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INTRODUCTION

Security Council resolution 1284 (1999) requires UNMOVIC to “address unresolved
disarmament issues’ and to identify “key remaining disarmament tasks.” Which are these issues
and tasks? The Council must have intended UNMOVIC to turn to issues and tasks existing at the
time when the Commission has gone into operation and begins to tackle unresolved issues by
inspection and is able to assess which are key among them. As inspections resumed on 27
November 2002, it would mean issues and tasks existing on and after that date. UNMOVIC has
spent considerable time and effort since it came into being to compile, review and analyze
relevant information in this regard.

The starting point has been two documents, which existed when the resolution was adopted and
which listed unresolved issues: one report compiled by UNSCOM focusing on material balance
guestions and presented to the Security Council on 29 January 1999 (S/1999/94) and the other
contained in the report of the Amorim panel of 30 March 1999 (§/1999/356). However,
UNMOVIC has looked behind these reports into material in its archive, such as full final and
complete declarations submitted by Irag. UNMOVIC has aso supplemented the material in the
two reports by other information, which has become available since the reports were written.
This new information has included material from the backlog of semiannual declarations
transmitted by Irag in October 2002, from the declaration presented by Irag on 7 November 2002
in response to resolution 1441 (2002), from suppliers, from documents provided by Iraq since the
resumption of inspections, from inspection reports by UNMOVIC, from open sources and from
overhead imagery and intelligence reports. All thisinformation forms part of a vast database that
includes about a million entries.

UNMOVIC evauated and assessed this material as it has became available and, as a first step,
produced an internal working document covering about 100 unresolved disarmament issues,
fully referenced to the database, including entries which need to be confidential.

The principal part of the present document represents the second step in the assessment and
analysis of the material studied. The unresolved issues discussed in detail in the first working
document were grouped into 29 “clusters’ and presented by discipline: missiles, munitions,
chemical and biological. Each cluster has four sections. The first two sections provide the
background, including Iragi statements and earlier UNSCOM findings. The third section
provides UNMOVIC's assessment. It identifies the questions that are deemed outstanding and
unresolved. This may be because of the lack of convincing evidence or, in a few cases, because
of evidence that conflicts with Irag’s account. The fourth section contains suggestions what Iraq
could do to resolve the issues. This is in line with the precept that Iraq shall declare proscribed
activities and items and supply evidence that can be verified by UNMOVIC. It is aso in line
with operative paragraph 7 of resolution 1284 (1999), which states as regards the “key remaining
disarmament tasks’ that “what is required of Irag for the implementation of each task shall be
clearly defined and precise.” While a precise description of the disarmament issue to be resolved
is generally not too difficult, an exhaustive definition of the ways in which it may be solved is
often hard. It is believed that the requirement of definition of the tasks laid on Iragq was included
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to protect Irag against any “moving of the goalposts’ in the sense of additional requirements for
evidence being raised when Irag had fulfilled those first indicated. The fourth sections seek to be
as specific asit is possible to be in the description of what Iraq can do.

The fact that the fourth section focuses upon what Irag can do does not imply that UNMOVIC is
to be passive. Indeed, in the examination of the clustered disarmament issues, good notes have
been taken of what the Commission can and should do to investigate and to verify. It may turn to
suppliers for information, it may consult overhead images, it may analyse samples. In some
cases, Where satisfactory resolution of unresolved issues turns out to be unavailable, the
reinforced system of ongoing system of monitoring verification may also provide compensation
and confidence.

Although UNMOVIC has endeavoured to include all relevant material, it has been obliged to
omit some sensitive information.

The principal part of this document thus presents clusters of “unresolved disarmament issues’,
which are to be addressed by the inspection process (and Irag) and from which “key remaining
disarmament tasks” are to be identified and selected for early solution. Some of the material used
in the cluster part is from the period after 1998. However, a short separate part of this document
is gpecifically dedicated to disarmament questions related to the period after 1998, when
UNSCOM inspections ended. Did Irag resume any proscribed activities in this period and did it
produce or import any proscribed weapons or other proscribed items?

The tackling of the questions from this period will differ from the handling of the questions
arising earlier. For the period prior to 1998, Iraq has declared proscribed material and activities
and the declarations raised many questions of accountancy and material balances. For the period
after 1998, Iraq has declared that no proscribed activities have been pursued and no proscribed
items arisen. However, such a declaration needs to be supported by evidence. Governments have
raised questions relating to this period and some claim to have evidence of proscribed activities.
Questions relating to this period have further been discussed in open sources and they can hardly
be neglected. Hence, as noted, ways in which they may be approached are discussed in a short
separate part of the present document.

As a short background to Irag's programmes of weapons of mass destruction and the unresolved
issues they currently raise, a few pages has been included following this introduction indicating
basic factors that appear to have shaped Irag's policies on weapons of mass destruction. A more
extensive discussion of what we know about the development of the programmes is found in an
appendix to the document.
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NOTESON FACTORSTHAT HAVE SHAPED IRAQ'SPOLICIESON
WEAPONS OF MASSDESTRUCTION

The State of Iraq was created in 1921, following the First World War and after the break-up of
the Ottoman Empire. Irag became a mandate under the League of Nations and was administered
by the United Kingdom until gaining its independence in 1932. In 1945, Iraq became one of the
original member of the United Nations. The monarchy was overthrown in 1958 and a republic
was established.

In 1968, the Arab Baath Socialist party seized power in Iraq and embarked on modernizing the
country, including its industrial sector. Saddam Hussein become Chief of the Revolutionary
Command Council, as well as head of government, the party and the armed forces. In July 1979,
Saddam Hussein became President.

The development of weapons of mass destruction began in the late 1960s or early 1970s and,
after slow beginnings, gathered pace during the war with Iran from 1980 to 1988. Chemical
weapons and long-range missiles were extensively used during that war. By the time of the Gulf
War in January 1991, Iraq had a large arsena of chemical, biological weapons and ballistic
missiles. It was also developing a nuclear weapons capability. With the exception of missiles, no
such weapons were used during the Gulf War.

Therationalefor WMD

The rationale for Irag’'s WMD programmes has been said to be the existence of Isragl’s arsendl
and WMD capabilities. A senior Iragi government official wrote to President Saddam Hussein in
1988 that

“If our country were to obtain and develop chemical and biological weapons, this would be
considered the best weapon of deterrence against the enemy in thisfield.
The principle of “ deterrence” is the best means of defence against the Zionist entity, and in this
respect we suggest the following:

a. To continue to develop the types of the chemical weapons with an attempt to manufacture

the most dangerous of these typesin large quantities.

b. To securelong-range means, “ Missiles carrying chemical heads’ for reciprocal threat.
To prepare special storage areas for chemical weapons in the Southern areas of the region, and
these areas must [be] within the range of the effectiveness of the current available missiles, and
other means to reach the Zionist active targets in order to secure the surprise ‘thunder strike”,
in using and accomplishing the quick reaction to deter the enemy.”

However, if Israel seemed to be a priority, Iran was always included in the list of major political
enemies. In connection with WMD, a senior Iragi general told UNSCOM that

“due to the geographical location of Iraq and the traditional threat from Iran — with different

and more material and human resources — that Iraq had always been worried of an attack from
Iran”.
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It was explained to UNSCOM inspectors that WMD was seen as away of countering this threat.

The start of Irag’'s WMD programmes may in fact be traced to the late 1960s or early 1970s.
Thus the CW programme was initiated in 1968 or 1969, the first identifiable BW programme in
about 1974 and the first SCUD missile contract was signed in 1972.

Factorsthat shaped Irag’sWMD programmes
Iraq’'s WMD programmes were driven by geography and politics and in particular its conflicts
with other nations. Some of the major events are discussed below.

Irag-lran War
In September 1980, Iraq engaged in war with Iran in order to capture the historically contested

territory of Shatt-al-Arab. For both countries, the war was long and costly in terms of human life
and material resources.

The war had a magor influence on Irags WMD programmes. The chemical programme
underwent a major reorganization in June 1981 when emphasis was placed on bulk production of
agent and its weaponization. Bomb casings for mustard and tabun were ordered in 1982 and by
1983, bombs were filled with mustard and ready for use. Five months later, larger bombs filled
with mustard and tabun were also ready.

In the mid-1980s, Iraq embarked on a SCUD modification programme to increase the range of
these missiles to enable them to reach Tehran. The first successful test firings of a modified
SCUD, the 650 km Al Hussein missile, took place in August 1987.

As the war ground on, Irag considered that it was in a fight for survival. The mass counter-
offensives by Iranian troops, “human wave attacks’, caused particular concern. One senior
government Iragi official told UNSCOM.

“During the Iran/lraq war, anyone who came to us with an idea of a weapon, we would study
and try to develop. The fact is that during the Iran/Irag war, it was masses of people attacking
Irag. | have to say that these masses, if they do not die, they would be unhappy. Because they
know that by dying, they go to heaven. So it was masses of people attacking Irag. Any idea that
was presented to us to find a solution to this problem on the border of 1200 km was welcomed” .

The first media reports of the use of chemical weapons by Irag against Iranian forces was in
1983. According to a UN investigation team, the first attacks employed mustard gas. In the
following years more sophisticated chemicals were also reported, notably, the nerve agent
Tabun.

In 1987, after anumber of military setbacks, Iraq called for a cease-fire. Iran rejected the call and

Iraq felt that it was in an increasingly precarious position. Towards the end of 1987, Iraq took a
decision to change the direction of its BW programme from research and pilot scale production,
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to one that envisioned large scale production of BW agent. The construction of a dedicated
production plant, Al Hakam, for this purpose was started in April 1988.

Appointment of Lieutenant-General Hussein Kamal to head the Military Industrialisation
Commission

The Military Industrialisation Commission (MIC) was the government authority in charge of
Iragq’s military related industries and was responsible for the production of WMD. At the
beginning of 1987, Lieutenant-General Hussein Kamal, the president’'s son-in-law, was
appointed to head MIC.

It has been stated to UNSCOM that Lieutenant-General Hussein Kamal’s emphasis was on
quantity rather than quality. This led to an increase in the production of a wide range of items
and to the initiation of several new programmes. Thus, in the missile field, a programme for the
indigenous manufacture of SCUD engines began. The biological weapons programme was
accelerated under his mandate with the planning of a biological production plant, Al Hakam,
towards the end of 1987. Programmes were also initiated to reverse engineer a variety of
conventional munitions to adapt them for CW and BW purposes.

Statement by President Saddam Hussein, April 1990

On 2 April 1990, President Saddam Hussein declared:

“| say that if Israel dares to hit even one piece of steel on any industrial site, we will make the
fire eat half of Israel. (...) Let them hear, here and now, that we do possess binary chemical
weapons which only the United Sates and Soviet Union have”.

The statement by the president stimulated a number of WMD developments. Thus, according to
Iragi statements, a project to develop a new bomb (R-400) for the delivery of CW agents was
initiated in April 1990, and hastily organized field tests of BW agents involving live firings of
122 mm rockets were conducted in the following month.

Invasion of Kuwait

Irag’'s invasion of Kuwait on 2 August 1990 also accelerated and changed the direction of its
WMD programmes. The emphasis was now on production and weaponization for the coming
Gulf War. Projects that had direct relevance to the war effort had priority and longer term
developments were put on hold.

Decisions on what munitions would be deployed during the war were also made. For example, in
the BW field, it was decided that the R-400 bomb, which had been developed for CW purposes,
would aso be deployed as a BW bomb, and that BW agent would also be deployed in Al
Hussein warheads. At the time of these decisions neither of the munitions had been tested with
BW agent. According to one senior Iragi general, the BW programme at this time headed down
a “hasty, unplanned and badly conceived course’. However, it was inevitable that the coming
war would have had a profound effect on the direction and nature of Iragq’s WMD programmes.
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Irag’s WM D programmes during the Gulf War

According to Iragi authorities, instructions were given to all MIC establishments that they were
to be evacuated of “all dangerous materials and materials and essential assets’ by 15 January
1991. The Gulf War started two days later. It would appear that most WMD programmes were
halted during the war, athough Iragq has acknowledged that the conversion of aircraft fuel drop
tanks in to spray tanks for BW agents such as anthrax, did continue throughout the war.

Many of the facilities and storage sites associated with Iragq’s WMD programmes were destroyed
during the war. Thus, for example, many thousands of chemical bombs and rockets were
destroyed, as were the main production plants at Al Muthanna and Al Falujah. Similarly, the
main missile engineering facilities were also destroyed. However, some WMD factories escaped
destruction during the war including some nuclear facilities and most of the BW facilities.
Furthermore, some equipment at plants that were subject to bombing survived because it had
previously been evacuated to safe locations. For example, some of the CW bomb making
equipment was stored at a sugar factory at Mosul during the war.

Iraq’s policy on WM D after the Gulf War

On 3 April 1991, the UN Security Council adopted Resolution 687 (1991), which established the
UN Special Commission on Irag (UNSCOM), and required Iraq to “unconditionally accept the
destruction, removal, or rendering harmless, under international supervision” its weapons of
mass destruction, and ballistic missiles over 150 km range, and all associated facilities,
equipment and materials. The first IAEA and UNSCOM inspections took place in May and June
1991.

Early in the inspection process, there were a number of incidents that gave rise to concern over
the prospects of the disarmament demanded by Resolution 687 (1991). For example, in June
1991, access by IAEA and UNSCOM inspectors was blocked at two sites and proscribed
equipment removed (although later recovered by the IAEA). Following these incidents, the
Executive Chairman of UNSCOM and the Director-General of the IAEA visited Baghdad at the
end of June 1991, to secure assurances of Iragi compliance with the resolution.

Iragi officials later revealed that it had retained some of its weapons for about two months after
the adoption of Resolution 687 (1991), because, they argued, Irag's very existence was
threatened at that time. But, in early July 1991, according to Iragi statements to UNSCOM,
Lieutenant-General Hussein Kamal issued instructions for the destruction of weapons and related
items. Iraq declared that bombs and warheads filled with CW and BW agents, bulk chemical and
biologica agents, precursor chemicals, ballistic missiles and missile launchers and other
equipment, were subsequently unilaterally destroyed in the summer of 1991 following
Lieutenant-General Hussein Kamal’s instruction. Irag has declared that its policy of unilateral
destruction was to remove items that would otherwise “complicate matters and prolong the
process with UNSCOM”. Iraq has further stated it was not its intention to mislead UNSCOM.

In statements to UNSCOM, Irag has acknowledged that, in the biological field, its approach to

ending the programme was different to that in chemical, missiles and nuclear. It has been stated
that, although Irag’s BW weapons and agents were unilaterally destroyed in the summer of 1991,

Page 8 of 173



UNMOVIC Working document
6 March 2003

a decision was taken to conceal other aspects of its BW programme from UNSCOM. Thus its
main BW production facility was converted to a civilian plant to disguise its true nature. By early
1995, however, UNSCOM had gathered overwhelming evidence of an Iragi BW programme
and, on 1 July 1995 the Iragi side acknowledged that it had had such a programme and had
produced BW agents on alarge scale, but claimed that it had not produced any BW weapons.

In the years following the adoption of Security Council resolution 687 (1991), UNSCOM and the
|AEA supervised the destruction of those elements of Irag’s proscribed weapon programmes that
were presented by Iraq or that could otherwise be identified. Intensive investigations of WMD
and missile programmes were also conducted in an attempt to verify Iragq’'s declarations. These
investigations were made more difficult by the lack of documentation, most of which, according
to Irag, had been destroyed. One of the major problems experienced by UNSCOM, was
guantifying what may have been unilaterally destroyed by Irag in the summer of 1991,
particularly in respect of quantities of biological and chemical agents, precursor chemicals and
missile fuel, and in determining when such items may have been destroyed.

In early August 1995, Lieutenant-General Hussein Kamal defected to Jordan. Following the
defection, Irag stated that Lieutenant-General Hussein Kamal had been responsible for the
decision to hide aspects of its WMD programmes, including the decision to cover up the BW
programme. Shortly after the defection, Iraq handed over to UNSCOM boxes of documents that
had been stored at Lieutenant-General Hussein Kamal’s chicken farm, known as Haidar Farm.
The documents were records relating to Irag’'s WMD programmes and comprised research
papers, plans, photographs, videotapes and other material. Although not a complete record, they
provide a considerable insight into the programmes and their achievements.

Lieutenant-General Hussein Kamal’s defection also precipitated new disclosures by Irag
concerning its WMD programmes, particularly in the biological field. Subsequently, in 1996 and
1997, Irag provided new biological, chemical and missile declarations describing its proscribed
programmes. UNSCOM continued its attempts to verify these new declarations, until the end of
inspections in December 1998. Its conclusion, at that time, was that there remained many
significant outstanding issues, and these were described in a report to the Security Council,
§/1999/94 of 29 January 1999, and in the report of the Amorim Panel of 30 March 1999
(S/1999/356).
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DEVELOPMENTSFROM DECEMBER 1998 TO PRESENT

UNMOVIC, established under Resolution 1284 (1999), began inspections on 27 November
2002, and has since then obtained a good knowledge of the industrial and scientific landscape of
Irag, as well as of its missile capability and relevant munitions. On 7 December 2002, Iraq
provided a declaration required by Resolution 1441 (2002). This declaration covers Iraq's
proscribed weapons programmes as well as other chemical and biological programmes and
missile developments to December 2002. In October 2002, Iraq also provided UNMOVIC with a
backlog of four years of declarations relating to sites subject to monitoring. On 15 January 2003,
afurther update of semi-annual site declarations was provided. These declarations, together with
inspections and other information, form the basis for UNMOVIC'’ s assessment of Iragi activities
from December 1998 to present.

Difficulties of assessment of possible proscribed activity

For a period of aimost four years, from the end of 1998 until November 2002, there were no UN
weapon inspectors in Irag. Iraq has maintained that no proscribed activities took place during this
interval.

In 1991, Iraq declared its chemical and missile weapons programmes, and made available a
number of proscribed facilities and items for UNSCOM to inspect, verify and deal with. These
declarations provided a basis on which to question Iraq and to probe its explanations for
consistency, etc. Often, this led to the uncovering of more proscribed activities and material.
However, with respect to biological and nuclear weapons programmes, Iraq initially declared in
1991 that it did not have such programmes. Consequently, UNSCOM and the IAEA had to take a
different approach in order to verify whether this was indeed the case. Inspections in these fields
were based on, for example, intelligence reports, supplier information, selective searches for
documents and material, and interviews. Irag was driven to declare its biological and nuclear
programmes, although much remainsto be explained and verified in the biological area.

For the period 1998 to present, UNMOVIC now faces the same situation in all three disciplines
that UNSCOM and the IAEA faced in 1991 regarding biologica and nuclear weapons issues.
There are no leads, such as stocks of proscribed items, or WMD production facilities for
UNMOVIC to inspect. Instead, UNMOVIC must verify the absence of any new activities or
proscribed items, new or retained. The onus is clearly on Iraq to provide the requisite
information or devise other ways in which UNMOVIC can gain confidence that Irag's
declarations are correct and comprehensive. At the same time, UNMOVIC will avail itself of
intelligence reports, supplier information, selective searches for documents and material, aerial
imagery from satellites and different aircraft platforms, interviews, remote monitoring with video
and other sensors, etc. to gain information that could be used to evaluate various aspects of Irag’'s
declarations.

Four years without inspection is a significant period. Given the history of Iraq's proscribed

weapons programmes (see Appendix), Iraq potentially could have made considerable
advancements in that time, particularly in the biological and chemical fields. For example, within
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a period of about three years, Irag built most of its chemical weapons plant at Al Muthanna and
went into large-scale production of a variety of CW agents and munitions. And it took just two
yearsto build its BW production plant at Al Hakam and produce over 27,000 litres of BW agent.
Plants of such a size would of course be easy to detect, but they could also be disguised as dual
purpose plants now producing some civilian product. In fact, that is exactly how Irag presented
its BW production facilities to UNSCOM inspectors from 1991 to 1995. Smaller plants and
underground or mobile facilities would be harder to detect.

UNMOVIC has received many reports suggesting that Irag has been engaged in a range of
proscribed activities during the absence of inspectors. The information has been of a variety of
types, from general assertions to detailed and precise intelligence. Some of it has been presented
publicly, much of it has not. It has included overhead imagery, reports from defectors and other
sources such as communications intercepts.

Intelligence Information and itsinter pretation: some examples

As mentioned above, UNMOVIC has received intelligence report from a number of
governments. Below are a few examples with some indications of the use UNMOVIC has made
of the information, although, for obvious operational reasons, not all of the details are disclosed.

Mobile BW agent production facilities

Several governments have provided UNMOVIC with information relating to truck-mounted BW
agent production facilities. The reports, which are reasonably consistent, refer to a series of
usually three large articulated trucks that together comprise a complete, but small, biological
factory. The reports indicate that one truck would carry fermenters, another the mixing and
preparation tanks and the third, equipment to process and store the product. Several such mobile
factories are said to exist and BW agent was reported to have been produced in them from 1998
to 2002, with some reports suggesting that production continues.

UNMOVIC has not had direct access to the originators of these reports, some of whom are
persons claiming to have been directly involved in the design and manufacture of mobile
facilitiesin Irag. In theory, such facilities are possible and, indeed, Iraq has acknowledged that in
the late 1980s such facilities were seriously considered. Senior lragi officias informed
UNSCOM that the concept was ultimately rejected because it was considered to be impractical.

The investigation of mobile facilities is inherently difficult. Most of the transport of goods
around Iraq is by truck and there are many thousands of vehiclesin Iraq that potentially could be
used. In any case, if such factories existed, they would not necessarily be on the roads of Irag
after the start of inspections in November 2002. Furthermore, such factories would be easy to
dismantle and the components used for innocent purposes. Nevertheless, UNMOVIC has studied
ways by which mobile facilities could be investigated and has conducted some initial inspections
in this connection. This is an area where Iraq's active assistance and cooperation will be
required, both in the development by UNMOVIC of a system of road/rail traffic monitoring and
in its implementation. Such a system could be based, for example, on strategically placed vehicle
checkpoints that could be moved as required. These checkpoints could be supported by aerial
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platforms such as helicopters and drones to monitor traffic activity surrounding the checkpoints
and track vehicles identified for more scrutiny. Freight trains could be searched at random, not
only at loading platforms, but also between stations at, for example, railway crossings. The more
comprehensive the system, the better Iraq will be able to address the concerns consistently and
repeatedly voiced that it has such facilities and does move proscribed materials by road and rail
to evade detection.

Underground Facilities

UNMOVIC has also received many reports of underground facilities involved in a range of
proscribed activities from research to the production of CW and BW agents. Such facilities have
been reported to be at locations throughout Irag, from the mountains in the north, to buildingsin
Baghdad, including a Baghdad hospital.

In some cases, where the location could be positively identified, inspectors have investigated the
site using the tools available to them, including ground penetrating radar. However, in many
cases, the locations have not been specific and, in such circumstances, further intelligence has
been sought.

The result, so far, is that no underground facility of specia interest has been found. Although
they may be easier to find than mobile facilities, they are till a difficult target and it is always
possible that inspectors have missed a hidden entrance. Like mobile facilities, any dedicated
underground CW or BW facility could also have been dismantled prior to inspection.
UNMOVIC does not dismiss the possibility that such facilities exist and will continue to
investigate reports as appropriate. Given the vast number of potential underground “sites’
capable of hosting CW or BW production or storage facilitiesin Irag, inspectionsin this areawill
have to be dynamic and rely on specific intelligence information.

Unmanned Aerial Vehicles

Unmanned Aeria Vehicles (UAVS) that fly autonomously to pre-programmed targets, and
Remotely Piloted Vehicles (RPVs), that are controlled from the ground or another aircraft, are of
particular interest to UNMOVIC because of their potential to deliver a weapon to a remote
target. Even though some UAVs are small and can only carry a few tens of kilogrammes as
payload, this could be significant if that payload is a BW agent such as anthrax. Indeed, Irag has
declared that in 1988 it considered RPVs as a delivery vehicle to spray BW agents, but said that
it rejected the idea as the aircraft possessed at that time were too small. Subsequently in 1990,
Iraq developed aremotely piloted MIG possibly to be equipped with a spray tank for the delivery
of a BW agent, (see the clustered issue on Spray devices and Remotely Piloted Vehicles).
UAVSRPVs with a BW or CW payload are, of course, proscribed, as is any UAV/RPV with a
range greater than 150 kilometres.

UNMOVIC has received intelligence reports of the development, during the past four years, of
UAVsand RPVsthat exceed the 150 kilometres limit. In fact, one report describes a UAV with a
range of 500 kilometres.
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Iraq has not declared the development of any UAV. However, it has declared that it developed
during the past few years, two new RPVs with arange of 100 kilometres (see below). The stated
design goal for one of the RPV’s, designated by Irag as “RPV-20", was to create a drone with an
endurance of one hour that had an autonomous system for guidance and control with GPS
navigation. Recent inspections have also revealed the existence of a drone with a wingspan of
7.45 metres that has not been declared by Irag. Officias at the inspection site stated that the
drone had been test flown. Further investigation is required to establish the actual specifications
and capabilities of these RPV’s and whether Irag has UAV/RPV s that exceed the 150 kilometers
limit.

Movement of proscribed material

There have been many reports claiming that there have been movements of proscribed materials
around Irag, with some such moves reported to have occurred immediately before the resumption
of inspections. Such items have variously been stated to be documents, missiles and chemical
and biological weapons. As before, the evidence for this has been of variable credibility and in
some cases is subject to different interpretations.

Proscribed items may well have been moved around Iraq before inspectors arrived, and possibly
continued after their return. However, based on inspections and the information UNMOVIC has
seen so far, it is not possible for UNMOVIC to reach any conclusions on the matter. This is
another area where Irag’s active assistance and cooperation will be required in UNMOVIC
developing and implementing a system of road/rail traffic monitoring to help dispel concerns that
movements of proscribed materials are taking place.

Non-Proscribed Developments 1998 to present

While possible proscribed activities over the past four years are difficult for UNMOVIC to
detect, UNMOVIC is reasonably knowledgeable of the non-proscribed scientific and technical
developments that occurred during this period. Iraq listed such activities in its declaration of 7
December 2002 and in its semi-annual declarations. Most of the locations and activities so
declared have now been inspected by UNMOVIC.

Chemical and biological

In the chemical and biologica fields, Irag's civilian scientific and technical capabilities have
only slowly increased in the past four years. Irag has demonstrated the ability to manufacture
both chemical and biological equipment, such as simple process equipment and fermenters.

In the chemical area, Irag has repaired some equipment destroyed under UNSCOM supervision,
and has installed such equipment in plants producing chlorine and phenols. Irag has also
refurbished some chemical facilities, and others have undergone a modest expansion. No
significant new plants have been constructed.

In the biological field, there has been a new emphasis on higher education in biotechnology and
a new genetic engineering facility has been established. Overall, in biological industries, there
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has been a modest expansion, reflected in an increase in staffing of 10 to 20 %. One new
biological fermentation plant has been built for the production of acohol.

In general, there is little evidence of change in the chemical and biological disciplines beyond
that noted above. No proscribed activities, or the result of such activities from the period of
1998-2002 have, so far, been detected through inspections. . There are a number of chemical and
biological facilities or production units that could be used for both proscribed and non-proscribed
purposes. In order to verify and monitor the status of such facilities, information such as original
documents concerning budgets, the employment of certain individuals, planning, imports and log
books of key items of equipment should be provided to UNMOVIC.

Missile technology

There has been a surge of activity in the missile technology field in Irag in the past four years.
While UNMOVIC is till evaluating the full extent of this activity, some devel opments are noted
below.

Foremost amongst recent developments are two ballistic missile systems: the Al Samoud 2
(liquid propellant) and the Al Fatah (solid propellant). Both missiles have been tested to a range
of greater than that permitted under resolution 687 (1991) with the Al Samoud 2 tested to a
maximum range of 183 kilometres and the Al Fatah to 161 kilometres. UNMOVIC convened a
panel of international missile experts in February 2003, to consider these missile systems. The
experts concluded that the Al Samoud 2, as deployed, is capable of a range greater than 150
kilometres and UNMOV IC has therefore informed Iraq that the missile is proscribed and must be
destroyed. Iraq started the destruction of these missileson 1 March 2003 and is likely to finish by
the end of the month. As of February 2003, UNMOVIC's final assessment of the Al Fatah had
not been made, pending the collection and analysis of further technical information.

Other missile systems are in various stages of development. A surface-to-air, solid propellant,
missile system named the Al Abour is one example. The launcher for this missile is still under
development, and will be capable of holding four missiles smultaneously, to be launched
vertically.

Although these missile systems have been indigenously developed, they rely heavily on imported
technology. The Al Samoud 2, for example, uses engines from an anti-aircraft missile. Iraq has
declared that approximately 380 such engines have been imported for this purpose. Engines from
cannibalized anti-aircraft missiles aready in-country have also been used. All such engines
found to be associated with the Al Samoud 2 programme will be destroyed under UNMOVIC
supervision.

Iraq further declared the development of a liquid propulsion engine, the Kandoosh, using a
combination of liquid oxygen/ethanol. Other new projects include a spin motor for the Al Fatah
(previously known as the Ababil 100, solid propellant), GPS guided HY-2 and AM 39 Exocet
missiles and replacement of the guidance section for several surface-to-air missiles. Iraq aso
declared two new remote piloted vehicle (RPV) known as Musaryara 20 and 30 with a declared
range of 100 kilometres. Iraq stated, in its December 2002 declaration, that the activities related

Page 15 of 173



UNMOVIC Working document
6 March 2003

to the development of the L-29 jet training RPV (the Al Baia @) were discontinued due to lack of
imported equipment. These declarations need to be verified.

Other missile systems with ranges in excess of 150 kilometres may possibly be under
development or planned. Indications of this come from solid propellant casting chambers Iraq
has acquired through indigenous production or from the repair of old chambers. The size of these
chambers would enable the manufacture of a missile system with a range much greater than 150
kilometres. In February 2003, after advice from the panel of experts previously mentioned,
UNMOVIC determined that these chambers were proscribed. It supervised the destruction of the
chambers in March 2003. As aresult, Irag’s capability to produce large solid fuel rocket motors
has been diminished.

Iraq has also upgraded its solid propellant test stand at Al Mutasim, enabling it to test higher
thrust missiles. At Al Rafah, a liquid propellant missile test stand is under construction, which
has been assessed to be capable of testing liquid propellant engines with thrusts greater than that
of the SA-2 engine. Furthermore, Iraq has declared that it has resumed research on UDMH, a
highly energetic fuel that could be used for proscribed or non-proscribed missile systems.

Iraq’s semi-annual declarations

In al three disciplines above, Iraq is required to provide details of sites subject to monitoring,
their activities, materials used, products, personnel and other information in its semi-annual
declarations. This provides the basis for monitoring. During inspection of these sites information
is collected and compared with that declared. Confirmation of the information declared provides
confidence that the site has not been involved in any proscribed activity. It is therefore important
to the process that Iraq provides accurate and detailed information in its semi-annual
declarations.

Although there have been some inconsistencies and discrepancies in lrag's semi-annual
declarations, the largest failing is the lack of information on suppliers. UNMOVIC has noted in
the biological area about 40 cases where insufficient information is provided on the supplier, and
in the chemical area, about 70. In the missile area however there are almost 500 examples of
imports where the supplier has been inadequately identified. On many occasions the imports are
simply referred to as coming from the “local market” or from “Iraq” when it is clear that the
items actually originated from overseas. In such cases, the actual supplier and country of origin
have not been identified. Items have included gyroscopes, chemicals and laboratory equipment.
There is evidence to indicate that many of components for Iraq’s declared RPV's and missiles
originated from overseas and the supplier has been inadequately identified.

Lists of Names Supplied by Iraq

So far, Iraq has submitted lists of names on four separate occasions. Most of these lists have
concerned Irag's past programs and explicitly state that they end in 1991. An exception to this
was a submission of 685 names associated with the current Iragi missile programmes. There are
doubts as to the completeness of Iraq’s lists of names even for the previous programmes. For
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instance, Iraq lists less than 132 “experts, specialists, and technicians,” to use lrag's term, as
having worked in the entire chemical weapons programme. UNMOVIC databases, on the other
hand, indicate that over 325 individuals were engaged in chemical weapons related research or
had responsible positions associated with agent production at the Muthanna State Establishment
alone. It would be useful to have the employment history these persons and know what they are
doing today.

Interviews with the persons indicated above could be an effective method to help resolve
outstanding issues relating to Irag's past weapons of mass destruction programmes as well as
existing doubts about what has occurred during the absence of inspectors from 1998 to 2002. It
would seem to be in Irag’'s interest to not only encourage, but insist that individuals agree to be
interviewed in private.

Actionsthat Iraq could take

Iraq will need to provide more information to support its declaration and other statements
concerning activities during the past four years in engender confidence that no proscribed
activities occurred in a period when no inspectors were present.

Based on the above considerations, UNMOVIC has developed some ideas of the type of
information that could assist. UNMOV I C suggestions of required Iragi actions include:

e Fully declare the names of individuals who have been associated with Irag’'s proscribed
programmes.

e Provide the employment records, from 1998 to present, of the above individuals.

e Facilitate the granting of interviews in private to UNMOVIC by individuals identified by
UNMOVIC as being relevant to the resolution of disarmament issuesin Irag.

e Provide complete supplier information for items Iraq has declared purchased from the
“local market”. Most such items have been clearly identified through inspections as
foreign made and have not been processed through the UN export/import mechanism.
The information to be provided should include the full name and address of the foreign
supplier(s) and all intermediary persons, banks, companies, government institutions, etc.,
both Iragi and foreign, involved.

e Provide full cooperation in the establishment by UNMOVIC of a system of road/rail
traffic monitoring in Irag and facilitate its implementation.

e Explain, with credible evidence, the purposes for which the various RPV/UAV platforms

were created and provide the full names, Iragi and foreign, of al organizations,
ingtitutions etc., and the associated persons involved.
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e Provide details on imports for the RPV/UAV programme, such as the supply of engines,
GPS guidance systems, airframes, etc. and include the full name and address of the
foreign supplier(s) and all intermediary persons, banks, companies, government
institutions, etc., both Iragi and foreign, involved.

Analysis and verification of this information and examination of it for consistency, both
internally and with other information, may assist UNMOVIC to determine patterns of activity
and whether Iraq isintending to develop RPV/UAVs that would be capable of carrying chemical
or biologica agent. While this may not result in full certainty that proscribed activities did not
take place, in combination with extensive inspections and monitoring, it will help raise the level
of confidence that there are no significant gaps in the information Iraq has provided UNMOVIC.
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I. MISSILE CLUSTERS

a. Scud type missiles

Introduction

In 1974, Iraq started taking delivery of the foreign made Scud-B, a surface-to-surface combat
missile with a range up to 300 kilometres, and associated equipment (launchers, ground support
equipment). At the beginning of 1987, Irag started modifying Scud-B missiles to extend their
range. After several tests, on 3 August 1987, a test missile achieved a range of approximately
615 kilometres. This modified missile was subsequently designated as Al Hussein. After this
success, Iraq decided to reverse-engineer the Scud-B missile. At the beginning of 1988, the
director of the Military Industrialization Commission (MIC) tasked a facility designated as
Project 1728 to indigenously develop and produce Scud-type engines.

Background

In August 1991, Iraq declared the import of a total of 819 Scud-B combat missiles with a
matching number of conventional warheads. It also declared matching quantities for the import
of main fuel (818 tonnes) and oxidizer (2895 tonnes) for those missiles. Iraq further declared that
it had imported 11 Scud-B missile transporter-erector-launchers (TEL), and had declared the
indigenous production of four additional launchers (known as Al Nida) from imported trucks and
50-tonne trailers. These missiles, launchers and propellants constituted the core elements of
Iraq’s missile force before the Gulf War. UNSCOM was satisfied that 817 out of 819 imported
Scud-B missiles had been accounted for. This finding was endorsed by UNSCOM
Commissioners in November 1997. However, UNSCOM could not account for approximately 25
imported warheads.

Irag had declared the unilateral destruction of significant quantities of Scud-B propellants.
However, this was not supported by documentation. Iraq did not provide two inventory diaries,
known to UNSCOM and requested by it, that had covered the time of the destruction of the
proscribed missile propellants. Iraq has maintained its position that it did not have these diaries
when UNMOVIC repeated the request in January 2003. In June 1998, Iraq indicated that, due to
the stated limited storage lifetime of the main fuel (7 years) and of the oxidizer (10 years), they
would no longer have been usable.

UNSCOM could not confirm the existence of other suppliers of Scud-B combat missilesto Irag.

Prior to the Gulf war (1988-1990), Iraq had also made extensive efforts to develop its capability
to indigenously produce Scud-type missiles. In this respect, Iraq declared that it had been able to
indigenously produce a total of 80 combustion chamber/nozzle assemblies, of which 54 to 57
had been regjected due to poor production quality. Iraq had declared the unilateral destruction of
the combustion chamber/nozzle assemblies. However, the methods used for this destruction
prevented UNSCOM from achieving a full accounting of the 80 assemblies.

Iraq also stated in 1997 that, in April 1990, it had indigenously produced seven “training”
engines, which had been delivered to an operational missile unit for training purposes. Iraq stated
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that these engines had been unilaterally destroyed, along with the imported missilesin July 1991.
UNSCOM did not find any remnants of such engines and, therefore, could not verify this
declaration. These assertions were repeated in a document provided to UNMOVIC on 8 February
2003.

In February 1998, Iraq declared that, prior to the Gulf war, it had indigenously produced 121
Scud-type warheads. This was discussed during a Technical Evaluation Meeting in 1998 and,
although Irag orally provided information concerning the production of these warheads, it did not
support the information with any documentation. UNSCOM could not find remnants for
approximately 25 of the declared indigenously produced warheads. UNSCOM was not able to
obtain afull picture of Iraq’s warhead production.

In February 1996, Iraq admitted that, before the Gulf War, it had started to construct facilities to
produce Scud-B propellants and that construction had continued after the adoption of resolution
687 (1991). However, Irag stated that the facilities never became operational and were
eventually converted to civilian use and submitted for monitoring by UNSCOM until December
1998.

Iraq imported key engine components that it could not indigenously produce. For example, Irag
declared that, between mid-1989 and mid-1990, it had received from aforeign supplier 35 turbo-
pumps out of an initial order of 305. According to Irag, atotal of 14 turbo-pumps had been used
in testing activities and the remainder had been unilaterally destroyed in July 1991. The
extensive methods used for the unilateral destruction prevented UNSCOM from making a full
accounting for the declared turbo-pumps. UNSCOM also obtained documentary proof that two
turbo-pumps did not arrive in Iragq until six months after the date Iraq declared it had used them
in static tests.

Iraq stated that, due to the lack of certain equipment, components and know-how, Project 1728
had not been able to produce a complete engine. However, in 1998, UNSCOM concluded that,
by late 1990, Iraq had had the capability to indigenously manufacture, from indigenously
produced and foreign parts, a limited number of Scud-type engines and missiles. It should
nevertheless be noted that, in 1998, Iraq was experiencing some difficulties in indigenously
producing/assembling an Al Samoud engine, a smaller liquid propulsion engine based on the
same technology as that of the Scud-B.

Before the Gulf War, Irag had the capability to indigenously manufacture warheads, airframes,
and certain engine components but had to rely on imports for some key engine components as
well as guidance and control (G&C) components. Iraq had attempted to indigenously produce
Scud-B type propellants and was abl e to assembl e an indigenous launcher.

UNSCOM found that Iraq had continued to engage in activities after they had become proscribed
by the adoption of resolution 687 (1991). For example, Iraq had established working groups as
late as November 1993 to work on Scud-B guidance and control systems. Irag stated that the
working groups were able to produce only preliminary production drawings and that they had
been disbanded two weeks after having started work.
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Following Lieutenant-General Hussein Kamal’s defection, the Iragi authorities handed over to
UNSCOM a small number of Scud-B guidance and control equipment and various other parts
that had been imported for its pre-Gulf War missile activities.

Iraq stated in early 1996 that, in 1995, a foreign middleman had offered Iraq five disassembled
second-hand TELSs of a size much larger than the Scud-B TELs. According to Iraqg, since it had
had no interest in the offer, the proposal had been rejected and the parts had never been
delivered.

In 1995, Iraq declared that it had not informed UNSCOM of the work it had carried out at the Al
Sadiq factory in 1992/1993 for some 18 months as the work had only been related to non-
proscribed missile production. UNSCOM questioned this rationale given that Iraq had declared
similar work at another facility.

On 3 March 2003, Iraq provided two documents concerning the material balance for combat
warheads and the local production of liquid fuel engines. Earlier, on 25 February 2003, Iraq also
offered to provide UNMOVIC with metal fragments, which it had informed UNSCOM were
from indigenously produced engines. At that time, it had refused to provide the items to
UNSCOM as it had objected to UNSCOM seeking an analysis of the items at laboratories
outside of Irag.

In the material balance for combat warheads document, Iraq indicated its readiness to discuss the
details of the unilateral destruction of the warheads in 1991, and offered to conduct a recount. It
also suggested that joint excavations be conducted at the unilateral destruction site and at the site
where destruction had been carried out under UNSCOM supervision. Iragq also provided the
names of eight persons who it states had carried out the transport and destruction of warheads in
1991. UNMOVIC is still reviewing the information and other details provided in the document.
It is still not clear whether the activities suggested could help resolve any part of the outstanding
issuesin this area.

As for the document on local production of liquid fuel engines, it states inter alia that Irag did
not reach the stage of producing a combat-level engine until 17 January 1991. The document also
provides a list of 46 persons, in addition to the five senior staff that had been named in its 1996
FFCD, who it states were the main scientific and engineering staff in Project 1728. An analysis
of the information provided is underway.

Assessment

Although UNSCOM reported that all but two of the 819 declared imported Scud-B combat
missiles had been “effectively” accounted for, the stated consumption of some missiles could not
be independently verified. This was the case for 14 Scud-B missiles as targets in a missile
interception project. While such use is supported by some documentation contained in the so-
called Scud files, it is questionable whether Iraq would have really used, what were at that time,
valuable operational assets in the pursuit of such a project. Furthermore, available data could
only corroborate a very small number of declared missile launches at that time. It cannot be
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excluded that Iraq retained a certain numbers of the missiles. The additional information Irag
provided on 8 February 2003 on the missile interception project does not resolve the outstanding
guestions.

Iraq’ s thorough methods of unilateral destruction prevented an assessment of its achievementsin
the indigenous production of Scud-B engines. Furthermore, the methods used prevented a clear
accounting of the “training” engines and some specific key components of the indigenously
produced liquid propellant engine. The lack of evidence to support Irag’'s declarations on its
destruction of these indigenously produced “training” engines, as well as on the key engine
components, such as turbo-pumps, raises the question whether they were all destroyed as
declared. Irag could, in fact, have produced a small number of Scud-type liquid propellant
engines from both imported turbo-pumps and locally produced engine components.

Moreover, the lack of documentation to support the destruction of a significant amount of Scud-
B liquid propellant, and the fact that approximately 50 warheads were not accounted for among
the remnants of unilateral destruction, suggest that these items may have been retained for a
proscribed missile force. After investigating Irag’'s statement that, due to the limited storage
lifetime, the propellants would now be useless, UNMOVIC has assessed that the propellants
would in fact still be usable and would therefore need to be verified as destroyed.

Questions also arise with respect to activities related to proscribed guidance and control systems
that Iraq had conducted from 1992 to 1995. It is difficult to accept Iraq's statement that they
were for non-proscribed missiles. Of particular concern are the guidance and control working
groups that Irag says had been established for a very short period of time in November 1993.
The concern is that Irag may have been conducting reverse engineering of proscribed guidance
and control systems as part of its missile activities even after the adoption of resolutions 687
(1991) and 715 (1991). Furthermore, it cannot be excluded that Irag has retained such guidance
and control equipment.

Another indication of possible proscribed activity is the offer that Iraq said it received from a
middleman for five disassembled TELs. Some parts were already shipped to an adjacent country.
Although Irag said that it had rejected the offer, no evidence has been provided in support. These
parts might have allowed the assembly of one or two TELsS, which would have been another
piece for areconstituted Scud-type missile force. In this connection, Irag has, so far, been unable
to locate a 50-tonne trailer that it declared it had imported for the indigenous production of the
Al Nida mobile launcher and which it claims had been stolen. Irag also did not provide
UNSCOM with the parts of an imported Scud TEL, which it states it had disassembled.

The 2002 CAFCD and its supporting documents, the most recent semi annual declarations, and
the material submitted to UNMOVIC on 8 February 2003 provide no significant new
information relevant to the aforementioned issues.

The following action is required to address the foregoing issues:
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To clear up the uncertainty as to whether Irag has engines and key engine components that could
be used for the production of proscribed missiles, Iragq should submit the remnants of the seven
engines, which it claimed were “training” engines, to UNMOVIC to allow for their analysis and
verification. The examination and analysis of these remnants could help determine the origin of
the material used in the manufacture of the engines as well as their nature. Irag should aso
submit to UNMOVIC the melted remnants of the destroyed key components for analysis. This
could assist in the verification of Iraq’s declaration of the destruction of the turbo-pumps.

Iraqg should also provide documentation such as production records and quality control
documents to support the information it had submitted during the Technical Evaluation Meeting
in 1998. This information could alow UNMOVIC to establish the number of indigenously
produced warheads.

In order to address the broader question of the existence of a possible Scud-type missile force,
Iraq should provide specific documentation in support of its declarations. An example would be
the two reports written by the missile force commander on 30 January 1991 and in May 1991
that, on the basis of Iragq’'s own declarations and outside information, are known to exist. The
first report could help clarify the state of the combat missile force at the end of the Gulf War.
The second report could allow clarification of the status of the missile force just after the
adoption of resolution 687 (1991). Iraq should aso provide technical documentation concerning
the interception missile project in order to support its declaration on the use of Scud-B missiles
as targets in the project. The provision of the two diaries that relate to the unilateral destruction
of the proscribed missile propellants should also be provided. Iragq’'s most recent response to
UNMOVIC’ s request on these matters provides no further clarification.

As for the activities related to guidance and control systems, such as gyroscope reverse
engineering and procurement of various guidance and control components, Irag should also
provide UNMOVIC with all the Scud-B guidance and control drawings and hardware and
documentation that it may still have.

Irag’ s intent in conducting proscribed missile activities or procurement after the adoption and its
acceptance of resolutions 687 (1991) and 715 (1991) needs to be clarified. In addition, the scope
of these activities cannot be fully established until convincing evidence and answers are provided

by Iraqg.

Guidance and control activities, including research and development, will need specific attention
dueto their particular dual-use nature.

Actionsthat Iraq could take to help resolve theissue
- Present any retained proscribed missiles and associated equipment, including the 50-tonne
trailer declared to have been stolen and the parts from a disassembled imported Scud TEL.
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Present the remnants of the seven engines, which it claimed were “training” engines, for
analysis and verification. As proposed by Irag on 8 February 2003, the fragments found by
Irag on 4 August 1997 should aso be presented for analysis.

Present the melted remnants of the destroyed key components, including the turbo-pumps for
analysis.

Present documentation or other evidence to support the information it had submitted during
the TEM in 1998 on the number of indigenously produced warheads.

Present other specific documentation, such as the two reports written by the missile force
commander on 30 January 1991 and in May 1991; technical documentation, such as
videotapes and tracking data, concerning the interception missile project; and the two diaries
that relate to the unilateral destruction of the proscribed missile propellants.

Present any remaining Scud-B guidance and control drawings, documentation and hardware.

Explain and present credible evidence on why it had conducted proscribed missile activities
and procurement after the adoption and acceptance by Irag of resolutions 687 (1991) and 715
(1991).
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b. SA-2 Missile Technology

Introduction

The SA-2 (also known as Volga) is a medium range two-stage surface-to-air missile with a solid
propellant booster and a liquid propellant engine for the upper stage. Iraq first acquired SA-2
missile systems from a foreign supplier in the early 1970s. The SA-2 was designed to intercept
aircraft, cruise missiles and other aeria targets at medium altitudes. Iraq's military industry
carried out severa projects that involved the modification or reverse engineering of SA-2
missiles to achieve longer ranges - up to or beyond 150 kilometres - in a surface-to-surface
mode.

Background

In July 1991, Iraq declared that, from June 1988 to July 1989, two missile projects, Fahad 300
and Fahad 500, had been working on the modification of the SA-2 missiles into surface-to-
surface missiles with ranges of 300 and 500 kilometres respectively. Iraq stated that the Fahad
300 was tested but the project was abandoned due to the missile’ slack of accuracy. Work did not
proceed with the Fahad 500 project. UNSCOM supervised the destruction of nine Fahad 300
missilesin 1991. UNSCOM could neither verify Iraq’ s declarations regarding missiles consumed
in testing, nor the number of SA-2 missiles modified. It istherefore not possible to exclude that
some of these converted missiles may still remainin Irag.

Between 1991 and 1993, Iraq aso worked on a project to develop a surface-to-surface missile
originally called “G-1" and concealed this activity from UNSCOM until after the defection of
Lieutenant-General Hussein Kamal in 1995. Subsequently, in its 1996 FFCD, Iraq described a
previously undeclared project within a wider missile programme. Experiments were conducted
using certain major parts from the SA-2 missile. Iraq declared that the missile was not intended
to reach proscribed ranges and that it did not exceed such ranges when fitted with a 450 kg
warhead and a reduced fuel load. UNSCOM was unable to verify the declared range achieved by
thismissile. However, it assessed that the system was inherently capable of reaching proscribed
ranges.

The “G-1" project was also linked with the so-called “Al Rafidain” project, which sought to
reverse engineer and indigenously produce an SA-2 missile. In addition to the different role of
the missiles, Iraq declared that they differed in the volume and number of fuel tanks. After the
“G-1" project was said to have been cancelled in 1993, work continued within the Ababil
programme to produce another design for a ground-to-ground missile based on SA-2 technology,
which later was renamed as Al Samoud.

According to Irag, from the beginning of 1992 until October 1993, the team of engineers that had
worked previously on the reverse engineering of the “Scud” missile was tasked to work at Al
Sadiq engineering facility on the indigenous manufacture of liquid propellant engines based on
the SA-2 design. In January 1994, Al Sadiq facility merged with Al-Karama Establishment. The
production of various parts was distributed among several establishments of the Military
Industrialization Commission (MIC). With aview to producing five engines, several components
were manufactured. However, Irag declared, no complete engines were produced. In order to
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conceal this activity from UNSCOM, drawing designator numbers were changed to refer to
helicopter parts. Iraq later declared, in its 1996 FFCD, that Al Sadiq was charged with the
production of liquid propellant engines for the “ Ababil 100" project.

In the context of its nuclear inspections, an IAEA inspection team was taken to Al Sadiq by Irag
in November 1993. All the equipment remaining there at that time was recorded. On the lAEA’s
recommendation, UNSCOM subsequently inspected the facility and found no evidence of any
production having occurred at the facility after November 1993. Dual-use equipment from Al
Sadiq facility was gradualy transferred to declared sites. However, the work that had been
undertaken at Al Sadiq prior to the IAEA inspection was not declared to UNSCOM until 1995.
Some of the components produced were declared to have been destroyed unilaterally. Little
documentary evidence exists to support Iraq’ s declarations regarding the nature of missile engine
production activities at this facility.

After discovery of Iraq's efforts to develop ballistic missile systems based on the modification of
the SA-2, UNSCOM became concerned about the potential use of the technology incorporated in
this system and decided to include the SA-2 in its monitoring activities in 1996.

After resumption of the inspection regime based on resolution 1441 (2002), Iraq declared that the
design configuration for the Al Samoud was modified to increase the diameter of the airframe
from 500 millimetres to 760 millimetres. The modified missile was referred to as Al Samoud 2.
Iraq conducted 23 flight tests of the Al Samoud 2, 13 of which reached ranges greater than 150
kilometres, the maximum being 183 kilometres. Iraq declared the production of 76 Al Samoud 2
missiles, 118 warheads and 9 Al Samoud launchers. During an inspection, an Iragi engineer
stated that the 500 millimetres configuration was no longer being produced and explained that
the larger missile provided a better length/diameter ratio, which increased the stability of the
missile.

During the period 2000-2002, nine static tests were carried out using another fuel, AZ-11, that
contained up to 11% of Unsymmetrical Dimethyl Hydrazine (UDMH), in an effort to achieve
increased performance. Iraq stated that these tests had failed and the project cancelled.

An Iragi engineer stated that Irag was now indigenously producing the Volga engine turbopump
starter, the oxidizer and fuel shut-off valves, the oxidizer and fuel start valves and the regulator
valve (partialy).

Also related to the Al Samoud question is a number of Volga engines imported outside of the
export/import mechanism and in contravention of paragraph 24 of resolution 687 (1991) over the
past few years. In its 2002 CAFCD, Iraq has declared that it had imported 131 Volga engines;
however, during an inspection, UNMOVIC found 231 Volga engines that were stored at a
missile facility responsible for the production of the Al Samoud/Al Samoud 2. Iraq provided
copies of the contracts, which accounted for 234 engines, and which clearly show that the
equipment was smuggled into Irag, via a neighboring country. Iraq further informed an
inspection team of the arrival of 149 Volga engines at Al Samoud Factory, which would raise the
total imported engines to about 380.
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At the same time, Iraq declared that it had dismantled a certain number of Volga missiles, some
of which were used in the production of the Al Samoud/Al Samoud 2.

During an inspection, an Iragi engineer stated that a total of 567 Volga engines were obtained
both from an outside source and through the scavenging of Volga missile sustainer engines for
conversion into engines for the Al Samoud/Al Samoud 2.

Iraq has also declared the development of a telemetry station for the Al Samoud 2, which, as of
February 2003, has not been verified by UNMOVIC.

Assessment

Iraq has not declared any existing liquid propellant ballistic missile development except for the
Al Samoud 2, nor has it declared any new information about “G-1", Fahad 300/500, “Rafidain”
project and the work at Al Sadiq engineering facility. It is therefore not possible for UNMOVIC
to fully understand and to verify Iragq's declarations on its earlier missile development projects
based on the SA-2 missile. Of particular concern is the limited amount of documentary evidence
concerning the activities at Al Sadig. Questions arise as to why this work was not declared to
UNSCOM, like ssimilar work on missile development conducted at other facilities. It is also not
possible to fully understand the relationships between the different SA-2 based projects.
However, based on the knowledge UNMOVIC presently has on these projects, they can be
considered as initial steps towards the development of an indigenous liquid propellant engine

capability.

Iraq's statement that it abandoned the Fahad 300/500 projects appears to be credible, first,
because of the missile's lack of accuracy and thus low value as a military weapon and, second,
because of the apparently successful development of the later Al Samoud missile. However, little
documentary evidence has been presented to confirm the claimed destruction of all remaining
Fahad missiles. Accordingly, it cannot be excluded that some Fahad 300 missiles still remain in
Iraq. Moreover, Iraq would have had little difficulty in converting additional SA-2 missiles into
Fahad 300s if it so desired.

Asto the “G-1" Project, it is not possible to verify Iraq's declarations on the work it conducted
under the project. As assessed by UNSCOM, the missile, in the configuration declared by Iraq,
was capable of reaching a proscribed range. By Irag’' s own admission, the smaller indigenously
produced fuel tanks, which were intended to limit the range, were never installed in the missile.
If the smaller tanks had been used, a reduction in the mass of the warhead would still have
enabled the missile to reach a proscribed range.

Among the projects relevant to SA-2 missile technology mentioned above, the most significant
missile development appears to be the Al Samoud 2. The modification on the missile, which was
declared to have started in June 2001, was made despite a 1994 letter from the Executive
Chairman of UNSCOM directing Iraq to limit the diameter of the liquid propulsion missile to
less than 600 millimetres. Furthermore, a November 1997 letter from the Executive Chairman of
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UNSCOM to Irag prohibited the use of engines from Volga/SA-2 surface-to-air missiles for the
usein ballistic missiles.

An international panel of experts convened by UNMOVIC in February 2003 found Al Samoud 2
to be capable of reaching more than 150 km. UNMOV IC has therefore concluded that the missile
is proscribed pursuant to resolutions 687 (1991) and 715 (1991). Of particular note is the fact
that, while Iraq stated that it was still developing the Al Samoud 2, a number of them have
already been delivered to the armed forces (some 63 missiles as of February 2003).

A more adequate and coherent description of various SA-2 related projects, including their
organizational structures is required. With respect to Al Sadiq, Iraq should provide al the
information concerning the work carried out at that facility during the period 1991-1993, such as
production documentation and quality assurance records.

Actionsthat Iraq could take to help resolve theissue
- Present any remaining Fahad missiles.

- Present Al Samoud 2 missiles and related maor parts, including those that were
imported.

- Present all Al Samoud 2 drawings, research and production documentation.

- Present a more adequate and coherent description with credible evidence of the various
SA-2 related projects, including their organizational structures.

- Present a more adequate and coherent description with credible evidence of the work
carried out at Al Sadiq in the period 1991-1993, including production documentation and
quality assurance records.

- Present verifiable information on inventory and consumption of SA-2 missiles, including

on imported missiles and on missiles that have been fired against aircraft and those that
have been dismantled.

- Explain how the parts it dismantled from SA-2 missiles were used in its Al Samoud 2
programme.
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c. Research and development (R& D) on ballistic missiles capable
of proscribed ranges

I ntroduction

Before the Gulf War, Irag was engaged in developing a medium-range ballistic missile (MRBM)
with a range of between 1,000 to 3,000 kilometres, as well as what it referred to as a “ Space
Launch Vehicle’” (SLV). This work included flight simulation anayses, the development of
concepts and related technologies for missile staging, separation and clustering mechanisms for
missiles and a missile engine that used Unsymmetrica Dimethyl Hydrazine (UDMH) fuel,
which is more powerful than that used in the Scud-B missile. Iraq had also acquired foreign
technical support in developing MRBMs and SLVs.

After the Gulf War, by Irag’s own admission and from information obtained by UNSCOM, Iraq
had conducted proscribed R&D after 1991 on clustering missile engines and on multistage
missiles, some of which were based on work that had been conducted before the Gulf War.

Background
Iraq was engaged in various ballistic missile programmes from the mid-1980’ s onwards.

One programme was the Scud-based three-stage missile referred to by Iraq as “Al Abid SLV.”
Thefirst test launch of Al Abid SLV, which used five Scud engines strapped together as the first
stage, was conducted on 5 December 1989. In seeking to further develop Al Abid, Iraq stated in
January 1997 that it had sought assistance from a foreign expert in designing a turbo-pump
capable of simultaneously feeding four clustered Scud-type engines for the first stage of the SLV
and that the expert had completed 85 percent of the turbo-pump design during June and July
1990. At the same time, Iraq declared that Project 1728, which was involved with the
manufacture of Scud-type liquid propellant engines, had been instructed to design, or acquire the
design, for a new 30-tonne thrust liquid propellant engine using UDMH as fuel. The same
foreign expert who designed the turbo-pump was engaged for this purpose during the period May
to July 1990. He completed 95 percent of the preliminary design of the engine. UNSCOM’s
analysis of the known design characteristics confirmed that the engine was designed for the
second stage of Al Abid SLV.

With respect to UDMH fuel, Irag declared in its 1996 missile FFCD and repeated in the 2002
CAFCD that, in 1989, it had signed a contract for the import of 10 tonnes of this fuel for use in
ballistic missiles that it might develop. In January 1990, Iraq conducted a static test of a Scud
engine using the imported UDMH fuel. According to Irag, the test was unsuccessful and the
remaining UDMH fuel was kept in storage. The UDMH fuel was stated by Irag to have been
unilaterally destroyed by explosion in 1992 as no real use for it could be found in the civilian
sector.

While UNSCOM had independently acquired knowledge and information about Iraq’s activities
concerning the turbo-pump, the 30-tonne thrust engine and the static test of a Scud engine using
UDMH fuel, Iragq’s acknowledgement of these activities took place only in September 1995, i.e.
after the defection of Lieutenant-General Hussein Kamal.
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In 1994, UNSCOM found evidence suggesting that Iraq had also been developing and testing
warhead separation mechanisms for the Scud-based Al Hussein/Al Abbas missiles in 1989/1990.
After the defection of Lieutenant-General Hussein Kamal, Irag acknowledged that at the same
time it had conducted these tests, it had also contacted a number of foreign companies for the
supply of approximately 100 sets of a supersonic parachute system that could be used to reduce
the speed of a separated warhead. Irag provided more than one explanation for the purpose of
the parachute system, e.g. that it was needed to help solve missile instability problems and that it
was intended to be part of a system for taking pictures of outer space. According to Irag, it
received only one parachute system, which was delivered in October 1989. Iraq further stated
that the parachute system had not been used and had been kept in storage until late 1995, when it
was given to UNSCOM. UNSCOM could not verify whether only one parachute system had
been delivered to Irag.

In December 1995, Iragi engineers informed UNSCOM that, in 1993, Lieutenant-General
Hussein Kamal had also ordered them to design a turbo-pump capable of simultaneously feeding
four clustered Al Samoud engines. They stated that the objective was to provide a set of
drawings so as to enable the production of the turbo-pump when required. They further stated
that, in 1993, Lieutenant-General Hussein Kamal had also ordered the design of a 7-tonne liquid
propellant engine, but that no calculations or designs had been made and that the project had
never been seriously pursued.

In January 1997, UNSCOM discovered computer diskettes containing computer files with a
missile flight simulation programme. The files contained evidence that, in July 1992, a flight
simulation of a three-stage missile based on Scud-type missiles had been carried out. The
simulated missile was of a different configuration than that of Al Abid SLV. UNSCOM
concluded that the diskettes had been part of a larger collection of computer diskettes the
existence of which had not been disclosed by Irag. UNSCOM also discovered that, from the end
of 1994 to February 1995, Iraq had calculated the trajectories for six different scenarios of
multistage SLV's using SA-2 engine parameters. The calculations showed that the ranges of the
simulated SLV's could have been much greater than 150 kilometres.

After resumption of the inspection regime based on resolution 1441 (2002), UNMOVIC
inspected a new larger liquid propellant test stand being constructed in Al Rafah. Irag has
explained that this new test stand was for both horizontal and vertical testing of the Al Samoud
engine.

In its January 2003 semi-annual declaration, Iraq stated that it had resumed R&D on the
preparation of UDMH at the Ibn Sina General Company and Al Basil State Company.

Assessment

Concerning the R&D activities before December 1998 it is assessed that the SA-2 based SLV's
Iraq studied during 1994-1995 were not viable. All of the different scenarios calculated by Irag
used nine SA-2 engines strapped together for the first stage, which is not technically or militarily
feasible. The Scud-based three-stage SLV that Iraq had smulated in 1992 was based on a more
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technically rational design than the SA-2 based SLVs. Iraq did not, however, seem to have
sufficient knowledge of the guidance and control (G&C) component of cluster and multistage
missiles, nor did it have any known engine test facilities capable of testing second and upper
stage missile engines in a vacuum, or in an assumed vacuum. In this context, Iraq could not have
been able to produce missile systems only on the basis of such theoretical designs and computer
simulations.

What is of concern is the apparent intent behind such activities and, in particular, the conscious
decision to act in contravention of resolution 687 (1991) and to conceal these activities from
UNSCOM. The results of the R&D arising from these activities could provide a suitable
foundation from which Irag could design less ambitious and less complex proscribed missile
systems that would be within its technical and resource capabilities. Iraq needs to explain the
precise nature of its activities concerning clustering, staging and separation mechanisms,
particularly after the adoption of resolution 687 (1991).

Iraq needs to provide documents that would substantiate its declared destruction of the UDMH
fuel. In addition, Iraq needs to declare al of the input/output data it generated during the
computer simulations of the Scud-based SLVs.

Iraq also needs to declare al of the input/output data it generated during the computer
simulations of the Scud-based SLVs. Iraq needs to declare al drawings of the 7-tonne thrust
engine and the turbo-pump it developed to simultaneously feed four clustered SA-2 engines. Irag
also needs to provide UNMOVIC with credible evidence that it abandoned R&D of the turbo-
pump and the engine. In addition, Iraq needs to submit for destruction under UNMOVIC's
supervision all materialsrelated to its work on the SA-2 based SLVs.

As Iraq has recently declared that it had resumed R&D of UDMH fudl, it needs to clarify the
purpose for such activity. Concerning the new larger test stand in Al Rafah, Iraq needs to clarify
the purpose of the stand, including the reason why it has devel oped a horizontal test stand.

Actionsthat Iraq could take to help resolve theissue
- Present all materials related to its work on the SA-2 based SLVs.

- Explain with credible evidence the precise nature of its activities concerning clustering,
staging and separation mechanisms, particularly after the adoption of resolution 687
(1991).

- Present documents or other evidence substantiating its declared destruction of the UDMH
fuel.

- Present all of the input/output data generated during the computer simulations of the
Scud-based SLVs.

- Present al drawings of the 7-tonne thrust engine and the turbo-pump developed to
simultaneously feed four clustered SA-2 engines.
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Present verifiable evidence that it abandoned R& D on the turbo-pump and the engine.
Explain with credible evidence why it had resumed R& D on UDMH.

Explain with credible evidence why it has developed a horizontal test stand at the Al
Rafah site.
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d. FROG (Luna) Special Warheads

Introduction

The 9K52 Lunarocket, also known as Free Rocket Over the Ground (“FROG”), is an unguided,
spin-stabilized, short-range, battlefield support artillery rocket with a range between 70 to 90
kilometres, depending on its configuration. The FROG was originally conceived to be fitted with
a 450-kilogramme high explosive (HE), nuclear or chemical warhead. An improved version of
the FROG can also carry a cargo warhead for delivering bomblets or mines. During the Cold
War it was one of the most common rockets in the Short-Range Nuclear Force (SRNF) at the
division level in the Warsaw Pact. Iraq had only received the conventional warhead version.

Background
The FROG rocket system is not proscribed under resolution 687 (1991). However, it was subject
to monitoring under paragraph 43 of the OMV plan.

In its 1996 FFCD, Iraq stated that, in May 1988, a project designated “Luna S’ was initiated to
convert the FROG rocket warhead into a cluster warhead constructed of aluminum and certain
components of the Ababil 50 rocket. According to Irag, Al Muthanna State Establishment
rejected the proposal to use an aluminum shell as a container for CW agents and the project was
abandoned in July 1988. Iraq stated that only sketches had been produced and that no prototypes
had been built.

Documents found at the Haidar Farm in 1995 were sent to a supporting Government for analysis
in April 1996. In June 1997, the supporting Government provided a written assessment that the
documentation contained all the necessary files and specifications to build a non-conventional
warhead, probably a chemical warhead for the FROG rocket. The assessment also stated that
some documents had been dated in March 1989 and in August 1990, which contradicted Iraq’s
statement that all work relating to non-conventional warheads for such rockets had been
abandoned in 1988.

Assessment

Iraq had the capability to develop indigenously and produce non-conventional warheads for
weapons system such as the Scud missile. It can, therefore, be assumed that Iraq also had the
same capability for a short-range missile like the FROG. In addition, documentary evidence
suggests that Irag had worked on developing this capability at least until August 1990.

While there is no evidence that Iraq continued such work after 1990, given the inconsistencies
and inaccuracies in Irag's missile declarations, the possibility cannot be ruled out. Irag should
provide further evidence to support its assertion that it had abandoned its work on producing a
non-conventional warhead for the FROG and to explain the documents, which contradict this
assertion.

Actionsthat Iraq could take to help resolve theissue

- Present credible evidence to support its assertion that it had abandoned its work on
producing a non-conventional warhead for the FROG and explain the documents, which
contradict this assertion.
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e. Development of solid propellant missile systems before and after
the Gulf War

I ntroduction

Iraq had contracted in 1984 with another country for an advanced short-range ballistic missile
designated as Badr 2000. The missile was to have two stages with a solid composite propellant
rocket motor for the first stage and a liquid propellant engine for the second stage. The missile
would be capable of delivering a payload of approximately 320 kilogrammes at a maximum
range of 750 kilometres. The missile was based on technology far more advanced than that used
in the Scud-type missiles and would have provided a very accurate means of delivery for both
conventional and non-conventional warheads.

Background

In 1991, Iraq declared that, in early 1984, a foreign country had offered the Badr-2000 missile
system to Irag. Iraq stated that, in the beginning, it had had the impression that the project was at
an advanced stage of development and that production of the entire missile system had been
under way in third countries. However, during the discussions prior to signing a contract, it
became clear that the proposed missile system was only at the research and development stage.
Nevertheless, in 1984, Iraq decided to sign an initial contract for 85 missiles and the provision of
equipment to manufacture the missile's solid propellant rocket motor. In 1987, since the supplier
could not fulfill its contractual obligations due to difficulties in obtaining key equipment, another
contract was signed with the same supplier for a reduced number (17) of missiles, including the
transfer of production know-how. Irag stated that, due to long delays in implementing the
contract and financial difficulties, it decided to withdraw from the project. In addition, the
success of the Scud-based Al-Hussein missile convinced Irag to terminate the contract at the
beginning of 1989.

In April and May 1992, UNSCOM verified that the three declared Badr-2000 facilities (Yawm
Al Azim, Dhu Al Figar and Tg) Al Ma arik plants) had been damaged during the Gulf War. In
April/May 1992, further destruction of equipment and buildings at those facilities took place
under or without UNSCOM supervision. Iraq subsequently built facilities at these locations for
the production of non-proscribed missiles, such as the short-range Ababil 100 which is now
referred to as Al Fatah.

In 1995, UNSCOM confirmed with the Government in question that it had cooperated with Irag
in the development of a surface-to-surface missile and that such cooperation had been halted in
1989. However, UNSCOM could neither verify the specifics of the contracts with the
Government, nor clarify what was exactly delivered to Irag. Of particular concern were the parts,
items and technology transfer linked with the contract that had been signed in 1987 and said to
have been aborted in 1989.

Nevertheless, through its verification and assessments, UNSCOM came to the conclusion that
Iraq had neither received operational Badr-2000 missiles nor all of the equipment required for
their military deployment.
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After resumption of the inspection regime based on resolution 1441 (2002), Iraq declared that
large quantities of illegal imports of chemicals, such as ammonium perchlorate (APC) and
aluminum powder in connection with solid propellant missiles such as the Al Fatah, Al Uboor
and some other missile systems. Those compounds are mgjor ingredients for the production of
solid propellant. Iraq also declared the indigenous production of APC and aluminum powder.

Iraq has declared an indigenously produced propellant casting chamber with a diameter that
would be useful for the manufacture of composite propellant missiles with a range considerably
in excess of what is permitted under resolution 687 (1991). During the inspection of Ta Al
Ma arik plants, ak.a. Al Mamoun factory, two additional casting chambers with an even larger
diameter than the one mentioned above were discovered. Irag declared that two of the casting
chambers were provided by aforeign country and that, originally, these chambers were imported
for the Badr-2000 programme project. Although UNSCOM had deemed them proscribed and
supervised their destruction, Iraq had managed to reconstitute them. Irag explained that the depth
of the reconstituted chambers had been shortened from the original 8 meters to 6 meters, which
was sufficient to produce the rocket motor for Al Ubour. UNMOVIC has not verified the sources
and purpose of these chambers yet.

During an inspection of Al Mu’tasim factory, the team noticed that Irag had reinforced and
therefore upgraded the capability (possibly up to 100 tonnes) of a static test stand for solid
propellant rocket motors.

Concerning Al Fatah solid propellant missile, Iraq declared that 96 Al Fatah missiles and 11
launchers had been produced, or were currently under production. Of these, 32 missiles were
declared as deployed. Iraq declared that 33 tests of Al Fatah (unguided version) had been
conducted, eight of which exceeded 150 kilometres in range, the longest being 161 kilometres.

The Al Ubour solid propellant, air-to-air missile, had a rocket motor of the same type as the Al
Fatah, however, the grain composition was different. Two Al Ubour motor cases have so far
been produced. Iraq declared that no flight tests of Al Ubour had yet been performed, although
one static test has been conducted. Iragi engineer explained to an inspection team that the
launcher for the Al Ubour missile was capable of holding four missiles ssmultaneously, to be
launched vertically.

Assessment

In attempting to acquire not only operational missiles but also the associated know-how and the
means of production of a two-stage missile with a solid rocket motor and a liquid propulsion
engine, Iraq had apparently sought to establish a sound technological basis for an industrial
infrastructure capable of producing an advanced short-range ballistic missile (SRBM - up to
1000 kilometres range).

UNMOVIC understands the purpose of the Badr-2000 programme and is confident that it has
never reached the production stage and that no operational delivery means had been obtained by

Irag.

However, in the absence of detailed information from the supplier, particularly concerning the
1987 contract, it cannot be excluded that some Badr-2000 related technological or production
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eguipment was obtained and possibly still remains in Irag. The provision by Iraq of the delivery
schedule that was attached to the contract signed in 1987 would greatly assiss UNMOVIC in the
verification process.

Since the resumption of the inspection process, UNMOV IC has noted a vigorous development of
both Al Fatah and Al Ubour missiles. This is supported by the refurbishment and the
preservation of two large casting chambers in Al Mamoun, the upgrade of capability of a test
stand in Al Mu'tasim, the illegal import and the attempt to indigenously produce chemicals used
for solid propellant. The international panel of experts convened by UNMOVIC in February
2003 concluded that more information was required on the specifications of Al Fatah. The panel
also concluded that the two large reconstructed casting chambers could be used to produce rocket
motors for missiles capable of ranges greater than 150 kilometres.

Actionsthat Iraq could take to help resolve theissue

- Declare all the sources of its import of equipment, raw materials and technology that
were acquired for the solid propulsion missile programme, since 1998,

- Declare the design drawings of Al Ubour missile, including launcher and the associated
radar system in order for UNMOVIC to verify that this missile is actually surface-to-air
missile.

- Explain with credible evidence the reason for upgrading atest stand in Al Mu’tasim.

- Present the delivery schedule that was attached to the contract signed in 1987, and
declare all the equipment, material and technology it had acquired for the Badr-2000.
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[1. MUNITIONSAND OTHER DELIVERY MEANS, CLUSTERS

a. Scud-type Biological and Chemical Warheads

I ntroduction
Iraq produced warheads for Scud-type missiles. These warheads were designed for the delivery
of chemical and biological agents, and are referred to throughout this paper as “special warhead.”

The special warhead was designed to accommodate a canister made of either aluminum or
stainless steel and capable of holding approximately 150 litres of agent. UNSCOM found in
amost all cases that Iraq's biological warheads had stainless steel canisters and chemical
warheads had aluminum canisters. The payload of the special warhead was less than that of the
origina high explosive warhead. To compensate for the lesser weight and consequent change in
the centre of gravity of the missile, lead ballast was added to the nose cone of the special
warhead.

To produce these special warheads, Iraq both modified original Scud warheads and indigenously
manufactured warheads using some imported components, for example structural rings, which it
purchased from aforeign supplier.

Background

In 1991, Iraq declared that it had possessed 30 Scud-type chemical warheads. UNSCOM
confirmed that these warheads had been used for chemical agent. Iraq destroyed 29 of these
warheads under UNSCOM supervision. One warhead was removed from Irag by UNSCOM for
anaysis.

In 1992, Iraq declared an additional 45 Scud-type chemica warheads, which it stated had been
unilaterally destroyed in the summer of 1991. Later, Iraq declared that some of these had actually
been biologica warheads. By 1998, UNSCOM managed to verify the destruction of 43 to 45 of
these warheads from remnants, but not before Iraq's declarations had changed many times. In
addition, Iraq admitted to UNSCOM that it had added warhead nose cones to a declared warhead
destruction site inspected by UNSCOM in an attempt to convince UNSCOM that all declared
warheads could be accounted for. Some aspects of the filling and destruction processes remained
unverified.

Immediately after the defection in August 1995 of Lieutenant-General Hussein Kamal, Director
of the Military Industrialization Corporation (MIC), General Ra ad, Director Genera of Project
144 (Iraq's former prime missile facility), stated “ initially there was an order for 75 containers,
later another 25 were ordered. The order was fulfilled and sent to Al-Muthanna” . [Muthanna
was only filling special warheads with agents and later in the same statement Ra ad describes
how the warheads were filled at Al Muthanna]. However, on 29 and 30 September 1995,
Lieutenant-General Amer Al Sa adi, then Acting Director of MIC, stated that the total number of
special warheads was 75 (25 biological and 50 chemical). Later, during a high level meeting in
April 1997, Lieutenant-General Amer Al Sa'adi stated that it had been wrongly reported to
UNSCOM that there had been 75 chemical plus 25 biological warheads produced.
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The numbers resulting from Irag's latest statements on the subject were 50 chemical warheads
and 25 biological warheads.

Iraq purchased Scud missiles with conventional (high explosive) warheads. Iraq used severd
missiles in testing that did not require the use of a warhead. UNSCOM did not find any
indigenously produced warheads that had been filled with high explosive, but did find some that
had been filled with agent. The foregoing suggests that all of Iraq's indigenously produced
warheads had been intended for special purposes.

In 2003, Iraq declared that it was able to produce Scud-type warheads, including the U-ring from
raw material. However, because the material specification of the raw material was not
appropriate and because it took along time to manufacture, Iraq stated that it chose to import the
U-rings, which it did in 2 groups. One group of U-rings was ready-to-use and one group required
final machining. Iraq aso declared that the structural rings for the Scud airframe were imported
in the same 2 groups and that the group requiring final machining was interchangeable between
the airframe and the warhead. Hence, for UNMOVIC to thoroughly account for warhead U-rings
that were imported in the condition requiring final machining, an accounting would have to be
made of al such airframe and warhead rings. During recent inspections it was noted that several
thousand of these rings were in Iraq’s possession in 1998 and that approximately half were used
in the Al Samoud 2 programme during the absence of inspections. Therefore, an accurate and
verifiable accounting of the rings imported in the condition requiring final machining is no
longer possible.

After convening a Technical Evaluation Meeting, UNSCOM assessed that Iraq’ s declaration that
15 biological warheads had been destroyed simultaneously at a location in Nibai known as P3
conflicted with physical evidence collected at the site. This finding indicated that not all these
warheads had been destroyed at the same time as declared by Iraq. This suggests that some
special warheads were retained for a period and, if so, it would be logical to assume that some
missiles and associated propellant might also have been retained.

UNSCOM'’s investigations showed that Iraq had not provided the true locations where, prior to
the declared unilateral destruction, the above-mentioned 15 biological warheads had been
hidden. In December 1998, Iraq pointed to new locations where it stated the special warheads
had been hidden before being moved to the site where they were unilaterally destroyed.
UNSCOM inspected these new locations but did not have time to complete the discussions with
Iraq on this matter. The location of the warheads prior to destruction is significant since the time
of their departure from the hide site should agree with the time of their arrival at the destruction
site. Previous declarations of this kind have been verified or refuted using high-altitude imagery.

It was observed by UNSCOM that only chemical warheads were found during the period before
Irag’s admission in 1995 that it had had an offensive biological weapons programme. This may
suggest that Iraq destroyed the biological warheads only after it had declared the weaponization
of biological agents, which would raise concerns over the possible retention of missiles as well
during that period. In July 1998, Minister Amer Rashid promised UNSCOM that he would
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investigate how this could have occurred but failed to produce any findings before UNSCOM'’s
departure in December 1998.

In April 1998, UNSCOM took samples from the excavated remnants of the special warheads.
Chemical analysis revealed traces of degradation products related to nerve agents. Of the
warheads sampled, Iraq had consistently maintained that those were filled with alcohal. (Thisis
further discussed in the VX cluster).

Assessment

Although UNSCOM verified the destruction of 73 to 75 of the 75 special warheads that Irag
declared, a number of discrepancies and questions remain, which raise doubts about the
accounting of the special warheads, including the total number produced: statements by some
senior Iragi officials that Irag had possessed 75 chemical and 25 biological Scud-type warheads;
the finding that, at a minimum, 16 to 30 structura rings remain unaccounted for; Irag's
numerous changes to its declarations on these matters; Iraq’'s admitted action taken to mislead
UNSCOM on the location and number of special warheads; the physical evidence which
conflicts with Irag's account of its destruction of biological warheads;, and the fact that no
remnants of biological warheads were found by UNSCOM until after Iraq’s admission in 1995
that it had had an offensive biological weapons programme.

As a consequence of the accounting questions above, uncertainty remains concerning the types
and numbers of chemical and biological agentsit filled into the special warheads. The finding of
degradation products related to nerve agents, on some warhead remnants suggests that its
declaration may not be complete.

Irag has declared that it only ever produced warheads using rings that were imported in the read-
to-use condition and so suggests this as the means of accounting. If the original production
records of the indigenously produced warheads were provided to UNMOVIC and were found to
support this declaration, such an accounting method could be acceptable.

Some doubts exist regarding Iraq’ s assertion that it could not do the final machining required for
the semi-finished structura rings. This has been reinforced by General Sa'adi’s statement, in
July 2002 to UNMOVIC, that the manufacture of such rings was easy. In 2003, Irag explained
that prototype warheads rings had been indigenously produced prior to the Gulf War. Although
they were produced from the incorrect grade of material, they were found acceptable. However,
Irag did not pursue production due to the lack of appropriate material and the fact that it was a
time consuming process.

To help resolve these issues, Iraq should provide documents to support its assertion that it had
only produced 75 specia warheads and provide an explanation for the evidence UNSCOM found
which contradicts Irag’ s assertion that it had simultaneously destroyed 15 biological warheads at
Nibai. Such documents could include: all the meeting minutes from an Iragi High Level
Committee that, according to Irag, had been formed, on 30 June 1991, to address the issue of
retaining proscribed materials and weapons, official written records ordering the destruction of
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warheads and the diary of Brigadier Ismail dealing with missile-related activities in 1990 and
1991 in its entirety.

Iraq should follow up the investigation that Minister Rashid had promised UNSCOM as to why
no biological warheads were found until after 1995.

Thisissueislinked to the wider issue of whether Iraq had retained Scud-type missiles, propellant
and alaunching capability after the declared destruction dates.

Actionsthat Iraq could take to help resolve theissue
- Present any remaining Scud-type special warheadsto UNMOVIC.

- Present further evidence to support its declarations concerning the number of special
warheads that it had produced, such as a complete production-planning chart and
supporting documents.

- Provide a credible explanation for why no biological warheads were found until after
1995 and present documentary evidence in support.

- Verify its declaration of the locations of the biological warheads immediately prior to
their transport to Nibal P3, where it said they had been destroyed.

- Present further explanation supplemented with verifiable evidence is required of Iraq

concerning its declaration that it had unilaterally destroyed, at the same time and location,
15 biological warheads at Nibai, P3.
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b. R-400 and R-400A Bombs

Introduction

Prior to 1988, Irag designed and produced all of its aerial munitions designated for CW use for
high altitude delivery. In 1990, however, the R-400 type bombs were indigenously produced
especialy for low atitude CBW delivery. The bomb has a 90 litre capacity with a steel body,
longitudinal burster tube, nose fuse and tail fin assembly with a retarding parachute mechanism.
The R-400 type bombs were intended for external carriage on fighter or attack aircraft.

Background

According to Irag's 1996 CW FFCD and 2002 CAFCD, the Military Industrial Commission
(MIC) and the Air Force selected an imported conventional 400 kilogram aerial bomb, which
Iraq referred to as the BRIP-400, as a model for the CBW bomb. The Iragi Air Force was
familiar with the BRIP-400, which it had in stock and had tested with airburst and impact fuses.

The CW bomb designed and produced by Irag consisted of the imported tail section of the BRIP-
400 attached to a locally manufactured body, base plate and nose section which included a
burster tube. Iraq eventually designated this new bomb as R-400. Iraq declared that MIC had
ordered Al Nasr State Establishment (NSE) to produce 1,000 bodies and nose and base sections
for CW purposes. The Air Force supplied the tail assemblies and fuses from its stocks.
According to Iraq’'s CW declarations, the prototypes of the R-400 aerial bombs were produced in
April 1990. The R-400 bomb was the first, and according to Iraq’s declarations the only, special
aerial bomb that met the new Air Force requirements for the deployment of special munitions
from low altitudes that allowed the aircraft to operate in areas protected by a modern air defence
system.

Iraq stated that, in August 1990, NSE was ordered to produce an additional 200 R-400 bodies for
BW use: each body was to have an internal epoxy coating and a black stripe painted on the outer
casing to differentiate it from the previous CW-related order. These bombs were designated as
R-400A. Irag stated, however, that because of the lengthy process required for application of the
internal coating, 25 R-400 bombs designated for aflatoxin fill had no internal coating and no
black stripe.

During the period 1992-1998, Iraq changed its declarations on the quantity of bombs it had
produced several times. For example, in 1992, Irag declared in its FFCD that it had produced a
total of 1200 R-400 bombs. With the admission of the offensive BW programme in 1995, this
number was subsequently changed to a total of 1,550. Given the lack of specific information
from Irag, UNSCOM could not calculate the total number of R-400 bombs that Iraq had
produced for its BW/CW programmes.

With respect to its CW programme, Iraq declared in its 1996 CW FFCD and also in its 2002
CAFCD that, in total, 1,024 bombs had been filled with an alcohol at the Muthanna State
Establishment (MSE). Irag stated that it had planned to use the alcohol in the bombs as a
component of binary Sarin, with the other major component added just prior to use. However,
documentary evidence showed that another 165 unfilled bombs and 35 possibly unitary
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Sarin/Cyclosarin bombs had been produced but remained outside the scope of the initial order.
Iraq stated that the R-400 bombs were transferred to various air bases during the period July to
August 1990.

For its BW programme, Iraq stated in 1995 that, during December 1990, 200 tail assemblies
were sent to Al Hakam to be integrated with the body. According to Iraqg, it had filled 157 BW
bombs and the completed bombs were marked at Al Hakam with the Arabic letters equivalent to
A (for botulinum toxin), B (anthrax) and C (aflatoxin) to designate agent content. Iraq declared
that, in January 1991, R-400A BW bombs were equally divided and sent to Airstrip 37 and Al
Azzizziyah firing range and stored there until July 1991.

Iraq stated that coalition bombing destroyed some of its CW R-400 bombs. The remaining R-400
and its BW R-400A bombs were said to have been either unilaterally destroyed in 1991 by
burning and explosion or destroyed under UNSCOM supervision. In addition, Iraq declared that
rejected and surplus bombs were melted down at NSE. In total, at least 300 to 350 R-400 and R-
400A bombs remained unaccounted for by UNSCOM. Lieutenant General Sa adi, counselor to
the Presidency, informed UNSCOM that documentation on the inventory (a list of bombs with
agent fill and serial numbers) of R-400 and R-400A bombs had also been destroyed.

UNSCOM found that the accounting for some of the unilaterally destroyed bombs was not
possible given the hazardous conditions created by the method of destruction. In addition, Iraq
has produced no documentation that could have substantiated its statements that the surplus and
rejected R-400 bombs had been melted at NSE. The one document submitted as evidence of the
meltdown did not specifically refer to R-400s. In addition, photographic evidence shows that
biologica R-400A bombs had been located at Al Walid Air base in October 1991, which is not
consistent with Iraq’s FFCD and CAFCD.

Through sampling of excavated bombs at Al Azzizziyah in 1997, UNSCOM found botulinum
toxin in an R-400 bomb. Iraq had never declared that it had filled R-400 bombs with this agent.
Sampling of R-400 chemical bombs did confirm the presence of the acohol component for
binary Sarin/Cyclosarin.

Assessment

During the period 1992-1998, Irag changed its declaration on the quantity of bombs it had
produced from 1,200 to 1,550. Over the same period, Iraq changed its declaration as to the types
of CBW agent fill, leaving UNMOVIC with little confidence in either the numbers produced or
types of agent filled. It is not clear from Iragi statements and documentation how many R-400
bombs had been ordered for CW purposes and the fill between unitary weapons and binary
components. Although Iraq has stated that it ordered the production of 200 R-400A bombs, this
may not have been the only order.

In addition, photographic evidence shows that R-400A bombs had been located at Al Walid
Airbase in October 1991. This contradicts the declaration by Iraq that R-400A bombs had only
been deployed to Al Azzizziyah and Airfield 37 and that all such bombs had been destroyed in
July or August 1991.
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UNMOVIC does not have a complete understanding of the coding system for the R-400 bombs.
Irag’s explanation that this was in some way random or based on materials available is not
credible. The classification and marking of the R-400s, which indicated the agent fill, should
have been fundamental to their deployment and use.

By its design and technical parameters, the R-400 bombs could be quite suitable as a delivery
means for some chemical warfare agents, but less so for the proper aerosolization of biological
agents. With an impact fuse, the R-400 could have been effective for delivering a Sarin weapon;
fitted with an air burst fuse it could have been suitable for delivering persistent agents, such as
VX and Mustard. With respect to biological agents, the relatively large volume of liquid agent
together with the small burster tube and thick bomb walls means that much of the agent would
not be dispersed as respirable particles but as relatively large droplets. However, any use of
biologica weapons by Iraq, regardless of their technica efficiencies, could have a significant
political and psychological impact.

Al Azzizziyah firing range was declared as the destruction area for al of the filled biological R-
400 bombs and was excavated under the supervision of UNSCOM in 1997. UNSCOM identified
three intact bombs and fragments of about another 20 R-400 bombs. Excavation was stopped
because of the risk of unexploded ordnance in the area. In February 2003, Iraq notified
UNMOVIC that it had recommenced excavation of R-400 bomb fragments at Al Azzizziyah
firing range. As at 03 March 2003, Iraq had recovered eight complete bombs, 94 base plates and
over 250 bomb fragments from a number of excavation sites at the range. Analysis of samples
taken from the intact bombs as well as from the bomb fragments cannot confirm the content of
the bombs although further analysis continues. Some fragments had a black stripe and there was
evidence on some fragments of an epoxy coating, both indicative of biological agent-filled
bomb.

It should be noted that, given the uncertainties surrounding R-400 production and the fact that
the base plates from R-400A bombs are indistinguishable from R-400 bombs (and may be
exactly the same as the BRIP-400) it is unlikely that the results from the excavation will enable
thisissue to be resolved.

As it has proved impossible to verify the production and destruction details of R-400 bombs,
UNMOVIC cannot discount the possibility that some CW and BW filled R-400 bombs remain in

Irag.

It is known that Iraq already possesses the technical knowledge and infrastructure for producing
R-400 type bombs, and could easily construct bomb bodies from existing resources. Any moulds
that may have been destroyed could have been reconstituted, photographic analysis of the tall
assemblies supports the conclusion that Iraq used only one type of tail assembly and parachute
system for the new bomb and Irag probably has a number of tail assemblies from existing stocks
of conventional bombs available for use.
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Actionsthat Iraq could take to help resolve theissue

Present any remaining R-400 bombs and relevant moulds.

Provide more supporting documentation on production, inventory, delivery, etc. relating
to the R-400 and R-400A bombs it manufactured.

Provide further documentation explaining the coding system it had used with the R-400
type bombs, including the coding assigned to specific CBW agents.

Provide credible evidence that the R-400 bomb production line stopped after September
1990.
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c. Major Aerial Bombs

Introduction

Bombs dropped from aircraft can be used to disseminate large quantities of chemical or
biological agents. They are typically compatible with either impact or airburst fuzing (proximity
or time delay) and can be configured as either bulk (single mass of agent) or cluster (multiple
sub-munitions) munitions. Although bombs are an efficient means to disseminate most chemical
agents, bulk bombs are an inefficient means to disseminate biological agents. Bombs are aso
compatible with the production of certain chemical agents in-flight via the reaction of binary
components, i.e., binary bombs.

Chemical and biological bombs are typically configured to disseminate their agent fill via
explosive aerosolization. Alternatively, chemical bombs can rely on a frangible body and the
forces of impact to scatter their agent fill. Lastly, bombs can be configured to rapidly release
their contents during flight.

Background

Iraq produced or procured a number of bomb types capable of being filled with chemical or
biologica agents. These included the various imported and domestically produced napalm
bombs, bombs intended for use with white phosphorus or similar smoke producing compounds
and other conventional bombs that can be configured in a way that permits the insertion of a
burster tube. Representative examples include the LD-250, BR-250, AALD-500, BR-500, R-
400, Qaa Qaa-500 and the SDN-750. These are all fundamentally similar in that they all
incorporate steel bodies, longitudinal bursters, and tail fins. They differ in size, dimensions and
exact shape. Some of these bombs were imported and some were domestically assembled. All of
the bombs (in this class) were meant for external carriage on fighter/attack aircraft.

Iraq also produced the DB series of aluminum bombs, including the DB-0, DB-1 and DB-2.
There is some uncertainty regarding the configuration of the DB-0 and DB-1 bombs. Although
designed for use with an incendiary material such as napam, these bombs were either tested or
intended (DB-2) for use with toxic agents.

Aerial chemical bombs constituted a major part of Irag’'s arsenal of chemical munitions with
approximately two-thirds of all weaponized agent being loaded into six types of bombs. Between
1983 and 1990, Iraq produced or procured over 30,000 aerial bombs for use with chemical or
biological agents.

Iraq provided some documentary evidence to support its declarations (the 1996 FFCD and the
2002 CAFCD) concerning the procurement, production, filling and consumption of these bombs.
However, these declarations are, in part, contradicted by an Air Force document detailing
consumption of chemical bombs during the Iran-Iragq war.

UNSCOM accounted for, and supervised the destruction by Iraq of, more than 2,000 filled and

some 10,000 empty bombs. UNSCOM also supervised the destruction by Iraq of some 100
pieces of equipment and machinery constituting the aerial bomb production plant, including
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rolling and welding machines, mechanical presses, moulds, etc. However, due to the absence of
credible evidence, UNSCOM was not able to fully verify Irag’s declared unilateral destruction of
some 2,000 empty bombs and some 450 mustard bombs destroyed as declared by Irag in afire
accident.

Assessment
Due to the lack of complete and verifiable information regarding import, production and
consumption, UNMOVIC cannot verify Iraq’ s declarations regarding aerial bombs.

The “Air Force document” recently received by UNMOVIC introduces additional uncertainty in
accounting as it indicates that 6,526 fewer aerial CW bombs (of gauges 250, 500 and DB-2
types) had been “consumed” during the Iraq Iran War. Iraq has explained that the “Air Force”
document, which had been complied by one of its officersin 1995, was incomplete. According to
Iraq, data on consumption of CW filled munitions positioned at three airbases was not included
as the airbases had been occupied in 1991 and the records destroyed. This explanation is being
reviewed by UNMOVIC.

Iraq’'s declarations of its biological test results with bombs were inconsistent with its declared
programme actions that followed these tests.

Irag's use of a variety of aeria bombs for BW and CW purposes is important because it
demonstrates the following abilities. conversion of indigenously produced conventional bombs
for chemica use (e.g. Qaa Qaa-500), procurement of foreign munitions intended for use with
smoke compounds and instead loading them with either chemical or biological agents (e.g. BR-
250, LD-250, AALD-500 and BR-500), adapting foreign munition designs for use with
prohibited agents (DB-0, DB-1, DB-2 and R-400 series).

By 1998, known stocks of bombs specifically associated with chemical or biological agents had
been destroyed along with the moulds and equipment used to manufacture these munitions.
However, Iragq’ s indigenous chemical and biological bombs were largely unsophisticated designs
and were not particularly difficult to fabricate. Additionally, the personnel needed to design and
fabricate these munitions remained available. Therefore, while Irag's inventory of aerid
chemical and biological bombs was presumably eliminated, its ability to recongtitute that
inventory remains largely intact.

Actionsthat Iraq could take to help resolve theissue
- Provide any remaining quantities of aerial bombs configured for CW or BW purposes or
provide verifiable evidence of their destruction.

- Provide credible evidence, documentary or other concerning import, production and
consumption of aerial bombs configured for CW and BW purposes.

- Explain in greater detail and with supporting credible evidence the rationale, outcome

and major decisions taken regarding the testing and use of aerial bombs in the BW
programme.

Page 50 of 173



UNMOVIC Working document

6 March 2003

Provide the name and present location of the officer who produced the “Air Force
document”.
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| ntentionally Blank
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d. Major Rocketsand Artillery Projectiles

Introduction

Artillery and multiple rocket launcher systems (MRLS) can be used to deliver large quantities of
chemical or biological agents to targets within a few tens of kilometers of the firing point.
Artillery projectiles and rocket warheads can be configured to contain bulk liquid agent, binary
chemical agent components or sub-munitions that contain an agent. Additionally, projectiles and
warheads can be configured to disseminate their agent load as an aerosol or to gect sub-
munitions. Projectiles differ from warheads in that projectiles are typically of much heavier
construction and therefore contain less agent than would a warhead of similar diameter.
Projectiles and warheads are both compatible with impact and airburst fuzes. While projectiles
and warheads are both suitable for use with a wide range of chemical agents, neither is as well
suited for use with biological agents.

Background

Iraq’'s chemical arsenal included artillery projectiles and rocket warheads for a variety of
guns/howitzers and multiple rocket launching systems. 122-mm MRLS systems and 155-mm
howitzers were major systemsin Iraq's ground forces, and thus, the corresponding warheads and
projectiles were selected for filling with chemical agents. Iraq also declared prior work with
other projectiles.

Iraq did not provide full documentation to support its declarations concerning the total number of
rocket warheads and projectiles produced, procured, filled and consumed. In addition, on several
occasions from 1991 to 1997, Iraq’s declarations concerning munitions changed significantly. In
an attempt to compensate for the insufficiency and ambiguity of the declarations, UNSCOM
requested Irag's principa suppliers to provide information concerning Iragi munition
procurements. Unfortunately, the requested information was not provided, thus UNSCOM was
unable to validate Iraq's declarations regarding the disposition of 122-mm rocket warheads and
155-mm artillery projectiles. This issue is further complicated by Iraq's procurement of large
quantities of similar munitions for conventional military purposes from the same suppliers.

Artillery projectiles

Although Irag had the capability to produce 155-mm chemical projectiles, it declared that some
85,000 suitable empty projectiles were imported for subsequent filling. Of the 70,000 projectiles
filled with chemical agents, principally Mustard, more than 54,000 were declared as expended
between 1984 and 1988 and 13,500 as remaining before the Gulf War.

Iraq primarily filled 155-mm projectiles with high purity Mustard that remained stable during
long-term storage. However, Iraq also provided some information and documents on the
development and tests of 155-mm binary nerve agent (Sarin and Cycolosarin) projectiles.
UNSCOM found several examples of these munitions at the Muthanna State Establishment. Irag
stated that, despite positive test results, no industrial-scale production of binary 155-mm
projectiles occurred.
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Iraq declared that it had unilaterally converted approximately 15,500 empty 155-mm artillery
projectiles, purchased for chemical warfare use, into conventional high explosive munitions in
1992-93. UNSCOM attempted to verify the disposition of these munitions and found
approximately 1,800 of these projectiles at the Babylon Ammunition Depot. UNSCOM was
satisfied with its findings and did not pursue the matter further.

Irag has provided a number of explanations regarding the disposition of approximately 550
unaccounted for Mustard filled 155-mm projectiles. UNSCOM, having determined that the
Mustard contained in Irag’'s 155-mm projectiles was likely to remain stable for a long period,
treated this issue as a serious matter. The high purity of Sulphur Mustard contained in artillery
shells, after over 12 years of storage, was recently confirmed by UNMOVIC.

Rocket warheads

Iraq declared the procurement or indigenous production of more than 100,000 122-mm chemical
warheads from 1985 to 1990, making it the most numerous of Iragq’'s chemical munitions. At
least seven distinct models of warheads were procured or produced. In excess of 36,000
warheads were declared as having been filled with nerve agents. Irag declared that tens of
thousands of 122-mm chemical warheads were either consumed between 1986 and 1988 or were
destroyed in 1991 during the Gulf War. Over 14,000 warheads or warhead and rocket motor
combinations were handed over to UNSCOM. Additionally, Iraq declared the unilatera
destruction of more than 26,000 warheads.

Iraq declared that all 122-mm chemical warheads were filled with nerve agents. Iragi quality
control records excavated by UNSCOM showed that 122-mm warheads were filled in
anticipation of immediate use rather than for long-term storage. According to the documents,
Irag had experienced technical difficulties in storing warheads filled with nerve agents, including
degradation of the agent within months and several cases of |eakage.

UNSCOM did not find any evidence to support Irag’'s declarations concerning the unilateral
destruction of some 15,000 empty aluminum 122-mm warheads. However, UNSCOM did find
evidence that supported some of Irag’ s declarations regarding the destruction (both unilateral and
as a result of bombing during the Gulf War) of tens of thousands of other 122-mm warheads.
Accounting was not possible due to the circumstances of the destruction.

During UNMOVIC inspections in January 2003, 12 empty 122-mm chemical rocket warheads
were found in a storehouse at a storage depot 170 km southwest of Baghdad. Iraq later provided
four additional from a building in another storage depot. Two more 122-mm rocket warheads
were found later at the same depot by an UNMOVIC inspection team. A Commission of Inquiry
has been set up by Iraq to investigate why these warheads were stored at these sites or whether
any more such warheads or other proscribed munitions are stored at other locations in Irag.
According to a document from the Commission, which was handed over to UNMOVIC in
February 2003, the 12 warheads were part of a batch of less than 20 warheads received by Al
Muthanain 1989 for training and reverse engineering purposes.
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Assessment

122-mm warheads and 155-mm projectiles are a militarily efficient means for the dissemination
of a variety of chemical agents. While 155-mm projectiles filled with Mustard could be stored
for decades, it is less likely that any remaining warheads filled with nerve agents would still be
viable combat munitions. However, any remaining unfilled projectiles or warheads, if properly
stored and maintained, could still be used for future chemical warfare applications.

Regarding the missing 550 Mustard filled 155-mm projectiles, UNMOVIC has been unable to
resolve the status of these items and remains concerned due to their probable military utility.
According to an investigation made by the Iragi “Depot Inspection Commission”, the results of
which were reported to UNMOVIC in March 2003, the discrepancy in the accounting for the
mustard filled shells could be explained by the fact that Iraq had based its accounting in the 2002
CAFCD on approximations. The new accounting will be reviewed by UNMOVIC.

It is noted that UNSCOM was satisfied with Iraq’s declaration that it had converted over 15,000
155-mm projectiles, originally intended for use with chemical agents, to conventional munitions
by filling them with high explosives. Because of the original proscribed nature of these items,
UNSCOM would have been justified in destroying these munitions.

The 122-mm chemical rocket warheads found by UNMOVIC in January 2003 were stored in a
storehouse that Iraq claims were overlooked from 1991, when a batch of some 2000 were
deployed there during the Gulf war. Sealed casings containing some of the rocket warheads were
dated April 1988 (4/88). The one rocket warhead with a liquid content has been sampled and
analysed by UNMOVIC. The liquid was found to be water contaminated by hydrogen sulphide,
which seems to be consistent with the fact that coloured water was used for trial purposes to
simulate a CW agent. However, the finding of these 16 rocket warheads could be taken as a
demonstration for the absence of a complete and accurate inventory for this type of munition in

Irag.

Irag has been vague as to exactly how many field tests with 122-mm rocket warheads occurred
and the number of warheads involved. UNMOVIC shares UNSCOM'’ s view that it seems likely
that Irag would have documented the results of these tests and that it may have conducted more
warhead tests than declared. For example, video tapes from the Haidar Farm cache shows
Muthanna personnel conducting tests of a cluster bomb that appears to utilize submunitions
based, in part, on 122-mm warhead components.

Iraq met its pre-1991 requirements for artillery projectiles and rocket warheads through a
combination of importation and indigenous production. It is unlikely that gaps and uncertainties
in the accounting for the thousands of unfilled chemical munitions can be solved without the
presentation by Irag of additional evidence concerning the disposition of these items.
Additionally, as of 1998, Iraq still had significant stocks of conventional 122-mm warheads and
155-mm projectiles similar to those previously modified for use with chemical agents. Irag's
industries appear fully capable of modifying these conventional munitions for use with chemical
agents as well as the indigenous production of most or all of their components.
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Actionsthat Iraq could take to help resolve theissue

Present any existing quantities of 155 mm Mustard filled artillery shells and 122-mm
rocket warheads.

Present more detailed information and supporting documentation on the import,
indigenous manufacture, delivery and inventory of the special rocket warheads, and
components thereof, which were produced or acquired for the CBW programmes.

Present more detailed information and supporting documentation on the various special
warhead and canister field-tests, including tests relating to the development of binary
systems.

Present complete documentation from all military organizations, detailing their
consumption of special munitions.

Presen all documents or letters referenced in the document from the Commission of
Inquiry.

Page 56 of 173



UNMOVIC Working document

6 March 2003

e. Spray devicesand Remotely Piloted Vehicles

Introduction

A spray device can be an efficient and effective means to disperse wet or dry chemical or
biological warfare agents (CBW) over a large area. Such a delivery system does not involve the
extreme temperatures and pressures associated with explosive dissemination. In genera,
spraying achieves a higher dissemination efficiency than explosive aerosolisation. Spray
dissemination may be either along a line trgjectory or from a point source, upwind or directly
over the target. Spray devices can be employed with a variety of delivery systems such as fixed
wing aircraft (manned and unmanned), helicopters, trucks, boats, specia operations personnel
and cruise missiles.

Two types of spray devices were acknowledged to have been considered by Irag: modified
auxiliary fuel tanks (tanks used to extend the range of an aircraft, known as “drop-tanks’) and
modified agricultural sprayers. Drop-tanks can be modified by the addition of spray nozzles to
convert them to CBW dispersal devices. Irag had imported a large number of drop-tanks for a
variety of aircraft and some of these tanks were observed during inspections. Irag also had
available domestically manufactured drop-tanks, spray and other devices.

Background

In its 1996 CW FFCD and its 2002 CAFCD, Irag declared that, in 1988, it had worked on the
modification of drop-tanks for CW use. Iraq stated that the work had turned out to be
"inconclusive" and was abandoned that same year. However, the CW FFCD mentioned that, in
1990, personnel from its chemical weapons production facility, Al Muthanna State
Establishment (MSE), took part in a*“ task” to modify Mirage F1 drop-tanks for the dispersion of
Biological Warfare (BW) agents. The CW FFCD also cited a letter dated 10 December 1990
from the Director General of MSE to the Deputy Director of the Military Industrialisation
Commission (MIC), which referred to “ successful tests of spraying mustard gas by planes which
proved to be very effective” and stated that Mustard agent was stockpiled for that purpose. Iraq
declared that it had possessed 295 tonnes of bulk Mustard agent. (UNSCOM supervised the
destruction of the Mustard during the period 1992 to 1993).

However, in its 1997 BW FFCD and its 2002 CAFCD, Iraq associated the same tests with its
work on a BW drop-tank, explaining that MSE staff had worked on the BW tank in the belief
that it was for CW purposes. The BW FFCD and CAFCD also stated that, as part of the Mirage
drop-tank project, four Mirage F1 drop-tanks, each having a capacity of 2,200 litres, had been
modified by the addition of venturis and valves. The valve controls the flow of agent out of the
tank into the venturi where the agent is reduced to a stream of small droplets.

According to Irag, the project had commenced in November 1990. The first flight test with a
prototype tank was conducted in the second week of December, followed by three further tests
conducted by 13 January 1991. The tests used a mixture of different materials - potassium
permanganate, water, glycerine and non-pathogenic Bacillus subtilis spores as a BW simulant.
Iraq declared that, although it had planned to modify a total of 12 drop-tanks, due to lack of
valves, it was only able to modify three tanks in addition to the prototype tank. Documents
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provided by Iraq support its statement that, by July 1991, it had possessed at least three modified
BW drop-tanks. However, the documents make no reference to the prototype drop-tank. Work on
these tanks continued throughout the Gulf War and was completed in March 1991. Iraq stated
that it had unilaterally destroyed the three drop-tanks in the summer of 1991 and that the
prototype and the associated Mirage F1 aircraft had been destroyed by aerial bombardment
during the Gulf War. Iraq stated the tanks were never deployed or used.

UNSCOM inspected and verified the remains of the three modified drop-tanks Iraq stated it had
unilaterally destroyed. The venturi dissemination devices were not found among the remains.
However, one such device was presented by Iragq to UNSCOM in April 1998. An inspection of
the airbase where the prototype drop-tank was said to have been destroyed failed to yield
evidence of either the prototype modified drop-tank or the associated Mirage F-1.

In its June 1996 BW FFCD, Iraq declared another project to investigate the modification of a
MiG-21 fighter aircraft. This declaration stated that the MiG-21 remotely piloted vehicle (RPV)
was to deliver aBW agent in a Mirage F-1 drop tank to an area without losing a pilot. The June
1996 FFCD details a project to modify a Mirage F1 drop tank “for the dissemination of BW
agents fromfighter aircraft” .

Despite this earlier declaration, Iraq declared in its September 1997 BW FFCD and in the
CAFCD the modification of a MiG-21 fighter plane into a RPV “to deliver a munition” to a
target as well as a separate project to modify Mirage F1 drop tanks for the dissemination of BW
agent.

In addition to the drop-tanks and the MiG-21 RPV, Iraq declared that research and development
on severa BW aerosol generators took place from July 1987 to September 1988. The work
culminated in a series of field trials using a modified crop dusting helicopter to spray non-
pathogenic Bacillus subtilis spores. Irag stated that it had assessed the results of field trials to be
inconclusive and that no attempts were made to create a weapons system based on this work.
According to Irag, no further work was conducted on the helicopter device beyond September
1988. In March 1996, Iraq turned over to UNSCOM various items related to the project.

However, an Iragi report of the field tests stated that the modified crop dusting device was
“useful for spraying fluids containing micro-organisms and their products (bacteria, fungi and
their toxins)” . Thisis contrary to Iraq’s declaration that the results had been inconclusive. Based
on interviews and the test report, UNSCOM considered that the tests had actually been
successful. Given that components of the system were unaccounted for, UNSCOM questioned
whether the development had continued beyond 1988, possibly to deployment.

UNSCOM also reported evidence of another aerosol generator that appeared to be based on the
modified crop duster. Its development began in the same timeframe as the development of the
helicopter device but continued after that work was said to have been completed. UNSCOM
found the objectives of this “parallel” aerosol project unclear and that it was uncertain whether
development had continued to deployment. Irag has denied the existence of any “parallel”
devel opment.
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Inits July 1998 semi-annual missile declaration, Irag provided information on a project called Al
Bai’aa for the conversion of an L-29 aircraft into an RPV, which it stated was intended for air
defense training. The declared design goal was to achieve a range of 30 kilometres with a 100
kilogramme payload. However, in its CAFCD, Iraq declared that the Al Bai’ aa project stopped in
the year 2000.

Assessment

There is a clear contradiction in Iraq's explanation of its development of spray tanks. Irag has
maintained that it started its development work by producing a spray tank for biological agents
and has denied that it had developed a similar system for chemical agents. This explanation is
contradicted by a letter dated 10 December 1990 from the Director General of MSE to the
Deputy Director of the Military Industrialization Commission (MIC), a copy of which was given
to UNSCOM by Iraq to support a different matter relating to VX. The letter, however, also
contains a reference to the stockpiling of Mustard agent for a successfully tested aircraft spray
system. Thisindicates that also had a well-devel oped drop-tank for chemical agent. By the date
of the letter, 10 December 1990, it is also clear that the CW drop-tank was devel oped before the
BW drop-tank. Therefore, Iraq’s further explanation that the reference in the letter to Mustard
agent was associated with BW drop-tanks cannot be correct.

The conclusion therefore drawn from the MSE letter is that, by December 1990, Iraq had a
design for a separate device capable of spraying Mustard agent. The specifications of this CW
delivery device, for example whether it was based on a modified Mirage drop-tank or other
spraying device, are unknown to UNMOVIC. It is known that Irag had tested different types of
aerial spray or other devices capable of disseminating Mustard agent.

Given that the group that had successfully developed the CW spraying device was later engaged
in the modification of the BW drop-tank, the likelihood of success of that project was greatly
increased. The development of tanks for CW and BW uses should not be considered as two
separate projects but rather as one continued project.

Iraq’'s assertion that it was unable to modify 12 drop-tanks for BW purposes because of a
shortage of valves is contradicted by a letter dated 25 August 1991 from the Department of
Aeronautical Engineering to Al Muthanna. The letter requests the return of unused valves, thus
indicating that such components had not been in short supply as claimed by Iraqg. It is therefore
possible that additional tanks were modified. While Irag has provided documents showing that,
as of July 1991, it had at least three modified BW drop-tanks, they do not address the prototype
drop-tank. Since no remnants of the prototype tank have been found, it has not been possible to
verify its destruction.

Spraying devices modified for CBW purposes may still exist in Irag. A large number of drop
tanks of various kinds, both imported and locally manufactured, are available and could be
modified. Since spraying devices are an efficient means of disseminating CBW agents, and since
Iraq declared continued research after January 1991, it is likely to have been a high priority in the
CBW program.
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Although Iraq’s September 1997 BW FFCD referred to the MiG-21 RPV project as intended for
the delivery of a munition, in earlier declarations and in discussion, Iraq stated that the project
was for the delivery of BW agent from a modified Mirage drop tank. The use of a Mirage drop
tank on a MIG aircraft, although possible, would pose considerable aviation engineering
problems.

Given its payload and range, the MiG-21 RPV could have been intended for the delivery of
either CW or BW agents. In addition, the spray system would have most likely have been based
on a MiG-21 fuel tank as opposed to the fuel tank of a Mirage F-1. Given that Iraq had already
successfully conducted spraying of Mustard from planes, it is possible that it was a MiG system
that had been used in the tests and that the RPV project was an extension of this programme.
Further information is required to determine the extent and the objectives of the project and
whether it was terminated in April 1991 as declared by Iraq.

Work on another aircraft, the L-29 jet trainer, to convert it to a RPV started in November 1995
and continued until at least 2000. The L-29, although smaller and less capable than the MiG,
could still be used to deliver CBW agent in quantities that would pose a significant threat to
neighbouring countries. Iraq has declared that the work on the L-29 has stopped but that work
continues on smaller RPVs. Irag has also declared in its BW CAFCD a number of smaler RPVs
that are capable of carrying a payload of up to 20 kilogrammes to a range of less than 30
kilometres. This payload could represent a significant biological payload if dry agent is used. Of
concern is the more general question of Iraq’s intentions with respect to RPVs as CBW ddlivery
systems and the relationship to the spray tank development. Irag has also declared in its Missile
CAFCD two other RPV's, both capable of a 100 kilometre range with a designed payload of 30
kilogrammes.

With respect to aerosol generators, the modified crop duster Iraq developed had potential as a
BW dissemination device. There are many agricultural aircraft spray systemsin Irag. These units
are identical to the devices that were modified for BW dissemination. In addition, components
imported for these or other spray devices were available in Irag in 2003. Modified aircraft fuel
tanks were found at Khan Bani Sa'ad Airfield in December 2002. These tanks were stated to
have been part of an indigenously manufactured agricultural spray system that was stated to have
been produced by the Air Force. The expertise gained in the development of the generators and
the evidence of “parallel” work on asimilar device that was not declared, is of some concern.

Iraq should provide additional information regarding its efforts to develop spraying devices and
delivery systems for CBW agents. This should include an account of the development of the
successfully tested CW spray device, the numbers produced, technical details of the system such
as flow rates, dissemination efficiencies, and the number and designs of venturis, nozzles and
valves. If any modified spray devices remain they should be destroyed if they are found to have
been intended for CBW purposes. In addition, Irag should provide information on the
management and organizational structure of the MiG-21 project, its place in the CBW
programmes and the concepts of use of the weapon.
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Actionsthat Iraq could take to help resolve theissue

Present any existing spray (drop) tanks or other spray devises modified for CBW
purposes.

Provide documents or other evidence that explain what type(s) of spray-devices it had
developed or had planned to develop, and for which agents, for the MiG-21 RPV and any
other RPV.

Account for all of the L-29 aircraft, provide al records of unmanned flight tests and
explain the presence of an L-29 at Tallil Air Force base in 1997.

Account for al of the smaler RPV and UAV aircraft and provide all of the flight-testing
records up to the present (March 2003).

Provide all of the procurement details relating to RPV components including records
from 1998 to 2003.

Provide details on the control mechanisms for the smaller RPVs, the location of the
transmitters and the frequencies used.

Provide documents that explain the letter of 10 December 1990 from the Director
Genera of the MSE to the Deputy Director of MIC. The letter indicates that, contrary to
Iraq’s declarations to UNSCOM by December 1990 it had successfully developed a CW

Spray-tank.

Provide further explanation and documentation on their work on spray (drop) tanks for
CW purpose.

Explain the letter dated 25 August 1991, which appears to contradict Irag’s declaration to
UNSCOM that, due to a shortage of valves, it could not produce more spray tanks.
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f. Other Chemical and Biological munitions

Introduction

Chemical and biological warfare (CBW) agents can be filled into a variety of munitions
including cluster bombs, fragmentation weapons, spray tanks, missile warheads, bombs, rockets,
mortar projectiles and artillery shells.

It is possible to modify a range of conventional munitions to make them suitable for a chemical
or biological agent fill. The modification usually involves replacing the high explosive with the
chemical or biological agent and an explosive-filled burster tube with an appropriate fuse. In
addition, the munition must be leak proof and made of material that does not adversely react with
the chemical or biological agent. Some munitions, because of their design or size, are more
suited for chemical or biological agents; for example, fragmentation weapons or flechettes (a
munition similar in size and shape to a dart) are well suited for a BW agents like Clostridium
perfringens while rocket propelled grenades are suited to a Sarin fill.

Background

In its 1996 chemical FFCD and its CAFCD, Iraq acknowledged an interest in chemical agent
filled cluster bombs. It also declared that it had conducted two tests of the CB-250 cluster bomb
in 1987. Iraq stated that, because of the negative results (attributed to incorrect fusing), further
tests were abandoned. In August 1996, a high-ranking Iragi official interviewed by UNSCOM
stated that cluster bombs were part of the BW programme. Later the same day, in the presence of
his superior officers, he retracted the statement. In October 1996, a senior Iragi official admitted
to UNSCOM that the head of the Technical Research Centre, the organization responsible for
directing Irag's production of BW agent, had directed him to visit the Al Noaman cluster bomb
factory, to evaluate the use of cluster bombs for BW purposes. In its 1997 BW FFCD (and
repeated in the CAFCD), Irag did not acknowledge any interest in cluster bombs for BW
purposes and an UNSCOM biological inspection team, which visited the Al Noaman factory in
1997, reported that no evidence had been found linking the factory to biological weapons.
However, in February 2003, an UNMOVIC inspection team found a component of a 122mm
CBW cluster submunition in a warehouse at the Al Noaman Factory. Iraq stated that this was a
leftover from the past declared chemical simulant test program that was abandoned.

With regard to fragmentation weapons, a senior Iragi official had acknowledged experimental
laboratory work on the sub-dermal introduction of Clostridium perfringens resulting in gas
gangrene. Irag has denied that this research was exploited for weapons development, such as for
use in fragmentation weapons or flechettes. According to Irag, it aso considered the possible use
of land minesfor BW. However, one Iragi scientist noted that the antipersonnel land mines at Al-
Qa a Qa a had been considered unsuitable for filling with liquid BW agent. UNSCOM had no
evidence of Iraq filling chemical or biological agentsin land mines.

Iraq declared that it did some basic research using tear gas in rocket-propelled grenades (RPG)

and in explosive canisters. However, UNSCOM found no evidence that Irag actually developed
RPGs filled with chemical agent.
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Assessment

During the 1980’s, Irag showed considerable interest in developing cluster munitions filled with
“gpecial agents’. Cluster munitions are well suited to dispersing CBW agent. Iraq’'s interest in
cluster munitions for chemical agent in particular, may have been linked to its need to counter
“human wave’ tactics Iran had used in its conflict with Irag. The ceasefire in the Irag/Iran war, in
August 1988, rather than the lack of technical success, may have lessened the urgency to develop
chemical and biological cluster munitions.

The involvement of the Muthanna State Establishment (MSE) Irag’'s main CW production
facility, with the Al Noaman factory in the development and testing of special (chemical or
biological) sub-munitions, confirm Irag’'s interest in cluster bombs. Video evidence from the
Haidar Farm suggests that Iraq was modifying existing munitions to be compatible with the
locally made cluster bombs. In particular, Iraq used elements from the 122-mm special warheads
to produce sub-munitions for the cluster bomb. From early 1987 to mid-1988, Muthanna
continued with the development and testing of various components of 122-mm warheads
including an all-way fuse and an aluminium casing. Iraq tested the fuse and dispersion pattern by
dropping the 122-mm canisters from an aircraft and a crane. A component of such a sub-
munition was found at the Al Noaman Factory in February 2003.

UNSCOM discovered in some of the Haidar Farm documents mention of an agreement between
MSE and the same foreign company that supplied the Al Noaman cluster bomb factory to Irag. It
is unclear whether the project, codenamed Project 101, was related to the development or
production of cluster bombs suited to CBW agents. When questioned on this Project during a
February 2003 inspection, the Al Noaman Factory manager, NMD representatives and
representatives from the past CW program all denied any knowledge of such a project.

Iraq should provide all documentation relating to Project 101 so as to determine the nature and
extent of the link to Iragq’'s CBW programme.

During an interview with UNSCOM in August 1996, a high-ranking Iragi official with extensive
knowledge of the BW programme stated that not more than two conventional cluster bombs had
been modified for BW purposes. UNMOVIC notes that the official had unequivocally repeated
his statement linking cluster bombs to the BW programme. The retraction of this statement the
same day in the presence of his superior officers was never adequately explained to UNSCOM.
Other evidence of Iragi interest in developing cluster munitions for BW agents exists, such as the
visit to the cluster bomb factory by a senior Iragi officia in the BW programme.

The foregoing suggests that Irag’'s interest in cluster munitions, and the developments it did
make, may have progressed well beyond what it had declared.

Iraq produced 340 litres of concentrated Clostridium perfringens, the causative agent of gas
gangrene, in 1990. Clostridium perfringens is most effective as a BW agent when it comes in
contact with open wounds. It would, therefore, be expected that Iraq would have tested (or had
the intention to test) the agent with fragmentation devices or flechettes.
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Actionsthat Iraq could take to help resolve theissue

Present any CBW cluster munitions that it may find.

Provide additional information regarding CBW related cluster munitions, especially
concerning the work done by “project 101" and the project’s relationship to the Al
Noaman cluster bomb factory and the BW programme.

Provide a credible explanation and documentation for the cluster bomb sub-munition
component, its intended use and agent fill.

Page 65 of 173



UNMOVIC Working document

6 March 2003

| ntentionally Blank

Page 66 of 173



UNMOVIC Working document

6 March 2003
[11. CHEMICAL CLUSTERS

a. Tabun

I ntroduction

Tabun (GA) has the chemical name O-ethyl N,N-dimethylphosphoramidocyanidate. Tabun was
the first chemical warfare nerve agent produced and weaponized. It can have a lethal effect if
inhaled or deposited on the skin. It is a colourless to brownish liquid giving off a colourless
vapour that has afaintly fruity smell (none when pure).

In 1984, ateam of specialists appointed by the UN Secretary-General investigated claims by Iran
that Iraq had used chemical weaponsin their conflict. The specialists determined that both Tabun
and Mustard, a blister agent, had been used. The Security Council strongly condemned in
general terms the use of chemical agents through several statements by the President of the
Security Council (see, e.g. UN documents $/17932, §/18305) and Security Council resolution
612 of 9 May 1988.

Background

In its 1996 FFCD, and in the 2002 CAFCD, Iraq declared that it had produced 210 tonnes of
Tabun. 140 tonnes had been weaponized, of which a certain quantity had been consumed during
the period 1984 to 1986. Iraq further declared that it had unilaterally destroyed 30 tonnes. Iraq
has stated that the quality of the agent produced had been poor and that it could not be stored for
along period of time. Iraq explained that this, as well as technical production problems, led it in
1986 to cease making Tabun and concentrate on the production of the nerve agent Sarin.

UNSCOM supervised the destruction of 40 tonnes of Tabun, which it determined had a purity of
only 30%. However, UNSCOM could not verify Iragq’'s declarations concerning its production,
weaponi zation, consumption and unilateral destruction of Tabun.

Iraq declared that it had produced Tabun from sodium cyanide (NaCN), ethanol and N,N-
Dimethylphosphoramidic dichloride (D4). With respect to NaCN, 191 tonnes cannot be
physically accounted for — Iraq explained that this may have been due to an order not completely
filled by the supplier. With respect to ethanol — it is a ubiquitous chemical that Iraq produces
indigenously — no material balance was submitted by Irag or requested by UNSCOM.

Iraq declared that it had used 469 tonnes of phosphorousoxy chloride (POCI3) in the production
of the intermediate D4, as a result, 477 tonnes should have remained after the Gulf War.
However, Iraq destroyed 576 tonnes under UNSCOM supervision, which is more than should
have remained according to Irag’s figures. Irag aso declared the existence of a POCl3 plant,
which was mechanically complete, but non-operational as parts of the control system were
missing. UNSCOM inspected this plant and determined that it had not been used. Subsequently,
Iraq destroyed key components of the plant under UNSCOM supervision.
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Iraq declared that it had imported at least 570 tonnes of DMA.HCI and provided letters of credit
in support. Iraq declared that it has used 275 tonnes in the production of D4. Twohundred and
seventytwo tonnes were destroyed under UNSCOM supervision. UNSCOM reported that it
could not fully account for 30 tonnes of DMA.HCI that Irag declared destroyed through aerial
bombardment during the Gulf War athough it had seen evidence of destruction.

Assessment

Iraq has not provided adequate evidence to support its declarations of the quantities of Tabun and
the precursors for Tabun that it imported, produced and consumed. However, documentary
evidence suggests that Tabun was produced using process technology and quality control
methodologies that would result in the agent being degraded to a very low quality through the
action of aresulting by-product. This matter should however be further clarified with Irag.

One bottleneck for Tabun production is the availability of precursors. Irag may have retained up
to 191 tonnes of NaCN and up to 140 tonnes of DMA'HCI, but there is no evidence that any
POCI; remains unaccounted for. NaCN and DMA'HCI are relatively stable, if properly stored,
and could therefore still be viable today.

All the Tabun precursors (NaCN, POCl; and DMA'HCI) are covered by List A of the
export/import mechanism. Therefore, any legitimate acquisition of these chemicas by Irag
should be notified to the United Nations and become subject to monitoring. As of December
2002, Iraq has declared the use of less than 10 tonnes of NaCN at a number of facilities in non-
prohibited activities such as electroplating, metal coating and heat treatment of tools. There are
legitimate civilian uses for POCl; and DMA'HCI, such as pesticides production (POCI3), leather
processing or detergents and rocket fuel production (DMA.HCI).

The raw materials to produce DMA.HCI are available to Irag, and it may have continued its past
R&D work and developed the technology to produce DMA.HCI. During recent inspections of a
research facility, UNMOVIC became aware of a research program conducted for the synthesis of
DMA.HCI. It was explained that the research program was related to rocket fuels. It is possible
that POCI3 can be produced if Iraq has retained phosphorous trichloride (PCl3) — some quantities
of PCl3 are unaccounted for — and reconstituted a plant for the production of POCI; based on a
turnkey plant it had obtained in the late 1980s. There is however no evidence of a plant capable
of producing POClI3 in Iraq.

Another bottleneck for Tabun production would be the limited availability of some key
equipment needed for processing and storage of corrosive intermediates.

Iraq’'s assertion that it decided in 1986 to stop production of Tabun and concentrate on the
production of Sarin is plausible and appears to be supported by UNSCOM'’ s findings.

Actionsthat Iraq could take to help resolve theissue

- Present any outstanding quantities of NaCN, or provide credible evidence to support that
all quantities delivered have either been consumed or destroyed.
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Explain with credible evidence the process used for production of Tabun and clarify
whether any volume of solvent is included as part of the quantity of Tabun declared
produced (1996 FFCD and 2002CAFCD).

Provide credible evidence that all quantities of DMA.HCI delivered and produced have
either been consumed or destroyed.

Provide any additional documentation to support the quantities of chemicals declared
destroyed through aerial bombardment. Such documentation may include bills of lading,
inventory records, Iragi reports or memos from the early 1990s that mention the
guantities and identity of the chemicals.
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b. Sarin and Cyclosarin

I ntroduction

Sarin (GB) has the chemical name O-isopropyl methylphosphonofluoridate. Cyclosarin (GF) is
aclosely related chemical and has the chemical name O-cyclohexyl methylphosphonofluoridate.
Sarin is a colourless liquid that gives off a colourless vapour and a weakly fruity smell.
Cyclosarin is a colourless and odourless liquid when pure.

Sarin and Cyclosarin are lethal nerve agents. The toxicity of nerve agents is mainly due to their
interference with the transfer of nerve impulses, which may ultimately lead to death. Sarin is
highly volatile (non-persistent) and therefore, in combat use the respiratory system is its main
exposure route. Cyclosarin is less volatile (more persistent) than Sarin and significant hazards
exist through the respiratory system and skin exposure.

Sarin was developed in Europe in the late 1930s, and later stockpiled and weaponized. A Sarin
binary weapons system based upon the mixing of two precursors, methylphosphonyl difluoride
(MPF) and isopropanol, has been developed. The practical routes used to produce Sarin and
Cyclosarin are identical up to the final step. The fina step differs in the type of acohol
(isopropanol or cyclohexanol) that is used to produce the final agent. A mixture of Sarin and
Cyclosarin results in a product having properties from both agents.

Background

In its 1996 FFCD, and in the 2002 CAFCD, Irag declared that it carried out R&D work on
several compounds that are closely related to Sarin. However, Iraq declared that only Sarin and
Cyclosarin were produced on an industrial-scale and weaponized. Iraq declared that, during the
period 1984 to 1990, 795 tonnes of Sarin-type agents (GB, GF and a mixture of GB/GF) were
produced. According to Irag, approximately 732 tonnes of these agents were weaponized in
aerial bombs, rocket and missile warheads. Irag further declared that about 650 tonnes were
consumed, during the period 1985 to 1988 and 35 tonnes were destroyed through aerial
bombardment during the Gulf War. Iraq destroyed 127 tonnes of Sarin-type agents under
UNSCOM supervision, including 76 tonnes in bulk and 51 tonnes from munitions. The figure of
weaponized agent was based on an estimate of the average payloads of munitions and the
guantity of agents produced represents crude quantities. Therefore, the figures given here of
agent produced and their subsequent disposition do not precisely balance.

In addition, Iraq declared that 1024 aerial bombs and 34 missile warheads were filled with
alcohols (isopropanol and cyclohexanol) in 1990, as a crude type of binary system for Sarin-type
agents. This binary-type system involved filling a munition with alcohol and then manually
adding the other precursor (MPF) just prior to the munition being required. Iraq destroyed 337
alcohol-filled aerial bombs and 14 alcohol-filled missile warheads under UNSCOM supervision.
UNSCOM was able to verify the unilateral destruction of 527 alcohol-filled aeria bombs and 20
alcohol-filled missile warheads through documentary evidence and observation of remnants.
UNSCOM has reported that remnants consistent with 160 aerial bombs that Iraq declared as
destroyed during the Gulf War were seen but the circumstances of destruction were not fully
verified.

Page 71 of 173



UNMOVIC Working document

6 March 2003

Discrepancies in the accounting of the Sarin-type agents declared as remaining in 1991 include
about 4,800 rocket warheads and 12 aerial bombs filled with these agents, which constitutes
about 40 tonnes of Sarin-type agents.

Iraq has declared that it carried out experiments on true binary weapons systems using artillery
shells and rockets between 1983 and 1990. These binary weapons systems involved the
precursors MPF and alcohol being kept separate in the munition. The physical forces associated
with the firing of the weapon cause the precursors to mix and react with one another during
flight. This work was carried out at Muthana State Establishment (MSE) and the Technical
Research Centre (TRC). Iraq further declared that, while in 1989 and 1990 it had obtained some
encouraging results, they were not reliable enough to warrant a move to the production stage.
Iraq has provided documentary evidence that details the successful testing of a binary munition
for Sarin in 1989, in a report of the TRC “On the progress of research into Binary Chemical
Weapons’ , in conjunction with MSE. Further information about Irag’s work on a binary weapon
for Sarin was obtained from documents from the Haidar farm, and from interviews carried out
with Iragi personnel.

Iraq declared that it had used two methods to produce al of its Sarin-type agents. From 1984 to
1987, Sarin was produced at a dedicated plant at the Samarra site of MSE by reacting
isopropanol with a mixture of two precursors known as methylphosphony! dichloride (MPC) and
MPF. From 1988, Sarin-type agents were produced at a multi-purpose plant at MSE in addition
to the dedicated plant, by the reaction of the appropriate alcohol(s) with MPF. The precursors
MPC and MPF were ultimately produced from imported precursors. According to documents
provided by Irag, by the end of 1990 the Samarra site was producing Sarin-type agents at the rate
of 1 tonne per day.

The production plants declared by Iraq to have been involved in Sarin-type agents production
were found by UNSCOM to be damaged by aerial bombardment during the Gulf war.
Remaining chemical process equipment from these plants was subsequently destroyed by Iraq
under UNSCOM supervision.

Some precursors that can be used for the production of Sarin-type agents, which were declared
by Iraq as having been destroyed through aerial bombardment during the Gulf War (MPF,
thionyl chloride and cyclohexanol) or lost due to improper storage (phosphorus trichloride),
could not be fully verified by UNSCOM. Others (hydrogen fluoride (HF) and cyclohexanol)
were returned to Iraq for civilian use, under UNSCOM monitoring.

According to documents discovered by UNSCOM in lraq, the purity of Sarin-type agents

produced by Irag were on average below 60%, and dropped below Irag’'s established quality
control acceptance level of 40% by purity some 3 to 12 months after production.
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Assessment

Sarin-type agents constituted a significant part of Irag’'s CW arsenal - about 20% of all CW
agents that Iraq declared it had produced - and thus an extensive amount of experience and
know-how was gathered during production.

There is no evidence that any bulk Sarin-type agents remain in Iraq - gaps in accounting of these
agents are related to Sarin-type agents weaponized in rocket warheads and aerial bombs. Based
on the documentation found by UNSCOM during inspectionsin Irag, Sarin-type agents produced
by Iraq were largely of low quality and as such, degraded shortly after production. Therefore,
with respect to the unaccounted for weaponized Sarin-type agents, it is unlikely that they would
still be viable today.

The short lifetime of the Sarin-type agents produced was one reason why, in 1988, Iraq switched
to a binary-type system. Using this system, Sarin-type agents would not be produced until
shortly before required, thus the quality of the agent at the time of use would be much higher
than if it had been produced and stored for a long period. Accounting for all munitions filled
with alcohol has been verified by UNSCOM. However, questions remained with regard to the
manner of the destruction of 160 aerial bombs that Iraq declared as having been destroyed during
the Gulf War. These questions may have implications on the accounting of aerial bombs filled
with biological agents.

In the absence of further documentation, it cannot be ascertained whether Irag developed its true
binary weapons system for Sarin into large-scale production of binary artillery shells and rockets.
To help resolve this issue, Iraq should identify all facilities (in addition to MSE and TRC) that
had been involved in production/modification of artillery shells and rockets as true binary
weapons. |n addition, Irag should aso provide clarification of all details concerning its design for
binary weapons systems.

To produce Sarin-type agents, Irag must have the key precursor MPC as well as hydrogen
fluoride (HF) and acohols. No MPC has been declared or noted during inspections. The al