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Syria has long soughtni ssi |l es and weapons of mass des
capabilities. In practice, however, it has never had the resources or technology base to
compete with Israel.

Figure One summarizes current reporting on Syrian weapons of mass destruction,
drawingon U.S.government and IAEA reporting, and additional sources sources like the
Nucl ear Threat I nstitute, Gl obal Security,
Institute for Science and International Security, and @eater for Nonproliferation

Studies at the Monterey Institute of International Studié® data are often speculative.

It is clear, however, that Syria has pursued the updating of its stiofsceface missiles

in spite of all of its resource constraints and has given such fagteptority.

Syrian Chemical Weapons

Syria has chemical weapons, and most experts believe it has mustard agents and at least
ordinary nerve gas. It may have persistent nerve gas as well. It is believed to have cluster
warheads for delivering chemical wesms, and it probably has chemical bombs and
rocket warheads as well. It may have chemical artillery shells.

There are other reports that Syria has benefited from sales and technology transfers from

Il ran. Some reports i ndi cianbwativetchemical Bayfarei a i s
(CW) program in c'Sypaeradtsi «CiW wirtohy ri@n@sb.edgan i
and its facilities are known to have successfully produced VX and sarin nerve agents as

well as mustard blister agents, but not independentig.Scientific Studies and Research

Center (CERS) runs the facilities in Dumayr, Khan Abou, Shamat, and Flrkhese

are reports that Syria imported hundreds of tons of hydrochloric acid and ethylene glycol

(MEG) from Iran. These chemical agents arecprsors for the production of mustard

blister agents and sarin nerve gas. The precursors would be used and mounted on Scud

B/C warheads and/or on aerial bombs. Construction of the chemical facilities was said to

be due to start in late 2005, with what whagn estimated an estimated ¢mar to

complete construction. These reports have not been confirmed, but Syria has long sought

to end its dependence on other countries for the precursors and other components of
chemical agents.

The same reports did nobdicate that a contract had been signed, but that the draft
agreements would lead Iranian scientists from the Iranian Defense Industries
Organization to assist Syria in establishing the infrastructure and location of the new
chemical facilities. It will ao supply Syria with reactors, pipes, condensers, heat
exchangers, and storage and feed tanks as well as chemical detection equipment for
airborne agents. Then Iran will assist in producing and piloting the first four or five CW
facilities throughout Syriaproducing precursors for VX and sarin nerve agents and
mustard blister agents.

Syrian Biological Weapons

Syria may be working on biological weapons. The nature of its progress, if any, is
unclear. Syria does, however, have the technology base to destelbpweapons. Its
Scientific Studies and Research Center (CERS) may work on biological and nuclear, as
well as chemical weapons. Its experience with UAVs and drones could be used to
develop linesource delivery methods for disseminating biological ageats its
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experience with cluster munitions and chemical warheads could be adapted to deliver

biological weapons.
Syrian Nuclear Weapons
Syria has long had an interest in acquiring nuclear wedpttssprimary partner seems

to have been North Korea, altlghuit may have acquired some of the technology and

weapons designs sold by the A.Q. Khan network, possibly though Iran, and may have

acquired technology and design data from other sources.
However, new evidence surfaced in 2007 that Syria had a far ambinee nuclear

weapons effort than had previously been reported. On September 8, 2007, the Syrian

Arab News Agency reported | sraeld@ air
any reports of damage or casualtiéinclassified satellite photograg later made it clear

str

that an Israeli air raid had struck deep into northeast Syria on September 6, 2007, at a
target that the imagery strongly indicated might have been a covert Syrian effort to build

a nuclear reactor. The images were similar to tledgacilities that could contain North

Korean designs and that could be used to produce fissile material for nuclear weapons.

A report by David Albright and Paul Brannan of the Institute for Science and

Wi

International Security (ISIS) described the sitéolows:

ISIS recently obtained commercial satellite imagery from DigitalGlobe taken on August 10, 2007

of a large portion of Eastern Syria along the Euphrates River. After an extensive search and
analysis of the imagery, ISIS found a site that coulthbearget of the Israeli raid inside Syria on
September 6, 2007. The tall building in the image may house a reactor under construction and the
pump station along the river may have been intended to supply cooling water to the reactor.

The tall building,located approximately 780 meters from the river, is square with approximately
47-meter length sides. There is what appears to be a pump station located on the banks of the river
directly west of the tall building. A reactor requires a large volume of wWaterooling and this

k ¢

pump station could serve that pur pose. The purpo

unknown, but it does not appear to be a temporary structure. Trucks can be seen approximately
100 meters to the east of the tall buildingisTtalong with evidence of heavy machinery tracks
around this site, indicates recent construction activity.

€(The) site is approximately 145 kil ometers

kilometers north of the site...Such an airstrip would serve as quick transportation of personnel and
officials.

ABC News reported on Friday, October™ 2007 that Israel had recruited a spy to take ground
photographs offte reactor construction from inside the complex. Recruiting a spy to take ground
photographs of an exposed reactor vessel is unnecdsaarfigh resolution neoommercial
satellite imagery would negate this need. If, however, the reactor vessel andtadssigielding

were surrounded by a building and covered with a roof, a spy may have been necessary to take
photographs from inside the reactor building.

The Washington Posteported on Friday, October 1.92007 that an official described a facility as
similar in structure to a North Korean reactor. North Korean reactor construction is based on an
old Russian modélin which the reactor vessel is built gradually and is not brought to the site
already constructed or in large pieces, requiring a large coaneve heavy equipment inside.

This North Korean/Russian approach would mean that a roof would be placed on a building earlier
than in some other reactor designs, and it would hide what was inside the building earlier in the
construction timeline.

In compaing the five megawattlectric (or 2625 megawatthermal) reactor building at North

from
north of At Ti bnah i n t heThdbeaiy an aisstzrip lacatedr3.5r egi on
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Koreads Yongbyon nuclear facility to this suspect
wall s of the structures are apNorrotxhi madred ayd st hree asce
measures approximately 32 meters by 24 meters on its sides. There also appears to be a faint

square on top of the Syrian buildingds roof. It

but its dimensions, 24 meters by 22 mgtere consistent with the subsequent construction of an
upper roof. From the image, the Syrian building is similar in shape to the North Korean reactor
building, but the Syrian building is not far enough along in its construction to make a definitive
comgarison.

If the design of the reactor is similar to a North Korean reactor, it is likely a smadjrgpkite

reactor of the type North Korea built at the Yongbyon nuclear site north of Pyongyang. The Syrian

building size suggests that the reactor wouldrbthe range of about 226 megawattshermal,

|l arge enough to make about one nuclear weaponds w

If Syria wanted to build nuclear weapons, it would need a specialized facility to chemically
separate the plutonium from the irratdid fuel discharged from the reactor. It is unknown whether
Syria has such a facility under construction or planned. On October 23, 2007, Google Earth
posted imagery that covers a wide swath of eastern Syria and includes this site. The suspected
reactorbuilding can be seen, but the secondary structure and the pump station are both missing in
this image. The exact date on which the image was taken is not provided by Google Earth, but it
must be significantly earlier than August 10, the date of the D@jivdle imagery obtained by

ISIS. The absence of the pump station would make interpretation of the purpose of the site very
difficult.

The images raise as many questions as they answer. How far along was the reactor construction
project when it was bombed?hat was the extent of nuclear assistance from North Korea? Which
reactor components did Syria obtain from North Korea or elsewhere, and where are they now? Is
Syria able to produce any of the key reactor components itself? Could Syria have finished the
reactor without ongoing North Korean assistance? Did Syria plan to build a plutonium separation
plant?

Images taken much later after the air strike revealed a rushed Syrian effort to cover up all
visual indicators that the sight even existed.

On April 24, 208, the White House released photographic images to support the position
that the target of the Israeli air raid was a nuclear reactor constructed with the assistance
of North Korea. The photographs were taken inside the reactor prior to the September 6,
2007 attack, and showed details like heat control rods. Some of the photographs may
have gone as far back as 2002, suggesting a possible-yeaidtiNorth Koran
commitment.

Senior US intelligence officials provided photos, movies, and the following adlitio
details at the briefing, all of which provided a unique set of insights into the intelligence
effort to anal V{ze Syriabs progr ams:

The reactor was built in a remote area of eastern Syria near the Euphrates River. The nearest town
is called al Kibar. Ouinformation supports the following key points: Syria was building a gas
cooled graphitanoderated reactor that was nearing operational capability in August 2007. The
reactor would have been capable of producing plutonium for nuclear weapons. It was not
configured to produce electricity and wasdliited for research.

The reactor was destroyed in early September 2007 before it was loaded with nuclear fuel or
operated. We are convinced, based on a variety of information, that North Korea assisted the
Syrians covert nuclear activities both before and after the reactor was destroyed. Only North
Korea has built this type of reactor in the past 35 years.

Features of the facility and its location indicate Syria attempted to maintain its secrecy. Syria
moved quikly to cover up its covert nuclear activities by demolishing and burying the reactor
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building and by removing incriminating equipment. These actions probably were intended to
forestall identification of reactor debris by international inspectors and aomsistent with
peaceful nuclear intentions.

We have detailed information showing that the al Kibar facility was a nuclear reactor. Three
dimensional computer model of the facility has been created using features and dimensions
through photographs of thadility. This diagram shows key features of a-gasled graphite
moderated reactor, the type built at al Kibar. We have photographs showing some of these
important reactor components under construction including vertical tubes in the top of the reactor
for control rods and for refueling, a reinforeedncrete stedined reactor vessel, and the water
supply systems use heat exchangers to remove heat from the-darkide coolant.

The main feature of the reactor hall, shown here in the center of théinguiteas the top of the
reactor vessel. The pattern of holes on the floor were the ends of vertical tubes used for control
rods and refueling of the corps, a key feature ofagemded reactors. We judge other features of

the building, such as heavily sedlesinforcedconcrete rooms for heat exchangers and a spent
fuel holding pool also are consistent with typical-gasled reactors. This photograph shows the

top of the reactor vessel in the reactor hall before concrete was poured around the vertadal contr
rod and refueling tubes.

Note the similar arrangement of vertical tube openings in the top of the Syrian reactor on the left

and North Koreabs Yongbyon plutonium producti on
reactor was similar in size and cajig to this North Korean reactor. Only North Korea has built

such gascool graphite moderated reactors in the past 35 years.

This photograph shows the steel liner for the reinfolmmttrete reactor vessel before it was
installed. The network of small g on the outside of the liner is for cooling water to protect the
concrete against the reactor is intense heat and radiation. The animated model shows how this
component was positioned in the reactor vessel. This photograph and view of the computer model
shows the concrete reactor vessel under construction. The photograph shows the steel liner in
place within the vessel.

Satellite imagery, together with ground photographs of the facility under construction, showed
features of the cooling watsupply systen. A key feature was pipes running up a canyon to
supply water from the Euphrates River to an underground storage tank at the reactor site. The site
lacked key features of alternative facilities such as fuel storage and turbines fofiead gibwer

plart or pipes from the site for irrigation or water treatment. The water would have been pumped
from the tank through heat exchangers in the reactor building and the hot water would return to the
river by a separate pipeline.

When the pipeline and pump housere externally completed in early August 2007, no further
observable construction was necessary before the reactor could begin operations. We assess that
the reactor could have been complete and that start of operations could have begun at any time
although additional weeks to months of testing were likely.

We have information spanning more than a decade that indicates sustained nuclear cooperation
between Syria and North Korea. We obtained this photograph, for example, showing the head of
Nor t h Kuzleaeraaktsr fuel manufacturing plant in Yongbyon. Seen also at tHea8ix

talks in the photograph on the right, together is Syria with the head of the Syrian Atomic Energy
Commission.

Other examples of cooperation include senior North Koreans fienyéngbyon nuclear complex
made multiple visits to Syria before construction of the al Kibar reactor began in 2001. In 2002,
North Korean officials were procuring equipment for an undisclosed site in Syria. North Korea,
that same year, sought a gawledreactor component we believe was intended for the Syrian
site. A North Korean nuclear organization and Syrian officials involved in the covert nuclear
program reportedly were involved in a cargo transfer from North Korea to probably al Kibar in
2006.
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North Korean nuclear officials were located in the region of the reactor both early and late in

2007. Our information shows that North Korean advisors also probably assisted with damage
assessment after the reactor was destroyed. Aléngth North Korean delgation traveled to

Syria shortly after the reactor was destroyed anc
nuclear program. The reactor building was irreparably damaged early in the morning of September

6th, 2007, before it became operationehusing a collapse of the central reactor hall and

surrounding light walls and roof structures.

Damascus, including Syrian President Assad has specifically and forcefully denied that a nuclear

facility was destroyed or that it has any undeclared nucleailities. Syria has gone to

extraordinary lengths to conceal the existence and nature of the al Kibar reactor both during its
construction and after it was destroyed. These photographs show how a light roof and thin curtain

walls were added after the maine act or hall was compl eted. They a
whi ch ot her wi se resembl es t h e -prquuctiof irekator ab f North
Yongbyon seen in the photograph on the left.

This photograph shows how mged aftertthe eurtainwalls @hd ngds ap
roof were added. The reactor building was located in a remote area of the Syrian Desert and was

built in a canyon which concealed it from view. Further measures including earthen wall or mound

that has been in place to bloihe view of the reactor from the bottom of the canyon.

The conceal ment afforded by the reactor sitebds t
Syrian attempts to maintain the secrecy of the facility. Immediately after the building was
destroyed,the Syrians began taking additional measures to limit potential observation of the

reactor and their activities including covering the exposed reactor vessel with tarpaulins; erecting

structures to prevent satellite observation of their activities; aediog holes in the building,

probably to remove heavy react@lated equipment.

Syria destroyed the remainder of the reactor building with a massive controlled demolition on

October 10th, 2007, as part of an ongoing effort to remove all evidence ofitleetreo r 6 s e xi st enc
Demolition of the building, however, revealed key nucledated interior structures that remain

because they were made of heavily reinforced concrete. These corresponded in configuration and

location to key gasooled reactor featuresf our photographpased computer model, including

the concrete reactor vessel, the shielded-@eettanger rooms, and the probably spent fuel storage

pool area.

Syria continued to demolish the building and remove equipment and by late October covered the
excavation for the reactor building and remaining debris with earth. Syria subsequently erected a
light metalframework building over the site of the destroyed reactor and began preparing a
pi peline to c onpueping sydtemdo asvatieatident plard & few kilometers
away, most likely an attempt to further cover up the nuclear nature of the al Kibar site. We do not
know the function of the new building, but we assess it is not nuclear related and primarily is
intended to discourage excaieat of any remaining reactor debris.

In conclusion, our information shows that Syria was building acgated, graphitenoderated

reactor that was nearing operational capability in August 2007. The reactor would have been

capable of producing plutoniumrfauclear weapons. It was not configured to produce electricity

and was illsuited for research. The reactor was destroyed in early September 2007 before it was

loaded with nuclear fuel or operated. We are convinced based on a variety of information that

North Korea assisted Syriads <covert nucl ear act.i
destroyed. Only North Korea has built this type of reactor in the past 35 years.

A number of questions still remained about the natuth®projecta nd Sycldarads nu
weapons effortsThere were no indications that Syria had the ability to provide fuel for

the reactor, and no reports it had begun construction of a facility to use the irradiated rods
from the reactors to separate out weapons grade Plutéhilins was a critical issue

because later reports indicated that the reactor at the Al Kibar facility was nearly
complete when it was attacked, and had far more infrastructure support than was initially
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made public. Syria was able to draw upon an extensive Manthan covert purchasing

the Namchongan Trading Co. or NCGto buy precisely machined equipment like
specialized steel pipes, aluminum tubes, transformers, and vacuuyps pomwhat were
claimed to be commercial purposes. This North Korean effort had attracted the attention
of Western intelligence agencies no later than 2003, and had previously led to concerns
that its imports were designed to help North Korean build #éitjato develop fissile
Uranium’

Work by the Institute for Science and International Security also indicated that the
building had a false roof and wall to partly conceal its shape, and that the relatively low
profile of the building concealed the fabatit had extensive underground facilities that
could conceal a reserve water tank and space for spent fuel rods. It also had hidden
power lines; hidden underground water cooling systems that discharged into the
Euphrates river, rather than the normablow towers; and ventilation systems built into

the walls rather than the usual smokestéakvents”

Neither the US nor Israel provided further background on how Syria might have planned
to build, deploy, or use nuclear weapons. Major questions remainswered about the

level of North Korean support Syria did or did not receive, how much technical data and
nuclear weapons design information Syria had gotten from such sources as the A.Q.
Khan network, and about the level of Syriaanian cooperationf any.

Syrian Delivery Systems

Syria had some 180 SS21 launchers at the end of 2007, plus 18 Scud Bs and 30 North
Koreanmade #fAScud CoO0 | aun-ChBeSepal andSsixrSis-8 &Styx f our S
cruise missile fire units might also be adapted to firesibis for use against area targets.

Syria could use virtually any of its combat aircraft for-eveey missions or adapt them to

remote single sortie use. There are unconfirmed reports that other countries in the region,
including Irag, examined the use efmotely piloted fighters for the line source delivery

of chemical weapons.

Syria is reported to have fired three Scud missiles in 2005. All seem to have been tested

in an Aairbursto mode where the warheads mi
carry chemical or biological weapons. One was an older Scud B, with a range of about

300 kilometers, but two were the improved No Dong missiles sometimes called the Scud

D, with a range of up to 700 kilometers. There are some analysts who still feel Syria
mighthave acquired I raqgdés weapons of mass dest
smuggled out of Iraq before the UI8d invasion. Such reporting is anecdotal and so far

has not produced any evidence to give it credibility.

As previously noted, some sourckave reported that Syria has tried to upgrade its

missile forces by buying the Russian-%£6 or Iskander E missile from Russia. The

missile has a maximum range of 2800 kilometers and could hit such Israeli cites as

Haifa, Jerusalem, and Tel Aviv. Unk e Syri ads pr eX-Bonidsolithi ssi |l es
fueled and could i mprove Syriabs ability to
delays for fueling or preparation. So far, however, Russia seems to have rejected such

sales, as well as the saleénew surfacdo-air missiles that might be converted for such

use’"
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The SSX-26 is believed to be a replacement for both the Scud and t&8,Sfhich had

to be abandoned as a result of the intermedéaatge ballistic missile treaty. It is a mobile

sydem mounted on a tracked TEL that can carry two missiles. Work by the Federation of
American Scientists (FAS) indicates that it is a Higthnology system that could be

armed with a cluster munition warhead, a faelexplosive enhancdalast warhead, a

tactical earth penetrator for bunker busting, and an electromagnetic pulse device for
antiradar missions. The FAS indicates that its small {d&@ram) conventional

warhead would need advanced terminal precision guidance to ensure its efficacy. It
specuht es t hat this could be provided by usi
millimeter wave radar, satellite terminal guidance using GLOSNASS, an improved
inertial platform, or sore combination of t

Possible Syrian Strategy, Tactics, an&Employment

Various experts have postulated that Syria could use its chemical and possibly biological
weapons against Israel or any other neighbor in range as terror weapons and see them as
at least a partial deterrent to Israeli strikes with weapons s$ ik@struction in anything

other than an existential conflict.

Other experts have suggested that Syria might use chemical weapons against Israeli army
forces as they mobilized, to support a surprise attack on the Golan Heights, on Israel's
weapons of masgestruction, or in attacks on some other critical Israeli target or facility.
There have also been suggestions that Syria might attempt covert attacks or use a terrorist
or other proxy.

It is impossible to dismiss such possibilities, and there are @mblelinclassified sources

on Syrian doctrine, plans, or intentions for using weapons of mass destruction. Syria
does, however, face the fact that any such attack might be seen as the prelude to a Syrian
attack on Israeli population centers and that a rattask producing high lethality against
Israel's mobilization centers would probably be viewed as unacceptable for Israel to
ignore.

Israeli plans and doctrine are as obscure as their Syrian equivalents. However, given
Israel's past actions, the responsight well be Israeli massive retaliation with a mix of

air and missile strikes designed to destroy much of Syria's continuity of government,
military facilities and capabilities, and economy and infrastructure. A major Syrian attack
on Israeli civilian tagets might well lead to Israeli retaliation against Syrian cities with
nuclear weapons. If Israel sought to send a decisive signal to Syria as to the cost of strikes
on lIsrael, it might come in the form of nuclear ground bursts designed to both cripple
Syria and prevent its recovery.

It also seems likely that if Israel ever came to believe Syria was acquiring highly lethal
biological weapons, or nuclear weapons, it would massively pregogsibly without
warning.
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Figure One

Syriads Sear c MassDestrutenapons of

Delivery Systems
1 Four SSM brigades: 1 with FROG, 1 with Scud Bs, 1 with Scud Cs, and 1 wR2hsSS

1 18 SS21 launchers and at least 36-&Emissiles with 8A00-kilometer range. May be developing chemical
warheads.

1 According to the Mayl998 estimate of the Center for Nonproliferation Studies at the Monterey Institute of
International Studies, Syria possessed 20@85Scarab missiles.

1  Some experts believe that some Syrian surfaerirface missiles armed with chemical weapons begha to
stored in concrete shelters in the mountains near Damascus and in the Palmyra region no later than 1986 and
that plans have long existed to deploy them forward in an emergency since that date.

1 Up to 12 Scud B launchers and 200 Scud B missiles withkBdMeter range. Believed to have chemical
warheads. Scud B warhead weighs 985 kilograms. The inventory of Scud B missiles is believed to be
approximately 200.

T The Monterey Institute of International th&Chinese esd Cent e
provided technical assistance to upgrade Scud B missiles in*1993.

1  New longrange North Korean Scud Cs deployed:

1 J a n eitéssan American Department of Defense document published in 1992 alleging that Syria had
purchased 150 Scud C missiles.

1  Two brigades of 18 launchers each are said to be deployed in a horskahed valley. This estimate
of 36 launchers is based on the fact that there are 36 tunnels into the hillside. The launchers must be for
the Scud C since the older Scud Bs would notvtikein range of most of Israel. Up to 50 missiles are
stored in bunkers to the north as possible reloads. There is a maintenance building and barracks.

T Underground bunkers are thought to have sufficient storage for some 1,00C $aisdiles according
to a fall 2002 article in thiddle East Quarterly"

1 Estimates indicate that Syria has-28l Scud launchers for a total of 2800 missiles of all types. The
normal ratio of launchers to missiles is 10:1, but Syria is focusing on both survivability and the
capability to launch a large preemptive strike.

1 The Scud Cs have ranges of up to-B80 kilometers. They have a CEP of 1,600 meters. Nerve
gas warheads using VX with cluster bomblets seem to have begun production in early 1997. Syria is
believed tchave 5080 Scud C missiles.

1 A training site exists about 6 kilometers south of Hama, with an underground facility where TELs and
missiles are stored.

T Janegnred fAlt was reported in early 1998 thaaerel sraeld. i
between 24 and 36 6Scudd | alfac imoeerlauncleets thamopseviouslgy r i an  mi
estimated. o Traditionally, armies deploying Scuds stoc

of Syrian launchers suggests a ratio etd® two missiles per launchiethis would enable Syria to launch a
large firstwave strike before launchers were destroyed.

1  Syria can now build both the entire Scud B and Scud C. It has sheltered and/or underground missile
production/assembly facilitieat Aleppo, Hama, and near Damascus, which have been built with aid from
Chinese, Iranian, and North Korean technicians. Possibly some Russian technical aid.

1 Israeli defense officials have been reported as stating that Syria has been producing abaliC3MiSsiles
per year at an underground facifft.

1 A missile test site exists 15 kilometers south of Homs where Syria has tested missile modifications and new
chemical warheads. It has heavy perimeter defenses, a storage area and bunkers, heavilybsh&kesed
and a missile storage area just west of the site. According to some reports, Syria has built two missile plants
near Hama, about 110 miles north of Damascus; one is for solid fueled rockets and the other is for liquid
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fueled systems. North Koraaay have provided the equipment for the liquid fuel plant, and Syria may now
be able to produce the missile.

1  There are reports of Chinese deliveries of missiles, but little hard evidence:

T There are reports of Peopl e d s misRile gampdnénts byoChinaChi na ( PF
Precision Machinery Company, maker of thel¥, in July 1996. The M1 has a 186nile (280
kil ometer) range with a warhead of 1,100 pounds. Mi
guidance ¥quipment. o

1 All reports of Syrian purchases and production of Chines® Missile are unconfirmed and of uncertain
value:

1 Some sources believe-M missile components, or {8tlike components, delivered to Syria. Missile is
reported to have a CEP as low as 300 meters.

f  Some intelligene reports indicate that 24 -8 launchers were sighted in late 1991 Other reports
suggest that the 1991 missile deliveries were subsequently canceled due to U.S. pressure.

1  Since 1989 there have been persistent rumors that Syria was trying to impot®thieriMChina. Up to
the mid1990s, Israeli sources believed that these attempts ended in faaijeng reportedly backed
out of the deal due to U.S .pressure. The reports surfaced again in the late 1990s, with suggestions that
the M9 had been delived from China possibly in kit form, or partly assembled.

1 J a n egored in March 1999 that Syria had created a production facility to build both-1He(®ISS
7/DF11) and M9 missiles with ranges of 280 and kilometers, respectively. It repsrthat
production of the booster stage of thel¥ began in 1996 and that missile production is expected to
start fAsoon. O

T An April 1993 reportinJ ane 6s | nt e Irepdrtgndicaied thaRNoxthi Kerea and Iran (with
Chinese assistance) helped in deastruction of underground production facilities for the Scud C and
M-9 missiles. At the time of the article (April 1993), production of the Scud C was believed telBe 12
months off, while M9 production was believed to be two to three years &tvay.

1 Serior administration officials were quoted as stating that China had sold missile technology to Sy8ta; 30
tons of chemicals for solid propellant were sold to Syria by 18@R2>

1 Syria has also developed, with considerable North Korean assistance, ra \@ysion of the Korean No
Dong missile (sometimes referred to as the Scud D).

1 A number of sources reported the September 23, 2000, test flight of the Syrian No Dong.
1 Four tunnels for shelters for No Dong launchers have been excavated, as of 1&t& 2002.

1 Syria is expected to produce or have already started production at the rate of about 30 missiles per
year™™
T Israeli of ficials claimed that Syria was developing

Arrow missile defense systeffi.

1 The Centerfor Nonproliferation Studies at the Monterey Institute of International Studies has compiled a
chronology of North Korean assistance to Syria through’2000

Date Item(s) Remarks

1991 24 ScudCs and 20 TEL:|Syria pays approximately $250 million, ahibya reportedly helg
March finance the transaction.

1991 60 ScudCs and 12 TEL: First delivery after agreement for Syria to acquire 150 SEsidor
April an estimated $500 million.

1991 36 ScudCs Missiles transported by Yugoslavian freighter.

May

1991 Unknown number (¢Missiles delivered by North Korean shipupo and transferred
sunmer ScudCs Syria via Cyprus.

1992 24 ScudC missiles Delivered by North Korean freightdrae Hung Hdn March. Part ¢

missileproduction  anthe shipnent was airlifted to Syria via the Iranian port of Bai

assembly equipment /Abbas, and the remaining cargo was transported directly t
Tartus. The manufacturing equipment reportedly was destine
suspected missile factories in Hama and Aleppo.
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1992 Approximately 50Scud A North Korean ship carrying 100 Scud Cs departs for the Ir
Cs port Bandar Abbas in October. Half of the delivery is transp
overland to Syria.

1993 Seven MAZ 543 chass/In August, two Russian Condor airftraransport the missiles a
and an unknown numt chassis from Sunan International Airport to Damascus. Accord
of ScudCs Israeli Foreign Minister Shimon Peres, North Korea offered to

the delivery if Israel paid $500 million.

1994 Unknown number ¢
Scud C missiles al
TELs
1994 Unknown number ¢
Scud C cluster warheac
1996 Missile expertise Syrian missile technicians spend two weeks training in North K
1999 Ten tons of powdere¢/Originally from China, shipment delivered to the Centre des E
aluminum de Recherch Sci enti fique (CERS),
missile program.
2000 Scud D missile Unconfirmed; Syria conducted Scidflight test on 23 Septemt
2000.
2000 No Dong missiles asrUnconf i r med; North Kor ean i
TELs delivers 50 No Dong missiles and seven TELs to Syria. Mi:
possibly procured on behalf of Iraq, Egypt, and Libya for ¢
million.

1  Sheltered or underground missile production/assembly facilities at Aleppo and Hama have been built with aid
from Chineg, Iranian, and North Korean technicians. Possibly some Russian technical aid.

1 A missile test site exists 15 kilometers south of Homs where Syria has tested missile modifications and new
chemical warheads. It has heavy perimeter defenses, a storage chlmanleers, heavily sheltered bunkers,
and a missile storage area just west of the site.

M The Nuclear Threat Initiative states that,

M fAEvidence that Syria continues to advance its missil
2006 in a declassifia report to the United States Congress. The report indicates that for the period 1
January to 31 December 2004, ASyria coprdpéllanbed t o see
rocket mot or devel opment and prnadwect itohnate aJyarbiiadist yl
propellant missile program continues to depend on essential foreign equipment and assistance, and that
iSyria was developing | onger range missile programs,
with assistance from Nortkorea and Iran.™"

1 The Nuclear Threat Initiative reports that Syria may havefirest a Scud D shontange ballistic
mi ssile capable of striking any target in | srael i n
detected the launch and trackéeé test. Such a test would confirm that Syria received Scud D missiles
from North Korea™""

1  Syria has shorterange systems:

1  Shortrange M1B missiles (up to 60 miles range) seem to be in delivery from PRC.

1 SSN-3 and SS€lb cruise missiles.

May be convertig some longange surfacéo-air and naval cruise missiles to use chemical warheads.
20 Su24 longrange strike fighters.

44 operational Mi&3BN Flogger F fighter ground attack aircraft.

20 Su20 fighter ground attack aircraft.

90 Su22 fighter ground aack aircraft™

18 FROG?7 launchers and rockets.

Negotiations for PR@nade M9 missile (185375 mile range).

=A =4 =4 -4 a4 4 -4 -

Multiple rocket launchers and tube artillery.
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! Syria thought to be inter e-E{(S8X-26) ballistig missiechomeeilbasy Russi ads
finished developmenit™

1 Syria has improved its targeting capability in recent years by making extensive direct and indirect use of
commercial satellite imagery, much of which now offers 3 meter levels of resolution and comes with coordinate
data with nar GPSlike levels of accuracy. Onmeter levels of resolution will become commercially available.

1 The Central Intelligence Agency (CIA) estimated in January 1999 that Syria continued work on establishing a
solid-propellant rocket motor development and qurction capability. Foreign equipment and assistance have
been and will continue to be essential for this effort.

Chemical Weapons

1  Unconfirmed reports that first acquired small amounts of chemical weapons (Mustard and Sarin) from Egypt
in 1973.

1 Acquireddesign for Soviet Scud warhead using VX in 1970s.

1 May have acquired chemical bombs and warheads for Scud missiles 198Z9Reports had VX agents as
early as 1982 seem premature.

1  Syria imports specialized glass ware, suitable for chemical weapongspood from Germany in 1983.

1 The NTI reports thaad U.S. Special National Intelligence Estimate (SNIE) issued on September 15, 1983,
states that that Syria is "a major recipient of Soviet CW assistance, [and] probably has the most advanced
chemical warfag capability in the Arab world, with the possible exception of Egypt. Both Czechoslovakia
and the Soviet Union provided the chemical agents, delivery systems, and training that flowed to Syria. As
long as this support is forthcoming, there is no need yda$o develop an indigenous capability to produce
CW agents or materiel, and none has been identifféd."

Syria imports specialized glass ware, suitable for chemical weapons production, from Germany in 1983.

1 Reports that began production of nonpersistente gas surface in 1984. May have had chemical warheads
for missiles as early as 1985. US intelligence sources confirm on a background basis that Syria has Sarin gas
in 1986.

1  The Nuclear Threat Initiative reports that,

1 AThe Syrian CW program was edighed under the aegis of the Centre D'Etude et Recherché
Scientifique (CERS), an ostensibly civilian research institute that appears to be responsible for all
research, development, and production activities and facilities. Once the decision to précee@wWi
program had been made, it appears that the initial focus was the establishment of a facility for research
and development, and possibly pilot production, in the Damascus area. This facility has continued to be
used for CWrelated research. Simultaously, work commenced on the construction of larger dedicated
CW production facilities. These plants in-8&fira, Hama, and Homs all came online in the-rradate
1980s. The first priority of the Syrian CW program was the production of sarin; isitiellscale
production appears to have started in 1984. Originally, this agent was to be carried by Syrian Air Force
bombers, but this was an unreliable means of delivery given Israeli air superiority. Intense efforts were
undertaken to provide a more dagable delivery system.

1 By 1987, Syria was able to fit sa#iled warheads, probably unitary rather than cluster, on some of its
Scud missiles creating a limited longnge CW strike capability. Since that time, the focus of Syrian
efforts has been oméreasing the range and effectiveness of their strike capability by obtaining-longer
range missiles from foreign suppliers such as North Korea and by improving the sophistication of the
warheads. The fitting of bomblétled cluster warheads to Sci@l missiles after 1997 was a significant
development that greatly increased the potential effectiveness of Syrian chemical weapons.
Additionally, Syria has sought to increase the lethality of its force by developamgeNnts. Syria has
been researching this typd agent since the late 1980s. Throughout the 1990s, reports pointed to
continuing work on Vagents but also suggested a lack of success...Following the successful
weaponization of sarin in the 1980s, Syria turned to developing additional agents, nagy not
vesicants. Syria appears to have built up a stockpile of mustard and sarin for tactical uses in the 1990s.
By the mid1990s, the Syrian CW program seems to have reached a plateau in terms of capability and
production. There is no current informatioanclusively suggesting that Syria is engaged in ongoing
large-scale production and stockpiling of CW agents.

éSyria is currently believed to deploy between 100 ¢
Some of these missiles may be fitted wittaent warheads although this information is less reliable. In
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addition, Syria is believed to have stockpiled several hundred tons of sarin and mustard agents for
tactical uses in the form of artillery shells and-diopped munitions. Syria retains its protion
infrastructure of at least three and possibly four facilities; however, it is not known whether these are
currently being used to produce new agent. Syria conducted one missile test in July 2001, which
probably involved the use of a simulated cheiniearhead.[5] Since that time, the CW program has
maintained a very low profil&

1 Reports in1986 that Syria is helping Iran acquire chemical weapons technology as part of its support of Iran
in the Iranrlraq War.

1 In December 1986, thesraeli Defense Mirster Yitzhak Rabin tells the Israel Knesset that, "we are aware
that Syria is armed with chemical weaporertillery shells, bombs, and groutotground missile
warheads...including nerve ga¥>"

1 US intelligence officials testify to Congress in 1989 thaiebip stockpiling a variety of chemical weapons.

1 Reports in 1990 that a classified DIA report states Syria has chemical munitions depots at Khan Abu Shamat
and Furglus, and that the primary chemical weapons development facility is the Centre D'EtudterttiRe
Scientifique, near Damascus.

f I'n May 1992, Syri ads Se mtan shipmént of Cimathyl phrosphite, a the relye ai ns a ¢
gas precursor. Large German shipments of the same precursor are intercepted in July. Shipments of other
precursordrom Russia are detected in 1993. In October 1995Russia announces the investigatiGerof Lt
Anatoliy Kuntsevich for allowing illegal exports.

1 Reports in June 1996 that a new major chemical weapons plant is under construction near Aleppo. Other
facilities are reported in the general area of Damascus and Homs.

1 Believed to have begun deploying VX in late 1996, early 1997.

1 The CIA reported in June 1997 that Syria had acquired new chemical weapons technology from Russia
and Eastern Europe in 1996.

1 Unconfirmed reports in 1997 of sheltered Scud missiles with unitary sarin or tabun nerve gas warheads,
now being replaced by cluster warheads with VX bomblets, deployed in caves and shelters near
Damascus.

1 Tested Scuds in manner indicating possible chemical washrat®96 and 1998, and possible cluster
warhead in 20014 .

1 Seems to have cluster warheads and bombs.

1 May have VX and sarin in modified Soviet ZABcendiary bombs and PTABOO cluster bombs.
Reports stated that a U.S. intelligence source had obtairmdhation indicating a late October 1999
test of a live chemical bomb dropped by a Syrian }gz*"

1 CIA estimates in January 1999 that Syria continued to seekaldéd precursors from various sources
during the reporting period. Damascus already hasckpte of the nerve agent sarin and may be trying to
develop more toxic and persistent nerve agents. Syria remains dependent on foreign sources for key elements
of its CW program, including precursor chemicals and key production equipment.

1 The CIA statedhat Chinese entities sought to supply Iran and Syria withrééfed chemicals during this
reporting period.

1  Convincing reports of covert imports of precursors in 2000 and 2003.

1 In 20022006, a series of unclassified CIA reports confirms Syrian chemigapans efforts in unclassified
reports in 2003. A U S officials says on background that Syria may now have the largest inventory of
chemical weapons in the world, but provide no details or comparisons with US, Russian, and Chinese

programsX®V

1 OnJanuary 1, 2005, US officials deny there is valid intelligence that Iraqi chemical weapons were smuggled
to Syria. The Irag Survey Group report issued on April 27, 2005 is more ambiguous. It finds no evidence that
such smuggling took place, but cannot excludeptissibility

1 Reports in 2005 that Iran will assist Syria in producing its own precursors for chemical weapons. Syria and
Iran sign a new defense cooperation agreement on June 15, 2006.
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1  Syria conducts two lorgange (606700 kilometer) Scud missile tests May 2005. Some reports indicate
that they had cluster warheads.

1 U.S. Department of the Treasury designate three Syrian organizatiote Higher Institute of Applied
Science and Technology (HIAST), the Electronics Institute, and the National StaratatdCalibration
Laboratory (NSCL) as involved in proliferation on January 5, 2007.

1 Major nerve gas and possible other chemical agent production facilities north of Damascus. Two to three
plants.

1 One facility is located near Homs and is located nexa tmajor petrochemical plant. It reportedly
produces several hundred tons of nerve gas a year.

1  Reports on the building of a new major plant at Safira, near Aleppo.

1 Reports that a facility ctocated with the CERS is developing a warhead with chemical tetsniolr the
Scud C.

1 Many parts of the program are dispersed and compartmented. Missiles, rockets, bombs, and artillery shells
are produced/modified and loaded in other facilities. Many may be modified to use VX bomblets.

1  Wide range of delivery systems:

1 Extensive testing of chemical warheads for Scud Bs. May have tested chemical warheads for Scud Cs.
Recent tests include a July 2001 test of a Scud B near Aleppo and a May 1998 test of a Scud C with a
VX warhead near Damascus.

May have started production ofterded range Scuds in 2002.
Shells, bombs, and nerve gas warheads for multiple rocket launchers.
FROG warheads may be under development.

Reports of S21 capability to deliver chemical weapons are not believed by U.S. or Israeli experts.

= =4 =4 -4 =4

Israeli sourcedbelieve Syria has binary weapons and cluster bomb technology suitable for delivering
chemical weapons.

1  Experts believe Syria has stockpiled 500 to 1,000 metric tons of chemical agents. Holdings thought to include
persistent (VX) and nonpersistent nerverag (sarin) as well as blister agents.

Biological Weapons

1 Syria signed, but didot ratify the 1972 Biological and Toxin Weapons Convent&yria has anxensive
research effort.

T US intelligence officials testify to Congress in 1991 and 1992 that &ytelieved to have an offensive
biological weapons effort™"

T In 1997 and 1998The U.S. Arms Control and Disarmament Agency 1996 compliance reports state that "it is
highly probable that Syria is developing an offensive biological warfare capalifity."

7 In 200212004, the CIA unclassified biannual reports on WMD proliferation staté that i s consi der ed, fi h
probable that Syria also is ®™"eveloping an offensive BW

1 OnJanuary 17, 2005, US officials deny there is valid intelligence thatchaqiical weapons were smuggled
to Syria. The Iragq Survey Group report issued on April 27, 2005 is more ambiguous. It finds no evidence that
such smuggling took place, but cannot exclude the possififity.

T I'n february2006, t h'we alBoi believe theo Syriat dovelDrheAt maintans & offensive
biological weapons research and development progfam.”

1  Current capabilities may be summarized as follows:
1 Extensive research effort. Reports of one underground facility and one near the coast.
1 Possble production capability for anthrax and botulism, and possibly other agents.

1 Israeli sources claim Syria weaponized botulinum and ricin toxins in the early 1990s, and probably
anthrax.
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Limited indications may be developing or testing biological vanetionZAB-incendiary bombs and
PTAB-500 cluster bombs and Scud warheads.

Maj or questions exist regarding Syriads strike
agents, and placed in older bomb and warhead designs with limited dissemicegpiability, can
achieve only a small fraction of the potential effectiveness of biological weapons. Dry micropowders
using advanced ageritssuch as the most lethal forms of anthtagan have the effectiveness of small
theater nuclear weapons. It isfitifilt to design adequate missile warheads to disseminate such agents,
but this is not beyond Syrian capabilitieparticularly since much of the technology needed to make
effective I_(:Iuster munitions and bomblets for VX gas can be adapted to the delfvbiglogical
weapons!

The design of biological bombs and missile warheads with the lethality of small nuclear weapons may
now be within Syrian capabilities, as is the design of UAV, helicopter, cruise missile, or diaradt
systems to deliver the agieslowly over a long line of flight and taking maximuadvantageof wind

and weather conditions. u. s. and Soviet texts
achieve lethalities as high as-%00 kiloton weapons by the late 1950s, and #whnology is well
within Syriab6s grasp. So is the use of proxy or

f  The Nuclear Threat Initiative has a more conservative estiffiate:

il

It is probable, though undemonstrated, that limited research into biological weapons is undertaken by
Syrian military scientists. As in many countries, it may only be to identify defensive needs and possible
offensive military applications. Claims that Syria has weaponized botulinum toxin and ricin are dubious
given the profound difficulties associated withntra f or mi ng t hese agents i
Research on anthrax may be undertaken in support of efforts to improve the productivity and limit the
vulnerability of Syrian agriculture to this disease, which is endemic to the region. Such research could
be ugd to conceal a military program and may be the source of cautious claims that Syria is attempting
to weaponize anthrax. If anthrax has in actuality been developed and deployed as a weapon, it is
possible that Syria would seek to employ bomblet technadogy as that allegedly developed for the

di spersal of CW agent séHowever, on the basis
weaponization or deployment modes must be speculative.

Public statements by Western intelligence agencies concur in descBygilagas possessing a limited
biotechnical capability that would require significant outside technical assistance before it could
undertake largscale production and weaponization of BW agents. At the same time these reports
generally maintain that Syriis engaged in an ongoing BW R&D effort that has not yet resulted in
weaponization. Occasional assertions that Syria has weaponized and deployed biological agents or
toxins are unsupported by facts and probably reflect political goals more than techalgaés. In the
absence of new revelations, it is impossible to support or refute allegations that Syria has an active BW
program. It is equally difficult to make any claims regarding military or strategic aspects of this alleged
program in the absence wiore information

Nuclear Weapons

1
f

Ongoing research effort whose overt aspects are directed by the Synmic Energy Commission (AECS).

Syria became a member of the International Atomic Energy Agency (IAEA) in June 1963, and ratified the
Nuclear NorPrdiferation Treaty in September 1969.
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Syria launched an ongoing research effort no later than the 1970s. Its overt aspects are directed by the Syrian
Atomic Energy Commission (AECS), which was created in 1979.

The ACES began studies of nuclear power opstion 19791980 that could be used to conceal efforts to
obtain weapongrade fissile materials.

Beginning in 1982, the IAEA began to assist Syria in creating a nuclear research laboratory for peaceful
nuclear power purposes and research, and in obtdi@iming for Syrian scientists overseas. This effort was
expanded in 1983 to include a nuclear laboratory for the AECS and the Arab Center for the Study of Arab
Zones and Dry Lands in Damascus. In 1986, the NTI reports that the IAEA helped Syria criaitepdamt

facility for the recovery of yellowcake uranium on an experimental basis from the phosphoric acid being sold
by the Syrian General Fertilizer Company Plant at Homs. Syria mines phosphatic rock from deposits at
Charkia and Knifes- which have 6@L00 parts per million of uraniufff.

Strong evidence that Syria sought to develop the capability to acquire fissile Plutonium for a weapon.
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1 Russia and Syria sign a nuclear cooperation agreement in February 1983. They began joint study of a nuclear
power @tion for Syria in the spring of 1983.

1 At some point in the 1980s, Syria started a program to extract uranium from phosphoric acid. Syria has
extensive phosphate mining and refining capability and is an exporter of phosphoit@saitifertilizers.
The NTI reports that the AECS conducted studies in 1992, in cooperation with the International Atomic
Energy Agency (IAEA) to examine this option, and the United Nations Development Program (UNDP)
funded a project in 1996 to assist the AECS with a pilot plaskti@ct from a facility in Homs, run by the
General Company for Phosphate and Mines. No overt effort to make the plant operational has been reported
but Syria has the capability to extract uranium from phosphoric acid on a pilot®%cale.

1 In 1996, the IAA helps the AECS to acquire a cyclotron similar to one operated in Iran in Karaj, and that
can be used to experiment with uranium enrichment. NTI reports that Belgium's lon Beam Applications has
sold Syria a Cyclot80 cyclotron and the plan is for facitlesign in 1996.997; construction and hot cell
equipment order and installation in 198999; and cyclotron installation in 199899 In1997, the IAEA
helps Syria obtain aion beam accelerator for materials research.

1  Syria tried to obtain six poweeactors (for a total of 6,000 megawatts of generating capacity) in the 1980s
from a number of countries, including the Soviet Union, Belgium, and Switzerland, but plans were never
implemented.

1  Syria becomes a founding member of the Arab Atomic Energy Agen&ebruary 1989.

1  Syria announced nuclear reactor purchase plans in the late 1980s. In 1990, it sought to buy a 10 megawatt
research reactor frolrgentina's National Institute of Applied Research (INVAP) and Argentine National
Nuclear Energy CommissiofCNEA) reactor was supposed to be used for research into isotope production
and would have had uranium fuel enriched to 209%38. Negotiation continued through1995, but the sale
was eventually blocked by US negotiating efforts with Argentina.

1 In Decembe 1991 Syria purchased a-&dowatt neutrorsource research reactor from China, with technical
assistance from the IAEA. The reactor is not suitable for weapons production. The AECS received 980
grams of 90.2 percent enriched uranium 235 as part afehieThe reactowentcritical in 1996. It is located
at the Der AlHadjar Nuclear Research Center (also known as Dayr al Hajar or BExdadjdr), and is a
Miniature Neutron Source Reactor (MNSR). The Center seems to be roughly 140km north of Damdscus, an
its overt mission is nuclear and chemical research with a focus on obtaining nuclear fuel, medical research,
and nuclear safety. (Syria was also negotiating with India for a 5 megawatt reactor, but the sale seems to have
been halted by US diplomatic effs.)

1 Syria seems to have signed a nuclear cooperation agreement with Iran in 1992.

1 The Center for Nonproliferation Studies at the Monterey Institute of International Studies quogesie 6 s
Intelligence Reviewrticle from 1993 claiming Syria attemptedgau r chase #fAl arge (thousand t
of yellowcake from Namibi&"

1 Russia and Syria approved a draft of a plan for cooperation on civil nuclear power in February 1998, which
signed later that summ&f' There are reports that Russia will sell Syai@5MW light water poetype
research reactor. There are other reports of possible reactor sdl@88irand 2003. Reports surfaced in
January 2003 indicating that Syria and Russia had reached an agreement on the constructidnillafma $2
facility thatwould include a nuclear reactor. Although within several days, Russian Foreign Ministry officials
had indicated that no reactor would be stifd.

1 Unconfirmed reports begin that Iraq has transferred its nuclear and other programs to develop weapons of
masseéstruction as early as 1992. Unconfirmed reports th;:
fled to Syria began to surface shortly after the-led§ invasion in March 2003. Officials in the Bush
Administration announce on January 25, 2005, that US intelligence and analysis efforts found these
reports to be untrue. The report of the Irag Survey Group reaches the same general conclusion on April 25,

2005, but notes that it canot exclude the possibility.

1 Reports in April 1994 confirm that Syrtaeas A hot cell so | arger than normally
Such cells provide robotic ability to handle radioactive material and can be used to handle spent fuel rods.

1 Reports in mie2004 indicate that Syria was involved in negotiations and Iplesschnology sales with the
A. Q. Khan Network that has sold nuclear weapons materials and technology to countries like Iran and Libya.
Declassified US intelligence reports, issued in May 2006, strongly indicate that Syria did make use of the A
Q Khan Néwork.
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1  Syria built a heavy water reactor suited to produce Plutonium between 2001 and 2007, with North Korean
support. The Israeli Air Force destroyed the reactor in September 2007, just as construction was nearly
completion.

Missile Defenses

1 Seeking Rssian S300 or S400 surfacdo-air missile system with limited antitactical ballistic missile
capability.
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