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of developing nuclear sented here is that Egypt plans to The outbreak of the Yemen War

weapons, there is consid- maintain its CBW capability until an in 1963 affected Egyptian and So-
erable evidence that it has developedagreement is reached on a zone fre‘?/iet interests directly, since both
chemical and biological weapons of weapons of mass destruction
(CBW). By the early 1960s, it had (WMD) in the Middle East.

While Egypt stopped short program. The main argument pre- Egypt at the time.

countries hoped to preserve the re-
publican regime in Yemen. For five

‘t‘)egtin a project—code-name years (1963-67), the Egyptian Air
Izlis —Fhat eventually produced THE 1960s: ORIGINS OF THE Force employed CW in Yemen, de-
weaponized agentsEgypt was the  CW PROGRAM livering them mainly with Soviet-

first Arab state to employ chemical In 1963, Egypt opened its first made Ilyushin-28 aircraft. The

weapons (C.W) during t_he civil war CW production facility at Abu- chemical attacks were targeted pri-
in Yemen in 1963 S_mce then, Za’abal, an industrial zone some 10 marily at royalists who had found
Egypthas refused to dismantle thesg ;.  oiors northeast of the city of shelter in the caves of Yemen’s
systems and is believed to malntamCairo, bordering the desert. This fa- mountains, where conventional war-
a current stockpile. cility, called the Abu-Za’abal Com- fare was ineffective. A variety of
This article first analyzes the his- pany for Chemicals and Insecticides, chemical agents were employed, in-
tory of Egypt’s CW program, the was secretly known as Military Plant cluding tear gas (CN), mustard gas,
evidence of past use of these agentsiNo. 801 and was run by the Egyp- and phosgene asphyxianEgypt’s
and the rationale for Egypt's refusal tian Ministry of Defense under the chemical munitions included Soviet-
to sign and ratify the Chemical cover of a commercial factory. Pre- made KHAB-200 R5 aerial bombs
Weapons Convention (CWC). Itthen cursor chemicals for CW agent pro- (filled with mustard) and AOKh-25
examines the less well-documentedduction may have been furnished by aerial bombs (filled with phosgerfe).
but still compelling evidence for an the Soviet Union, which provided Cairo also possessed, but did not
Egyptian biological weapons (BW) extensive military assistance to employ in Yemen, a large quantity
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of mustard-filled artillery shells, Day War, when Israeli forces occu- new CW agents to expand and im-
which had been abandoned by thepied the Sinai Peninsula and de-prove Egypt's chemical arserfallt
British military in Egypt’s Western stroyed a large portion of the appears likely that the first nerve
Desert at the end of World Waf I.  Egyptian Army and Air Force. Cairo agent produced was sarin. At a later
The Yemen war provided an op- probably did not r_esort to chemi.cal stage, E_gypt began manufacturing
portunity for Egypt to test the battle- Wgrfgre _bec_ause it feared Israeli re-th_e_ persistent nerve agent VX and a
field effects of the CW agents in its taliation in-kind. After the 1967 war, military hallucinogen in the glyco-
arsenal. The relative ease with which however, Egypt expanded its chemi- late family. These new additions to
Egypt manufactured and employed cal a_rsenal, particularly in the period Egypt’s .chemic_al arsen_al supple-
CW repeatedly during the conflict, leading up to v_vhat came_to be knownmented its existing supplies of mus-
its success in targeting unprotectedas the Yom Kippur War in 1973. tard gas and phosgene. The ag_ents
civilians, and the moderate response were filled into aerial bombs, artil-
of the international community all THE 1970s: THE YOM lery shells, rockets, mortar bombs,
spurred Egypt to expand its CW KIPPUR WAR and mines?
stockpile. Other Arab states, specifi- |t is reasonable to assume that Before the Yom Kippur War, stra-
cally Irag and Syria, were positively when Egypt made the decision to tegic cooperation between Egypt and
impressed by Egypt’'s experience attack Israel in the Yom Kippur War, Syria expanded into the CW area. At
and sought to emulate®itAlthough  Cairo viewed CBW as key compo- that time, Syria did not have a CW
Egyptian President Gamal Abdel nents of its military strategy, particu- capability, and Egypt initially sup-
Nasser presumably authorized thelarly in the absence of a nuclear plied its ally with technical know-
use of CW in Yemen, he denied capability. Thus, a considerable how and small quantities of CW
Egypt's use of such agents. It wasbuild-up of these weapons precededagents for research purposgsn
not until 1990 that a senior Egyp- the 1973 war. Egypt's increased ac-1972, however, Egypt agreed to sup-
tian military intelligence official fi-  tivity in the CW field focused on ply an entire CW arsenal to Syria for
nally admitted that Egypt had technological and scientific aspects the sum of $6 milliort? Such an
employed CW during the Yemen relating to the production and im- agreement between two Arab states
civil war.? provement of its CW agents. The was unprecedented and was prob-
Throughout the 1960s, high-rank- Central Military Chemical Labora- ably part of the two countries’ joint
ing Egyptian military officers were tories of the Egyptian Army studied reorgar_uzatlon plan (the f_ormatlon of
trained in the Soviet Union at the Sulphurand nitrogen mustard and or-the United Arab Republic), carried
Red Army’s Academy of Chemical ganophosphorus nerve agents (sarirput prior to their joint surprise at-
Defense in Moscow, where they and VX-related compoundsj. tack on Israel. The CW that Egypt
presumably acquired technical Other laboratories involved in these shipped to Syriaincluded satirand
knowledge relevant to offensive Cw Studies were the Egyptian National mustard gas filled artillery shells*
use. In addition, West German spe-R€search Center and Ain-Shamsand aerial bomb$. This transfer
cialists in missiles and CBW pro- University, and the Technical Uni- gave the Syrlan_s_ a strategic offen-
vided assistance to Egypt.In versity of Budapest in Hungary. sive CW capability Of th_e first or-
particular, two remarkably toxic DPuring the same period, Egyptian der, should they require it.

compounds developed in Ger- chemists studied military-usable hal- - pyring the Yom Kippur War, at
many—fluoroacetate (a lethal sub- lucinogens such as the glycolates BZjg 55t one unit of the Egyptian Air
stance) and an oxazepine compoundnd EA-3443 The institutions in-  £orce was on alert in case a deci-
(a psychotropic substance)—were Volved were the Egyptian National gjon was taken to employ nerve
studied by Egyptian scientists at Research Center and laboratories ingaq24 hyt no use occurred. After the
Abu-Za’abal during the 19603. the United States and West Ger-\yar however, Egyptian President
Contrary to its frequent use of CW many.l.5 . Anwar Sadat and Defense Ministe_r
in the Yemen civil war, however, ~ During the 1970s, based on th'SMahmOUd _Abd El-Rany Gamasi
Cairo made no attempt to launch accumulating technical knowledge, hinted that.lf Is_rael launched a mili-
chemical attacks during the 1967 Six Military Plant No. 801 manufactured tary offensive in the hope of revers-
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ing Egypt's achievements during the tian chemists engaged in joint re- CW manufacturing facility at the
war, Cairo would seriously consider search with colleagues in Denmark neighboring Military Plant No. 801.
the nge of nonconventional weap- fsmd West_Germgny, and_a high-rank- Despite a warning from Swiss au-
ons® In July_ 1975, _General Gamasi, ing Egyptlan officer, Major G_er_1era| thorities® the Swiss chemical com-
then Egyptian Chief of Staff, de- Hussel_n Ad_es, received tralnlng at pany Krebs AG supplied Egypt in
clared _that Egypt would employ _the University of Columbus (Ohio) 1987 with a complete facility for
WMD if Israel resorted to the in organophosphate compounds
nuclear optiort® This threat was similar to nerve gasés.Scientists

obviously intended as a deterrent. at the Egyptian National Research
Center studied the effect of sea wa-

1978 peace treaty between Egyptter on organophosphatéspresum- In 1988, Egypt also acquired the
and Israel, Cairo began secretly toably tF’ assess the feaS|b_|I|ty O_f S€3main components for a sarin manu-
cooperate with Iraq. Baghdad of- dumping as a means of _d_|sposmg Offacturing facility*® A short time ear-
fered considerable financial support Ol_d nerve agen_ts. Th_e M|I|tar_y Tech- lier, the Iraqis had concluded a
to increase Egypt’s output of CW nlcal_Collgge in Cairo studied the similar deal with the aid of several
agents and chemical munitions, in physiological effects of nerve-gas- West German companies.

: like pesticides? In addition, at an
the hope of reaping some of the re- : > » In March 1989 the Eqvoptian-
wards? Egypt also felt impelled to Egyptian facility for formulating ' gypu

enhance its strategic-technological PeSticides, scientists studied the de-Krebs connection came to public at-
cooperation with Iraq through the layed effects of nerve-gas-like pes- ten‘qon. After U.S. pressure on the
joint development of a ballistic mis- icides on the neurological functions Swiss government to cancel the
sile designed to carry, among other©f 230 €xposed plant workers, in col- project, and Egypt's refusal to
payloads, CBW warheads The aboration with Research Triangle specify what chemicals would be
timing of ihis cooperation W'as - Park in North Carolin& manufactured at the facility, Krebs

LS . _ abandoned the final stages of the
coincidental. The secret joint devel- In 1983 and 1984, news items plant, which had nearly been com-
opment program was designed toappeared in the Egyptian press re'pleted‘.‘l The president of Krebs said
equalize, at least in part, what Egyptgarding the comprehensive reorga- ot although he believed the Egyp-
and Iraq perceived as a considerablenization of Military Plant No. 801 tian facility to be a “manufacturing
imbalance in their strategic capabili- at Abu Za'abal, otherwise known as plant for pharmaceutical chemicals,”
ties vis-a-vis Israe®® Egypt may the Company for Chemicals and In- his company was severing all ties
have viewed this collaboration as a secticides® The division manufac- with its Egyptian partneé® On the
hedge against the possibility that turing CW at Military Plant No. 801 same day, Egyptian President Hosni
peace with Israel would unravel, and was reorganized to eliminate obso- Mubarak claimed that the facility in
Iraq clearly had the Iranian threat in lete manufacturing facilities and to
mind. update CW production with the aid

of West European compani&sThe

producing phosphorus trichloride.
Production equipment for this plant
was furnished by Stauffer Chemi-

Shortly after the signing of the cals, a Pennsylvania-based company.

guestion was a pesticide manufac-
turing plant® A few weeks later,
U.S. Senator Daniel Inouye arrived

THE 1980s: Egyptians went to great 1engths 10, c4irg for talks with President

ORGANIZATIONAL carry out this two-stage plan. They \; .barak. To persuade Senator
CHANGES AND e_:stablished renewed production Inouye that Egypt was not manufac-
COLLABORATION WITH lines folr kFy nﬁrve;]agent p_rerflur_sdors’turing CW, the Egyptian government
IRAQ particularly phosphorus trichloride, - a6 him a tour of Abu-Za'abal. The

and then built an enlarged manufac-
turing facility for nerve gas. This
plan, whose official “customer” was

tour focused on a tank manufactur-
tinued to expand its knowledge of ing plant and created a misleading
CW agent$® Scientific research on the El-Nasr Pharmaceutical Com- eyewitness acco_unt _by Senator
most aspects of organophosphorus , Inouye that ostensibly disproved the
substances, including nerve-gas-likepany at Abu-Za'aba, used the con- allegations'

pesticides, took place at the NationalStrUCtion of raw material production _
Research Center in Caitb Eqyp- lines at the pharmaceutical company EQypt also expanded its CW pro-

Throughout the 1980s, Egypt con-
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other facilities. For example, a CW by the British government despite possible that the lessons learned by
plant near the Egyptian Air Force concerns that the ultimate recipient the Iraqgis from their own use of CW,
base in Bani-Sueff, some 60 kilome- was indeed Iraq. At the recommen-and from defending themselves
ters south of Cairo, placed an orderdation of the British foreign minis- against Iranian retaliatory use in the
with Canadian suppliers for chemi- ter, the United Kingdom satisfied final years of the war, were shared
cals for the production of nerve itself by communicating its concern with Egypt. In this way, Cairo may
agents® but the request was de- to the Egyptian government. Later, have gained considerably in both the
nied?s an additional 34 tons of hydrogen theory and practice of chemical war-
fluoride were shipped to Iraq along fare from its joint venture with Iraq.

Although the reorganization of the
the same route.

Egyptian chemical industry ap- Atthe same time, Egypt cultivated
peared to be entirely civilian in char-  Another important collaborative a cooperative relationship with
acter, it was actually intended to effort between Egypt and Iraq was aNorth Korea, a country well-versed
improve Egypt's CW production joint ballistic missile development inthe technology of ballistic missiles
capabilities. Strong evidence for this project. In the late 1970s, as relationsand equipped with an impressive
conclusion can be found in the doc- between the two countries improved, CW arsenal, including Scud-B mis-
toral dissertation submitted in 1985 they decided to co-develop a long- siles armed with chemical warheads.
by the head of Egypt's Chemical range ballistic missile capable of de- In 1986, North Korea completed the
Warfare Directorate, General livering conventional warheads as development of a missile with a
Mamdouh Hamed Ateya. His disser- well as CBW, with an approximate somewhat longer range (320 to 340
tation dealt with the future of nuclear range of 950 kilometers for a war- kilometers) and a series of warheads
weapons in the Middle East, and onehead weighing 450 kilogrami$Ar-  (standard, cluster, chemical, and bio-
of its central themes was that CW gentina was selected as a countrylogical), which Egypt hoped to emu-
could constitute an important deter- that could provide the necessarylate>®
rent for the 1980s and beyofid. technologies, and it also had the vir-

tue of being located far from the eyes Official Denials, Unofficial Hints

Strategic Cooperation with Iraq of foreign intelligence services fo- .
cusing on the Middle East. A trilat- Even as Egypt moved to improve

Cairo’s growing cooperation with . and expand its chemical arsenal, it
: eral agreement concerning the , .-
Baghdad resulted in a secret agree-_.~ . ) continued to deny officially any pos-
: . . missile project (named Condor-2 or :
ment in 1981 in which lraq gave . . . session of CW. In 1988 and 1989,
- : Badr-2000 in Iraq) was signed in . .
Egypt $12 million to expand its CW . the Egyptian representative an-
a8 1984. The goal was to equip Egypt :
capabilities?® In return, Egypt . L nounced to the Conference on Dis-
. . . and Iraq each with 200 missiles and :
assisted Iraqg in the production and e armament in Geneva that Egypt had
to construct the facilities to produce
storage of CW agent$,the estab- . . : : not produced, developed, or stock-
. : . them in both countries. With this . o :
lishment of chemical manufacturing . . : o piled CW?*¢ Moreover, in 1989 the
S in mind, Egypt built a missile plant . -
facilities in Irag through the Egyp- ) . " Egyptian Defense Minister stated,
. near its CW production facility at |, .
tian branch of the German company , " We maintain that we do not have
: Abu-Za’abal®** The Condor-2 . :
Walter Thosti Boswau (WTB) Inter- : . any CW in our possession, and that
: 0 project laid the groundwork for . . . :
national’® and the purchase of raw it is not our intention to manufac-

materials for the production of CW Egyptian-lragi cooperation on addi- | o oy 57
L tional missile manufacturing efforts,
agents’! For example, 26 tons of

hvdroen fluoride were shioped to WHICh were carried out mainly in That same year, however, an
Ey tgfrom the United Kin ggm i Irag. These missiles were also de-Egyptian major-general published an
18%/5 In fact E N 9 | signed to be capable of delivering article in theArab Defense Journal

- [N 1act, Egypt was merely a CBW warheads. entitled “Biochemical War,” the
waystation, and the final destination

) duction facili During this period. the Iragis most comprehensive treatise on the
was an Iragi CW pro uction facility 9 P o the raq subject of CBW ever published in
where the hydrogen fluoride was fought a war with Iran in which they . - .

. an Egyptian military journal. Re-
used to produce the nerve agentemployed blister and nerve agents

: : . _ . . markably, the article mentioned
sarin. This shipment was authorized extensively from 1984 to 1988. It is Egypt as one of the 16 states that the
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U.S. Central Intelligence Agency vigorous efforts in this area. Indeed, Egyptian press claimed that some of
had assessed as having CW, makindegypt was making similar efforts, the CW in Irag’s arsenal had been
no attempt to rebut the allegatitin. partly in cooperation with Iraq, but manufactured in Egypt. These agents
The article also reviewed various they were concealed from public had reportedly been used in experi-
conflicts in which biochemical view to a far greater degree. ments carried out by Iraq on Iranian
agents ha_d been used and con_spicu- On April 8, 1990, returning from prisoners of war and had been found
ously omlttec_j both the Egyptian- a visit to Baghdad, Egyptian Presi- t_o be lethaf®> The report. also men-
\\/(\?ar:\en conflict and the Irag-Iran dent Mut_)arak declareq that Egypt téc;r;le;(:i;? ;?I?tzr?ye%ff?éigl;,,rwﬁgng
' was making every possible effort to =2

Also in 1989, a senior Egyptian demilitarize the Middle East of cIa|m¢q that Egypt possessed large
official, Major-General Esmat A. chemical, biological, and nuclear quantities of CW.
Ezz, published an article in the U.N. weapons and called on all the nations _
disarmament journ&NIDIR News-  in the region to cooperate in achiev- E9ypt and the Chemical
letterin which he listed the primary ing this goaF! Egypt's ambassador YVeapons Convention
factors driving developing countries to the United Nations submitted Egypt was involved in the nego-
to acquire CW. These motivations President Mubarak’s initiative to the tiation by the Conference on Disar-
included the tactical military value Security Council and stressed thatmament in Geneva of the Chemical
of CW, as reflected by the fact that the ban should include all categoriesweapons Convention (CWC), a
even nations with a nuclear capabil- of WMD.52 multilateral ban on chemical weap-
ity cc_)ntinued t_oimprove theirchemi- | o <eminar on “Disarmament ©NS: pa..rticularly during the end_game
cal inventories, ar_1d the need to, 4 Security in Africa,” held in phgse in Novembe_r 1992. While de-
acquire nonconventional weaponsto-i-o in May 1990, the Egyptian NYing any possession of CW, Egyp_t
counter the nuclear threat. quor- representative, Major-General Ezz, |n3|s'Fed on alinkage betwe(_an_che.mh
Genefal_ Ezz__concluded that given argued that “in a situation in which cal disarmament and the ell_mlnatlon
Egyptg_lnablllt_y to secure a nuclear a country cannot obtain nuclear of ot_her WMD. The Egyptian del-
capability of its own, Egypt and weapons of its own and is under €9ation also endorsed a French pro-
other Arab countries were justified oot of 4 nuclear attack and hasPosal that while the international
in having CW as a counterweight to ,in g with which to respond to this SOmmunity should pursue the long-
the nuclear arsenal attributed to Is'threat, a nation would be foolish not term goal of destroying all CW ar-

rael>® to turn to the chemical option either S€nals, certain countries had a
as a deterrent or in reprisal to al€gitimate need to produce CW as a
THE 1990s: THE GULF WAR nuclear attack® deterrent during the interim periéd.
AND THE CHEMICAL . .
In May 1992, Egyptian Foreign
WEAPONS CONVENTION In June 1990, two months before y gyp 9

. the Iragi invasion of Kuwait, former Minister Amre Moussa made it clear
In March 1990, Egyptian Defense Egyptian Defense Minister General that although Egypt supported the
Minister Mahmoud Fauzi, in an in- £5,,7i was interviewed by a Leba- CWC negotiations and had partici-
terview with a Lebanese military pe- age newspaper. He had just returnedp@ted in them, it would not sign the
riodical, noted that the deployment ¢om the Arab States Convention in COnvention because the issue of
of CBW was not a new occurrence Baghdad with the aim of helping Irag nuclear weapons had not been ad-
and that future political and military 5 \withstand the increasing political dressed?’ That same month, at a
circumstances would necessitate thepressure from the West. In the inter- conference convened to debate arms
development of ballistic missiles as view, he argued that despite the control in the Middle East, Egypt
the principal means of delivering \,parak proposal, “the Arabs tried to convince other Arab states
such agents. These weapons wouldyhq,1d continue acquiring chemical, to draft a joint position paper on this
then affect the balance of power in biological, and nuclear weapons in- issue’® Shortly before the CWC was
the Middle East It is reasonable tanded for mass destructiofd.” opened for signhature in January
to assume that the Egyptian Defense _ _ 1993, Egyptian Foreign Minister
Minister was keenly aware of Irag’s N September 1990, an item in the ;o554 explained why Egypt would
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not participate in the regime:

We now have a treaty ad-
dressing the issue of CW.
We are convinced of its ne-
cessity and want to sign our
name to it. However, If we
do so we will have joined
both the convention on
nuclear weapons and the
convention on CW, unlike
Israel. Therefore, we will
not join the chemical con-
vention, despite our having
ﬁartlupated in drafting it. |
Q‘oe that the Arab position
will remain united in order
to maintain a balance in the

this way, the Egyptian representative Dawar and Kafr El-Zayat, have been
appeared to recognize Israel's needsuspected of CW agent productién.
for a strategic nuclear deterrent, Published evidence indicates that the
which it would be allowed to retain Kafr ElI-Zayat factory handles highly
for some time to come. In exchange,toxic organophosphorus com-
Arab states would undertake not to pounds® Another pesticide plant,
acquire—though not necessarily to located in the area of Manuf-Abu-
destroy—WMD of any kind. Rawash and affiliated with the pub-

Despite such pragmatic ideas, theIIC sector, has been accused by

Egyptian Foreign Ministry has per- _Egyptian criti_cs of iI_IegaIIy produc-_
sisted in its “all-or-nothing” ap- N9 and storing poisonous materi-
proach to WMD, whether in als® It can therefore be assumed

reference to Egypt alone or to thethat both imported and domestically

Middle East with regard to Arab stateé? This approach is pre- manufactured precursor chemicals

defense? . ; tlv bei dt d
_ sumably driven by the existence of ?:re cu_rr;:‘n y elnhg use o(;)ro ucz
This statement seemed to reﬂeCtEgypt’s chemical arsenal, a reality W, with an emphasis on advance

the Egyptian-Arab reliance on CW acknowledged by an unnamed Egyp_vx nerve gas.

to maintain a rough military-strate- tian diplomatic source in Caffoand

gic balar_lce in the re_gion._ Even_if by a senior Egyptian strategiét.
Egypt might not consider itself di-

rectly threatened by the nuclear
weapons attributed to Israel, it is
apparently unwilling to tolerate what
it regards as a vast strategic imbal-
ance. This appears to be both a matagencies identified renewed activity
ter of principle and an attempt to in Egypt with regard to the produc-
prevent other Middle Eastern coun- tion 0; cwre TSheﬁEgypéi%‘hCOm'  Egypt's CW arsenal could not sus-
tries, including Arab states, from pany for Dye Stuffs and Chemical 0 large-scale operations, its indus-

iri Products was expanded to manufac- . . .
acquiring nuclear weapons. Egypt S exp : trial capacity would enable it to
also seeks to prepare itself for what-ture the pesticide malathion, but was

ever politi . also capable of producing bhos ho_produce an additional quantity of
. po |t_|cal chgng_es might occur P P g phosp agent within a short period of time.
in the region, taking into account the rus pentasulphit&, a key precursor _

possibility of deteriorating relations for VX nerve agent. Egypt also be-  Egypt also upgraded its CW de-
and uncertainty? gan to import CW precursors from livery systems. In January 1989, a
India, which had also become a sup-report was published in Lebanon on
plier to Iran and Syri&. India sup- the existence of ballistic missiles fit-
plied CW precursors to Egypt in ted with chemical warheads in
industrial quantities until at least Egypt, Syria, and Irad{. Further re-
1993, totaling at least 340 tons. ports of the existence in Egypt of
Egypt also purchased equipmentballistic missiles with chemical war-
suitable for CW production from the heads also appeared I&felt is plau-
Hungarian company Lampaft. sible that Egyptian Military
Industries has acquired the capabil-
ity to produce submunition warheads
for CW delivery, including one con-
taining 1,000 bomblets for the Egyp-
tian-made Sakr-80 rocket, with a
range of 80 kilometer. Egypt has
supplied these rockets to Ir&q.

Egypt has also been thought to
have the “majority of critical ele-
ments of CW system$?’In 1993, a
Russian Foreign Intelligence Service
report pointed out the existence of
In 1992, Western intelligence ?nformation indi_catin_g t_hat Egypt

intended to acquire missile warheads
that it would fill with CW agent&

This report also stated that while

Improved CW Production and
Delivery Capabilities

In June 1993, at a Pugwash work-
shop in Sweden, the Egyptian rep-
resentative submitted a background
paper titled “The Arabs and the
Chemical Weapons Convention,” in
which he argued that Arab states
should not be expected to join the
CWC as long as there was no con-
currentreduction—but not necessar-
ily elimination—of the nuclear to have expanded its industrial in-
weapons in Israel’'s possessi’érﬁe frastructure for the production of
then suggested a series of practicanerve gases to diminish its depen-
steps whose implementation would dence on imports of CW precursors
gradually bring about the elimina- and other raw materials. Two Egyp-
tion of WMD in the Middle East. In tian pesticide plants, in Kafr El-

At the same time, Egypt appears
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A partially owned Arab subsidiary
of British Aerospace Dynamics was
involved in a joint Egyptian-North
Korean project to increase the range
of the Scud-B missile and other
Egyptian projects involving guided
missiles® In addition, Russian sci-
entists provided assistance to Egypt
in the development of 450-kilome-
ter and 1,600-kilometer range mis-
siles® It is likely that these projects
were designed by Cairo to make up
for its diminished technological co-
operation with Iraq and Argentina on
ballistic missiles, and for the diffi-
culties Egypt faced in its attempts
to advance the Condor project. Egypt
utilized the Condor technologies to
develop another ballistic missile
called Vector, with a range exceed-
ing 1,000 kilometers, while simul-
taneously acquiring from North
Korea the components needed for
Scud-C productiol® Egypt has
probably attained the technological
know-how needed to fit ballistic
missiles with chemical warheads.

EGYPT'S BIOLOGICAL
WEAPONS PROGRAM

in refrigerated facilities.
Toxins of a varying nature
are being studied, and tech-
niques for their production
and refinement are being
developed at the present
time by a national research
center.

There is information on co-
operation between Egypt's
research centers in areas of
biological research related
to biological weapons and
certain civilian and military
laboratories of the United
States, particularly in the
field of highly pathogenic
microorganisms and dan-
gerous vectors. The func-
tioning in Egypt of a U.S.
naval military-medical labo-
ratory for the study and de-
velopment of means of
combat_lnfq particularly dan-
gerous infectious diseases is
also known. The laboratory
is one of the leading Near
East medical-biological
centers, equipped with the
latest apparatus and staffed
with highly qualified
American specialists. Con-
cern is raised by the fact that
the subject matter of the re-
search of this laboratory is
strictly classifiecb!

Otherwise, only the United States
has made public allegations about®f the El-Nasr plant, moreover, the
Egypt's BW capability. In 1996, the

tion. In addition, documents issued
within the Egyptian Army through-
out the 1960s and captured during
the Yom Kippur War indicate the
importance that Egypt attributed to
the strategic use of BW as well as
the operational and tactical utility of
these weaporis.

BW Development and
Production Facilities

In the late 1950s, the Soviet Union
provided assistance to Egypt for the
construction of an exceptionally
large pharmaceutical complex called
the EI-Nasr Company for Pharma-
ceutical Chemicals and Antibiotics.
The site selected for this complex
was at Abu-Za’abal. This location
was justified with the official state-
ment that “consequent to rigorous
surveys, the Egyptian and Soviet
experts reached the conclusion that
this location is preferable since there
are general facilities there, it is easy
to get rid of the industrial wastes, and
the wide area enables further expan-
sion.”™* Shortly after the completion

Company for Chemicals and Insec-

The most detailed published ref- ;"5 Arms Control and Disarma- ticides—alias Military Plant No.

erence dealing with Egyptian activi-

ment Agency reported that “The

801—was constructed nearby.

ties in the area of biological weapons | g pelieves that Egypt had devel- The El-Nasr facility consists of

(BW) is a 1993 report by the Rus-
sian Foreign Intelligence Service
which states:

54

Egypt has a program of mili-
tary-applied research in the
area of biolo%ical weapons,
but no data have been ob-
tained to indicate the cre-
ation of biological agents in
support of military offen-
sive programs. The research
rograms in the area of bio-
ogical weapons date back
to the 1960s. As we all
know, in the early 1970s
President Sadat confirmed
this, announcing the pres-
ence in E_gy‘ot of a stockpile
of biological agents stored

oped biological warfare agents by two main industrial wings, one de-
' 1972. There is no evidence to indi- voted to fermentation and the other

cate that Egypt has eliminated thisto chemical synthesis. The fermen-

capability and it remains likely that

tative-antibiotic wing (FAW) manu-

the Egyptian capability to conduct factures industrial quantities of a

biological warfare continues to ex-
ist.”92

The Soviets appear to have fol-

lowed Egypt’s activities in the BW
domain until 1973. From that time

onward, the Americans were able to

variety of culture media for cultivat-
ing bacteria and fungi. The FAW
also specializes in bacterial sensitiv-
ity to antibiotics (its principal phar-
maceutical products).

trace those activities, thanks to their Research and Development

deepening cooperation with Egypt.

Egypt has done applied research

Thus, the two citations above are on several BW-related pathogens
probably based on reliable informa- and toxins, including: the bacteria
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that cause anthrax, botulism, plague,pathogen for plague and tulare- Rift Valley Fever virusThe caus-
cholera, tularemia, glanders, brucel- mia° ative virus of Rift Valley Fever
losis, melioidosis, and psitacosis; the Anthrax. Although no scientific (RVF) was isolated for the first time
rickettsia that cause Q fever; and thework has been published in Egypt in Egypt in October 1977, during a
viruses _that cause Japanese B en3n this classic BW agent, it is indig- fatal epidemic in Belbel_s, El-
c_e_pha_lltls, Eastern equine encepha-enous to the country. The closely Khanka, and Cairo that afflicted a
litis, meuen;aOi anld smallpgx. related specieBacillus subtilishas Iargg nu;nl;er of peppl’éﬁ zc_averal
Rese?rc a:cn ) evelopment e g_rtsbeen cultivated in industrial quanti- strains oht e RbVF VII‘r:JS in |g§azré9%us
on a (;a\k/)v Io these agents are dis-jjas 4t the EI-Nasr pharmaceutical to Egyp_t ave d_eenﬁ ara(l:oterl .
cussed below. plant for the production of an en- Extensive studies have been con-

Botulinum toxinvarious strains of zyme°?2 Another closely related ductgd In I_Egypt on this deadly vi-
the toxigenic bacteriuGlostridium  speciesBacillus breviswas used as 'Y Including the deV(_anpment of
botulinumtype B have been success-a model bacterium for a continuous- |mproved methods of virus produc-
fully cultivated (e.g., in infusion fermentation system in a study at thet'on_and resea_lrch on nqtural_angl ex-
broth medium) and used for toxin University of Kent, England, con- perlme_ntal a|rbc_)rne !nfectloﬁ.
production®® This research took ducted by an Egyptian scientist af- Mosqwto-_borne mft_actlon ha? also
place even though there was no refiliated with the Egyptian Military been SFUd'e.d experimentally in cc_)l-
corded incidence of botulism in Technical Collegé® laboration with the U.S. Army Medi-

: : | Research Institute of Infectious
Egyptuntil 1991, when a major out- Mycotoxinsln work supported in o i
break sickened 91 hospital patients y PP Diseases at Fort Detrick, Mary-

) _ _ part by the U.S. Army, Egyptian re- |gng1u
llrr]u(j:t?lsr':)r’iilo E‘:L?Ség‘;vr\:hg;n Sloégle searchers have extensively studied
trichothecene mycotoxins, a class of ;
closely related toxins, such as teta- y Public References to the BW

: : i potent toxins produced by the
nus toxin an(_:i various veterinary fungal moldFusarium including Program
Clostridial toxins, has been opera- T-2 toxin. vomitoxin. and During the 1970s, President Sadat

tional for several years, and was o4 iotoxinio* Since the 1960s, a and the Egyptian Ministry of De-

modernized in the late 1970s by theclosely related fungal mold fense hinted repeatedly at Egypt’s
Public Health Institute of Bilthoven (Gibberella fujikuor) was routinely possession of BW. After Sadat'’s
in the Netherlands. used at the EI-Nasr pharmaceuticald€ath, the Egyptian representative to

Plague.The causative bacterium plant for industrial fermentatiotts ~ the 1980 Review Conference of the
of plague has been cultivated indus-It has also been alleged that theBiological Weapons Convention
trially in Egypt for vaccine produc- Egyptian Air Force employed (BWC), which Egypt had signed but
tion% Indigenous outbreaks of this trichothecene mycotoxins as a bio- Nt ratified, stated that Egypt had
disease have occurréiand the chemical weapon during the Yemen Neéver developed, produced, stock-
causative strains have presumablycivil war.1%¢ Some 15 years later, Piled, or otherwise acquired or re-
been isolated and studied. EgyptianMajor-General Ezz, the head of the tained BW:? At the next Review
scientists have also participated in Egyptian Chemical Corps, led an in- Conference in 1986, the Egyptian
research on plague conducted by theconclusive U.N. investigation into ePresentative stated that Egypt sup-
U.S. Navy Medical Research Unit the alleged use ofFusarium Ported the framework and content of
(NAMRU-3) in Cairo, and at Walter trichothecenes (“yellow rain”) as a theé BWC but viewed it as an inte-
Reed Army Medical Research Insti- biochemical weapon during the late 9ral part of a comprehensive agree-
tute in Bethesda, Marylariéh. Egyp-  1970s and early 1980s by the Sovietment for the elimination of all
tian studies have included Union and its communist allies in WMD.** As a result, Egypt has re-
experimentation with a closely re- Afghanistan, Laos, and Cambodia. fused to ratify the BWC to the
lated pathogen, Pasteurella Another class of fungal toxins Presentday.
multocidg with a focus on environ- known as aflatoxins have also been In 1989, the military correspon-
mental survivability and intranasal studied'®’ dent of the Egyptian newspapkl
infection, presumably as a model Gumhuriyanoted that Egypt and

The Nonproliferation Review/Spring-Summer 1998 55



Dany Shoham

Irag had agreed to conduct joint CONCLUSIONS with respect to their participation in
proj_ects, th(_a first of v_vhich was _to Aware of its inability to acquire _the CWC, based_or_l shared strz_;\t_egic
assist Iraq in pr_oducmg defensive nuclear weapons, and believing |s- interests. Thus, it is not surprising
measures against CBW:. The rael to possess chemical, biological,that Egypt has cooperated with those

Egyptian Minister of Military Indus- and nuclear weapons, Egypt has aC_c:ountries in upgrading the strategic
tries vigorously denied that Egypt ’

. i o quired its own CBW capabilities pri- Profile of their CBW capabilities?
was in any way cooperating _W'_t marily as a strategic counterbalance,
Iraq to produce CBW or ballistic

ssilesis N hel h bi an objective clearly reflected in
MISSI ss' evgrtf eless, t %ar:f I Egyptian policy and statements. The
guity between detensive and offen- ., -qnyentional arms race among

sive research and development Ohe other Arab countries and Iran

BW is WeII-know_n, and the docu- ¢ oqes additional proliferation in-
mented cooperation between EQYPleentives. Indeed, the near-simulta-

and lraq in the CW field may have neous start in 1963 of the Yemen 17he author's address is: Helsinki Street #8, Tel
extended to BW as well. In 1991, civilwar and the Egyptian CBW pro- Aviv, Israel; e-mail: shoham_d@netvision.net.il.

Major-General Ezz published some .The author thanks Alona Cherkassky for techni-
gram appears to have been no acciz, assistance.

VIeWsS about BW agents and their dent. Since the Soviets were ?Major-General Ragib A-Daffi, “Non-conven-
handling that appeared to be baSEdproviding extensive military assis- tional Weapons,Istratigiya(Lebanon), May-June

I i- . . 1992, p. 26; W. Seth Carus, “Chemical Weapons
ggczngegree of practlcal experi tance to Egypt at the time, direct in the Middle East,Research Memorandulo.

field-testing of CBW in Yemen may 9, Washington Institute for Near East Policy, De-

P : : .+ cember 1988.
In summary, Egypt appears to have been a joint Egyptlan-SOV|et 3W. Andrew Terrill, “The Chemical Warfare

have developed several naturalinitiative. Given this historical back- egacy of the Yemen WarComparative Strat-
pathogens and toxins as warfareground, Egypt's CBW doctrine prob- €9y10, No. 2 (1991), pp. 109-119.

. . . 4 SIPRI (Stockholm Int i 1P R h
agents and has recently taken theably includes the option of first use Institute() The Problem of Chemical and Biologi-

first steps to acquire a capability for as well as retaliation in-kind. cal Warfare(New York: Humanities Press, 1971),
H H ; i i . . Vol. 1, The Rise of CB Weapqrnp. 86-87, 159-

the genetic engineering of microbial - aireaqy Egypt has relied on its 161, 336341

pathogens. Egypt's extensive col-

laborati h | h CBW arsenal for deterrence pur- :'Jbid-- - S Bermudes. “Earlv Soviet Chermical
aporation wi rag may have oseph S. Bermudez, “Early Sovie emical
yielded additional BW agents To poses, both before and after the 197380mbs,"Jane’s Soviet Intelligence RevieWo-

: .~ Yom Kippur War, in an apparent at- vember 1989, p. 502.
date, Egypt has provided only lim- tempt to neutralize Israel’s A ThomasEffects of Chemical Warfare: A Se-

ited information to the United Na- . . . lective Review and Bibliography of British State
tions Special Commission nonconventional retallatory option. Papers(London: Taylor & Francis, 1985), p. 34.

] A The essential supporting role of a? Terrill, “The Chemical Warfare Legacy of the
(L_JNSCO!\/I) on its c_ollaboratlpn BW capability is evident in the Yemen War.
with Iraq in the CW field!” and it

E fi trateqi tE i 9 Jack Anderson, “The Growing Chemical Club,”
. . gyptan strategiC concept. EgYypt The Washington Pasfugust 17, 1990, p. C7.
has revealed nOthmg about pOSSIbleoffiCia"y denies that it possesses _1°William Claiborne, “Egypt's Army Experienced

joint activities in the BW field. . in Waging Chemical Warfare,The Washington
CW or BW, apparently calculating pos; august 26, 1984, p. A18.

In light of the delivery systems in that its undeclared capability is al-  SIPRI, The Problem of Chemical and Biologi-

the Iragi BW inventory, itis possible ready well-known and hence exerts fzall/l"gasrfaé?HVZLV;W +Studies on toxicity of luo-

that Egypt has adapted aerial bombsa deterrent effect without exposing roacetate, Journal of the Egyptian Medical As-
and missile warheads for BW deliv- Cairo to international opprobrium. sociation45 (1962), p. 694; H.M. Nour EI Din

o : and H.D.A. Shawki, “Synthesis of certain new
ery. Modified CW agent delivery Finally, Egypt conceives of its oxazepin-4-one derivatives as psychotropic

systems could plausibly serve this CBW program as a means to pres-29ents.” Bulletin of the Faculty of Pharmacy

urpose. Improved dispersion of .~ (Egypt) 9, no. 1 (1970), p. 245.
ol P P sure Israel to reach a comprehensive: v issaet al, “Spectrometric determination of

denf could bte a;chllev;ad throuhgh t(;'eagreement banning all WMD in the sulphur and nitrogen mustard using
evelopment or clustier warneaads region. To this end, Cairo has Soughtthymolphtalem, Egyptian Journal of Chemistry

i i - o 18, no. 2 (1975), p. 257; H.Z. Yousstfal, “The
and aerosolization systems. to influence the policies of the three acid-base properties of some phosphorylcholines,”

Other Arab CBW_possessor StatesEgyptian Journal of Chemistrd@, no. 4 (1976),
(Syria, Libya, and Iraq), particularly p- 715
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