continuing investigation may
provide evidence to resolve this issoe,

» The fate of the missing balk agent storage tanks.

» The faie of 4 portion of Ireq's BW agent
secd-stocks.

* The nature, purpose and who was involved in the
secret biological work in the small IIS laboratories
discovered by [SG.

Through an investigation of the history of Irag"s bulk
BW agent stocks, it has become evident to ISG that
officials were involved in concealment and deception
activities.

* 185G judges that Iraq failed to comply with UNSCRa
up to OIF by failing to disclose acourate produe-
tion totals for B. anthracis and probably other BW
agents and for not providing the true details of its
alicged 1991 disposal of stocks of bulk BW agent.

* [fficials within the BW program knowingly contin-
wed this deception right ap to OIF and beyond, only
revealing some details well after the conflict.

* Those concernad put two maotives for the contin-
ved denial and deception in relation to undeclared
durnping of BW agent at a site in Ar Radwaniyah:

—The members of the program were too scared to
tell the Regime that they had dumped deactivated
anthrax within sight of one of the principal presi-
dential palaces,

~—hanging the account would only complicate mat-
ters with the TN and would have no affect on the
material balance.

More detail on these subjects, where it exists, is
incloded in the appropriate section of the report.

Frogram Direction

Decision Making, Command and Control and
rationale of Irag®s BW Program. Despite access to
many of Irag's senior political and military figures,
including Saddam, many aspects of the BW program
remain opague o [5G, Specifically ISG leamed very
few new details of the following:

* The role of the military and intelligence services in
defining the requirements for the BW program.

* The rationale behind key decisions such as the

reasons for starting the program, the selection of

agents and weapons.

+ The military response to meet the reguirements of a
BW program,

* The docinne for the use of BW weapons.

*+ The procedures for the release of BW weapons and
whi was to make the decisions.

Research and Development

Genelic Engineering and Viral Research. From

1 998-2003, Traq devoted increased resources and
effort to its biotechnology and genetic engineering
activities, a concern that the TN continued to inves-
tigate uniil its departure, T5G has talked to scien-
tists and workers in the biechnology and genetic
engineering fields, and viral researchers specifically.
Despite an extensive interview program and numeer-
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ous site visits that have included sampling, ISG found
no evidence of activity likely o contribute directly to
BwW.

BW Agent Simulants, The UN deemed Irag’s
accounting of its production and use of BYW agent
simulants—specifically Bacillus subiilis, Bacil-

fus lichenformis, Baciltus megaterium and Bacillus
thuringiensis o be inadequate . ISG remaing inter-
ested tn simulant work because these items may

be used not only o simulate the dispersion of BW
agents, develop production techniques, and optinize
storape conditions, but also the equipment used for
their manufacture can also be quickly converted to
make BW agent. It permits maintenance of technigques
and provides continuing familiarity with the process
to preserve skill bevels. Irag continued its work on
Bacillus thuringiensis as a bio-pesticide camried on
bemonite, at Tuwaiths after the destruction of Al
Hakam. As a result of interviews with the former staff
of Al Hakam and principal researchers at TAEC, 136G
has discovered that this research also incloded inves-
tigations of bentonite not only a8 a carmer but also as

means of enabling the speedy prodoction of shury
from the stored dried biopesticide.

I1IS Laboratories
[5G has found a number of small 1IS laboratorics,
some containing biclogical equipment. There are
reports that aflavoxin and ricin work has been con-
ducted by the IIS into the 19905 and that human
experimentation occurred. Given the historical con-
nections of the [15 with Irags BW program, it is a
concern that the nature, purpose and those mvolved
at these small [IS laboratories have not been identi-
fied by ISG. This is an unresolved issoe that will be
further investigated.

Seedstocks ;

Disposition of Trag®s BW Program

Culture Collection '

Doulbis persist regarding Iraq's destruction of bacte-
rial reference strains and isolates. According to Dr.
Rihab, she destroved these materials in early 1992,
Dr. Rihab gave a small box containing no more than
25 vials of lyophilized bacterial pathogens, includ-
ing those obtained from the American Type Culture
Collection to the IS in mid-1991 for safekeaping.

T

Husam Amin returned the box to Dr. Rihab in early
19492, Dr, Rihab ostensibly asked former TRC head
Ahmad Murteda what to do with the vials. Murtada
took the matter to Husayn Kamil, who ordered the
vials destroved. This was sccomplished by injecting
the vials with Dettol™ and then autoclaving the vials.
ISG cannot verify that these materials were destroved
ar the other details of Dr. Rihab's account. Criven cor-
rect storage conditions, IS0 assesses that these seed
stocks would still be viable.

Apent Production

Anthrax. The UN could not confirm, and in fact

its evidence contradicted, the quantities of anthrax
declared by Iraq as having been produced, used for
trials, Akled inw wespons, and destroyed. The UN
assessed that Irag probably had greater stocks of the
agent on hand in 1991 than it declared, probably
for use in the Mirage F1 drop-tanks, and questioned
Ireq*s account of destraction of the agent. ISG has
interviewed most of the key Iragis who admined
working with the agent, and has obtained contradic-
tary explanations of the events, The details are in
Annex A,

Hatalingm Toxin. Irag's declaration of the amount of
botulinum toxin it produced, used in cxperiments and
irials, filled in weapons, wasted dunng handhing, and
unilaterally destroved is derived from calculations, or
contrived from the mombers of weapoas stated 1o have
been filled—none of these figures is verifiable, ISG
teams have inerviewed principal engineers and scien-
tists involved with botulinum toxin; there has been no
new information.

Mycotoxins: Aflatoxin, The resources that Frag
devoted to the manufacture, testing and filling of
weapons with aflatoxin has puzzled investigators
since Irag first declared the agent. There is Linle
doubt thar Iraq conducted such a program, but the UN
assesses it almost cenainly overstated the produc-
tion, raising the possibility that some of the weap-
ons declared to have contained aflatoxin may have
contained other BW agents. There is no evidence o
support Iraq s elaim aboot the numbers of weapons
filled with the agent, and most of the limited nomber
of staff involved in aspect of the effort have not been
located. 150 has not determined the rationabe behind
Irag’s choice of aflatoxin for its offensive BW pro-
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Wheat Cover Smut. The UM was not able o verify
the amount of wheat cover smwt produced, vsed or
consumed owing to & lack of sufficient documentation
fromn Iraq. Iraq had stated it produced smut coated
with aflatoxin, but neither this statement, nor the
destruction of the wheat cover smut could be verified.
IS03 has not discovered any new information on this

agent.

Clostridium perfringens. (C, perfringens)—the caus-
ative agent of gas pangrens—uwas one of the first
agents Irag examined. Despite its interest and variouns
fragments of research—including interest in cluster
munitions and an awareness of te use of C, perfrin-
pens in anti-personnel weapons—the UN found no
evidence 1o indicate that such a course was pursoed.
An [SG eam obtained two vials of O, perfringens as
well as one vial of O botlinnm type B, from a mid-
lewel scientist who formerly worked in the BW pro-
gram. This matier 15 addresses in Secnon D—R&D.

Ricin. Unhke other BW agent programs, work on
ricin emanated from the 115, and almost certainly was
based on its limited developed use as an assassination
weapon. Irag conducted a limited weapons develop-
ment program until Desert Storm that incloded a test
using artillery shells charged wirh ricin, Later Irag
expanded into the manufacture of castor oil, which
vields the matgerial from which ricin is extracted.
Althongh this manufacture was later abandoned,

Iraq retained the ability to restart such production in
volume. 150G has pursued the Tarig castor oil facility
and its possible role in ricin production as well as the
security services” interest in and vse of nein.

Undeclared BW agents—In addition to the BW
agents listed abowve, Iraq may have investigated
variola major (srmallpox). Additionally the amoumt of
peptone or tryptone soya broth {TSB) growth media
imported by Irag and nod accounted for give risé o
concern about the possible production of Fersinia
pestis (plague), Francisellg fularensis (fularaemia)
and Brucella species (brucellosis). ISG has examined
smallpox and Brucella, but has not uncovered any
information on plague or ularaemia.
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Drying of BW Agents

Irwg sctively pursued the roal of drying its BW agent
for improved storage and optimal dispersion and inha-
lation, The UN was unable 1o determine whether Trag
dried any of the bulk ggents it produced, although it
possessed the expertise and equipment (o do so. [SG
has found a suceessful program for drying the anthrax
simutant, Br; safery of the dryving process would affect
its application to anthrax, [5G found no evidence of
dried agent

Bacterial BW Agent Production and Storage

Production Equipment. There are a number of
critical items of equipment and materials normally
required for the production of bacrerial BW agenis,
Trag was able o manufacture fermentors, Separators,
settling fanks and growth media, often of 3 lower
guality than those it formerly imported, and all of
which have commercial purposes. This manufactur-
ing aspect 15 a vital prerequisite for resuming a BW
program and could lead o the possibility of making
mobile BW facihibes. ISG investipated the indus-
rial infrastrscture needed for such activity and the
particubar possibitity of 4 mobile BW program. ISG
discovered no evidence to indicate a renewed interast
in manufacturing equipment for BW purposes.

1w’ Stainless Steel Mobile Tanks. In 1990, Irag
produced 3% 1m* stainless stee]l mobile tanks. The
tanks are significant because they were used o store
and transport bulk agent, and with modification

the imported tanks could be used for fermentation
purpases to produce BW agent. Al Hakam already
possessed eight B-liter stainless steel mobile fer-
mentors. Irag claims to have unilaterally destroyed
19 of the 1m* and 4 of the 800-liter fermentors in
1991. UNSCOM verified these figures from remnants
presented to inspectors in the mid-19%0s. ISG has
identified the remains of 2 additional 1m*tanks. Thus
oui of an original 47 items, 18 1m*and four -liter
fermentors are still 1o be found, There are 22 ftems
unaccounted for. Additionally, [5G has leamed of
addirional production after 1990 (see Figure 13},




Flgure 13. 1ny Stalnlass sleel mobile tanks.

V¥eaponization

Al Husayn Biolopieal Warkeads. Irag declared that

it manufactured a total of 25 Al Husayn warheads

for BW, clatming to have filled 16 with botulinum
toxin, 5 with Becillus aathracis spores, and 4 with
afatoxin. There is evidence only to confirm that suf-
ficient stainless-steel agent containers were unilater-
ally destroved to account for the declared gquantities
of BW warheads. It is not possible to conclude that all
of the BW warheads were destroyed or that only three
agents were used,

R-400 and R-4004 Bombs—Iraq declared that it
ordered the manufacture of 200 R-400A bombs

for BW, but repontedly did not fulfil that guota and
instead nsed some E-400 bombs. Trag claimed that
I57 bombs were filled with BW; 100 with botalinum
toxin, 50 with Bacillus anthracis spores, and 7 with
aflatoxin. Investigations by ISG at the Al "Aziziyah
site confirmed that by the beginning of OIF approxi-
mately 122 out of 157 bombs had been accounied for,
indicating that at least 25 bombs remain unsccounted
for, Because all the known physical evidence has now
been investigated, it is unlikely that this matter can be
resolved without the discovery of documents or new
testimony from those involved.

Spray devices and RPVs. Irag showed a continu-

ing imterest in the wse of spray devices as a means

of dispersing BW agent. The progeam stariod with
the adaptation of helicopter-borne agricaltural spray
efquipment and progressed through experiments with
MiG-21 and Mirage F1 airceatt, In the 1995 L-2%
aircraft were adapted for remaote operation, bul thene
is no evidence of spray tanks being fitted to them. The
Mirage FI used an suxiliary fuel tank az a teial spray
system. Irag claims that only 4 of these tanks were
modified and that the original tank and aircraft were
desiroved in opening bombardment of the Gull war
in 1991, No evidence exists to support the destruction
of the mrcraft and tank, although the remains of the
other tanks have been veritied in the past. Recent IS0
investirations have discovered very large numbers
of drop tanks, but none that had been modified for
trials or use as a BW weapon. The L-29 development
program continued up to OIF and L possessed
approximately 30 L-29 aircraft that could be adapted
for remote operation. Dinop tanks existed for this aic-
craft, some in use al the same site that had been used
for helicopter spray trials.

Biological
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Annex A
Bulk BW Agents

Background

Under UUNSCR 687 Iraq was required to dis-
close all aspects of its weapons of mass destruc-
tion (WMD) program. However, four years
passed before Iraq admitted it had an offensive
BW program, Even gfter this, despite warn-
ings about the conseguences of not disclosing
everyiling completely and truiffully from the
UN, Irag chose defiance. Irag never disclosed
the true amaunt of B. anthracis and probably
other BW agenis it had produced befare 1992 a3
well as several locations where bulk BW agent
was stored, and in one case, destroyed, accord-
ing to multiple sources, UN Inspectors on many
occasions asked members of Irag’s BW program
about additional storage sites, suggesting that
they suspected, or knew of such a site or sites,
but Iraqi officials persisted with their deceit until
OIF and beyond.

[5G Investigation

Disparities in Declarations Concerning Pre-
1992 B. anthracis Production

Information obtained by ISG from several
sources with access to Irag's former BW program
and other related historical information show that
Saddam’s Regime probably did not declare the
production of thousands of liters of B, anhroacis,
This information appears to support pre-0IF
judgments made by the Intelligence Community
and UN inspectors that Iraq did not disclose the
total amount of BW agent it had produced, and
therefore continued to be in violation of UNSC
resolutions. Although 150G assesses there to be
only a very small chance that Irag kept some of
this undeclared B. anthracis unti]l OIF, ISG has
been unable to obtain evidence to substantiate
preservation or complete destruction of the apent.

* Iraq produced much more B, anthracis between 1989
and early 1991 than it declared to the UN, according to
an individual that worked in Ireq"s former BW program.
This individual wold [5G that approximately 550 kilo-
grams (kg) of the peptone growth media Irag declared as
"lost” actually was used to produce the B, aufhracis that
was not declared. Enniched medioms, such as peptone
were used by Iraq o produce seed B, anthracis for the

bulk producton process.

BW agent production continued at Al Hakam until the
day before the stant of the first Gulf war in January

199 ] —gontrary to Iragqi declarations, which stated that
production ceased at the end of 19%0—and the FMDWV
Flant was used to produce B. anthracis, according to an
Iraqi formerly involved in biological agent research.

« UNSCOM found B. anthraciz in two fermentors and
a4 mobile storage tank at the FMDV Plane that was
“eonsistent with the strain used in Irag's BW pro-
gram,” aceording to an UNMOVIC document on Irag's
unresolved disarmament issues (UTDIs) as of & March
2003, Twao pieces of the equipment that tested positive
were destroved by TUNSCOM in 1996, and subsequent
sampling of the FMDY Plant in November 1996 did not
detect 8. anthracis on any remaining equipment,

* Iraq’s Military Industrialization Commission (MIC)

sequestered a portion of the production facility at the
FMER Plant from July 1990 until July 1991 for secre-
tive work that emitted a smell of peptone two to three
times a woek, according 10 a curment assistant ranager
of the FMDV Plant who has worked there since the
carly 1980s, [5G judges some of this secretive MIC
work was the batulinum toxin production Irag declared
it produced at the FMDV Plant in November and
December 1990 however, the continuous peptone smell
outside of these daies fits with information from the
individual that worked in Iraq’s former BW program,
who told us that the peptone declared as “lost™ was
actually vsed to produce more B. anthracis than was
declared at both the FMDY and Al Hakam,

# UNSCOM and UNMOVIC couold not verify the amount
of BW agent Iraq declared producing because of dis-
crepancies in its reporting of the amount of medin and
fermentor time available to produce the agent, according
to the UNMOVIC document on Irag's UDIs.
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» Despite repeated attempts by ISG to confirm this
information with interviews with key personalities
who would be knowledgeable, no further
information or physical evidence has besn collacted
up to this point.

Undeclared Movement and Destroction of Balk
BW Agent

[5G has conducted a series of interviews and sie
visgits to uncover more information on the movemeni
and destruction of at least some bulk BW aegent in
1991, When Irag disclosed its offensive BW program
in 1995, those imvolved decided not wo disclose the
movements and destruction areas associated with balk
B agents.

* A scientist who worked for the former Iragi Regime
iokd 150 that Traq destroved thres tons of B, anthra-
cis at Al “Aziziyeh. 150 assesses that this three tons
of B, aurhracis only is a portion of that not declared
o the TTNL

* An assistant of Dr. Rihab told UN inspectors in
early 1997 that he had raken an unspecified number
of one-cubic meter tanks filled with B, anthracis
into the desert north of Baghdad near An Nibai and
dumped the agent there in July 1991, according
to the Tragi formerly involved in biological agent
research,

» The chief reason offered for not declaring agent
disposal ar Ar Radwanivah was fear of informing
Eegime officials that Dr. Rihab’s BW staff had
deposited deactivaied B. aathracis and probably
at least one other agent in an arca surrounded by
Special Republican Guard (SRG) barracks and
within site of the Ar Radwanivah Presidential
Pi.l]i!.ﬂ-lf.

* How high up the chain of command this knowledge
of undm]amd movement and destruction went is
yel wojbe determined. Evidence sugpests that the
Head of the Technical Research Center (TRC),
Ahmad Murtada, the official responsible to Husayn
Kamil for BW, knew, but he denies it, It has yet to
be determined if "Amir Al Sa"adi, Husem Amin, or
the Vice President and the Higher Commitiee also
knew,

This deception, in effect, prevented any possibility

of the UN accepting the Iragi account of its BW
program. Whether those involved understood the
significance and disastrous consegquences of their
actions is unclear, These efforts demonstrate the
problems that existed on both sides in establishing the
truth.
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Annex B
BW Research and Development
Facilities

Iraq's BW program was initated in ey 1974 in

a house in Al "Amirtyah, but soon after completion
of basic buildings on o new site, Al Hasan's [ba-
Sina Center, or site number 2 {or later Al Salman)
the program wis transferred to [ba-Sins Center mid
1974, This site was heavily bombed in 199F and was
effectively not functional after that time. After the
initial construction of a clinic, telephone exchange
in mid-peninsula, a bacteriology laboratory building
which appeared to have functional high contain-
ment capability. On the back of this building was

an attached animal houss, Next in line was g virus
laboratory, compartmented into & laboratories, This
represented “Phase 1.7 Even before the transfer of
the new BW program from Al *Amiriyah, plans were
already established for another facility (the preen
cube) “Phase 27 which became available about the
same Hme as the dissolution of the original Al Hasan
Institute. The remaining biology program along with
elements of the CW program was then emplaced in
this building as was the newly created Research and
Technical Center (later to become the TRC), In the
carly 1980s Phase 3 was completed in the form of
the Toxicology Laboraiory to which the militarily
relevant program was transferred in 1987,

Revitalization of Ireq's militarily relevant BW
program was located at Al Muthanna from 1983 to
1987 when it was relocated to Al Salman, However,
Al Muthanna continued to provide significant R&D
assistance through 1990 particularly studies on afla-
toxin and ricin as well as weapons field trials,

For many. years, both before and following Desen
Storm, the [IS conducted research and development of
biological agents, such as ricin and aflatoxin, at sev-
eral facilities discovered by ISG. Brief descriptions of
these laboratories are presented below, The Al Safa’ah
(AGRC), Al Salman and Al Muthanna sites were no
longer Functional after 1991 and thus further descrip-
tions are not provided. Al Hakam, Al Manal, TABRC,
Al Harmath, and the Al Tariq Company are deemed

1o have a significant post 1991 BW related capabil-
ity and the descriptions follow, Baghdad University,

College of Veterinary Medicine, al Razi Research
Institute, al Kindi Veterinary Vaccines and Drug Com-
pany, Al “Amirvah Serum and Vacocine Institute have
the facilifies and expertise to play an important role in
a resurgent B and D program.

Al Hakam

The Al Hakam facility was destroyved by the Tragis
under UNSCOM supervision in 1996 because of the
discovery of the kev role It played in the Iragi BW
program. Historically, Al Hakam was Iraq"s primary
BW agent production facility, producing Bacil-

fus anthracis, Clostridinm botlinam, Clostridium
perfringens and simualant, Bacillus subilis, for testing
and ultimately, weaponization purposes. Following
the: first Gulf war, the Al Hakam plant was directed by
Irag to change its focus to civilian projects, which had
been selected as a cover for its former BW program.

* The civil projects chosen to replace the ]:lmdul:t'u:n
of BW agents and using the same equipment af Al
Hakam were the production of biopesticides (B,
thuringiensis), SCP and biofertilizers, The equip-
ment at the facility was considered dual-use and the
production of materials such as B. thuringiensis (a
known stimulant for the BW agent B. anthracis)
and SCP (whose equipment could be used to pro-
duce . borulingm), led 1o the fear that Al Hakam
could potentially be producing BW agent or a1 the
very least, be maintaining the infrastructure and
production experiise necessary w quickly reactivate
Irag’s BW agent production capability.

Al Dawrah Fool and Mouth Disease Vaocine Plant

The FMIW planit was declared fo UNSCOM as a
Jacility that was ased lo produce bofulinum foxin
Jor affensive BW purposes from September 1990
untll January 1991, After Irag acknowledged itz role
in its BW program, UNSCOM disabled the FMDV
Plant's kigh confainment air kandling system in
1996 by pouring a mixture of concrefe and foam
into its ducting. No laboratory or production work is
currently conducted af the FMIDWV plant The plant is
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currently being used as a central storage and distri-
bution depot by the State Company for Veterinary
Medicine, [50 has no information (o suggest that
the FMDV facility was imvalved in any BW-related
research after the end of the first Gulf war in January
1991,

+ Freezers were discovered by IS0 containing hun-
dreds of perished isolates of foot and mouth virus.
The facility was also storing laboratory equipment
from other facilities and archives from other wvet-
crinary institutes. No research or scientific activity
was occurring at the facility.

+ According 1o a source, the FMDY plant oaly pro-
duced vaccine up until 1990/%1, The Main vaccine
it produced was for Foot and Mouth Disease (FMD)
Type 0 {for sheep). It also produced types A20
and Asia (for cows). The plant exported its FMD
vaceine to 13 other countries in the region. Prom
1990-1941, MIC took over the FMDY plant, While
the MIC was operating the facility, they gave the
FMDY employees a small area in which to conduct
work that was separate from MIC activities. None
of the workers from the FMDV plant were said to
have been brought in to help MIC, However, this is
conirary (o what was communicated to UNSCOM,

« Surveillance cameras were installed at the facility
by UNSCOM in 199445 ro monitor the activities
at the facilit:.l until and following the removal and
destruction of some key equipment. Cameras were
alzo mopnted in the plant’s production department.
Until some time prior to OIF, tapes were refrieved
every two weeks by a local security company on
behalf of the UN. The purpose of the cameras, after
the building was rendered harmless in 19496, was 1o
assure the equipment was not removed and installed
at anather location withowt proper notification (o
the TTN.

Towaitha Agricultural and
Biological Research Center

IS investpated work inlo Bacillus thuringiensis
and Single Cell Protein carried ouf af the TABRC.
ING exploited TABRC in 2003, During the exploita-

Hon, significant documerniary evidence of ongoing
rexearch relative to 81 ot TABRC and a number of

eguipment items which were capable of belng used
for prodaction of small-to-pifol scale guantities of
Mological material Mumerous fermentors and bio-
reactors were found, some of which should have been
reparted to UNSCOM or UNMOVIC but were nof.
The underground storage of laboratory equipment
was likely to protect that equipment from coalition
bombing.

* TABRC was pan of the IAEC within the Tuwaitha
Muclear Research Complex. Its mission was
primarily agriculivral science rescarch and devel-
opment, and the majorty of its sctivities was
directed toward crop improvement and integrated
pest management. This facility possessed a mature
scientific staff with expertise in recombinant DMNA
technology, microbiology, entomology, and access
to agricultural pathogens, The center had research
and development ammangements with other lragi bio-
technology entities and possessed numerous pieces
of equipment that could be used for cither peaceful
purposes of for development and produection of BW
agents (1.2, doal-use egquipment). The facility was
located within a high-security complex associated
with other facilities of interest.

* IS assesses that TARRC was noi invelved in
any significand BW-specific activity. Work with Bi
appears to have been laboratory scale only and
primaarily directed foward expanding the insect
host range of B isolales. There was no evidence (o
support earlier ISG contentions that attempts were
underway at TABRC to engineer B, thiuringiensis o
be pathogenic for humans.

= 15G condocted detailed site exploitations of
TABRC over a period of several days. The determi-
nation was made that the site contained numerous
pieces of UNSCOM-tagged equipment, as well
as multiple pieces of undeclared equipment, that
would be useful for BW agent production. The
equipment ranged from o declared 750-liter double-
jacketed stainless steel fermentor to an undeclared
F-liter fermentor. 1SG found no informarion indicar-
ing any of this equipment was either intended or
used for BW purposes.
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Al Hamath

The Al Hamath facility was exploiled on 19 April
03, which determined that the area was used for
agriculinral parposes and the activities assessed 1o
have occurred gf the site were delermined nof fo be
BW-related, The facility was heavily looted Before

it was exploited in April 2003, A local national ar
the site reported that the facility had been under
mifitary conirol and priov to UNMOVIC inspections
the miilitary hod removed all the equipment from the
site. Field laforatory analysis of samples taken from
the barren facility also indicated no eviderce of CW
or BW related materigls in fthe submitted samples.

In 2000, TABRC began the construction of a pilat
Single Cell Protein (SCF) plant at Al Hamath, located
ol the same site as the Official Best Hoose, 1o condoet
larger scale SCP work, The project for the pilet plant
scale production of citric acid had been staried using
Aspergillus niger but the project could not be made 1o
winrk.

* The production method chosen was growth in sub-
merged colture rather than in solid-state. Process
pquipment {e.g. mixing vessels, tanks, fermentation
versels) was commissioned and fabricaied accord-
ingly. The strain of A. afger used in this process
proved unsuitable for use in submerged culture as
the mycelium suffered damage under the continual
stirring/agitation necessary in submerged culture,

In shert, the project could not be made to work,
Having a collection of process equipment already in
place at Al Hamath, it was seen as convenient to ¢o-
opt and reconfigure the equipment for SCP produc-
ton,

* A source indicated that the SCP process was sef up
in the nomheastern comer of the larger of the two
muin buildings at Al Hamath. The remainder of the
space in the larger hall was devoted to the produc-
tion of fungal biopesticides {e.z. Paecilomyces,
Trichodersa) grown in solid-state culture on milled
comeobs, The fermentations were conduceed in the
rooms (offices) pre-existing in that building.
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Al Tarig Company’s
Habbaniyah I/Fallujah I11 Site

The Al Tariq Company produced castor oil by extrac-
tion from 1992 anedl 2002, using an Iragi-designed
and produced crushing mill purchased locally. Al
Tarig officials complied with UNSCOM on the
requirement that they bum the bean mgsh left over
from production while UM inspectors remained in
Irag. This open pit burning of mash was no longer
observed after the plant was reconstocied, post-Oper-
ation Desert Fox bombing, and went operaticnal. The
mash, which took davs 1o burm and created significam
smoke, was bumed in pits near the Fallujah 111 facil-
ity. At one point, Al Tariq officinls considered using
the bean miash in aninal feed, but this idea was never
implemented.

* Farmers at Al “Azizivah claim their land was taken
by Husayn Kamil in 1994 or 1995 wo be utilized
as dedicated lands for the growth of caster plants,
the end user of which was exclosively the Al Tarig
facility. The MIC repontedly worked in coflabora-
tion with both the State Company for Indusirial
Crops and the Ministry of Agriculture to plant
“gover crops” —odher crops such as wheat-in order
to mask the prowth of the castor plants. In 2001, an
emploves of the Al Tang Facility named "Husayn™
told an tndividual at the farm that the casior beans
were being used by the Al Tarig Facility in order to
“produce poisons that would kill humans,”

+ Historically this site has been of concern because
the castor oil plant could have potentially been used
in the first step, mainly the castor bean mash, in the
production of the BW agent Ricin. Irag stated sev-
eral different ways in which the ricin in the mash
was being inactivated; yet UNSCOM showed that
active ricin could readily be isolated from the mash
after the castor 1] wias rernoved.

¢ During this time period, officials from Ibn-al-
Baytar expressed an interest in purchasing castor
ol from Al Tariq for use in pharmaceuiicals, The
Al Tarig facility"s 0il was not competitively priced,
however, and because it was extracted by solvents
instead of cold pressing, Al Tarig's oil was not
considered to be “food grade”, or appropriate for
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medical/pharmaceutical uses. At one point, SDI
purchased five tons of Al Tarig oil for pharmaceu-
tical purposes, but upon sampling the oil, mme-
diately deemed it as inappropriaie for medical

use and sent all of the castor il back to Al Tarig.
Because of these issues, Ibn-al-Baytar decided 1o
procure castor beans directly from the same spurce
as Al Tang, the Company for Industrial Forests
(CIF). After production ended in 2002, Al'Tang was
left with unwanted castor odl, but fo customers, The
leftover castor oil was kept in barrels at Fallujah 111,

During the work of the UN and 158G, a number of
Jucilities have been identified as having carried
out or kave been assessed as capable of carrying
out R&D on viruses, These facilities include the
Al Kindi Company for Veterinary Vaccines and
Drugs, the Al *Amirivak Serum and Vaccine Insti-
tute, the Al Razi Research Center, the Al Dawrak
Foot and Mouth Disease Vaccine plant {before 1996
whea UNSCOOM disabled the air handling system),
Baghdad University College of Veterinary Medicine
at Abu Ghuravl and Al Hakam before iis destric-
Hion (alse in 1996). Al Hakam and Al Dawrah FMDY
facilities are described above.

Al Rari Center

158G determined thai the Al Redd Center is no longer
suitable for research or production af any biologi-
ool activity because of extensive loofingISG has

ne information 1o suggest that Al Bazi was actively
invelved in R& D of viral BW agenis for the Iragi BW
program. An ISG visit to Al Razi found numerous
vials of [yophilized bacteria and yeasts that were lit-
tering the site including: Vibrie cholerae, Safmonella
rphi, Salmonella pararyphi, Clostridium difficile,
Clostridinm welohil, Saccharamyees cerevisiae, Bri-
cella melitensiz, and Brucella abortus, In addition,
nurmerons vials of lyophilized avian influenza were
also noted.

Several burn piles consisting of bumed documents,
vials, chemicals, electronic media and small pieces
of equipment where located around the building. The
piles seemed to be an organized destruction effort
eiven stir rods located with some of the piles.

An inventory of UNSCOM tagged equipment was
conducted. Four pieces of dual-use laboratory equip-
ment were noted missing.

150 assesses that the research expertize available an
the Al Razi center could potentially have been used to
research viral BW agents.

« Al Razi was established 1n 1992 under the direc-
tion of Saddam Husayn., Dr. Hazim "Ali, a senior
personality related to the Iragi viral BW program,
and Athir Al Duri were responsible for setting up
the facility with Dr. Hazim *Ali in charge of the
virology department and Al Dari director of the
bacteriolopy depariment.

* The virology department at Al Hazi was involved in
waork on Hepatitis and mumps diagnostic kits, using
pesitive sera obtained from the Mimstry of Health.
The facility also had an animal house where they
kepi sheep, goats, rabbits and mice, Mo primates
were seen by the source but monkey cages were
seen in 1994 after a delivery from Al Muthanna.

Baghdad University, College of
Veterinary Medicine, Abu Ghurayh

ISG found no information to suggest thar the Col-
lege of Velerinary Medicine, Baghdad University,
plaved a role in the R&D phase of the viral BW
program. 150G has uncovered no substaniial connec-
tion between the BW progeram and the College of
Veterinary Medicine.

= The College of Veterinary Medicine was capable of
viral research. The faculty at the College of Veteri-
nary Medicine possess the requisite knowledpe and
skill o prow and genetically manipulate potential
BW agents. Based on the faculty's description of
the equipment that was looted, the College had
adequate resources to grow agents such as high-risk
virus, Howewver, the remaining equipment found
in 2003 by the assessment team at the facility s
inadequate to conduct any significant research or
production of BW agents.
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Al Kindi Company for Veterinary Vaccines
and Drugs

All known UNSCOM tagged equipment at the

Al Kindi Company for Velerinary Vaccines and
Drugs was present at the site. The site is operai-
ing normally, although af a reduced level A senior
ernployee explained that they were still in the process
of oying to reinstate the guality of their vaccines and
had not yet developed elaborate plans for the future.

= Prior to Desert Storm, the facility was believed
to be involved in Iragq's BW program, A foreign
company supplied a complete vaccine production
line in 1984 for the facility 1w produce "Co-Bagh-
dad vaccine,” a mixture of veterinary important
Closiridial species., It was most of this vaccine ling
that was acquired by Al Hakam and used at that
facility prior to 1991, Presenily the company is
able w produce viral disease vaccines for pouliry
1o inclhede: Newcasile, fowl pox, and pumboro; and
viral vaccines for livestock to include rinderpest,
sheep pox and goat pox. Bactenial disease vaccines
mclude; enterotoxaermia (sheep), hemorrhagic sep-
ticemia, blackleg (T, perfringens, catile), anthrax
(sheep). Al Kindi Company did not sustain any

dumage duning OIF, and no leoting had taken place,

since the employees stayed in the buildings and
guarded them. Mo seed cultares were bost, since the
company has generators that supplied power to the
refrigeraiors and freezers without intermaption,

In April 1594, an UNSCUM Team found that the
focility was the sole Iraqi producer of veterinary
vaccines required to protect against animal viral,
bacterial, and parasitic agents (including anthrax).
However, a 1997 UNSCOM report indicated Al
Kindi personnel had the expertize 1o run a BW
production facility as well as apparent access to
military significant microorganisms, and would
have been able o casily convert veterinary vaccine
prodection to production of human vaccines,

The Newcastle vaccine product lines at Al Kindi
demonstrate an ability (o scale op large quantity viral
production. Al Kindi Company had the facilities that
would enable mass prodoction of smallpox virus in
either cell culture or fertilized epps, and in elther
liquid slurry or lyophilized form, however, no indica-
tion of inteat 1o do so was found by IS0,
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Role of Al ‘Amiriyah Serum and Vaccine Institnte
{ASVT) in Smallpox R&D

ISG has uncovered no evidence o support smallpox
R&D at ASVI for possible use as an offensive BYW
agent. The ASV] is the only facility in Iraq acknowl-
edged 1o be associated with smatlpox, albeit with the
smallpox vaccine. The Insttote continned 1o manu-
facture a smallpox vaccine through o the early 1980s.

ISG discovered no indications of BW activity ai

the facility. All equipment and material observed
appeared related to serum and vaccine storage, quality
control and very limited organic production capabil-
ity. An 150G assessment on the facility states that it 1s
unlikely that ASVT was involved in suspicious BW-
related activities other than possible temperature ¢on-
trol storage. Laboratory resulis from samples taken
from the site were negative for BW agent signatures.

+ ASVI produced limited quantities of bacterial and
viral vaceines and diagnostic reagenis and kits tfor
human vse, According to Hazim *Ah, head of the
[ragi viral BW program, any smallpox isolates
would have been stored at either the ASYT or the
Central Public Health Laboratory. The director
of ASVI stted, in a recent interview, that ASVI
produced three and half million doses of smallpox
vaccine in 1980, a month after the stant of the Iran-
[ray war, eight years afier the last smallpox case in
Irag and the year it was declared eradicated in the
world. The director stated that vaccine might have
been for defense against an Irandan BW attack, but
it is also possible that the vaccine could have been
a defensive measure for anticipated Iragi smallpox
use against Iran.

From its inception, ASVI has not had the biosafety
equipment, procedures or technical expertise to
work with dangerous pathogens. Economic sanc-
tions and import restrictions further impeded

their ability to perform even basic research. In
March 2003, the facility was exiensively looted
with reconstruction fforts at the facility focus on
replacing air conditioning units, doors, windows
and providing a consistent source of electricity. As
of late August 2004, through its affilistion with a
humanitarian organization, Kimadia State company
for Marketing and Medical appliances, and the Iraqi
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Ministry of Health, the facility was able to impor
small armounts of vaccine an other reagents. These
were 1o be stored and later distribuned by

the facility.

From 1975 o 1982, ASV] produced smallpox vac-
cine, utilizing the vaccinia strain; samples of the
vaccine were cultared and collected from bovine
calf skin. Production of smallpox vaccine was
conducted under the auspices of the Workd Health
Crganization {(WHO) from 1975 to 1977, The WHO
vaccing was produced and stored in liquid form

but between 1977 and 1980, ASV] also produced a
powdered/Tyophilized vaccinia product. In October
1980, ASVI reguested Vaccinia seed stock from the
WHO to produce more vaccine, The request was
denied due to the disease having been cradicated,
and the WHO ordered ASVI not to proceed with

its vaccimia work but the Irag Ministry of Health
ordered it 1o produce the vaccine. By 1982, the viral
research branch responsible for the smallpox vac-
cing, produced and subsequently stored, 3.5 million
doses of the vaccine in liquid form. These samples
were assessed 1o have a shelf life of three years.
The remaining 750 grams of bulk smallpox vaccine
preparation was stored in a powderedTvophilized
form. This preparation had a shelf life of 10 years,

The vaccine produced as by ASVI in response to
the request from the Iragi Ministry of Health was
manufactured by strengthening seme vaccine it had
previously produced and stored, The strain identi-
fied as having been used was Lister. The material
was strengthened by three times inoculating rabbit
skin and then infecting calf bellies. Each calf belly
vielded about 200,000 doses of the vaccine, The
scientist responsible for conducting the work left
ASYT in 1982 and there were no tests of vaccine
cfficacy, such as neutralizing antibodies, in humans
in Iraq./ The 750 grams of material were tested in
1986 and found to be nonviable. In 1992, the 3.5
million doses of vaccine were tested and deter-
mmined to be nonviable also. It was recommended
that the vaccine be destroyed bat ISG has been
unable o confirm or deny this claim,
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= In 1994, [rzq completed a WHO questionnaire

regarding the reporting of smallpox vaccine produc-
fiom activities, vaccing stocks and seed virus strams,
Their response indicated that ASVI maintained two
smallpox vaccine seed vials that [rag had obtained
from the Netherlands before 1977 and 19 vials of
Brucella antisera that had been produced in rab-
bits and mislabeled as vaccinia. In addition, a 19494
inventory submitted to the NMD listed the facility
a5 possessing two vials of “smallpox seed No., Q1.
During meetings with UNMOWIC in December
2002 regarding the 19 antisera vials and the two
seed stock wials, Antoine Al Buna took one of the

19 vials for analysis and an UNMOVIC inspector
alzo ook one. Al Bana determined that there was
ndhing viable in the vial that he analyzed,

Two vials of smallpox vaceine seed stock labeled
“Rijks Institunt V.D. Volksgezondheid— 10 ml
seedvirug-—L1 K2—3Strain Elstree—trecht™ wers
discovered at ASVI. These two large vials may

be the seed vials refermed 1o in the 1994 report to
the NMDY, however, SMEs note that the vials were
markedly different in content and appearance. No
lecally produced vials labeled “Elstres™ were dis-
covered at ASVL. 150 is awaiting confirmation on
the contents of these vials,

According 1o a DGS intelligence officer who pro-
vided security at Rihab’s laboratory at Al Salman
and Al Hakam, an individual connected with ASVI
it 1989 to 1990 had 115 connections and supported
Rihab"s BW efforts at Al Hakam. The individual
had frequent contact with Dr. Rihab beginning in
15940, Rihab made frequent visits w Al “Amiriyah
Sern Vaccine Institute where she and the individual
conducted unidentified BW related research. At
ASWVL the individual source had access o special
laboratories and conducted enspecified genetic
research, The DGS officer stated that the source
helped Rihab in her work, The DGS intelligence
officer also stated that the source wis an 1IS officer
and that his work was related to the [15, When
asked how he knew this he stated that Rihab was
under constant surveillance by the IIS and that he
leamed the spurce’s affiliation from other 115 offi-
cers. The individoal left ASVI in 1991 o work an
Baghdad University.




* All buildings, which were found to be heavily
looted during April and May 2003, are now gen-
erally restored with equipment replenishment in
progress. The UN tagged and untagged dual-use
equipment found and the site were consistent with
the declared purpose of the site,

State Company for Drug Industries and Medical
Appliances

ISG exploitation af Samarra Drug Insustries’
(8D} location revealed industrial scale utilifies
and numerous, dual-use jockeied vessels, some of
whick had not been declared fo the UN. ISG found
no evidence that equipment af Samarra had been
madified to serve as fermentors for BW produc-
tion. ISG assesses, however, that the staff possessed
the required expertise for bulk BW agent produc-
tion and that Semarra potentially wonld have been
capable of limited breakowt production of BY agent
within one monik prior fo OHF.

SDI belongs to the State Company for Drug Indus-
tries and Medical Appliances, which, in turn, is part
of the Ministry of Industry and Materials (MIM) and
under 1ts direction and control, The main activities of
the site are R&D and production and formulation of
pharmaceutical products. A technical group within
MIM provides guidance and direction for pharma-
coutical compounds to be researched at SDI. Staff
protected the plant post OIF and hence minimal 1oot-
ing ook place,

* The facility appears to be producing its full product
line except for antibiotics.

* Bite buildings contain numerous jecketed process
tanks ranging in capacity from 100-10,000 liters
together with ancillary equipment such as filter
presses, autoclaves and bio-safety cabinets. (Figures
4. 5, and &)

* All equipment was assessed to be in good working
condition,

* I5G judpges that the 10,000-liter industrial scale
tanks at Samarra are compatible with their declared

use--the mamafacture of pharmaceuticals—and that
they wiould reguire considerable modification to
function as fermeniors for BW production, How-
ever, I8G also judges the 3,000-liter and possibly
some of all of the 1,000-liter stirred, jacketed wes-
sels could be pressed into service for BW produc-
tion within one mongh.

An TS50 team was relectantly admitied to a pro-
duction hall containing tiers of linked, jacketed,
stainless steel vessels, of Soviet origin, which were
piped to receive steam. Some of these vessels were
fitted with aeration rings and glass viewing ports
but no stirrers/agitators were evident. (Figure 7)
MNone of these vessels had been declared to the UN,

* The plant general manager asserted that these ves-
sels were for solvent extraction of narural oils from
Plants, and that they were last used in 1975-76. ISG
judges the vessels have a potential dual-use capa-
bility and that they could be adapted o function as
fermemtors for production of BW agenis.

* High quality industrial scale stearn and water utili-
tes were available on site. (Figure )

Laboratories of the Iragi Intellipence Service

ISG interviewed several sources and identified several
suspect clandestine laboratories thar reportedly sup-
ported biologically related research. 156G has not been
able to determine whether these laboratories were pant
of a clandestine BW effort.

The tactic of using IIS and covent laboratories has
historical precedence dating back to the programs
origins in the 1970s. Revening to this practice would
minimize the evidence available to inspectors. It
would also leave the known and acknowledged BW
workers free 1o deal with the UN inspection regime.
However, it would require another cadre of scientists
other than ones known to the UN 00 conduct this kind
of resgarch. The discovery of multiple clandestine
laboratories after OIF lends some credence to this
assessment.
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IS5 found a possible DIGS laboratory in Baghdad that  + Information collected at the time of OIF led o the

contained a variety of chemicals but no laboratory discovery of assorted laboratory equipment
equipment. Eesidents in the building alleged that the purportedly used by a suspect BW scientist on the
laboratory was 1 biological one. The investigating Black List ar a Mosgue in Baghdad.

team found several DGS administrative documents,

some of which were from emplovess requesting An ISG team at the Baghdad Central Public Health

approval for danger pay for their hazardous work with  laboratory identified a clandesting laboratory in
biological and radioactive materials. This warehouse  the summer of 2003, According to an employes
complex, adjacent 1o the S-story I1S laboratory (site of the laboratory, ihe 115 operated a laboratory

5, was reported by a former mid-level IS chemist at that location for several years, In advance of a

to be a storage facility for ILS chemicals and egquip- 1998 UNSCOM inspection, secret documents were
ment. A separate former IS officer indicated this was  removed and stored at the Director's house, In

a former [IS iraining facility and hide site; materials December of 2002, the laboratory was empied of all
were reporiedly moved from the IES safe house (sie equipment and documents.

2) to this warehouse in the beginning of 2003 to avoid

discovery by UN inspectors.

¢ During the first exploitation in April 2003, the
cxploitation team found large quantities of liquid
and dry chemicals, equipment, documents, and
other materials—some of which were partially
destroved. A visit o the site in July revealed a
completely looted warchouse complex with no
remuiming evidence of chemicals, equipment, of
documentation. A former [1S officer indicated that
other IS officers returmed o the site in late April to
desroy the remaining materials.

* Though not BW, T80 learned that the Chermcal
Preparation Division of I8 M16 Directorate of
Criminology used this approach for lethal chemical
research. The IIS osed a succession of four clandes-
tine laboratonies in At Taji and Baghdad between
1996 and 2003 o research and develop chemicals.
It also included testing of chemicals on small ani-
mals like mice, rabbits and rats.

* There is information that suggests that up w 5 115
laboratores operated in the greater Baghdad area at
various times up until OIE,

+ Additional reporting, though unconfirmed, indicates
that the M16 Division also condwcted BW related
research in two covert laboratones as well, In the
early 19905, Saddam tasked the OS5 to do small-
scale BW work in covert laboratories concealed
within legitimate facilities, Further unconfirmed
reports indicated the 118 conducted BW and CW
experiments and stored WMD precursor mareri-
alz in residences and warehouse around Baghdad
through April 2003,
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Annex €

ISG Investigation of Irag"s
Reported Mobile Biological
Warfare Agent Production
Capability

Summary of Pre-OIF Intelligence on Iraq®s Mohile
BW Program

According to a chemical engineer whose reliability
[5G now believes is highly questionable, Irag devel-
oped a mobile BW capability designed to evade UN
inspections and to provide Baghdad the ability to
produce biological agents for offensive purposes.
The chemical engineer stated that seven production
units had been built, three of which had begun agent
production runs. He identified six locations of the
seven plants, as well as key engineers and parsonnel
invalved in the design, consteuction, and operation of
the units (see Figure 1), Additional sources reported
before OIF o0 the existence of a mobile biological
capahility in Irag:

# An Dragi civil enginesr in a position tx know the
details of the program reported the existence of
transportable facilities moving on frailers,

* An additional source reported that Irag had mana-
factured mobile production svsems mownted on
roadd-trailer units and on rail cars.

Objectives of Envestigation

Because Iraq's reported mobile BW agent production
capability was a key element of the prewar assess-
ment of lrag's WMD programs, it was an important
issue addressed by 150G, and the BW team tasked a
varely of collectors and analysts against this intelli-
gence issue with the intent to do the following:

+ Locate and debrief Iragis identified as being
directly involved in the planning, design, mang-
facture, and operation of the BW agent production
plants.

* Exploit the sites named as having an involvement in
the program, as well as ancillary sites and
companies connected o the cover story.

In the wake of ISG's investigarion, 150G is unable ro
confirm the existence of a mobile BW agent prodie-
fion capability in Irag. Key personiel in the molbile
program were said to fave been involved in both BW
aotivities at Al Hokam and the design and construc-
tion of legitimate seed purification plants. Key find-
ings include:

* All individuals thut [5G questioned denied the exis-
tence of a mobile BW agent production capability.

s Individuals linked to sites that were part of the
investigation deny that the sites were used by the
military or intelligence services, or osed to conceal
specialized equipment, trecks, or railcars.

* Twro key sites that reportedly housed production
units bear physical features that [5(r assesces
prohibit their use in the manner described by the
SOUNCE,

¢ [S03 has not been able to determine the involvement
of other sites reponed by the chemical engineer to
have been linked to the mobile progeam largely due
to poat-0OIF events at the sites, such as turnover of
pemsonnel and looting,

« While 150 established that the chemical engineer
had access to both Ireq's seed purification project
and BW program, there are concemns reganding his
employment and whereabouts after 1995, which is
the period that he claimed to have been involved in
the mobile BW program.

Origins of Iraq’s Mobile BW Program
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Many of the key personnel that ISG investigated were
employed at the Chemical Engineering and Design
Center (CEDC), which later became part of the 5a’ad
Center. By the very nature of their employment,
these individuals were involved in both the design
and construction of the singbe cell protein lines at Al
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Hakam-—which could have been used for BW agent
production—and the design and construction of legit-
mate seed purification plams. Background on these
[W0 PrErims:

« BW Programe. Prior to the 1991 CGulf war, Irag
possessed a BW progeam that had researched,
developed, produced, and weaponized agents. After
the war, Baghdad effectively hid its offensive BW
program from UNMSCOM inspectors for nearly 5
years, Irag claimed to have destroyed its BW agents
and weapens completely in 1921, but UNSCOM
was unable to verify this claim. By the departure of
UNSCOM inspectors in 1998, Irag's declared BW
production capability in known fixed tacilitics had
been dismantled.

* Seed Parification Profect. Irag's mobile BW
program reportedly began amid the UN inspection
process and operated under the cover of the seed
purification project facilities. ISG investigations
show that the seed project began in 19%4 on orders
of Husayn Kamil as part of Irag's effort to improve
and modemnize its agriculteral sector, and imeolved
the creation of a total of ten legitimate, although
inefficient and low quality, agricultural seed sorting
and fungicide treatment systems that were designed
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tor have a greater capacity and less of a health risk
than seed purification plants available w Irag at the
time., The seed purification units were designed,
fabricated, and installed by the CEDC. The design-
ers considered producing a mobike syatem but
decided on fixed plants installed in boildings. The
final plant design was bazed on the reverse engi-
neerng of a German-manufactured seed purifica-
tion plant in Tikrit. The seed purification project
pocurred in two phases, concluding in 1997 when
all ten plants were transferned o the Mesopotamia
Siate Company for Seeds, also known as the Al
Mahrayn Company.

Denials of the Existence of Mobile BYY

[5G identihed neady ninety individuals that cowld
harve been involved or were linked to sites or the
source that becamse part of the investigation. O these
individuals, IS0 located and debriefed over sixty.
While many have corroborated some of the report-
ing on personnel and of the Sa'd Center and some
legitimate activities the source claimed were cover
activities, none have provided evidence to substanti-




ate the claim of & moebile BW program. The levels
of cooperation from these individuals vary consider-
ably, ranging from active cooperation to denfals and

CVASIVENCSS!

* Most of the individueals identified as being involved
in the mobile BW program were associated with the
CEDC and responsible for both the seed punfica-
ticn project and the singke cell protein project tha
was the cover for the Al Hakam BW facility. ISG
spoke to nearly all of these individuals and, while
they have acknowledged their involvement in both
of the projects, they hove consistently denied the
existence of 3 mobile BW program,

= Several key Iragi engineers were debriefed. Each
engineer denied both the creation of a mobile fer-
mentation project and that the seed purification sites
were used as legitimate cover for mobile BW agent
production units. IS0 officers found some of those
interviewed to be less than forthcoming, but were
unable to judge if the interviewses were withhold-
ing information on the alleged mobile BW project
or some other project they did not want to reveal,
Debricfings of High Valee Detainees (HVDs) have
ot vielded any new insights into the existence of
mobile BW agent production capabilities in Irag.

* Personnel from Al Nasr Al Azim State Establish-
ment, a company that produced fermentors, heat
exchangers, and vessels for Al Hakam, have denied
that they produced components for any mobile BW
systemns during the 1990s,

* Personnel from the Al Nahrayn Company denied
that three of its sites housed mobile BW agent pro-
duction units. [SG officers assess that the Al Nah-
rayn Company has usually been forthcoming and
accommodating 1o reqoests for information and site
visits, The curment occupants of the As Suwayrah
Store, Tikrit Industrial Facility, and Mosul Rail
Station also deny that the facilities were utilized for
transportable activities, as reported by the source.
Hewever, in the case of Tikrit, although the con-
struction company that runs the site sccupied the
facility when the production units were allegedly
present, curnent site personne]l were hired after OIF
and do nod have historical knowledge of the facility.
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Exploitation of Mobile BW Agent Production Sites

Since stand-up, ISG has exploited many sites in Irag
identified to have a connection 1o the mobile BW
program, including the five reported production sites
that remained intact after the war (Figure 2). Dis-
Ccrepancies remain between past descriptions of sites
and physical features at the sites as found by ISG.
Imvestipations of six additionul sites have not uncov-
ered links to the mobile BW program, which may be
pardally due to post-OIF activities, such as turmover
of emplovees and looting of facilities.

Djerf-al-Nadaf Seed Parification Facility, Reported
Mobile Site. ISG teams visited this site six times 1o
examine its physical features and debrief site per-
sonnel, The teams determined that the facility is in
fact operated by the Al Nahrayn Company and it's
involved in seed purification. A high-bay building
adjoining the primary warehouse of interest was buoilt
in 1994 and contains a legitimare two-story high
seed purification unit, However, ISG also discovered
differences betwesn physical features present at the
facility and those reported pre-0OIF,

* [5G officers were unable to locate any evidence
of reported vehicle entrances on the ends of the
building that was said to have housed the BW
production unit. In the course of inspections, 15G
found that the building is constructed of conting-
ous sheat metal, there were no indications that the
metal on the ends of the building was altered to
sceommodate and then conceal the past existence
of doors. The current site manager, who is a long-
time employee at the site, and an engineer involved
in the seed purification project, denied the past
existence of the doors on the ends of the building.

* Two two-meter-high block walls around three
sides of the building prevent vehicle access into the
building through these reported vehicle entrances
iFigure 3}, [5G determined that the walls were con-
structed by 1997, which is when the BW production
unit was reportedly on site.

+ Reportedly a small building on-site was the loca-

tion of the power supply for the mobile production
units. An ISG examination of the reported power
supply building revealed that the building consists
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of two small rooms, which site personnel explained
were constructed for security personnel and wechni-
cians. These individuals said that the power supply
for the site came from the local power grid. How-
ever, an external penerator for electricity to certain
places at the site cannot be ruled oot

I1SC has determined that the primary warchouse

has undergone some modifications since the date of
information concerning a transportable BW connec-
tion to the facility. This indicates that the building was
altered, thereby raising the possibility that other less
detectable modifications have occumed:

* A one-meter high concrete wall was discoverad
around the internal perimeter of the building. Site
personnel report that the wall was boilt in 1999 1o
prevent seeds from pressing against the sheet metal
walls,

A tile floor was found in one corner of the building,
indicating that a room had been present and removed.
Site personnel indicate thar an office was present in
this location, but was removed in 1999 to accomnio-
date the need for greater space required for the seed
purification activibes,

Al Ahrar Seed Porification Facility, Reported
Mobile Site. ISG exploited the Al Ahrar seed porifi-
cation facility, the primary candidate for the site in the
An Numaniyah area that reportedly housed a mobile
BW agent production unit. Exploitation reveaked that,
although it is operated by the Al Mahrayn Company
and is part of the seed purification project, 1t most
likely did not howse mobile production units.

* The facility contains four adjninlng warchouses,
each large enough 1o accommadate semi trailers;
howewver, it was determined that the doorways of
the warehouses, assessed (o have housed production
units, are too short to accommodate tractor-trailers
the size of the described mobile fermentation units
{Figure 4). There were no signs that the doorways
had been altered. In addition, site personnel deny
the past presence of trailers with fermentation-like
equipment, They stated that CEDC employees,
inchuding individuals allegedly involved in the
mabile BW program had been to the site as part of
the sced purification project. A high-bay building
adjacent to the warshouses contains teo legitimate
seed processing units that are similar to the one unit
located at the Dyjerf-al-Madaf facility.

Investipations of the four remaining reporied
production sitex have yelded no evidence of their
involvement in the mobile BW program;

» Tikrit Industrial Facility Northwest, Reparted
Muobile Site. This site was a reported location
of two transportable BW plangs using the cover
of seed purification. ISG exploitation of the site
revealed that the warehouse, which is currently
used as a storehounse for a constuction company,
wis large enough o acoommodate fractor irailers
{Figure 5). However, ISG found no evidence to
suggest that the building is or was equipped with
false walls for concealment of any such umnits. In
addition, the site personnel explained that the facil-
ity had been a plastics factory from the 1980s until
the construction company ook over the grounds.
Although they had no first-hand historical knowl-
edge of the site, the site personnel stated that the
facility had no connection to seed purification and
hiad ot been wsed as a hide site for tractor tralers.

* Plant Protection DNvision As Suwayrah Stores,
Reported Mobile Site. The As Suwayrah Stores was
identified as the most probable candidate for the
sive in the Al *Ariziyvah-Sarabadi area. ISG exploita-
tion of the site determined that the facility is a pes-
ticide storage site with no association with the seed
purification project. Measurements of the suspect
warehouses indicare thar the facility is large enough
to conceal 3 mobile BW agent production unik;
howrever, [S0 has not been able o confirm if such
a unit had been present in the past. Site perionnel,
who had been hired afier OIF, had no historical
knowledge of the activities at the facility; however
Plant Prodection Division Management with histori-
cal knowledge of the site deny that the fecility was
used o hide vehicles or production equipment.

= Moxul Rail Yards, Repovied Mobile Site. The loco-
motive repair station at the Mosul rail yards report-
edly was the location of the single rail-mounted
BW agent production unit, While this site is not
directly involved in the seed purification project, the
current Director General of the Al NMahrayn Seed
Company stated that the company was ordered 1o
conceal seed purification equipment in the rail sta-
ton during the 1998 Desert Fox campaign, An ISG
inspection of the facility revealed that it is capable
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of accommodating rail cars, However, long-time
employees at the mil yard stated that the repadir sta-
tion had never been used w conceal unusual equip-
ment, railcars, or trucks,

= Huwayjah Agriculiural Facility, Reported Mobile
Sife. This site, which reportedly housed a BW
production unit in the late 1990s, was completely
destroved by looters betwesn 10 May and 26
Movembaer 2003, Al Nahrayn officials confirmed
that their site in Huwayjah had been destroved
by looters and deny the past presence of mobile
Matforms for BW agent production. They stated
that, while this site was an agricultural processing
facility, it had no connection to the seed purification
oject.

ISG exploited three additional sites, but were unable
to ascertain their link 1o the mobile BW program due
0 post-OIF activities, such as tumover of site person-
nel and looting;

* Al Mishrag Sulfur Facility, Possible Reported Iis-
persal Site, ISG aszesses that the Al Mishrag Sulfur
Facility could have been a dispersal gite for the rail
mounted BW production unit housed in Mosul, ISG
exploitation of this site revealed no evidence of the
unit, and site personnel claimed that they had never
seen rail cars with fermentation-like equipment m
them.

« Habbaniyah Barracks, Reporied Dispersal Site.
Reportedly, containers of BW material from the
mobile units were concealed from UN inspectors by
barrial at the Habbaniyah Barracks. 1SG exploited
the site to find cvidence to suppor this claimm; how-
ever, looters had removed, among other things, a
fence that reportedly would have provided a mark-
ing 1o assist in locating the burial site,

+ Baphdad Unidenrified Facility “Ali Ad Dayyas.
This site, also known as Buetha, is along the Tigris
just zouth of Baghdad and was reported to have
been associated with the BW program person-
nel. ISG exploited the site and determined that it
had been an orange grove and chicken farm at one
tirne but could not confinm dn association with the
mobile BW program, However, locals stated that it
had belonged to the Iragi Government until 1993,

Other Leads

In addition to information now judged unreliable from
a key source, IS0 also has sought to vet the report-
ing by other sources who indicated before OTF that
Irag had a mobile capability, 150G has not been able to
commoborate this reporting, and these individuals are
believed to be now outside of Irag. Since it began its
investigation, [SG atso recerved information on a pos-
sible BW mobile capability from two other sources
separste from those mentioned by the pre-0OIF
sources, but neither bead has confirmed the existence
of a mobile BW agent production capability:

+ MNu'man ‘Ali Muhammad Al Tikriti, director of
the M 16 section of the [I5, made a reference to
the MIC in 2000 having at least one transportable
Facility for work on either biological or chemical
warfare agents, according to a former 115 officer.
Nu'man denies knowledoe of any attempts by Irag
to manufacture or wse mobile facilitics fora BW ar
CW program.

+ A former semior officer in the Iragi Army told us
that he heard from his nephew, who was imvolved
inn making weapons, that Irag had “portable biologi-
cal factories or laboratories™ making BW agents in
1998, Debriefings of the nephew have determined
that he had hearsay information regarding move-
ment of prohibited BW-related equipment to evade
UNSCOM inspections. He claimed to have had no
knowledge of a mobile BW agent production cape-
bility.

Individuals Debriefed

IS0 has debriefed key individoals and visited key
sites regarding the planning, design, manufacture,
and operation of the reported transportable BW apgent
production plants.

Biofogical

Some of these individuals were key players directly
involved with running the BW progrom, whereas
others were either heads or associated with spe-
cific areas of the BW program. [SG interviewed




key figures, such as the suspected head of the BW
progratm, the former Deputy Minister of Agriculiure,
the Mational Monitoring Directorate representative

to the Ministry of Industrialization and Minerals, the
director of the MIL, the former Minister of Industn-
alization and Minerals, the Minister of Transporation
and Communication that had invelvement in the BW
program, and other important individuals that had
suspected involvement with Iraq's BW program.

In the area of mobile prodoction equipment and
tacilities, there were a number of key individuals
interviewed, Some of these individuals included the
Director of IT8 Directorate of Criminology M16 that
repomedly discussed mobile platforms in 2000, the
director of a possible dispersal site for rail mobile
units, managers of a reported mobile BW agent pro-
duction site, and a former military officer who alleg-
edly knew that Ireq had “porfable biological factories
or laboratories™ making BW agents in 1948,
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Annex I}

Trailers Suspected of Being
Mobile BYW Apent Production
Units

150> assesses the capability of two mobile trail-
ers with tanks or suspected fermentors on board
that were recovered near Irhil and Mosol in 20403,
I5G judged the mobile units were impractical for
biclogical agent production and almost certainly
desipned and built for the peneration of hydropen.

Background

Iraq®s Consideration of Mobile BW Agent Produc-
tiom Systems. Several events underpin the continuing
suapicion that Irag possessed mobile facilities and
laboratories.

* In the 1960s, the Technical Research Center (TRC)
at Al Salman purchased a mobile: laboratory for
forensic parposes in support of a proposed mesting
of the Arab Lesgue or Arab Games in Bughdad, The
meeting did not take place in Irag, but Al Salman
retained the laboratory.

Later, in 1987 Dr. Rihab, head of the BW bacic-
riclogical group, and D, *Amir Hamudi Hazan Al
Sa'adi, MIC First Deputy and right hand man of
Husayn Kamil, discussed the possibility of devel-
oping a transportable system for the production of
BW agents, The idea was largely Al 5a’xd1s; Rihab
rejected the proposal in favor of the more pedes-
trian roate that, in time, led o the construction of
Al Hakam, Iraq's mapor BW research, development,
testing, production, and storage facility

(see Figure 1].

Discovery and Initial Exploitation of Suspect
Trailer-Borne Equipment

It was against this background that Coalition Forces
discovered two trailers in Northern Iraq in April and
Blay 2003, In April 2003, a tratler (trailer 1) was
recavered after its discovery in Irbil, This trailer
appeared 1o be complete with all equipnvent fitted. A
second, similar trailer (trailer 2) was later identified
and recovered in May 2003 from a site adjacent to the
Al Kindi research facility at Mosul. Some items of
equipment were missing from this trailer bed.
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Tnitigl Assessmenis and Sample Analvsis. A team of
military experts conducted a preliminary technical
ficld investigation of trailer | soon after its capture.
They assessed the trailer o be part of & possible

fragi mobile BW weapon production system, with

its equipment being capable of supporting a limited
bialogical batch production process. A second exami-
nation was undertaken by a team of scientific cxperns,
after Al Kindi personnel suggpested the trailers were
for hydrogen production. Their report concluded,
“The trailers have squipment and components pos-
sibly compatible with biological agent production
andfor chemical processes that might include hydro-
gen production.”

150z Assessment of the Trailers

In response to questions raised by these earlier
repofis, & eam, comprised of specialists in fermenta-
ton technology and bio-manufacturing, condweted a
comparative assessment of the trailers with respect o
the two major uses postulated:

« A clandestine mobile BW agent production
platform,

* Field units for hydrogen production.

This assessment focuses on Trailer 1 becawse it
appeared o have a complete set of equipment.

The ‘reactor vessel” was considered to be the key
component of the system for evaluation because o
determine its purpose as either a bio-fermentor or a
chemical reaction vessel for hydrogen generation,
wiould resolve the debate over the function of the
whole assembly of equipment mounted on Trailer 1.

The Trailers as a Clandestine BY Apent
Production Platform

The crucial item of equipment for the production of
BW agents is the fermentor, This provides and main-
tains an aseptic and controlled, optimal environment
for growth of the selected microorganism, A fermen-
tor, regardless of the particular microorganism being
produced, be it BW agent or not, must passess certain
easential design feafures in order (0 achieve these ¢ni-
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teria. The most critical of these is the “sterile integrity”

of the fermentor and its associated pipework, in order
to maintain a monoculture and prevent the ingress

of “foreign” microorganisms that might outgrow and
displace the required agent,

I8C has found no evidence te support the view thar
the equipment had a clandestine role in the produc-
tiemt of BW agenrs; and ISC judges the equipment's
covfigurarion makes its use as a fermentor impraci-
cal for the following reasons:

* There is a critical absence of instrumentation for
process monitoring and control of the process.

* The positioning of the inlets and cutlets on the
regctor make even the most hasic functions {(such
as filling completely, empiying completely, and

purging completely the vessel) either impractical or

impaossible o perform.

* The lack of the ports required to infroduce reagents
exacerbates this prublem. These aspects of the
design along would render fermentation almost
impossible o control.

&0

The: low-pressure air slorage sysiem capacity is
inadequate o provide the volume of compressed air
reguired 1o operate the fermentation process over 8
complete aerobic prodoction cycle. [n addition, it is
ot practical to charge and wse the existing com-
pressed gas storage with nitrogen or carbon dioxide
For anaerobic fermentation. Similarly, the collection
system for effluent gas would be wholly inadequarne
tor deal with the volume of effluent gas produced
during a complete production cvele,

Harvesting any product would be difficult
and dangenous,
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Table 1 illustrates the assessment of the ‘reac-
tor vessel” and associated equipment systens

on trxiler 1 against the ezsential features of an
effective fermentor. (Nofe: there are addittonal,
minor desigh inconsistencies, which are not
included in this table.)

« A working reactor of the size of that on the trail-
ers could produce only around 100 liters of x10
concentrated BW agent per week, nod enough to fill
i ingle missile warhead.

» In May 2003, analysis was carried out on seven
samples taken from key equipment locations on the
trailer, including powder and slurry taken from the
‘reactor vessel’. Mo evidence of BW organisms was
derected. The complete absence of proteins and the
minute amounts of phosphorus and sulfur present
were deemed inconsistent with normal
big-production.
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The Trailers as Field Units for Hydrogen Gas
Production

After re-examining the equipment found on traflers
i northern frag and reviewing previous reporting.
docunents, and results of chemical and biclagi-

cal anialvels, 150 judges that the Al Kingi General
Establishment ar Mosul designed and built the two
frafler-borne equipment svitems ar kyvdrogen gen-
erators for Republican Cuard artillery units for use
with Fadio-sonde balloons. Although the equipment is
poorly constructed, it is consistent with the kvdrogen
peneration process detailed in documents from the Al
Kindi Company.

The equipment ont Trailer 1, although poorty
constructed, is consistent with the hydrogen
generation process because!

* The reactor design and sizing, large entry port o
“logd" the reactor, the scoop © “Josd” the reac-
tor and aluminum hydroxide found in the bottom
of the reactor are all consistent with production of
hydrogen. Hydrogen may be produced by react-
ing sodivm hydroxide with aluminum powder and
water. The rate of reaction, and the temperatore and
pressure in the reactor 15 controlled by the rate at
which water is added. The by-product is aluminum
hydroxide,

= A peristaltic pump to compress the effluent gas is
necessary for kandling flammable producis,

= A high-capacity cooling system for the reactor is
consistent with the duty associated with a strongly
exothermic process, such as that used for the pro-
duetion of hydrogen.

+ A pressure-relief valve with a vent extending above
the vehicle, spark resistant lighting, and a telescopic
lightning arrestor found on the completed trailer
indicate precautions taken with the handling of a
flammakle, lighter than air gas, such as hydrogen,
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Moreover, reports and other documents provided
by high-ranking offictals from Al Kindi, detailing
milestones in the manufacture and testing of the
frailers, are consistent with the reporiing on their
stage of construction. For example, the date of the




Iragi lemer requesting an extension of the contract due
to late delivery of a ‘reactor vessel’ corresponds with
the observed lack of construction work on Trailer 2.

* The two trailers were located in late May 2002 at
the Al Kindi tacility in Mosul. Reporting indicated
that at least one of the trailers had arrived on the
site as a bare chassis fivted with a feor/bed, Over a
period of 10 months between May 2002 and March
203, both trailers hed had sufficient equipment
added o be described as two ‘possible transporr-
aile BW production related tralers’,

s The location of the trailers, topether with the
addition and removal of structural features and
equipment during their construction and testing,
is gonsistent with information in Iragi repons and
doecuments.

fragis have stated the trailers were constracred to
provide a mohile capability for hydrogen gas prodinc-
ticwt. Several documents give credence ro this elaim.

o Al Kindi inits submission for the December 2002
semi-annudl declaration to UNBMOVIC stted a
“production station for H, gas (see Figure 207

# A letter from the Al Kindi General Company o
the *Amencan Authority® in Mosul, explains that
the trailers were manufactured as “hydrogen field
production systems” for the Republican Guard.

» Copies of the orginal contract and associated docu-
ments that describe the requirements, specifications
and testing were provided by sources that had firse
hand knowledge of the manufacture and use of the
trailers.

+ The Al Kindi Material describes the process
emploved on the trailers as an attempd o improve
upoit one orginally developed in Bussia for the
production of hydrogen for use in meteorological
bl livos.

= [t is intengsting to note that the Al Kindi moterial
also includes comments (some of which are not par-
tenlardy favorable) received from the Iragi Bepub-
lican Guard Artillery in relation to the suitability
of the process for the job it would be required o
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do, In summary, their conclusion is that the process
plantitrailer combination is too bulky and that the
trailer is not rugged enough for the process o be
considered a truly mohile “field™ system. A smaller
capacity plant might be more compatible with the
needs of meteorological units requiring self-suffi-
ciency in terms of hydrogen availability.

* The level of detail provided in the Al Kindi Mate-
ridl makes a highly credible case for hydrogen
generation, It would have been extremely difficolt
to fabricare data o this level of detail.

Detailed Assessment OF The Suspect Tratlers
Recovered From Irbil and Mosul 2003

Evaluation of the Possible Lise of the Trailers as a
clandestine BW Agent Production platform

Adr Supply

Air is used in the process to provide aeration for the
reactod, for iransferring liqoids as required throughout
the process, and after the production cyele for purg-
ing vessels and pipework that have had contact with
the inoculim, the culture broth, and/or contaminated
gases. Aris drawn into a low pressure (0-40 bar)
compressor st via a simple activated carbon filter
F-2, compressed and fed to the integral storage res-
ervoir (5-110 of the compressor set, Compressed air
from the compressor reservodr is fed either directly o
the reector via vessel T-3 or 1o & hank of five 400 “K”
bodtles (5-1 to 5-3) The air stored in this cylinder
bank iz available as an emergency reserve for use 1o
shunt liquids around the process as required without
having to rely on the compressor sel. The air supply
system may be vented via Valwe V-3,

B3

Major Components of the Trailers

The Trailers. Bovh rrailers had been used previousty,
probably ax transporters for heavy consiruction
eqiciprment and the like. Thev show signs of damgge
and wear, such as a keavily dented and wneven trick
bed. They ave of different lengths, There is a tule
frame with horizontal welded steel straps to support a
camvas cover. The frame also supponts Tighr filings,

The Eguipment. The principal items of egquipment
mounted on e Irbil trailer are:

* Chiller. The forward portion of the trailer is almost
entirely occupied by a large chiller unit, capable
af pumping copious vodimes of cold water trough
a pipe circnit to other Hens o the Trailers, The
chiller is powered by electricity.

* Electricul Swilch Panel. Ch the side of the rrailer,
there it an #lecivical conirod box,

* Low Pressure Air Compressor. An electrical air
compressor fed from the aimosphere throngh a
smmall filter is attached to a reservair,

+ Bank of 5 Air Storage Cylinders. The pipe work
from the air compressor connects with 5 fixed air

fharrfes.

* Large Water Tank. Near the center of the trailer
i5 o larpe stainless steel water tank et connects
tor the water piemping system. The tank is provided
wilh & foose fitting Iid, It is not sealed

+ 1 Feed Tanks. After passing through a very small

Jilter, warer can be metered and pumped into two
tanks.

+ Reactor Vessel, To one side towand the rear of the
trailer there is a reacior fabricated in stainless steel
by the Siate Estoiishment for Heovy Equipments
Engineering {SEHEE), Baghdad
(see Figure 3 (a) and (i) ).

* High-FPressure Compressor. After cooling, the gas
produced by the reactor is compressed in a high-
pressure compressor howsed in o strong steel box.

* Bank of 5 Product Storage Cylinders, The
compressed gas 15 fed info 5 storage bortles, held in
a box that can be rotated to ground level to assist
with handling of the product (see Figure 4.




Flgure 3 (8). Trailar 1 reacior vesssl.

Comment and assessmert

* The simple filier F-2 iz not of a design that will
prorvide sterile compressed air w the process. A
HEPA filier could be fitted 1w address this problem,
although this would not be a minor modification.

+ Larpe amounts of compressed air are required for
each production cycle (see 2.6) and the risk of con-

tarnination (failure) of any given baich is increased
if process air is not sterilized.
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The low pressure compressor sef is of standard
reciprocating design and will ot provide “oil-free™
air. Oil-free air compressors are often specified in
fermentation installations though in this paricular
concept (i.e. the production of “fire-and-forget”™ BW
agents), it 15 unbikely @ be a cotical factor

These trailers were not designed with anaerobic fer-
mentations in mind. Although it would be possible
{but extremely inconvenient) 1o conmect nitrogen
¢ylinders to the sparge system, it is noteworthy that
no provision has been made on the trailers for the




storage of pas cylinders other than the five desig-
nated for air storage. These cylinders are permanent
fixtures and cannot easily be removedfsubstituted
with other gas cylinders containing N, or OO, [5G
conclodes that anaerobic fermentations (e.g. CL
frorfinum and CIL perfringens) would nod normally
be conducted on the rrailer.

Water Supply

Chilled Water System

The chiller system provides cooling water 1o the reac-
(o, the gas-drying condenser, and the high-pressare
Bas COMPIEssor.

Prior to first operation, the chiller circuit must be
filled with water from the water storage vessel T-1.
When this has been done the system should require
litte by way of make-up water becawse it is a sealed
system and little evaporation can occur. Cooled water
iz circulated around the system by pump P-3

Water tank T-1 provides water for dilution of medium
concentrate, for wash-down, For charging the chilled

! water system, and for chiller system make-up. Dilu-
tion andfor wash-down water can be infroduced eo the

Comprent and astesrment

* Nntwtthﬁtanding the other loads on this process
{H.P. compressor and effluent gas cooling), ISG

process by 2 rouses:

Indirectly, via pump P-1 and valve V-8 into vessel
T-2. This route could be uzed for providing process
water for mediom concentrate dilution (see 2.4) to
the reactor. When full, vessel T-2 is isolated from
the system (at V-8B, vented (at V-9, and its contents
delivered via Aowmeter FM- 1, carridge filter F-1,
and pogitive displacement pump P22 into the reactor
(T-4). [N.B. The reactor mast also be vented during
this process via the overpressure relief assembly
bypass valve (Y-15)].

Divectly (and quickly): into vessel T-3 via valve ¥-7
and pump P-1. This route would be used for provid-
ing water for wash-down or cleaning. and possibly
a5 part of the postproduction purging cycle.

Comment and assessment

* The simple cartridge filter (F-1) is not of a design

that will provide sterile water to the process, This
filter assembly is located at very low bevel. The
whaole filter assembly would need to be repositioned
and repiped if a sterile water filter is to be fitted.
This is oot a miner modification.

Vessels T-2 and T3 lack any form of liquid level
indication and will be difficalt to wse when fed by
pump P-1.

believes that the cooling load presented by & rela-
tively small Fermentation operation at perhaps 30°C
= 4PC (a typical temperature range for B. antfira-
cis) does not justify a cooling plant of the size
specified for the process as found.

* However, it would be fair to say that the output of
this unit can be modolated and the fabrication shop
miy niot have had the lnxury of choice and was
obliged to nse equipment available ot the time,

Metered Waler Supply System (Vessel T-2)

The metered water supply system compases a vented
supply vessel (T-2), a fowmeter, an in-line cantridge
filter (F-1), and a dosing pump (P-2) {see Figure 5).

Mote that vesse]l T-2 can only receive water from the
main water tank. It may receive other liquids through
the vent valve V-9 5o long as the vessel is aspirated
vid vessel T-3 and the air supply line vent valve V-3,
The valve arrangement does not allow liquids to be
received from tank T-3.

Comrrend and gssessment

* Vessel T-2 is not equipped with any form of liquid
level indication and will be difficult to operate
because of this.




= The glass fiber cartridge filter I°-1 will not remove
all microbial contaminants from the water supply
and therefore the process water treated by this
means will not be sterile. In I5G7s view, neither
the medium concentrate nor the inoculum showld
be introduced w the process via valve ¥-29, The
mediom concentrate is a complex medium and may
contain aggregates that will cotlect on and bind the
in=line cartridge filter F-1. The inaculom will have
heen prepared under sterile conditions and it makes
i sense 1o filter things that are alveady sterile. .

* A large amount of process water is required fir
each production cycte (as dilution water and for
system purge). The nisk of contamination (failure)
of any given baich is increased if the process water
is mt sterile. In this regard, it is important (o ensure
that the initizl seed culture contains sufficient viable
organisms in log phase fo ensure that pofential con-
taminant micToorganisms cannot compete,

* Vessel T-2 would be inetfective if vsed for dilution
water either. Running the water through a filter that
is incapable of removing any solids smaller than
fine sand paricles will make litde difference o the
fermentation performance. Some 360-390 liters of
dilution water iz required for each production run.
Given that the capacity of vessel T=2 is 166 liters,
this vessel would need to be recharpged twice during
the operation. The maximum Aow rate for the
mefering pump 15 only 30 lters/minute. This makes
charging the reactor an unnecessanly lengthy
operation.
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Inoculum and concentrated cubiure medinm vessel

(T-3)

Viessel T-3 is piped up o receive process water (see
2.20. It may also act as a transfer vessel for the inocu-
tum and the growth mediom {possibly as a concen-
trafe) via valve V12, IT used in this way, vessel T-3
must first be aspirated through valve ¥-3 on the air
line. The inoculum and the growih medivm would be
transported to the trailer in pressunzable containers
with suitable fittings such that the contenis could be
“Mlown’™ inte T-3 by using either a foot pump or from
the onboard air storage via a Nexible hose,

Dunng the production eyele, vessel T=-3 needs o be
empty because all process air required by the reactor
has 0 be passed through it

Comment and assessment

» The purpose of vessel T-3 iz mod entirely clear, It
is u totally closed, unlagged tank having neither o
dedicated vent nor a liquid level indicator, A dif-
ficult vessel to use,

* The only ways to vent this vessel are via valve Vo3
om the air supply line ar through the reactor and out
via the over-pressure bypass valve V-15. Meither
method would be available during the production
cycle becawse the air supply system will already be
in use.

+ Ay piped up, hguid contained in vessel T=-3 cannot
be passed to vessel T-2. This means that neither
the mediom concentrate nor the inoculum can be
metered into the reacior. Also, 1t means that the
only entry point by which concentrated medium
andfor ingculum can gain access o e process is
wii vessi] T-3,

+ Steam andfor hot water required (provided from a
stand-alone utilities vehicke) would be admitted 1o
the process via valve V-12.

s There is no convenient coupling present ot valwve Y-
3 for attaching temporary hoses for passing steam,
inoculum, or concentrated growth mediom info
vessel T=3.




¢ During the production cycle, vessel T-3 must be
empty because process aeration Is required.

* Itis assumed that the air feed pipe does not extend
intor vessel T-3 because, if it did, the vessel would
be impossible o fill,

Reactor

The reactor (vessal T-dy iz & vesse] fabAcated in
30mm 316 stainless steel and 15 of an unusual design
for the cultivation of miceoorganisms in that its
principle features are;

A fAat base and a hemizpherical top

With the exception of what would be the air sparge
inlet and the drain point, all other connections and
the access way are side mounted

The vessel jacket (3mm 316 stainkess steel) com-
pletely covers the top of the reactor within but the
hase of the vessel is not cooled,

* There 15 no means of assessing liguid level in the
vessel,

The vessel is provided with an air supply, an over-
pressure safety relief valve plus manusl bypass, a
drain point, an effluent gas outlet, & temperature
gauge, 2 pressure gauges, and a spare unosed instoos
ment stub, The vessel jacket 15 provided with two
chilled water inputs, one cooling water retumn port, a
temperature gaupe, and a pressure gauge,

If the process were to be used as a mobile BW agent
production unit, vessel T4 would be used for the
production of the BW agent. The inoculum {prepared
elsewhere and delivered to the Trailer), the growth
medium (prépared elsewhere and delivered o the
Trailer probably would be supplied as a concentrate)
and dilution water are fed into the vessel. Stumring and
acration of the culture is achieved by injecting low
pressure compressed air into the reactor (presumably
through a sparge ring}. Used air could escape from
the reactor through the effluent pas outlet connection.
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Comnient and asessment

+ Reactor capacily, The dimensions of both reac-
tors {the Mosul Trailer and the Irbil Trailer) wers
taken, and these measurements are represented on
a diagram in the appendix. The reactors are, for
all intents and purposes, of the same capacity. The
imternal height of the reactor is 1873mm and its
nominal capacity is 864.51. Bearing in mind that
the placement of the reactor connections limits the
extent to which the reactor can be filled in practice,
the fotal usable capacity of the vessel (i.e. (o the
level of the effluent gas outlet) as 6331, All fermen-
tations are prong o foaming, A sight-glass permits
aperators to monitor the foaming and hence control
it by adding reagent or adjusting other parameters,
This design has no sight-glass. Under no circume-
stances should any [quid be allowed to enter the
a5 recovery sysiem as this would, after a short
pime canse the catastrophic Failure of the high pres-
sure compressor. This imposes o limitation of the
masimum volume ai which the reactor can be oper-
ated. I1SG would expect the working volume of this
vessel o be in the region of 4300 (approximately
T0% of the total vzable volume of the reactor)

(see Figure &).

+ Aerafion & stirring. The air supply pipe penetrates

the vessel only o a depth of approximately 97 3mm
leaving a distance of 900mm between the end of
the air supply pipe and the base of the reactor, The
sparge tube must extend o the base of the reactor

if any acration and stirring 15 to be achieved, but no
sparge assembly or even a flexible hose of suitable
diameter has been found. In one Trailer (Mosul

= the less complete of the twa), the air supply pipe
is threaded presumably to receive an air sparge ring
aftachment whereas in the other Irbil Trailer the air
supply pipe has no thread or other fitting. That there
should be a difference between the sparge tubes

is somewhat puzzhing. The most efficient way 1o
achieve maximum oxygen transfer rate is o use an
impeller (mechanical stirrer) under turbulent flow
conditions. Direct air injection alone will provide
some mixing of the reactor contents but is nod an
efficient method of transferning oxygen into the
culure medium. The consequence of this is that this
reactor will require much more air than would be
necezsary under the impeller oplion (see Effluent
Gas Collection).

[
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Figure 5. The inzide of the reactor vesse! on irailer 2.

+ Vesgel venfing. The vent valve of the reactor is not
ftted at the top of the veszel as would normally be
expected but rather at the side 1,260 mm above the
base of the reactor, This distance corresponds o the
highest venting points of the reactor (the emergency
pressure relief outlet and the effiuent gas offtake).
This means that the reactor cannot be filled 1o
capacity (e.g. for cleaning). As noted in above, the
faal wseable volume of the reactor is 633 liters and
the useable working wolume will be 450 ligers.

* Antifoam addition, There is no antifoam addition
point on the reactor and no sight-glass by which to
gauge wherther or not antifoam addition is required.
Although antitoam may be incorporated in the
culure medium a5 a standard component mediam
prior to its introduction to the reactor, it is unusaal
o find that the production cyele can be completed
withoat the addition of further amounts of anti-
foam. The construction of the reactor indicates that
this process will be conducted at pressures up to 10
bar gavge; under such conditions the culture would
be particularly peone i foaming af certain Gmes
during & normal production cycle {e.g. at start-up
of the effluent gas collection compressor and ai
sample collection).
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Process moniforing and comtrol. The reactor vessel
is not provided with any probe porfs), or a sam-
pling port. An assessment in & previous repaort pos-
tulates that the cperators of the plant would ren the
process according to & standard operating procedure
and would require no knowledge of (e agent being
produced. pH change is normally monitored during
the production cycle, Culture mediums are usually
buffered to cushion the effect of microbial activity
as the production cycle progresses but, morg ofien
than not, the sddition of acid or alkali is usually
required at some point during the cycle. An addi-
tion port would be required on the reactor for this
purpose, Dissolved oxygen concentration is also an
important parameter {particularly in cases where
the acration system is not efficient. A probe location
point is required for this, 150G maintains that with-
out these monitoring and control items, any fermen-
fation would be almost impossible @ control.

The level of instrumentation provided is insufficient
for the purpose of producing BW agents on a rou-
tine basis. Without sight glasses or level indicators
it is impossible to assess liguid levels in any of the
vessels, Furthermore, the process would need 1o be
pressurized (layout and disposition of vessels will
not permit gravity flow from one place & another)
and as such would be very hazardous 1o operale
when producing highly toxic BW agents. Technical
operators would have to be aware of the nature of
the work they were conducting.

Reactor harvest and cleaning, Reactor discharge
takes place via drain valve V-14 into a kength of
L (inner diameter) pipe extending over the cdge
of the trailer {see Figure 7). It would be normal to
see some Form of coupling or Aange on the dis-
charge pipe but the end is not even threaded. As it
stands, the only way 10 transfer the reactor contenis
would be to push a flexible hose over the discharge
pipe outlet, The reactor contents would have o

be “blown” by compressed air to 4 container or
cquipment of some Kind, either on the ground or on
another vehicle—making it an unnecessarily risky
operation, There are no suitable receplacles on the
tratker. The drain valve is sited some Zem above the
Aoor of the vessel. This means that the reactor can
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Figure 7. Qutlel valve and plpe on
the reactor vessal of fafer 7

never be completely empbied, To carry over some
of the culture o the next prodection cvcle will

not cause any problem (apart from a reduction in
productivity) so long as the culture remains sterile.
Where it is critical is in the event of a contaminated
or failed barch, Removing by hand the highly toxic
remnants of the failed barch from the reactor would
be no easy task. At Al Hakam, Iraq’s pnincipal BW
facility, the production mn failure rate was reported
s running ar 10 to 20 per cent. The production con-
ditions were far better than they would be on these
trailers, so [5G would anticipate high failure rates
using this process as a mobile BW agent production
platform.

Sampling, Mo dedicated sample port is provided.
The only means of sampling mid-cvele would

be from the drain valve located at the base of the
reactor The dispositions of the drain valve and

the outflow of the discharge pipe are such that two
operatives would be reguired to perform the sam-
pling operation (see Figure ).
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Figure 8, Solids in the boftom of the
reactor vessel on fraillar 1.

Productivity Issues

With & working volume of only some 4301, this reac-
tor could hardly be described as a production scale
unit. Each eyele will be approximately 48 hours in
duration {a culture time of 36 hours plus §2 hours
turnarcund) and would be expected to yield only
somee 43 liters of 10% concentrated BW agent. On this
basiz, 2 production cycles (at least 4 days’ production)
wiould be required to produce sufficient BW agent to
charge a single R-300 bormb (Fill capacity of 901).

Effluent Gas Handling

Effluent gases from the reactor exit the vessel and
arc conled by passage through the condenserfcooler
X-2. Condensate is collected in the knock-out pot
T-5 and the dried gases are passed 1o a high pressore
compressor via a particulates filter F-3. The gases are
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compressed to approximately 100 bar and passed o a
storage bank comprising five 401 K" bottles (5-6—8-
105 such that the process as a whole presents a zero
effluent signature (i.e. all air input during complete
cyele, less an amount of oxygen removed for respira-
tion, bat plus, the carbon dioxide respiration product).
Some personnel who have exploited the equipment
metintain that if this system was to produce BW agent
then the effluent gases would be collected in order o
reduce the risk of detection,

Commrens and assessment

The nation of collecting and storing effluent pases
fromm this process is a completely impractical and
unnecessary propasition and is discounted. TSG found
no testimony or evidence, physical, documentary or
circumstantial, to support any such procedure,

# Air requirements. Conducted at ambient pressure,
a mechanically stirred reactor will normally require
an air fow of 0.5 x the reactor working volume per
minute at the start of the process eycle. The ar rate
will increase wo arpund 1.0 volume per mingte as
the cell density inereases, In this case, the reac-
tor working volume iz 450 liters and if a 36-wour
fermentation run 15 assumed at an average air fow
rate of 0,73 reactor working volume per minute, the
total air consumed for the complele cyele will be
450 x 0.75 x 36 x 60 = 7290001 (36mhr), Note
that this estimate is conservative because il assumes
air rates charactenstc of mechanically stirred ves-
sels, The reactor on the trailer has no stirrer.

s Storage capacity. In contrast to this, the 3 x 401
“K” Bottles, each pressunized to 100 Bar, would
hold the eguivalent of a combined storage ability
of (5 x 00 x L0 = 20,0000 of air from the reactor
if al atmosphenic pressure. When set against the
T2 0000 of effluent gases produced during a single
production cycle, the effluent gas storage system
capacity falls far short of the duty required.

= [t 15 unknown what would happen to “K" bottles
onee pressurized, The operators would still have o
take them away for discharge.

Exaluation of Other Possilde Uses of the Traters

Although a number of uses have been proposed for
the trailers, ISG found no evidence to support those
uses, It is the view of the 153G that nome is feasible.

« A number of potential uses have been suggested for
the mailers:

=Possible Reverse Osmaosis Water Punification Unit
{ROMPLD)

—Possible Chlorinization [sicf Plant
=Posgible Chiller Plant

=Possible Desalinization [sic] Plant
—Possible CW Production (least likely)

Although the chiller unit could obviously be used on
4 stand-alone basis, there is no evidence to support
any of the remainder, thus they are discounted,

Evaluation of the Technical Detail in Docoments
Pertaining to the Trailers Recovered From the Al
Kindl General Establizhment

Process Ouiline

The process is 4 hydrogen generator. For the pro-
duction of 1m’ of hydrogen, the Russian equipment
reguired 1Kg Al powder, 100g of NaOH {sold
crushed), and 61 of water. The reacuor size was GH.
Eodimentary means of cooling of reactor contents
and product H, was provided. The Iraqis identificd the
following problems with the Rossian system:

¢ Thermal runaway of the reactor (lack of effective
cooling and emperature readouts).

* Lack of control of gas flow during hydrogen gen-
cration because of the use of flexible hoses and lack
of pressure regulation systems (operator hazard

judged “high™).
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* Process was skid mounied and was heavy and dif-
ficult to handle.

* Russian version of the process was suitable only for
filling balloons directly, there being no pas storage
capability,

* There was no pressure relief valve (PEY) on the
Teactorn.

The Iragis set about designing and building an
improved version of the Russian equipment in order
1o overcome the above limitations. Specifications of
the major eguipment items are listed.

Major Equipment Items

Main Reactor

Produced by Al Nasr Al Azim Company in stain-

less steel 316; pressore tested to 16 Bar paoge; wall
thickness 30mmm; reactor intermal diameter S0Hmm;
height 1, 150mm; manway access diameter H00mm; 2
X pressure gauges; 1 x temp gauge; 1 x safery valve;
pas draw-off pipe diameter ¥ “ stainless steel; reactor
jacket fabricated in stainless steel 304 thickness 3mm;
annular depth 100mm; height 1250mm; cooling water
inletfoutlet diameter 2°°; 1 x temp gavge; 1 x pressure
gauge; reactor gas draw-off pipe contained within
cooled water jacket extension; complete assembly
mounted on 1,500 x 1,500 5/s316 baseplate with
height of 30 mm.

High Pressure Air Compressor

Diiaphragm type with capacity of 4-10 fi*/min at 400
Bar. Fed by gas from the reactor after having passed
through & condenser siage (0 remove water vapor and
a partiche filter. After compression, the gas is fed to
filling pipes via a pressure regulator valve.

Water addition system (to reactor)

High pressure pump ot 30 Bar is used for this pur-
pose. Water can be drawn from either the main tank
(working volume 2,500 liters) or from the secondary
tamk (working volume 100 liters). All water passing
to the muin reactor is measured by an in-line waker
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Air Bottle Storage System (20 Bar)

5 x K Bottles provided to supply air. This system is
connecied (o the secondary tank (working capacity
100 liters).

Chilled Water System

Twin cooler'd x Fan assembly, Outpat 35 cooling tons
with an outlet temperature of 3°C-10°C, Maotor rated
at 35 HP DWM Kaplan, Circulation pump capacity is
40m?fhr.

Muotor Control Center

Contains all switches, siarters, relays, and ancillary
equipment necessary for the operation, momtoring,
and control of the process.

Trailer

The entire plant 15 mounted on & trailer (12m x 3m)
and 4m high (see Figures 9 and 10).

Process Description

This 15 a batch process designed to prodoce sufficient
H, 1o fill 3 x 40 "K" Botiles to a pressure of between
45-50 Bar. This requires 10-12kg of Aluminum
poweder 200-300 micron), 1-1.3kg faked/granulated
MNaOH, and 25-30 Iiters of water.

Aluminum powder is distributed in an even layer over
the base of the reactor and the NaOH layered over it.
The reactor is sealed and water is added according 1o
the following schedule:

= 3 liters {monitoring increase in pressure (o between
1-2 Bar).

« 5§ liters fmonitoring pressure rise 1o between
3-1.5 Bar).

* 5 liters {monitor pressure to 4 Bar), Start draw-off
and compress the gas 1o the storage cylinders
for 3 hours.

i
[&]
[y

¢ Add the final 10 liters of water and continue draw-
ing off the gas evolved ontil a cylinder pressure of
45-5{) Bar is reached. Reactor temperature should
not be allowed 10 exceed 50°C during the above
procedure—cooling water is normally only used in
the summer months becanse it slows down
the reaction.

Bi




The Opinions of the High-Vaiue Detainees (HVD)

Shortly after the discovery of the trailers, five HVD s
and one senior Iragq sciennist were shows the equip-
ment and eir opinions were noted. The six indi-
viduals all had intimare involvement with Irag's BW
program, or ity concealment, All denfed having seen
the rrailers previously or knowing anything ahowut
them., They were puztled and offered a wide range of
apirions, Thoze wio were asted dismissed the sug-
pestion that they were for the production of kyvdrogen,

+ Dir. Rihab Rashid Taha Al Azzawi, head af the bac-
tericlogical BYW program, was guile sune i was nof
o BW laboratery because of the absence of o sfeam
generator, appropriale filters, essential instrumen-
tetion, and ports for adding reagenis,

¢ Prof. Nasr Husays Al Hindowt, who was an advi-
sar o Dy, Rilgh and not a detainee, was “95%, or
rayvbe a lile less™ sure thar they were for biologl-
cal use, Prof Hindawi had also been shown photo-
graphs of the equiptent,

« Dr Mahmud Farvaf Bilal Al Samarra’ i, responsible
SJor weaponizalfon aspects of the BW program, sand
they were naol for CW agents; he waxs “85% sure”
fhev were for BW, later he dropped this ro 80%,

* Dr. "Amir Hamudi Hasan al 3a’"adi, a chemical
engineer and Senior Deputy ar MIC to Husayn
Kamil, explained "Anyone who told vou this is blo
showld be fired”" He pointed our that it was also
srsieitabde for CW agent production. Later he g
forward a theary that they were designed to pro-
duce enhanced fuel for SA-2 missiles as pare of the
Iragi Air Defence effort. He claimed the energetic

Juwel would increase the range of the weapon system.

¢ Minister "Abd-gl-Tawab “Abdallah Al Mullah
Huwaysh, former Minister of Military Indusirial-
fzarion and head of MIC, was sure that it was not
biological; ke thought it was o chemical process,
but not pulitary, althongh it might be for producing
a pavioad for o LAV,

* Husam Muhammaod Anin Al ¥Yasin, Head of the
National Monitoring Directorate and a missile
expert, did not express an opinion about use, but
stared that the vessels should have been declared 1o
the UN, and I this had not Been done it was @ clear

viclation.

The high-pressure compressor 15 set to provide
compressed hydrogen at 45 Bar 1o the 5 “K"™ Bortles.
Omn completion of filhng, the filler repulator valve s
closed and the compressor swirched off, The reac-
tor and process pipework are depressurized and the
whole system vented Lo aic

Afer every 2 or 3 runs, the residue (o mixture of
NaOH/ANOH),/Al) remaining at the bottom of the
reactor 15 removed and discarded,

Process Trials

On 29 December 2002, the process was trialed at the
Al Kindi Company in the presence of represeota-

tive from the Republican Guard Artillery Trials and
Acceptance Section. 5 cylinders were filled to a pres-
sure of 50 Bar. The hydrogen was used to inflate and
deploy a metzorological balloon (volume 2.5-3.3m%)
Ioaded with radio and radar deflection eguipment. The
process was signed off and handed over on 1132003,

Cost
23 million Iragi D¥inars for each trailer.

MNotes om the Process

[Several points were noted by the Republican Guard
in connection with the suitabilicy of the process for its
stated use.]

# The process is nod considered a true “leld" syztem
because it is not rugged enough and is both large
and heavy.

* The gauges require external protection {operatar
zafety’h

« All pressure and temperature gauge connector stubs
need to be shortened, protected, and insulated.

= A smaller capacity plant maght be more compatible
with the needs of the Met Sections of those forces
that need to be self-sufficient in hydrogen.

* The target purity for the hydrogen product is 99.9%
if the performance characteristics of the balloons
are to be achieved. This purity cannod be guaranteed
and therefore balloon performance is compromised,
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» (lear operating instructions to be displayed on the
trailer,

# Trailer needs 1o be lightly armored (shrapnel proof),

« 2 x powder fire extinguishers are required
(bkg total),

* It would be possible to make a smaller version
{enhanced mobility}=—if the variows preces of
equipment needed could be procured,

Evaluation of the Documents Pertaining to the
Trailers Recoverad from the Al Kindi General
Establishment

Summary

Al Kindi and the Republican Guard Command
signed a contract on 23 June 2001 under which Al
Kindi would produce twio hydrogen generating umits
for what was described as weather air stations for
30,000,000 Iragl Dinars, Work was scheduled to Tast
16 months from 1 July 2001 to 1 November 2002,
Work went more slowly than planned. Al Kindi
blamed the State Enterprise for Heavy Equipments
Engineering (3EHEE) in Baghdad, the sub-contrac-
tor that fabricated the reactor vessels, Thers were
discussions concerning the provision of towing
vehicles, an item missing from the original contract.
Al Kindi failed to achieve the contract completion
date in Movember 2002, and informed the Repobli-
can Giuard of a six-month delay. In December 20012,
in jts semi-annoal declaration o the UN, Al Kindi
listed the *production station for H2 gas' along with
many other projects then on hand. The first of the
two trailer-bome units was completed in early 2003.
A joint Al Kindi and Republican Guard group iested
the systern on 11 March 2003, They concluded that,
although the equipment produced hydrogen accord-
ing to the specifications, there were many unsatisfac-
tory features. Despite this, in late March 2003, the
Military Industrial Commission (MIC) wrote to the

REepublican Guard urging them w© collect the com-
pleted equipment. They did not do so. Al Kindi was
still assembling the second railer when OIF started.
Both trailers remained at Al Kindi ot the stant of OIE

On 19 April 2003 the first traaler, with its equip-
ment largely intact, was recovered from looters and
exploited by Coalition personnel. On 11 May 2003,
the second trailer was recovered from Al Kindi, It
appeared to have suffered some looting. It too was
exploited by Coalition personnel.

The exploitation effort included visiting Al Kind,
Managers, engineers, and scientisis who had been
involved in the project were debriefed. They provided
copies of supporting documents, The equipmrent was
measured, photographed, and samples wmken of mate-
rial within the first system.

Documents

Al Kindi provided a dozen documents and working
notes. This material was ranslated and analyzed. For
case of understanding this material is presented as a
chronology:

23 Jure 20001 . Contract No. 73/MDRG2001 for the
fabrication of 2 hydrogen generation units is issoed at
a total cost of SO0,000,000 Iragi Dinars. The specifi-
cations are listed.

July 2001, S1art date of Al Kindi contract for the
production of the trailers.

5 February 2002, Al Kindi letter to Republican Guard
discussing use of small towing vehicle o pull trailers,

15 Qetober 2002, Al Kindi letter to Republican Guard
informing them of lae running of contract.

After 15 October 2002, Undated chan labeled Techni-
cal Progress.

1 November 2002, Theoretical end date of contract=——
t-month extension requesied.

15 December 2002, Al Kindi mentions the station for
penerating hydrogen gas for a semi-annual declara-
tion to UNMOVIC,




29 December 2002, Report issued by the Com-

mand of the Republican Guard Artillery, the Branch
of Examination and Acceptance of the Republican -
Guard and the Working Group from Al Kindi. The
report reviews what has been achieved against the
provisions of the contract. All the itemns listed con-
formed to the required specification. A test produced
hydrogen in the capacity reguired. A lightning rod
was in place for safety. The observations include
staternents that the system is not ficld-worthy because
it is heavy and requires a towing vehicle, and it needs
for protection. Al Kindi is recommended to address
the necessary changes,

& January 2003. Unspecified RG cormespondence
referred o in 23 January 2003 lemer.

22 Jannary 2003, Top Secret letter from MIC to Al
Kindi requesting action on observations on contract,

23 Janmary 2003, Letter from Republican Guard wo
Al Kindi with observations on the trailers,

5 February 2003, MIC leter to BG Artillery Com-
mander dated 5 February 2003, The letter discusses
the procurement of a towing vehicle,

26 February 2003, Letter from Republican Gioard
CoS to Republican Guard Artillery Commander
discussing TS correspondence of B January 2003
requesting an opinion on an unspecified matter in
connection with the conract,

11 March 2003, The day that the equipment was

tested. Shortly after a signed log of the resuls was
produced.

23 March 2003. MIC letter to the Amillery Command
of the Republican Guard, discussing the 11 March
2003 west results for contract THMD/RGR2001 and
requesting that the vehicle be picked up as quickly as
possible,

25 April 2003, On 19 April 2003, Kurdistan Demeo-
cratic Party (KDP) elements confiscated a tractor and
trailer near a checkpoint at Tall Kayf in northern Irag.
The trailer was stolen by & looter from a truck park

in northwest Mosul near an ammunition plant. Upon
investigation, it was apparent that the traller may he
part of the Iraqi transportable CBW syatem. 1S forces
then moved the trailer to Irbil ir base for further

investigation. The gooseneck trailer has two rear axles
and accommodation in the frame for a third also at
the rear. & telescoping rod, which could raise roughly
nine meters, was located at the rear left comer of the
trailer. Roughly three o four inches of a solid light
brown material beneath a one half-inch hguid layer
was inside. Despite wearing prodective mask, an
armmonia odor was noted. The pH of the material was
fouricen, A rusted hand shovel was located an the base
of the reaction vessel. Color coded valves had been
taped to prevent overspray during painting; masking
tape had not been removed from one valve indicaring
that the valve had not been used since the trailer was
painied,

30 April 2003, Information from a technical evalua-
tion and infrusive examination by coalition person-
nel of the equipment and piping system resulted in
a flow schematic consistent with batch production
of biological (likely bacterial only) agents. This unit
does not appear to perform any function beyond the
production of biological agents.

11 May 2003. US forces found a second *suspecred
mobile BW apent production’ trailer outside Al Kindi
Research, Development, Testing and Evaluation
Center in Mosal. The wailer was partially assembled,
lacking many components. Design and components
were nearly identical to previously explotted *swspect
BW production’ trailer. US forces located the trailer
outside the main gate of Al Kindi (36%24'08 5"N
043708 "04.9"E) in a parking lot approximaiely 100m
west of the center main gate and within 75m of the
administration offices. The trailer was a dual axle flat
bed with welded steel caging for walls and roof, The
top caging (roof) of the trailer had been displaced in
two areas. The cage above the water reservoir had
been unbolted on one side and bent down to eve level.
The capge above the compressor housing had been
unkolted on both sides and placed on the decking of
the trailer. Varions components were installed or pres-
ent on the trailer. From front to back, there are a water
chiller with four fan housings, a motor, a large stain-
less steel water reservoir, 3 small stainless steel tank
on three legs, the main stainless steel reactor, a com-
pressor housing with compressor, and the compressor
motor, Some of connections (piping) were in place
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between components and others ended abruptly. No
wiring of other electnical components were present.
A number of attachment brackets were located on the
decking of the trailer. The trailer appears (o be a pre-
viously used armor or heavy equipment fransporter.
Dverall layout of this trailer was very similar to the
mabile trailer previously reported. The underside

of the trailer had been recently painted and showed
neither signs of wear nor any dirt or road debris. The
trailer was found without tires and had been placed on
conerete blocks,

12 May 2003. Berween October 2001 and Febroary
2003, the State Establishment for Heavy Equipments
Engineering (SEHEE) fabricated two reactors, under
reguiremnents generated by the MIC, The first reac-
tow was delivered in July 2002 to the Al Kindi State
Esteblishment in Mosul. A modified second reactor
was delivered 1o the same customer in January 2003,
Oin 25 October 2001, SEHEE (Al Nasr Al Azim State
Company ) received a letter from MIC"s Al Kindi
Srate Esmblishment 1o fabricate two stainless steel
jacketed reactors, According o the letier of request,
SEHEE would receive unspecified materials from

Al Kindi in Mozul. SEHEE™s Ri"ad factory, building
number six, received the work-order number "4/407
20017, after being processed through the company s
design, technology, and planning departments, The
hewd engineer for building number six is enginger
Majm. Al Kindi dedicated engineer Mahmud Saleh as
the primary coordinator on the project in an effort o
ernphasize the importance of the project and ensure
any design or fabrication problems were quickly
rectified, Mahmud Saleh visited SEHEE routinely

o monitor progress and provide guidance, Reac-
tors one and two seere built using stainbess steel 316
in the fabrication of both the mner and outer shells.,
When source asked how the first reactor performed,
the Al Kindi representative indicated the reactor was
‘successful.’ According to the source, the first reac-
tor was aonly hydrostatically tested, because reactor
one"s manhole diameter was 100 narmow for radi-
pgraphy equipment. Doring the initial hydrostate
test, reactor one was designed o withstand 100 bar,
Becanse the source could not verify welds of reactor
one with radiography, the Ri'ad factory was limited
1o hydrostatically testing the reactor one to 10 bar
When this was explained, Mahmud Saleh stated a 10

bar test would be sufficient, because the vessel woulkd
omly contain *hydrogen’. Subsequently, resctor twio’'s
manhole was widened to the diameter of 14 inches w
allow for radiography of interior welds.

12 May 2003, Preliminary analysis of samples from
the suspect transportable biological production trailer
revedls negative résults for chemical and biological
agent signatures, An analysis with hand held assays
and polymerase chain reaction (PCR) was conducted
on 7 May 2003 to determine the presence of the fol-
lowing BW agents: anthrax, plague, Ricin, botulinum
toxin, SEB, wiaracmia, Brucella, and smallpox, No
positive results for any BW pathogens or woxing were
noded, Chemical analysis of three samples from this
exploitation was conducted by the CBIST chemical
laboratory using gas chromatography, mass spectro-
phatometry (GCMS). All samples were negative for
chemical warfare agents within the detection limits of
the analytical instrumeént {1 nanogram per microlitre).

17 May 2003, The designer of the trailers explained

that the equipment was for hydrogen generation.

& June 2003, Cower better from DG AL Kindi 1w Amers
ican Authority in Mosul, dated 4 June 2063, entitled
‘Mobile Hvdrogen Field Producrion Svstem.” The

letter mentions the customer as the Bepublican Guard,

Artillery Corps (Contract Mo, T3HArRGZH ), who
required two trailers to produce hydrogen gas for
meteorological station purposes. The letter also men-
tons the declaration (o UNMOVIC of the equipment
an 15 December 2002, Al Kindi offers to demonsirate
the: use of the equipment to generate hydrogen, The
documenis attached ang:

~List of 10 personnel who worked on the project (5
engineers, | chemist and 3 technical observers).

—Technical repost of 15pp on the hvdrogen genera-
tors, produced in week | June 2003.MIC TS lemer
o Al Kindi dated 22 Janvary 20413,

Letter from BEepublican Guard HO to Al Kindi 23
January 20813,

=Lindated chart labeled Techmical Progress.

=Project report given o UNMOVIC, daved 15
December 2002,

96




—

,_._.-

~Undated Republican Guard Report to Al Kindi
about the tests,

—Copy of contract no. 73MDIRGE00] dated 23 June
2001

<Al Kindi leticr o Eepublican Guard discussing use
of small towing vehicle, dated 5 Febrpary 2002,

—Letter from Republican Guard COS to Republican
Guard Artillery Commander discussing TS corre-
spondence of B January 2003 requesting an opinion
o an unspecified matter in connection with the
contract. Letter dated 26 Febroary 2035,

—MIC letter to the Artillery Command of E2public
Ciuard discussing the 11 March 2003 test resulis,
danted March 2003 .

—Information letter, handwritten in Arabic, kog of 1est
results o 11 March 2003 with recommendations |

15 June 2003, Three sources from Al Kindi provide
details of reactants and miscellanemes technical
points.

Moddels and Military Use. The hydrogen trailer
production system was modeled after the previous]y-
used version of a mobile hydrogen gas generator,
that produced hydrogen gas that was fed directly in
o weather balloons without being condensed into
cylinders. The model was the older hydrogen produc-
ton unit that orginated from Russian echnology, The
mobile hydrogen generation system was used instead
of transporting gas cylinders into the field becanse it
was practical and economical to produce hydrogen
on site for the military, The use of the mobile unit
alleviated the logistical concerns of transporting the
hydrogen to the field. The system was large and heavy
because it was developed and wsed by the Iragi mili-
tary. That is, it was designed o be durable and easily
operated. Mo other methods of producing hydrogen
pas were investizated, The trailers were modeled on
a simpler version that directly produced hydrogen
without condensation of the gas into eylinders. The
sources did not request any outside assistance from
either foreign or other Iragi facilities for the design
or manufacture of the mobile hydrogen production
System,

Chemical Reaction. The production of hydrogen
fromm aluminum, sodium hydroxide, and water was
a reliable method that was previously ussd by the
militaries in [rag, Russiz, and other countries. There
were wo methods in which water could enter the
reactor The fiest was via an air pressure system and
the second wuas o direct feed method. Thos, the air
was used only o push the water into the reactor, and
it would not enter it. The water was not purified or
filtered prior to use in the svstem,

Desipn. The reactor was designed specifically for the
hydrogen production system. Specifically, the reac-
o was designed by the senior engineer and technical
assistant to the director in late 2001, The reactor was
constructed of siainless steel to prevent COFTosion,
Inlets and outlets for the various pases and Liguids in
the reactor were placed in accordance with the most
practical locations. The reactor jecket was designed
to operate in an even cooling layer fo wniformly
reduce the temperature within the reactor. The eguip-
ment was arrayed on the trailer in the most practical
manner o ensure its effectivensss.

Prodwects. The hvdrogen was transferred from the
reactor via the pipe in the top of the vessel. The two
at the top are supply pipes, the one on the upper back
goes 1o the compressor The hydrogen it entered a
filter to remove residual water and particulates, and
then was compressed into the cylinders.

Safety. Safety precautions were developed duning
the production and handling of hydrogen, An oil-free
compressor wias placed on the trailer o compress
the hydrogen as it was produced. The system was
prounded to prevent any accidental igniton of the
gas. In addition o a metal ground stake, a metal pole
was attached to the trailer to act a5 a lghtning rod o

prewent sparks.

Financial Aspects. The equipment was purchased
under normal purchase protoco]. The reactor and [ae-
boader were the most expensive pieces of equipment.
Components were selected and purchased based on
their availability in the open Iragi market, Improvised
equipment, such as the use of oxygen or nitrgen
cylinders, was used instead of more difficult-to-obtain

parts.




Materials. The reactant materials, ingloding the alu-
minum powder and sodium hydroxide were obtained
from the Iragi market and were stored at Al Kindi,
The trailers were designed to operate for several

runs before cleaning, and the by-products were 1o

be removed by scooping out the residual solids and
running water through the reactor for cleaning. The
hardest piece of equipment to acguire was the reactor.
The delay in delivery from the production company
cansed the contract o be deleved for six months,

Orperation. The equipment was operated based on the
logical design developed by the sources, The system
was to be powered by one of two methods, The first
method involved the direct use of an electric source
and the second method was to use a generator. The
penerator could be towed or located nearby the trailer,
i A location thar would not canse poential ignition of
the hydrogen.

Transportation of the Trailers. The chassis (low
loader) was used o support the weight of the :quip-
ment, and because it was readily available in the
market. The svstem was to be pulled with a standard
cab, The wailers were never moved to the test site.
The cylinders containing the hydrogen produced on
the trailers were the only itemis) taken o the test site.
The hydrogen was used o fill meteorological weather
balloons at the west site. The sources last saw both
trailers at Al Kindi. The first trailer was complete

and ready for delivery, and the second trailer was
incomplete. The source alered the Republican Guard
tor quickly come and get the complete trailer from Al
Kindi, but they were never taken from Al Kindi prior
to o during the war. Thus, no one used the trailers
during the war.

Figure 11. Scoop for solds,
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Glossary and Acronyms

Term or Acronym
28th April Group
404 Group
AAM

ABD

ABS

ADDP

ADN

ADM

AEST

Apent “A"

Apgent “B"

Agent "

Agent “D"

Apent “G7
AHCV

AHF

AK-20

AK-2T
Al Husayn Project

AlMICo
Anthrax
AP
ARADET
ASB

ASP
ASVI
ATAP
ATCC

Meaning or Definition

A research group paralleling the work of the 404 Group.
A four-man air defense missile system research group,
Adr-to-Air Missile,

Airborme Division (US).

The: Scientific Burean for Drug Information and Medical Appliances.
Accelerated Device Development Program.

Ammonium Dinitrate,

Ammonium Dinitramide (a solid-propellant oxidizer],
Albostangy Equipment Services and Trade.,

Botlinum toxin.

Anthrax.

Aflatoxin,

Wheat cover smut.

(Gas gangrene.,

Acute Hemorrhagic Conjunctivits.

Anhydrous Hydrogen Fluoride.

A liquid-propellant oxidizer (IRFNA containing 204 N204 by weight) used
in SA-2

A liquid-propellant oxidizer (IRFNA containing 27% N204 by weight) nsed
in SCUD,

Progect under Husayn Kamil 1o identify the steps required 1o develop a
nuclesr weapon.

Aluminum-Mickel-Cobalr.

A discase cavsed by the bacterium Bacillus Anthracis.
Ammonium Perchlorate {a solid-propeliant oxidizer).
Arab Company for Detergent Chemicals.

Arab Scientific Bureau.

Ammumnition Supply Point.

Ameriyah Jera and Vaccine Institute.

Anti-Tank Anti-Personnel submunitions.

American Type Culture Collection.




ATGM
AVLIS

AWACS
AWRC
AYC
AZ-11

Bacillus Anthracis
Bacillus subtilis
Bacillus thuringiensis
Bblid; bpd

BCP

BIAP

BME

BOP

Botulinum toxin
Breakout capability

Bt
BW

CAEC
CAFCD

CAM
CEI

CBS
CBW
CCD

Anti-Tank Guided Missile.
Atomic Vapor Laser Isotope Separation.

Airbome Warning and Control System.
Apriculiure Water Resource Center.
Akashat Yellowcake,

A liquid rocket fisel, composed of 2 components (89% DETA plus 11%
LIDMH).

Causative agent of the disease anthrax.

simulant for BW spore agents,

Matural bacternial msecticide and simuolant for anthrax.
Barrels per day.

Border Control Checkpoint.

Baghdad International Airport.

Belmetalenergo,

Balance of Payments.

A toxin used ag a BW agent.

Knowledge, infrastructure, and materiel, which usually lie beneath the
threshold of suspicion, but which can be rapidly adapted or reorganized o
allow for weaponization processes o be undertaken. Such capabilities require
pre-disposed resources and often employ dual-use technology, equipment, or

knowledge,
Bacillus thuringiensis.

Biological Weapon—an itern of materiel that disperses or
dizseminates a biological agent including amhropod vectors, Biological War-
fare,

Commercial Attache,
Computer-Aided Design,
Abrasive Impon and Export Corporation.

Currently Accurate, Full, and Complete Declaration, The declaration pre-
sented to the UN by Irag. as required by UN Resolution 1441, The 12,000-
page document was presented to the UN on 7 December 20032,

Computer-Aided Manufacturing.
Central Bank of Irag.
Central Bank of Jordan,

Centrul Bank of Syria.
Chemical and Biological Weapons,
Charge Coupled Device,




—— o=

CCHF
CDB
C

CEAP
CEDC
CENTCOM
CEP
CERC
CGMS
Cla

CiC

CIF
CITE-T

1
Clostridium botmlinum
Clostridinm perfringens
CMPC-B
CNC
CNEC

02 Laser
Cobd

CaS

CoSm

CP

CPA

CPHL
CPMIEC
CPU

e

CSL

CWL

CW

DB

Crimean Congo Hemorrhagic Fever.
Cast Double Base (a solid-propellant, cast and then cured).

Chemical Destruction Group, a UN body operating in Irag from 1992 to
19494,

Captured Enemy Ammunition Point.

Chemical Engineering and Design Center.

Central Command, (II5),

Circular Ermor Probable,

Central Evaluation Research Committee,

Control and Guidance Missile System,

Central Intelligence Agency (US).

Chemical Industries Committee,

Company for Industrial Forests.,

Combined Joinr Task Force 7.

Chionine,

Causative agent of the disease botulism.

Caupsative agent of gas pangrene.

Combined Media-Processing Center, Baghdad,
Comyputer Mumeric Controllad devices or machines.
Commisao Nacional de Energia Muclear, {Brazil).
Carbon Dioxide; common laser medium useful for LIS,
Council of Ministers,

Chief of Staff.

Cobalt=-3amarium.

Command Post.

Coalition Provisional Authosity.

Central Public Health Laboratory, Baghdad.

China Precision Machinery Import and Export Corporation.
Central Processing Unit.

Tear gas (not a nerve agent),

Corn Steep Liquor.

Copper Vapor Laser; useful for LIS,

Chemical Weapon—an itern of materiel that disperses or disseminates a
chemical agent; Chemical Warfare,

N-Dimethylphosphoramidic Dichloride.

Double Base, a solid propellant comprising nitrocellulose and nitroglycerine.

Dicylohex] carbodimide.




Delivery Sysiem

DETA

DF

I

DG

DGS

Dhafir Propect
weapons development.
DLA

DO

DIs

Diwan

DMA

DM

DAIMP
DOCEX
DOZ

DPFRK

Dual Use

EDD

EEDDC

EMIS

The means of delivering or ransporting conventional or unconventional
weapons in the form of weapons platforms, such as rockers, missiles, spray
devices, unmanned aerial vehicles, or ather types of vehicle. Delivery

is defined as the positioning of the weapon to a point from which it was
designed 1o operate independently.

Disthylenetriamine—one of the two components of AZ-11 liquid rocket fuel,
Deutrium Floride,

Director (General.

Directorate of General Military Intelligence.

Directorare of General Secority.

High-explosives development program to support nuclear

Defense Intelligence Agency (US).
Defence Intellipence Organisation (AUS).
Defence Intelligence Staff (LK),

The Presidential Office.

¥ Methyl Amine (a precursor for DMH).
Drirectorate of Military Intelligence.,
Dimethy] methyl phosphonate,

Document Exploitation.

Diocty]l Azelate.

Democratic People®s Republic of Korea.

Technology, materials, equipment, or knowledge capable of use for both
legitimate and proscribed purposes. The object per se is not one or the
other-—it is dependent on intentions.

Electronic Counter-Countermeasure,
Electro-Chemical Machining.
Electronic Countermeasunes,
Extruded Double Base.

Engineering Desipn Center—MIC organization {Formery Office 3000 Group
1, and later EDDY,

Engineering Design Directorate—a MIC organization renamed the Engineer-
ing Design Center in 1988,

Elgctrical Engineering Design Center,

Electri-Gaz-{Com.

Electromagnetic Isotope Separation.




End User

EOD

BTG
EL
ELC

EwW
FAE
FAD
FASP

FEAL
FECLy

Fissile material
FMD

FMDV

FOG

FRIE

FRO(G-7

Front Company

FRY
F8

The identity that is declared to be the final consumer of an exported technal-
Oy, item, service, rnaterial, training, or apparatus. The entity is not necessar-
iy the purchaser.

Explosive Ordnance Disposal.

Entry Points.

Extemnal Technology General Corparation,

European Union,

End-User Certificate. An end-user certificate is an intemationally recog-
nized, but not internationally standardized, documentary method of declaring
the end user of any of the above. The end-user certificate is not a foolproof
system and has been frequently abused. Due to corrupt practices and outright
fraud, end-user certificates can be completely false or deliberately deceptive
in their declarations of the end user.

Electronic Warfare.

Fuel Alr Explosive,

Food and Agriculture Orpanization.

Field Ammunition Supply Points,

Foreign Currency Disbursement Committee.
Food Examination and Analysis Lab.

Full, Final, and Complete Disclosure. The series of Declarations Irag pre-
sented to the UN, detailing its WMD programs. Separate documents were
submitted for CW, BW, nuclear, and ballistic missiles.

Material (e.g., uranium) capable of underpoing nuckear fission,

Foot and Mouth Disease.

Foot and Mouth Disease Vaccine.

Fiber-Optic Gyroscope.

Factory for Repair of Jet Engines.

Free Rocket Over Ground (Mk 7). A battlefield artillery Rocket (also known
as LUNA).

A firm or commercial enterprise porposefully established and owned by
Iragi procuremnent authorities to purchase or otherwise illicitly acquire ftlems
prohibited by UN sanctions, The front company would operate in a covert
and clandestine fashion with the intention of avoiding international scrutiny
and deceiving any monitoring authorities conceming the narure of goods
procured, the source of goods, the transpont routes used for importation, the
financial aspects of illicit trade, and the eventual Iragi end use and end user,
Federal Republic of Yogoslavia.

Pedoveen Saddam.
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FsLI
G&C
GA

GhB
GUHGQ
GDP
GE
GEBRC
GEET
GF
GID
GPS
GRL
Giroap 1

Groap 2

Group 3

Giroup 4

G5E
G55E
nc
HDI
HE
HEU

HF
HIC

High-Value Detaimes

HP
HSB5

Former Soviet Union.

Guidance and Conirol,

Tabuna—chemical agent.

Sarina—chemical agent.

Government Communications Headquarters (UK.
Gross Domestic Product.

General Establishment.

Genetic Engineering and Biotechnology Research Council Center.
Gencral Establishment for Engineering Technologies.
Cyclosarin—a chemical agent.

General Intelligence Directorate {Jordan),

(ilobal Positioning System.

Goods Review List.

Office 3000 group whose focus was gaseons diffuston and later gas centri-
fuge: later separated from Office 3000 and renamed EDD, and then EDC
under MIC and MIMI.

Office 3000/PC3 group whose focus was EMIS; later pant of PC3 under
MIML

Office 3000/PC3 group whose focus was support activities, 1o include plan-
ning, purchasing, administration, technical and fabrication; later part of PC3
under MIMI,

Originally al Husayn project; renamed Group 4 when transferred to Office
3000, later part of PC3 under MIMI.

Ground Support Equipment.
Geological Survey State Enterprise.
Higher Committee.

Human Develogment Index.

High Explosive.

Highly Enriched Uranium—a term indicating a high percentage (>804¢) of
U235 isotope; penerally weapons-prade material,

High Frequency; Hydrogen Fluoride,
Higher Inspection Committee.
A detaines who, due 1o his or her senior position in the military, security,

scientificftechnical, or povernmental structures of Saddam Husayn's Hcgim:_

may have knowledge or insights of relevance o 150G mission.
Al Husayn Project.

Hong Kong Shanghi Banking Corporation,




II‘
L

HTPE
HUMINT
HVD
[AEA

IAEC
IAF

IAH
IAH-AHI

IC

ICC
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IED

D

P

IIs

[I5 Section one

e

IMF

I

NOC

INP

NS

Intellectual capital
INVO

IEFNA

ISG

JARIC

Hydroxyl Terminated Polybutadiene (a polyreric solid-propellant binder).
Human Intelligence.
High-Value Detainee,

International Atomic Energy Agency—ihe UN's nuclear waichdog organiza-
tion.

Iragi Atomic Energy Commission.
Iraqi Armed Forces,
Ibn al Haytham-Haitham (Khadimiyah).

Ibn al-Haitham—Al-Hazen Institure (located at
Salman Pak),

Industrial Commities,

Iragi Chemical Corps.

Iragi Dinar,

Improvised Explosive Device,
International Industrial Development.
lon Implementation Project.

Iragi Intelligence Service,

115 internal section responsible for creating front companies in Irag and
facilitating trade with these companies,

Iragi Land Transportation Company.

International Monetary Fund.

Inertial Measurement Unit.

Iraq National Oil Company.

Iragi Muclear Program.,

Inertial Navigation System,

A cadre with engineering and scientific knowledpge.
Iraq Nuclear Verification (fTice,

Inhibited Red Foming Nitric Acid (a liquid rocket
oxidizer comprising nimic acid plus N204).

Iraq Survey Group, The organization stood up by the Coalition in June 2003
to conduct & survey of Irag's WMD programs and to locate Captain Speicher.
It is & multingency intelligence collection and analysis organization, formed
of military and civilian personnel from the United States, United Kingdom,
and Auvseralia. Its mission is to organize, direct, and apply capabilities and
expertise in Iraq to discover, take custody of, and exploit information and
material of intelligence value on individuals, records, WMD samples, weap-
ons systems materials, facilives, networks, and operations,

Toint Air Reconnaissance Intelligence Centre (UK.




I Joint Delegation. l
MCA Jordan International for Industrial and Commercial Agencies.
KDP Kurdizsh Democratic Party. l
KGH Komiter Gosudarstvennoy Bezopasnosti.
KIMADIA State Company for Drugs and Medical Appliances Marketing,
EOMID Morth Korea's Korea Mining Development Corporation, l
LACM Land Attack Cruize Missile.
LAMA Active Metallurgy Testing Laboratory, Tuwaitha. l
LD Length/Diameter ratio (of missiles).
LDM Large Diameter Missile,
LEU Low Enriched Uranium—a term designating vranivm with a low (<5%) per- I
centage of U235 isotope.
LIS Laser Isotope Separation—a uranium enrichment technigue using lasers for l
isotopic separation.
LEEM - Long-Fange Ballistic Missile.
LSM Land-to-Sea Missile. I
LU Launcher Linits,
Mi Office of the Director, 115,
M2 Drircctorate of Administration and Accounting, I15. I
M3 Directorate of Data Processing and Information Security, IL1S,
M4 Drirectorate of Foreign Clandestine Operations, 115, l
M4/ Formerly M19 of the [I5, formed of three sections: the internal, foreign, and
trading sections,
M5 Directorate of Counterintelligence, 115, l
M6 Direciorate of Internal Secunty, LS.
M7 Directorate of Investigation and Prosecution, [1S. '
M3 Directorate of Liberstion Movements, I15,
MY Directorate of Communications, IIS.
MI10 Directorare of Studies and Besearch, IIS. '
Mii Training and Preparation Institute, IIS.
Mi2 Drirectorate of Accounting, ILS. l
MI13 Drirectorate of Clandestine Operations, [1S.
Mi4 Drireciorate of Special Operations, 5.
Mi> . Direciorate of Legal Affairs, 115, '
W16 Chemical Preparations Division, 115,
MI17 Drirectorate of Signals Intellipence, IIS. l
* i




MIB
M19

Directorate of Residency, 11S.

The primary 15 body handling procurement of specialized items, Redes-
igniated as M4/R also known as the Technical Consultation Company or the
Trade Office,

Directorate of Surveillance, 115,

The Al Ghafigi Project, responsible for explosives in IS,
Drirectorate of Protectve Services, 115,

Directorate of MIC Security, I15.

Directorate of Orpposition group activities, TIS.
Mina al Bakr Offshore Terminal,

ban Porable Air Defense Systems.
Tris=1-(2-Methyl) Aziridiny! Phosphine Onxide.
Middle East Advanced Semi-Conductors Inc,
Mujahiddin e Khalig.

Ministry of Foreign Affairs.

Mercutor Grid Reference System,

Ministry of Higher Education and Scientific Research.
Military Industrialization Commission,

Ministry of Industry and Minerals.

Ministry of Indusery and Military Industrialization.
Military Industrial Organization—also known as MIC.
Modified G Medium.

Molecular Laser Isotope Separation.

Ministry of Agriculiure,

Ministry of Defense.

Ministry of Finance.

Miniztry of Health.

Ministry of Oil.

Ministry of Trade.

Ministry of Transport and Communication.
Memorandum of Understanding.

Ministry of Science and Technology.
Methylphosphony] Chloride.

Methylphosphonyl Diftuoride.
Methylphosphonthicic Dichloride.

Military Research and Development Center.




MEL Multiple Rocket Launcher, l
M5 Main Survey.
MSE Muthanna State Establishment-—an organization within the MIC. l
MTC Military Technical College,
MTCR Missile Technology Conirol REegime.
N2 Nitrogen Tetroxide. l
Nd-YAG Neodymium doped yitrium aluminum gamet—a laser
medinm. l
Nid-Glass Neodvmium doped glass—a laser medium.
NFI Mo Further Information.
NGA Mational Ceospatial Intelligence Center (U15), formerly NIMA. .
NMC National Mohilization Committee,
NMD Mational Moenitoring Directorate, l
NMG Nuclear Monitoring Group (TAEA).
NORINCO North Industries Corporation.
NP Nitronium Perchlorate (a solid-propellant oxidizer). l
NPPP National Project for Pharmaceuticals and Pesticides.
NPT Non-Proliferation Treaty. l
NSC Mational Security Council.
Nuclear Weapon A complete assembly (ie., implosion type, gun type, or thermonuclear
type) in its intended ultimate configuration which, upon completion of the l
prescribed arming, fuzing, and firing sequence, is capable of producing the
intended nuclear reaction and release of energy.
NVD Might-Vision Device. '
NVG Night-Vision Goggles.
ODF Operation Desert Fox. '
Qs Operation Desert Stoem.
OIF Crperation Tragi Freadom.
Ore Crffice of the [rag Program. I
OFF (3l for Food program.
Office 3000 Progect 1o rescarch uraniom enrichment, known as the Office of Studies and I
Development until lare 1982; renamed PC3 in Jan 1989 after transfer o
MIMI.
| i
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0l for Food Program

Ol

oMV
OMNAREM
Q5D

PC3

PCl13
POCT3
PED
FFP
PIDy
FPD
PPE
PPRC

Project 144
Prodocol

R30
R&0
R}
R120

RCC
RDC
RDT&E
RDX

The program established by UNSCR 9386 in December 1996, The scheme
allowed the UN to authorize sales of Irqi oil, with the intention of allowing
the Iraqis to buy food supplies with the revenues gained. In practice, trade
under the OFF process opened the door for Irag to develop numerous kick-
back and illicit meney-caming schenves. A percentage of OFF money was
used to finance UNMOVIC,

Organization of Military Industrialization, synonymous with the MIC, the
preferred nsage.

Ongoing Monitoring and Verification.
Office Martional Des Resources Minieres (Miger).
Office of Studies and DevelopmenL

Petrochemical Project 3—codename for Irag's clandestine nuclear research
and development project under MIMI.

Phosphorus Trichloride,

Phosphorus Oxychloride,

Process Flow Diagram.

Process Flow Plan.

Piping and Instrumentation Diagram.

Plant Protection Division—part of Ministry of Agriculture
Personal Protective Bguipmment.

Pulse Power Research Center—renamed the al Tahadi State Establishment in
1995,

Project for the reverse-engineering of SA-2 (larer SCUD)

Official set of rules and guidelines established by state panies w regulate
activity. In this instance, it refers to a systematic code of behavior for orga-
nizing trade between Iraq and its protocol partners: Egypt, Jordan, Syria, and
Turkey.

Cuality Control.

EMIS separator with central orbit radius of 500 mm.

EMIS separator with central orbit radius of 600 mm.

EMIS separator with central arbit radius of 1,000 mm.

EMIS separator with central orbit radios of 1,200 mm.

Research and Development.

EBevolutionary Command Council,

Research and Development Committee,

Research, Development, Test and Evaluation.

Tetra methylene tetranitramine {an explosive).

11

Glossary




Reconstituted Program

RG
RGFC
Ehoda mine 6G
Ricin
Rli3
HMA
RO
RPG
RPV
RSI
SA-2
SAFF

SAM
SAP

SCP
SCR
SCVM
SDH
s5D1

SE
SEEMO
SEHEE
SEPI
SEPP

SFOR
SIEI
SIGINT
STIPRI
SISMI
5LV

A term describing the restant or renewal of & program based upon and using
technology, materials, equipment, and knowledge from a dormant, hidden, or
previously interrupied program.

Republican Guard,

Republican Guard Forees Command.

A medium for dye lasers.

A toxin used as a BW agent, derived from the castor bedn.

Ring Laser Gyro (part of an INS),

Research and News Analyzing.

Eeverse Osmosis.

Rocket-Propelled Grenade.

Eemately Piloted Vehicle.

Regime Strategic Intent.

Surface-to-Air missile Mk 2 (also known as Volga).

Safe, Arm, Fuze, and Fire—a term used in weaponry including nuclear weap-
ons.

Surface-to-Air Missile.

Security Apparamus for the Protection of military industrialization establish-
ments,

Singhe Cell Protein.

Security Council Resolution (of the United MNations),
Stare Company for Veterinary Medicine,

Synchronous Digital Hierarchy.

Samarra Drug Industry.

State Establishment.

State Establishment for Extraction and Mining Operations.
State Establishment for Heavy Engineering Equipments.
State Enterprise for Petrochemical Indusiries.

State Establishment for Pesticide Production.

special Forces.

Stabilization Forces.

Specialized Institute for Engtneering Industries.

Signals Intelligence.

Stockholm International Peace BEesearch Institure.,
Italian Intelligence and Military Security Service,

Space Launch Vehicle.

12
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SME
S0E
SOMO
50T
SPO

SRBM
SRC
ARG
55M
580
STADI
STRED

VI
SWE
TABRC
TAGCO
TCC
™I
TEA
TECO
TEA
TEL
TEMPS
TEASP
TG-02

avlidens).

TIS
THNRC

TNT
TOSSCO
TPAG
TPIC

Subject Matter Expert.

state Owned Enterprises,

State Oil Marketing Orgaemzation.

Stare Organization for Technical Industries.

Special Projects Office—subordinate office in MIC; also known as the
Master Subjects Office.

Short Range Ballistic Missile,

Scientific Research Center,

Special Repubhican Guard.

Surface-to-Surface Missile.

Special Security Organization.

Staff Training and Development Institute, Tuwaitha, (LAEC).

Scientific and Technical Research Directorate, which later became the Tech-
nical Research Center.

Sera and Vaccine Institute,

Summury of World Broadcasts.

Tuwnitha Agriculture and Biological Rescarch Center.
Trading and Agriculture General Company.

Technical Consulting Cormpay.

Toluene Dilsocyanate (a cross-linking agent in polymers),
TriEthyl Amine.

Technical Corps for Special Projects.

Triethylamine—a chemical agent precursor.

Transporter Erector Launcher.

53-12 Missile—destroyed under Intermediate Nuclear Forces Treaty.
Tactical Field Ammunition Supply Point,

A liquid rocket fuel (a mixure of 50% TEA plus 50%

Thermal Imagery Sight.

Tuwaitha Nuclear Research Center—the principal center of research and
development in Irag's nuclear program.

Tr Nitro Toluene {(an explosive)

Technical Oilfield Services and Supply Company,

Turkish Petroleum Company.

Turkish Petroleum International Company, a TPAD Subsidiary.
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Trade Intermediary

TRC
TSMILy
TTC
TV

u

C#
UAE
UAV
UcCl4
UDMH

UEIE

UF4

UFe

UGF

UHF

UN

UNCC
UNDP
UNESCO
UNICEF
UNGA
Unilateral Destruction
UNMOVIC

An independent commercial entity that links the consumer of products and
services (o other manufactures, vendors, transponters, financiers, and/or
consultants or other service providers, Trade intermediaries were used by the
Iraqi Regime, Some were cognizant of the illicit nature of trade and deliber-
ately colluded with Irag, while others were deceived by the Iragi Regime and
were innocent tools of illicit Iragi procurement activities.

Technical Research Center.

Technical and Scientific Materials Impor Division,
Thermal Tracking Camera.

Thrust Vector Control {of rocket engines ).
Uranium.

LUNSCOM inspection murmber,

United Arab Emirates.

Unmanned Aerial Vehicle,

Uraniuvm Teirachloride.

Unsymmetrical DiMethyUnsvmertrical Di-Methyl. Hydrazine-one. One of the
pwo components of AZ-11, & liquid rocket fuel,

Ur Engineenng and Induostrial Establishment.

Uranium Tetrafluoride.

Uranium Hexafluoride,

Underground Facility.

Ultra High Freguency.

United Nations.

United Mations Compensation Commission,

Unuted Mations Development Program.

United Nations Educational Scientific and Cultural Organization.
United Nations International Children®s Emergency Fund.
United Mations General Assembly.

Drestruction of weapons, equipment, or documentz by one panty only.

United Mations Monitoring, Yerification, and Inspection Commission. Set up
by UNSCR 1284 on 17 December 1999 as a replacement for UNSCOM, Its
first Executive Chairman was Dv. Hans Blix.

United Mations Operations.

Umited Nations Security Council.

United Nations Special Commission. Set up by UNSCE 687 on 3 April 1991
Y, .. b carry out immediate on-site inspection of Iraq’s biological, chemical,
and missile capabilities.” Inspections of nuclesr capabilities were carried out
by the UN's Intemational Atomic Energy Agency (IAEA), and the two some-
times worked alongside each other.
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LUNSCR United Nations Security Council Resolution.

LUNSCR United Nations Security Council Resolution.

UMSYG United Nations Secretary General,

U2 Uraniarn Dioxide.

Uo4 Uraniom Tetroxide.

UnB University of Baghdid.

URENCO European Enrichmeant.

UsD LiS Daollars,

LISSR Union of Soviet Socialist Republics.

UTL United Telecommunications, Limited.

LIXO Unexploded Ordnance.

VHF Very High Frequency.

VP Vice President,

¥R Video Reconnaissunce,

YVDP Veterinary Vaccine and Drug Production facility.

VX A lghly toxic CW nerve agent.

Weaponization The application of technology, materials, equipment, and knowledge to har-
ness the effects or physical principles that have been proven in laboratory or
otherwise controlled conditions to create a weapon.

WFFP World Food Program.

WHO World Health Organization.

WMD Weapons of Mass Destruction. Weapons that are capable of a high order of
destroction and/or being used in such a manner as 1o kill large numbers of
people. Can be neclear, chemical, biological, or radiological weapons but
excludes the means of ransporting or propelling the wexpons where such
means are a separable and divisible pant of the weapon. Chemical Weapons
and Biological Weapons need to be of a certain size 1o count as WMD—
single chemical or biological arillery rounds would nof be considered to be
WD, due to the limited damage they could produce.

Yellowcake A form of uranium ore concentrate,

I3







Regima Inflection Points: Key Chemical Weapons Activities Across the Regime Timetine

AMBITION DECLINE RECOVERY TRANSITION MISCALCULATION
The Iran-iraq war lad Irag toward insolvency and Econom|c and military decline threataned the Regime bt ECOnormic recovery Economic growth emboldened ilict Poor strateghc decisions
decline and highlighted active WMD programs Saddam survived undarpinned & rrore confiden programs while Regime govemance left Saddam isclated and
Regimae posture strucures degenaratad exposed

r ragi el Servics founded CW research ¢ Kay personnel from the former CW program reemained employed by the Regime in the chemical sacler friam 1981, through b the end of tha Regime in 203, A key concarn of Saddam appeared o
gance ¥ &g
wnder chillan cover; Chamical Corps ook gver b the meed to retain 8 cadre of skilled sclentisls bo faciiiate the reconstilulion of CYW programs after sanofions werg lifed
ana staned consiruclion of Mulhanna 1of BRE- — & aowing tha 1991 G war ceasefire the Regime used CVW altack sgainst  + OFF acceptance ws the v Sardem sxprassed intarea in CW » The Industriel Camemitize
Bl EU. “-E-:H_._n-.._. and w_.Ei. m_h_n.._.m al " . h . . e atad LIS &9 3 foar
comgitaly indiganous precursar production pants Shi'a rebals in tha Majal-Karbala arsa = fomdation of economic produchon & his innar cincs M wﬁ_m.duﬂ ﬂ__.nﬂ -
H B DonStrcieon En ]|
in Fallujah ilustrated @ significant commitment 0, aniicipaling that inspections wewld be inefeciive and shan-Bvad, the recovery. The dhemital RIS | oD continusd on the kndustrial recurtion faclity but the
ko oW I s, bt failbed, 1 ; e | P gurged in the: kale TEE0s, a5 ; ; [
gt program. lrsg planned, o Regime decided in early 19571 fo hide significant undeclaned components o = P P T Commitbea list of over 1,000 siratagic consinuchion wes cancaled
acquire induslisl capacily i make phosphomus the CW program; inchiding waapons, precursars and equipmant. rag Irawy 548 lagged behind pre—Gutt chemicals at universities and companies  immediately prior o Operation
b Irag became the firsl nation ta use 8 nerve agen cCaaTad ﬂmﬁéﬁﬁ?ﬁ:j of GV agent prodcion and wer capabitias but It was able naticnyide, nm__-..___ﬁ__h.._...._i. -_ui._.__ mmn_._.ﬂ__utﬂm. Iragi Fressdom
an the battiefield when it used Tatun against lan procisafmant 1o pre progea b divert & portion of revenue ko “_.__m__.m E_.._._m_h_mm_.n._ Huﬁw__ﬁ, _.”_.. b b Soddam's infert & malniain
in 1584; by the and of the ban-Iraq war, Iraghad |, Falowing a particularly effective Intemational Atamic Enengy Sogenoy purclsass rew planks and the production of _hu...nt..._.uuﬂ.naﬂ_!ﬁn WMD capabiities and programs
uged over 100,000 chemical munilions againat irespection in June 1991, Saddam decided to unilaieally desiroy the mast rencvate existing ones. 1o nanaw (DCC), 3 VX i was wall known in (e Regine
lranian fonoes and s awn Kurdish populaSon dammang evidence. This undocumarsed and unwinessad destraclion of its bagio chamical industry ' stabl and oflen axpressed privately
. undecianed munitions and agand, whean shoedy revealed over succsedi ¢ The Mailcnal Project for Pharmaceuticais
+ By 1851, Irag had amassed & sizaable CIV yasrs, craabed an smosphane of distrus) of all kg declaraions. The _._._mm___._ » Saddam ramained commited to and Pecticides was agtehlizhed in 1288 ¢ 'Fed Line' deflorsive maasures
arsanal, comprisng thousands of shor-range ' . phh Indugirial Commiies progecls for ennried & be part of Begi
subsagquently suparited the destruclion of the Muthanna Gcility and the . : in response fo 4 wiillan order fram . Bgime
rockets, artillery shells, and hundreds of tons of dac] " enfansing rag's industial base, et miliary planning, but there was
bl agant. It had alse produced 50 nerve agent R o The Committes had consider- m o avidence of 2 plan by kaq o
warbends for the 650-km-range Al Husiyn missllé o maction to the fiight of Husayn Kamil, Saddam decided o declare futher 30k influance over the chamical |, Trroughou the pesiod, Saddam wse CYV &1 & pre-posiioned red
+ Dyring the Ira war, CW usa helped fum back, 090318 of Irag’s CW programs, and tumed over WMD documentation, Indusiry's research aganda remained comimitied to advancing line st the lively conflic
e wiiart al ot inciuding 12 steal trunks of CW documents. This evidence revealed NEw L |0 1006t Industrial capabiiias with & view toward hibure approached
. agent roseanch, trua binary munilions dovelopment, and much more pre- e o recanaSlufon of a varely of WD
meathids falled; Fesgime beligvad G saved rag Commitbes inilfaled a process W AT b Though pa—
from disasser. Refecting thess parcephions, andn 1900 Mesearch on VX than had been admifted pravicusly ideniify all those chemicals prOQrainE. Thint ward indications that ﬂ..ﬁwﬁﬂ%..ﬁﬂmﬁmﬁn_m iraqs
. . . "
& bid %o create a strateglo deterent, Muthanna v Following tha Husayn Kamil incidant, Saddam parsonaily ordered he naaded by Iraq, some of which e oo prograrms chemical indusary wis stll nat
o | fiar tha bran-| r o the . i sal activih ware dual-use and had potendial prohibibed by the UM upon the g
. memedetoly alkar the ran-Irag wa creation of the Induetrial Commitise b coordinabe Iragi industrial activities, : il isrrninalion of sanelions uip b full capacity in 2003; bt
improvement of la CW program. Regime This program included & cerfralized national effort Lo improve industripl o improwe the Smited capability thers was some svidence of &
condusted the development of next-generation infrastructure and dewelop chemical producton capabilities as the agi fo produce CW agents b Plars wate mada Tar & modam midt thecratical broak-out capability
wanpons, nchding a..ﬂ bémany Huﬂ__“____-m_._a. Ragime economy hil rock botbom v rag ko condnued i upgrads purpose chemical production faciity west  for sulfur mustand CW agent
Concedied procurement networks Bnd Sources Ks manuischuring biity, of Baghdad
¢ Saddam sssessed Ihal he exlabance of WD pursuing glass-lining technolcgy
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Regime Inflecton Points: Key Biological Weapons Activities Across the Regime Timeline

AMBITION DECLIMNE RECONVERY TRANSITION MISCALCULATION
The Iran-irag War led Iraq loward inscheency and Economic and milltary decline threstened the Regime but Econontic racovery Econamic growth emboldaned illic Poor strategic decisions
decling, and highlighted active WMD programs Saddam survived underpinnied & mom confident programs while Regime govemance left Saddam lsolated and
Regime pasiine slrucdures déeganeratied exposed
drav-fracy war Acceplance of OFF -conmsiiared
‘ . ‘ Rpaction o &7
Dactision nol fo ke
il MDD Disclosore ‘
‘ Raactan fo Husmym Suspension of Co-

+ braq foundad a research institute that investigated  + Following the Gull war, under the direction of Husayn Kamil, Iraq sdmitted  » In 1908, afber mane than 20 years of sysiematic and methodoiogical effon, the iragi W program had not schiesed

EW at purpoae-built Faciies al Al Salman. The a defansive BW program only, deliberataly concealing the offenaive BV maburity, W is likely S8t Irag abandoned its exieting BW program in 1906 and in practical tems, although BW
vtk Taitened in 1578, bul e facilfies wan program. Saddam endorsed Husayn Kemil's plan not io declass Al Hakam knowiledge and know-how remained, fraq abandoned ik ambition ko procure BYW weapons quickly
redained and work confinued at @ low kayved, (g a5 parl of the BYW program and o preserve it under cover of caommmancial

rainvigomied efiors io devalap an offansive BW snlmal loed production ¢ During three decades, ag pumued the statue conferred by the possessian of WD snd BYW was part of that

program in the mid-1960s. The ofensive BW ) . ambaon. The redenson af e BYW program had proved costly to Saddam’s ovesarching priceity of removing the
propram wae one of Iksge most carshlly guarded  * 1N Mid-1981 Sacdam authafized the undatenal destruction of waapons and sirangliehoid of sconomic sanctions. |t appears that the Regime opted 1o defer & BW progeasm urdl afber i end of
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