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INTRODUCTION

In October 1992, the Committee on Banking, Housamgl Urban Affairs, which has Senate oversightarsibility for the Export
Administration Act EAA), held an Inquiry into the U.S. export policy to Iraq prior to the Persian Gulf War. During that hearing it
was learned that UN inspectors identified many {h&nufactured items exported pursuant to liceissegd by the U.S.

Department of Commerce that were used to furttaefdrchemical and nuclear weapons development asidedelivery system
development programs.

On June 30, 1993, several veterans testified atdryg of the Senate Committee on Armed Servicestd], they related details of
unexplained events that took place during the RerGiulf War which they believed to be chemical wesfagent attacks. After
these unexplained events, many of the veteransmresported symptoms consistent with exposuremixad agent attack. Then,
on July 29, 1993, the Czech Minister of Defensenanoed that a Czechoslovak chemical decontaminatidrhad detected the
chemical warfare agent Sarin in areas of northaudBArabia during the early phases of the Gulf Waey had attributed the
detections to fallout from coalition bombing ofdiahemical warfare agent production facilities.

In August 1993, Senate Banking Committee Chairmandll W. Riegle Jr. began to research the podgiliilat there must be a
connection between the Iraqgi chemical, biologieal] radiological warfare research and developmegrams and a mysterious
illness which was then being reported by thousafideturning Gulf War veterans. In September 13hator Riegle released a
staff report on this issue and introduced an amemdito the Fiscal Year 1994 National Defense Autation Act that provided
preliminary funding for research of the illnessad avestigation of reported exposures.

When this first staff report was released by Seriegle, the estimates of the number of veteraffersng from these unexplain
illnesses varied from hundreds, according to theaBenent of Defense, to thousands, according t@#pmartment of Veterans
Affairs. It is now believed that tens of thousanddJ.S. Gulf War veterans are suffering from a iagrof symptoms collectively
labeled either Gulf War Syndrome, Persian Gulf $gne, or Desert War Syndrome. Hundreds and possiblysands of
servicemen and women still on active duty are tahicto come forward for fear of losing their jadosd medical care. These Gulf
War veterans are reporting muscle and joint pagmuory loss, intestinal and heart problems, fatig@sal congestion, urinary
urgency, diarrhea, twitching, rashes, sores, amahgber of other symptoms.

They began experiencing these multiple symptomimdwand after -- often many months after -- theurtof duty in the Gulf. A
number of the veterans who initially exhibited #tneymptoms have died since returning from the Géfhaps most disturbingly,
members of veteran's families are now sufferingelgymptoms to a debilitating degree. The scopeiggehcy of this crisis
demands an appropriate response.

This investigation into Gulf War Syndrome, whichswaitiated by the Banking Committee under the dioecof Chairman Riegle,
has uncovered a large body of evidence linkingstmeptoms of the syndrome to the exposure of Gulf péaticipants to chemical
and biological warfare agents, chemical and biaalgivarfare pre-treatment drugs, and other hazardaterials and substances.
Since the release of the first staff report on &mypier 9, 1993, this Inquiry has continued. Thousaridjovernment officials,
scientists, and veterans have been interviewedrsuited, and additional evidence has been compileid report will detail the
findings of this ongoing investigation.

Since the Banking Committee began its Inquiry,gbsition of the Department of Defense regardingpibesible causes of Gulf
War Syndrome has altered only when challenged avittience that is difficult to dispute. Yet, despite vast resources of the
Department of Defense, several independent andressignal inquiries with limited resources contiboi@ncover additional
evidence of hazardous exposures and suspiciousseven

The Department of Defense, when first approachedrding this issue by Committee staff, contendadl tthere was no evidence
that U.S. forces were exposed to chemical warfgeats. However, during a telephone interview ont&aper 7, 1993 with Walt
Reed Army Medical Center commander Major GeneralgRbBlanck, Committee staff was informed thatiseie of chemical
and biological warfare agent exposure had not lkeplored because it was the position of "militartelligence" that such
exposures never occurred.

Then, during a November 10, 1993 press briefinthaPentagon, the Department of Defense acknowdeiiige the Czech
government did detect chemical agents in the Seegh#sia Theater of operations. After analyzingrésmilts of the Czech report,
the Department of Defense concluded that the detectvere unrelated to the "mysterious health gnoisl that have victimized
some of our veterans." According to former SecyetdiDefense Les Aspin, in some cases the windwvagsg and the distances
too great to suggest a link. For instance, Seadm®ing to the south and east of the detectiorhsite complained of persistent
health problems; but according to the Pentagonwthe was blowing in the other direction at the tinfehe detections and the
concentrations were too low to do harm over thadl lof a distance.

The fact is, no one has ever suggested that theseavink between the Czech detections and whatr@tduring the early
morning hours of January 19, 1991 near the Paltbéyl. (These two events will be described inidet&hapter 2.) Former
Defense Secretary Aspin said at the briefing thiatincident could not have been from the Coalittombings of the Iraqi
chemical weapons facilities because the winds Wknwing to the northwest. Yet according to ava#aBbviet documents, tl



dispersal of chemical agents and other hazarddagtances is controlled by other factors in additmeurface wind direction ar
velocity, such as topography, temperature, preatipit, vertical temperature gradient, and atmosplnemidity. These factors all
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contribute to the size and type of dispersal thitbs observeé.’1 Unclassified visual and thermal satellite imagesgfems that
the fallout from the bombings of Iraqi targets dgrihe air and ground war moved to the southeatit, tihe weather patterns and
upper atmospheric wind currents, towards Coalittwoe positions. (See Chapter 3.)

According to a knowledgeable source who has reqdezinfidentiality, the Czechs believed that theck®ons were caused by the
weather inversion which occurred that day (Jand&ry1991) as the weather front moved southward.dzexhoslovak chemical
detection unit reported this information to U.Smeoand officials immediately, but the respondingisimiere unable to confirm
their findings when they arrived, according to Bentagon. Nonetheless, at the November 10, 1968y the Department of
Defense admitted that the Czech detections wereveel to be valid. The Department of Defense faitedisclose that the
Czechoslovak chemical detection team also detgqtedte (HD) that morning. The presence of bottheke agents in such close
proximity could only reasonably be the result oéaf two possibilities: (1) direct Iragi mixed agettack or (2) fallout from the
Coalition bombings of Iragi weapons facilities astdrage bunkers.

Defense Department officials, having had possessidine Czech report for over a month, were afsa to explain the chemical
mustard agent detected by the Czechoslovak chedgtattion team in the Saudi desert near King Idhdilitary City on January
24, 1991. This despite the fact that both the Czactd French claim that this detection was repadédlS. command authorities

during the Persian Gulf WaLZrl. Additionally during the Gulf War, the Czechs clanindat they detected chemical nerve agent after
a Scud missile attackhese statements, heretofore only reported iptbss, have been confirmed by a member of the13tS.
Cavalry Division and by an entire platoon of a UABNy chemical detection unit who trained with tbeechoslovak chemical
detection unit near King Khalid Military City. Theseports have not been addressed publicly by épaiment of Defense and

will be addressed in this report in Chapter 3.

The contents of this report supports the conclugianhU.S. forces were exposed to some level ahated and possibly biological
warfare agents during their service in the Gulf Wary review conducted by the Pentagon must extentdeyond the information
being reported by the Czech Ministry of Defenses Tzech information, while important represents gusmall fraction of the
evidence currently available, only, some of whidh e detailed in this report.

It is now the position of the Department of Defetts it has no other evidence that U.S. forcegweposed to chemical agents.
Yet this report contains descriptions and dire@véyness accounts that provide evidence which siggeat gas was detected,
along with many other events which may have beambattacks on U.S. forces.

This report supports the conclusion that U.S. feere exposed to chemical agents. The assertbihth levels of nerve agent
detected by the Czechs and others were not harsnflalved. In subsequent requirements for chende#ction equipment, the
Department of the Army acknowledges that the ppalcchemical agent detection alarm deployed dutiegvar, the M8AL1 was

not sufficiently sensitive to detect sustained lewels of chemical agent and to monitor personmed:()ntaminatior[%l Further,
U.S. Army Material Safety Data Sheets (MSDS) indida that chronic exposures to levels of over .0001gim3 for Sarin (GB)
is hazardous and requires the use of protective eqpment (See appendix A.) The minimunievel of chemical agent required
to activate the automatic chemical agent detectioalarm M8A1, commonly in use during the war, exceedthis threshold by
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a factor of 1,000.Ll (See appendix A.)

As the chemical agent alarms began to sound dthmmtair war," French, Czech, and many U.S. comraendonfirmed that they
were sounding from the fallout from the bombingse©time, even at these levels, after repeatedhgiteld that there was no
danger, many U.S. forces failed to take precautiomeeasures. Others report that the alarms wenedsog so frequently that they
were turned off. M8A1 alarms do not detect blistgents.

The findingsof this report prepared at the request of Chairmag|Rigetail many other events reported by U.S. semaen and
women that in some cases confirm the detectiomefical agents by U.S. forces. In other cases ttreggets indicate the need for
further detailed investigation. But still the questremains: Is exposure to these and other chéaugeants the cause of Gulf War
Syndrome? We have received hundreds of reportsithay of these symptoms are being experiencedrbyyfanembers.
Numerous developments have taken place over thedasral months which suggest that, while chenggahts and othi
environmental hazards must have contributed t@thié War illnesses, bacteriological, fungal, anggibly other biological
illnesses must be the fundamental cause. Thisiposit supported by the following:

First, Dr. Edward S. Hyman, a New Orleans bactegist, has treated a small number of the sick aateand severaf their wives
for bacteriological infections, and has developguaocolof treatment that has resulted in symptom abatemengimyof his
patients.

Second, during the November 10, 1993 unclassifieibg for Memberof the U.S. Senate, in response to direct questiottieg,
Undersecretary of Defense John Deutch said thab#partment of Defense was withholding classifigdrimation on the expost
of U.S. forces to biological materials. In a Dep@eht of Defens-sponsored conference on cou-proliferation, held at Lo



Alamos National Laboratory or-7 May, 1994, Dr. Deutch admitted that biologicatmigdetection is a priority developm area
for the Departmentf Defense, since there currently is no biologicainagietection system fielded with any U.S. forcepverere
in the world.

Third, the Department of Defense has named Dr.ubokbderberg to head its research team into theesanf Gulf War illnesses.
Dr. Lederberg, among his other credits, is a Nblelreate and an expert in the fields of bacteriplognetics, and biological
warfare defenses.

Fourth, in detailed informational interviews contkeof 400 Gulf War veterans, it has been learhatidver 3/4 of their spouses
complain that they have begun to suffer from mafnhe same debilitating symptoms. (Chapter 4.)

This report, like the one which preceded it, wilaliss the relationship between the high rate df War illnesses among Group |
individuals (those possibly exposed to a directadirgent event), and the lower rates among thaSeanp |l (individuals expose
to the indirect fallout from coalition bombings lodqgi chemical, biological, and nuclear targets) &roup Il (individuals who
suffered severe adverse reactions to the nerve pgetneatment pills). Despite the varying rategéloéss between the groups,
however, the symptoms are similar. While other fpbssauses of the Gulf War Syndrome such as pe¢rogal poisoning,
depleted uranium exposure, and regionally prevalessases, have been discussed elsewhere anderustioed, there is a great
deal of compelling evidence which indicates thabfthese possibilities must now be seriously coergd. We believe, however,
that no other explanations prove as compellindva®hes which will be presented in this report.

This report includes a great number of first-haocbants and other documentary evidence in additidhe anecdotal information
that appeared in the print and electronic medianduhe Gulf War. It establishes convincingly tiize Department of Defense
assertions are inaccurate. We believe there @&htelievidence that U.S. forces were exposed to ichéand possibly biological
agents. But regardless of whether U.S. forces empesed or not, the entire official body of inforioat including all classified or
heretofore unpublished information, available resfeaata sets, case histories, and diagnostic Sogakinformation must be
made available to independent civilian medical aeseers in order to further the research into theses of and treatments for th
illnesses. Absent a release of information by teedtment of Defense of the science which formdb#ses for their theories, the
Department of Defense position must be viewed lifigd scientist as anecdotal and unsubstantiated.

Given that there is also a growing body of evideindicating that spouses and children of Gulf Wetevans are vulnerable to
similar illnesses, the Department of Defense mast share albf its information with civilian, non-governmentasearchers.
These family members are civilians who must bését his illness was first reported over threergesgo.

On February 9, 1994, Chairman Riegle sent a l&it8ecretary of Defense William Perry asking thatdlease all U.S. military
personnel from any oath of secrecy they may hawentaégarding classified information specificallytp&ing to chemical or
biological warfare agent exposure in the Persialf Beater. This request was based on a recommendzftthe National

Academy of Sciences, National Institute of Medidimé¢heir 1993 publication Veterams Risk: The Health Effects of Mustard Gas
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and Lewisite.ufOn May 4, 1994, the Secretaries of Defense, HealthHuman Services, and Veterans Affairs respotuléue
Chairman's letter stating that there was no cliassifformation on chemical or biological detecgar exposures. This directly
contradicts the statement of Deputy Secretary Deinthiis November 10, 1993 unclassified briefingtembers and staff.

Why isn't the Department of Defense aggressivelgying the answers to the questions surroundirigeoévents, which may have

caused illnesses being suffered by many Gulf Weeraas? One possible explanation lies in a 198(2]&11[r§t1 Then Senate Armed
Services Committee Chairman John Tower wrote, "Gtartraining in the United States armed forcesidyest, perfunctory. It is
rarely conducted in a simulated contaminated enwmient and stocks of individual protective equipnemettoo limited, and
therefore too valuable, to risk them in the numbesessary to allow troops to operate in themdalistic training. As a result,
most U.S. personnel are relegated to a minimahégtay artificial exposure to the problems and tshigs entailed in performing
their respective combat missions should they havieutton up'." As numerous U.S. General Accoun@ffice (GAO) reports hay
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noted, the U.S. was not much better prepared mwitve Gulf War than it was when Senator Tower @/tos article.Ll

According to Senator Tower, "Our greatest casugititl not be caused by direct exposure to chendgehts, but by the physical
and mental disruption their use will cause ouritatplanning and deployment. Certainly, physiaaltbe-ground contamination
and casualties will exist, but their most decigffect will be their mental intimidation and ourwiflingness to operate in the
chemical environment. This lack of confidence im ahility to operate in such conditions could bgidéy exploited by Soviet unil
having no such qualms.” This lack of confidenceld¢@lso have been exploited by the Soviet-traimadilforces who have an
extensive history in the use of chemical and bilaigvarfare.

If the Department of Defense intended to concesdalexposures during the Gulf War to avoid the ipiyand mental disruption
their use would have had on our tactical plannimg) @eployment, their actions would have been utaedsble. Hoping to avoid
responsibility for the casualties of this conflicgwever, is quite another matter. Our afflictetevans are sick and suffering, and
some have died. Others are now destitute, haviegtgpns of thousands of dollars, depleting thifgrdavings, in an unsuccessful
search for an explanation for their ailments. Qhareies surely know the extent of our vulnerab#iti€hey would not hesitate



exploit them, nor would they hesitate to reveahtte others. The veterans of the Gulf War havedsisefor nothing more than t
assistance they have earned. Our refusal to cotheitdimmediate assistance can only lead othegsiéstion the integrity of the
nation they serve.

The following is a summary of the findings and maceendations of this report:
FINDINGS:

1. Irag had a highly developed chemical warfare prgram with:

numerous large production facilities;

binary (precursor chemical/solvent) capabilities;
stockpiled agents and weapons;

multiple and varied delivery systems; and,
documented history of chemical warfare agent use.

2. Irag had an offensive biological weapons prograrwith:

« multiple research production facilities;
« evidence of weaponization experimentation; and,
« a history of reported but unconfirmed use.

3. The United States provided the Government of Irq with "dual use" licensed materials which
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assisted in the development of Iragi chemical, biogical, and missile-system programs, includin[g_:1

« chemical warfare agent precursors;

chemical warfare agent production facility plans aml technical
drawings (provided as pesticide production facilityplans);
chemical warhead filling equipment;

biological warfare related materials;

missile fabrication equipment; and,

missile-system guidance equipment

4. The United States military planned for the usefochemical and biological weapons by Iraq by:

discussing the chemical/biological threat in pre-wathreat assessments;

designating chemical/biological production facilites priority bombing targets;

assigning a very high priority to SCUD missile unis; and,

conferring with the U.S. national laboratories aboti the hazards associated with the bombings
of the chemical, biological, nuclear weapons fadiies.

5. The United States military made preparations foithe expected use of chemical/biological weapons
by Irag, including:

¢ acquiring German-made FOX NBC detection surveillane vehicles shortly before the war,

« deploying as part of standard operating procedureautomatic chemical agent alarms, chemical
agent detection equipment, chemical decontaminatioequipment and chemical agent
protection suits, gloves, boots, and masks;

o administering anthrax vaccines, an experimental batlinum toxin vaccine, and pyridostigmine
bromide as a nerve agent pretreatment pill; and,

e preparing and using personnel medical questionnaieasking soldiers departing the theater
about their health and whether or not they believedhey were exposed to chemical or germ
warfare.

U.S. General Accounting Office reports issued aftethe war noted deficiencies in U.S. military
medical preparations for chemical/biological warfae, including potential shortages of vaccines, NBC
equipment, and NBC capability.

6. United States and Coalition Forces did detect elmical warfare agents in conjunction with definableevents, including:
« multiple chemical alarms sounding repeatedly withlhe onset of the air war, and directly

attributed by multiple official and unofficial sour ces to the fallout from the bombings of Iraqi
chemical facilities;



multiple chemical agent alarm soundings and chemid¢aetections after both missile attacks o
otherwise unexplained explosions;

Czechoslovak, French, and British unit detectionsrad reporting of chemical/biological agents
in the air, in puddles on the ground, after SCUD atacks, and from artillery or chemical mine
explosions;

U.S. units detected and/or reported chemical agenis the air, as a result of SCUD missile
attacks, after artillery or mine explosions, and fom Iragi munitions bunkers;

multiple eyewitness reporting and corroboration ofa number of direct attacks as well as
ongoing alarms due to fallout from the Coalition banbings; and,

news reports during the war confirming that U.S. urits made detections of chemical agents
which they believed were the result of Coalition bmbings.

7. U.S. and Coalition Forces were exposed to fallofrom Coalition

bombings of Iragi chemical, biological, and nucleafacilities, as
evidenced by:

pre-war concerns requiring consultations with the US. national laboratories regarding the
fallout expected from the bombings;

post-war assessments of the degree of damage toshdacilities and the quantities of agents
which survived the Coalition attacks;

official weather documents showing a continual movaent from Iraq of weather patterns down
across Coalition troop emplacements throughout thair and ground wars;

chemical alarms that began sounding nearly contempaneous with the initiation of the air
war, and actual chemical detections confirming theeasons for the alarm soundings; and,
then Secretary of Defense Aspin's December 1993 corants that the U.S. needed to develop
bombs that could target chemical and biological wdare facilities without releasing large
amounts of agent into the air.

8. Wartime and post-war discoveries support the carlusion that Iraq had chemical and possibly biologial weapons
deployed with front line units and was prepared tause them, as evidenced by:

UNSCOM findings of large and well-financed chemicahnd biological warfare programs,
including large stocks of missiles, artillery, aeal bombs, rockets, and mines;

U.S. military unit report of finding chemical munitions in the forward area, including artillery,
mines, and bulk agents;

captured Iragi documents purportedly containing orders to use chemical weapons (documents
currently being independently verified);

reported British intercepts of Iraqi communications giving orders to use chemical weapons at
the onset of the ground war; and,

UNSCOM reports of the discovery and subsequent desiction of 28 Scuds with chemical agent
warheads - obtained from the Soviet Union.

9. Use of biological weapons during the war can onbe inferred at this time because:

no biological agent detectors am available for oriélded with any U.S. or Coalition forces;

no samples are known to have been collected in situ from sick military personnel or animals
for testing for the presence of biological agentand,

current test results from sick veterans and contanmated

equipment is not yet publicly available.

10. The symptomology of the Gulf War veterans is esistent with exposure to a chemical/biological exjsure explanation,

illustrated by:

large body of common symptoms; and,

distribution of illness that appear related to souce of exposures, whether by proximity to an
explosion, fallout, reaction to pins, contact wittEPWs, contact with contaminated vehicles and
equipment, or prolonged exposure to sick veterans.

RECOMMENDATIONS:

1. All classified information regarding events befee, during, and after the war relating to:

« the nature of Iragi chemical and biological warfaredevelopment programs



« the deployment of these materials, the location dfaqgi chemical/biological forces, equipment
and weapons;

« the intentional use of, inadvertent dispersal of, ;ad destruction of Iragi chemical and biological
warfare agents; and,

« the detection or confirmation of chemical or biologcal agents should be immediately reviewed
for declassification and released by the Departmerdf Defense.

2. The massive amounts of testing data already cedlited by the Department of Defense and the Departmeof Veterans
Affairs relating to the complaints of Persian GulfWar veterans should be made available to medical searchers and
physicians treating these veterans and their familynembers.

3. A thorough and detailed epidemiological study inolving all Gulf War veterans should be conducted y the Department of
Defense to determine the origins and causes of thimesses and the reported transmission of the syrigms to family
members.
4. Independent testing of samples is needed from:

e ground sites in Iraq and Kuwait;

« sick veterans and affected family members; and,

« contaminated equipment.
5. A post-conflict assessment of the impact of adnistration of cholinesterase inhibitors in a nerveagent pre-treatment
program should be conducted. Particular attention bould be focused on the potential synergistic or em potentiation effects
administration of these drugs might produce when ambined with other hazardous exposures.

6. Presumption of service-connection for the purpas of medical treatment and determining disabilitycompensation and
vocational rehabilitation eligibility (until a diag nostic protocol can be establishec

7. The Department of Veterans Affairs claims and agpeals process must be streamlined.

8. Government financed health care (when no other edical insurance is available) for spouses and ctiien determined to
have contracted a service-connected illness from@aff War veteran.

9. Development of appropriate diagnostic and treatmnt protocols both on the battlefield and in idenfiying post-conflict
casualties.

10. Greater efforts to develop NBC detectors, vaaugs, personnel protective equipment, and decontanation equipment.




Chapter 1. Iragi Chemical and Biological Warfare Capability

Over the last ten years, Iraq, a signatory to timehGeneva Protocols of 1925 (prohibiting the Use o
poisoned gas) and the Biological Warfare Conventioi972 (banning biological weapons), has
expended an enormous amount of research and enedlgyeloping these and other prohibited weapons.

Iraq was believed to have been manufacturing mdigfas at a production facility in Samarra since the
early 1980s. It also began an extensive prograpndduce nerve agent precursor chemicals, taking
advantage of its own natural resources. Phosphatesfimdustries are at Akashat, Al Qaim, and Rutbah

1

LlThe Iraqi Al Fallujah gas warfare complex was bad@to be capable of producing up to 1,000 tons
2

per month of Sarin, as well as the nerve agenH/IN addition, with the assistance of foreign firrirag
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developed the capability to experiment with hydrogganide, cyanogen chloride, and IewigtleBy the
start of the Gulf War, Iraqi forces had developbkdnical delivery capabilities for rifle grenade$n8n

mortars, 152mm, 130mm, and 122mm artillery roubdsnbs; 90mm air-to-ground rockets; 216
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kilogram FROG and 555 kilogram SCUD warheads; avgsiply land mines and cruise missiles.

On July 30, 1991, Ambassador Rolf Ekeus, directoh® United Nations Special Commission on Iraq
(UNSCOM), charged with overseeing the eliminatidbiraq's chemical and nuclear arsenals, told the
Security Council that U.N. inspectors had foundnsioal warheads armed with nerve gas. Mr. Ekeus

5
claimed that some warheads found were alreadyl fatgo the SCUD missile%l.

Irag's chemical warfare capability was known tolth8. government before the war. A month before
war began, then Central Intelligence Agency (ClAgebtor William Webster estimated that Iraq
possessed 1,000 tons of poisonous chemical ageat$, of it capable of being loaded into two typés o

6
missiles: the FROG (Free Rocket Over Ground) aadSt6UD B (SSl[Il Jane's Strategic Weapons
Systems lists warhead capabilities for the FROGHTigts explosive (HE), chemical, or nuclear, and for

7
the Iraqgi versions of the SCUD as probably HE (Hmhi:al.Ll
Status of Iragi Readiness to Use Chemical WeapongAinst Coalition Forces

In March 1991, Molly Moore reported from Jubaylu8aArabia that Marine Commanders found no
indications of chemical weapons stockpiles on @wtldfields of Kuwait. According to a Washington
Post report that day, (March 7, 1991), U.S. irgeltice analysts claimed that these weapons "netver go

8
distributed down to the battlefield" from storagges north of the Euphrates Riv[éer U.S. military
intelligence source stated in March 1991 that ‘dsva matter of not deploying chemical weaponserath

9
than not having them, ...my guess ... is they nearaged to get it down to division Iev%ll."

Regarding the presence of chemical weapons andr&adiness to use them against Coalition forces,
Committee staff has received the following inforinat

Dale Glover, of the 1165th Military Police Compamgs with the 7th Corps, approximately 75 miles
inside Iraq, when they came upon a destroyedestiBite. They entered a bunker that was half
uncovered by the bombing. Inside there was a vieopg ammonia smell. They discovered leaking
chemical munitions inserts packed inside aluminasings. A test confirmed a blister agent. They went
back to their unit and reported what they had folvid Glover recalled that "they didn't get backuto

for 2-3 hours, then told us it was a false positive, mgttio be concerned about." However, he <



within hours they were ordered to move from theatmmn where they were camped, about three miles
from the bunker. Mr. Glover recalled that they lhagn at that position only a couple of weeks amtl ha
not expected to move that soon. When questioni i§ite they discovered was south of the Euphrates

10
he confirmed that it wa[s_.]

Another source who identified himself to the Conta@tbut wishes to remain anonymous has informed
Committee staff that he also was with the 7th Canpsouthern Iraq. Somewhere between As Salman
and Bashra (in a position south of the EuphratestRihis unit came upon bunkers containing crates
substances that "made you choke, made you wahtdw tup, burned your eyes. It smelled like
ammonia, only a lot stronger." He could not apphohe crates without experiencing immediate

11
breathing problems. He said these crates wereﬁgaLRll

Chris Alan Kornkven was a Staff Sergeant with th6tB Combat Support Company during the Persian
Gulf War. He reported to Committee staff that a.Ur8itary doctor at the 312th Evacuation Hospital
told him that doctors at the hospital had beenlgpgawith Iraqi officers. According to these dodpthe

Iraqi officers said that they had chemical weapatthe front, and had authorization to use therhthat

the winds in their area were blowing the wrong way.

Several press sources carried reports of encountdgrghemical mines by the 2nd Marine Division
during the initial mine field breaching operaticarlg on February 24, 1991. According to the Chicago
Tribune, which interviewed officers and enlistedrMas involved in the operation, a FOX vehicle
confirmed positive readings for a nerve agent améfmustard gas. A second detecting device gave th
same positive reading. General Keys, the 2nd Dimismmmander, and Colonel Livingston, commander
of the 6th Marine Regiment, told reporters theydweld it was possible that a chemical mine was blow

[lﬁ]
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up or hit¥—1 General Schwarzkopf told reportersdmnsidered the reports "bogus™

British troops also discovered Iragi chemical minaghe Gulf battlefield, according to Gannett News

Service. A British official (not further identifi@daid that the incident was reported to Prime Btam
John Major's war cabinet; no details were given.

Press reports indicate Iragi readiness to use theapons against Coalition forces. The British Synd
Times reported on January 27, 1991, that Ameriotalligence detected greatly increased activity at
Irag's main chemical plant at Samarra in the lastknof December, and the British Ministry of Defens
said that the Allies believe that Iraq "may haveresy as 100,000 artillery shells filled with cheals
and several tons [of bulk agent] stored near thetfiine." According to the Times report, a British
Ministry of Defense official said: "The plant watspeak activity and the chemicals were distributed
the troops in Kuwait and elsewhere in theatre." Times reported that an unnamed Pentagon source
said that Hussein had given front-line commandersssion to use these weapons at their discretion,

. . : #1_6]
and that "it was no longer a question of if, buiew

Iraqgi soldiers captured by the British units alsftormed the allies that before the war startedy Ira

distributed substantial supplies of chemical weapalong the front lines to be held for the grourad.w
17
uAccording to Newsweek, U.S. intelligence sources tegoorted that Saddam Hussein had ordere

18
commanders to fire chemical weapons as soon aalibg launched a ground offens{\ﬁ!A British
signals officer was reported to have said thatVweee tuned into the Iragi command radio net. Wedhea
them give the release order to their f-line troops to use chemical weapons against RhamoeHf it



[19]

crossed the border.
Destruction of Irag’s Chemicals and Chemical Weapos by the United Nations

In April 1993, weapons inspectors from the Uniteatibins charged with locating all of Irag's nuclear,
chemical and biological weapons by UN Resolutior, @nfirmed that in Muthanna, 65 miles northy
of Baghdad, Iraqg manufactured a form of mustardagasell as Sarin and Tabun, both nerve agents
vast desert complex was the nucleus of Iraq's at@mieapons program. During the allied bombing in
the early days of the Gulf War, Muthanna was arftyidarget. It was repeatedly attacked and praduact
sites were destroyeds United Nations inspectors attempted to destrag'$ chemical weapons arsenal,
they discovered bombs, missiles, and chemical weapbmass destruction spread out across this
immense complex. Of particular concern were thersbal warheads of Al-Hussein modified SCUD
missiles, each filled with five gallons of Sarinv@nty-eight of these warheads have been drained and
destroyed by the UN inspectors. These weapons natrdestroyed during the bombings at Muthanna
because they had been removed to other locatidoselibe Gulf War started. Their relocation and

20
transfer back to Muthanna was described by UN ictspe as a painstaking procé?sl.According to
Brigadier General Walter Busbee, U.S. Army Chemécal Materiel Destruction Agency, Aberdeen

21
Proving Grounds, these warheads were exportecdpfiom the former Soviet Unio[ﬁl

Chemical warfare agents which either survived thedabombing or were inventoried and returned to
22
the Muthanna facility for destruction incluélé

13,000 155-mm artillery shells loaded with mustgag;

6,200 rockets loaded with nerve agent;

800 nerve agent aerial bombs;

28 SCUD warheads loaded with Sarin;

75 tons of the nerve agent Sarin;

60-70 tons of the nerve agent Tabun; and,

250 tons of mustard gas and stocks of thiodiglyggrecursor chemical for
mustard gases.

U.N. inspectors have concluded that the Muthanaatplas capable of producing two tons of Sarin and
five tons of mustard gas daily. The plant was akgpable of manufacturing VX, a nerve gas and one of

the most toxic chemicals ever produced.

In addition to Muthanna, chemical agents were dgstt at two airbases: one located 40 miles west of
Baghdad and the other located near An Nassiriyalreva number of 122mm rockets loaded with Sarin
(GB) were blown in place. According to UNSCOM sascmany of these weapons were hastily
deployed prior to the air war and later returneddiestruction. The UN has destroyed hundreds &f td
bulk chemical agents and tens of thousands of atedmiunitions. In addition, hundreds of thousanfds o
liters of key chemical precursors which have bekemiified and destroyed include: 14,600 liters &f D
121,000 liters of D4 and 153,983 liters of thioglml. According to UNSCOM, the Iragis were capable
of employing both binary and mixed agent weapomsay weapons identified used DF. When

24
combined with appropriate chemicals, GB and GFpameluceo}._]
UNSCOM also discovered, at various locations, evigeof research into certain biological agents,

including botulinus toxin, anthrax, an organisnp@ssible for gas gangrene (clostridium perfringens)
and others as identified below. The evidence disgaV by the group suggested that this was priman



offensive biological warfare program.

On February 13, 1994, a clandestine radio servi¢eq, the Voice of the Iragi People, reported tha
Saddam, Hussein's government was ati#mpting to hide chemical and biological weapoos
international inspectors by repeatedly relocatheg. Citing unidentified individuals, the radio ocefed
that the banned weapons were being hidden in thepalines that have been "out of operation begaus

[26]

of the international embargo.
Chemical Warfare Doctrine and the Use of Combined gent Warfare

There is substantial evidence to suggest thatausie of chemical weapons, as in other militarggre
the Iragi military adhered, at least in part, tovisomilitary doctrine. Soviet military doctrine ggested

27
that chemical warfare should be conducted with mia(gents[.—l Mixed agents, often referred to as
"cocktails," are intended to enhance the capadslitif nerve agents and defeat the precautions taken

the enem)£.2—81 Use of mixed agents could account for the wideerarof symptoms displayed by the
Gulf* War veterans. Mixed agents can be made bybauing a variety of biotoxins, nerve agents,
vesicants, blister agents and some biological agemstuch as bacteria and fungi, and others desstrib
briefly below.

According to some sources, Irag used mixed ageapums combining cyanogen, mustard gas, and-
against the Kurds. Saddam Hussein stated on Apt®20, that Iraq had "double combined chemical”

29
weapons since the last year of the Iran-Iraq %Vé]ﬂt was also believed that in 1984 Iraq may haveluse
mixed agent weapons with biological tricothecenes mycotoxins against Majnoon Island during the

30
Iran-lraq War.

The utility of chemical weapons and the possibitifyexposing one's own troops to indirect chemical
weapons effects is an issue which has been seridabhated by both U.S. and Soviet military planners
Soviet doctrine questions the utility of initiaticgemical warfare, since chemical weapons produce
secondary effects that could obstruct troop adwandes. military doctrine warns that, accordingt$o
calculations, the use of a nerve agent againsgattarea of no more than a dozen hectares (arbasta
about 2.47 acres) can, under certain weather gonsjtcreate a hazard zone downwind of up to 100

kilometers in length. Within this downwind areaefrdly military units would have to take protective
31
measuresu

According to the official military announcementsaean the last half of January 1991 and based en th
quantity of chemical agents observed by UN inspsaifter the war, the scope of coalition bombing
against these facilities involved hundreds - if thmtusands - of tons of bulk chemical nerve agents,
mustard gas, as well as tens of thousands of paagdsmical munitions. This quantity of chemical
warfare agents vastly exceeds the amounts thatt ingybxpected to be deployed by a military forca in
single chemical attack.

The dispersal of the chemical agents and othertiaaa substances is controlled by factors such as
topography, wind velocity, direction, temperatyyeecipitation, vertical temperature gradient and
atmospheric humidity. These factors all contridotéhe size and type of dispersal pattern which lval
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observed[._1 In addition, as confirmed by unclassified U.S. kis@eamagery, debris from the Coalition
bombings were upwardly dispersed, rather than dawdly dispersed as would occur in offensive |



causing chemical agents to be carried by uppersgheyic currents and distributed as "traces" of
chemical fallout over "down weather" positions. €lzand French officials confirmed the detections of
these chemicals during the war. (See Chapter 3.)

In considering the consequences of the placemeandapbs in areas downwind (where non-lethal
exposure to chemical warfare agents might be eggdgat must be remembered that chemical nerve
agents, such as Sarin and Soman and other aganéeschmulative effectsoften explained as slow rai

e . [33
of detoxification.
Chemical Nerve Agents

Nerve agents kill by disrupting the metabolic prss=s, causing a buildup of a chemical messe
(acetylcholine) by inhibiting the production of &gdeholine-esterase, a key regulator of
neurotransmission. Lethal exposure to chemicalenagents is generally characterized by drooling,
sweating, cramping, vomiting, confusion, irregliaart beat, convulsions, loss of consciousness and

[34]
coma.

According to a material safety data sheet (MSD$&Blmaman (GD), and VX prepared by the U.S. Army
Chemical Research, Development and EngineeringeGeiberdeen Proving Grounds, Maryland, "the
inhibition of cholinesterase enzymes throughoutttbdy by nerve agents is more or less irreversble
that their effects are prolonged. Until the tisshelinesterase enzymes are restored to normaltgctiv
probably by very slow regeneration over a periodeéks or 2 to 3 months if damage is severe, tsere
a period of increased susceptibility to the effeftanother exposure to any nerve agent. Durirgy thi
period the effects of repeated exposures are cuivejlafter a single exposure, daily exposure to
concentrations of nerve agent insufficient to palsymptoms may result in the onset of symptones
several days. Continued daily exposure may bevi@tbby increasingly severe effects. After symptoms
subside, increased susceptibility persists fortorseveral days. The degree of exposure required to
produce recurrence of symptoms. and the severitiyesfe symptoms depend on duration of exposur
time required to produce recurrence of symptomd,the severity of these symptoms depend on the
duration of exposure and the time intervals betwegrosures. Increased susceptibility is not spetfi
the particular nerve agent initially absorbg&ée appendix A for MSDS on Soman, Sarin, Tabua, an
VX).

Some of the symptoms commonly associated with aaxpgesure to chemical nerve agents include
myosis, frontal headaches, eye pain on focusimghtstimness of vision, occasional nausea and
vomiting, runny nose, tightness in chest, sometimiés prolonged wheezing, expiration suggestive of
bronchoconstriction or increased secretion and lsimgg Following systemic absorption, these sympt
are identified as typical: tightness in chest, vdeg, anorexia, nausea, vomiting, abdominal cramps,
epigastric and substernal tightness, heartburmhdia, involuntary defecation, increased sweating,
increased salivation, increased tearing, slighdyrardia, myosis, blurring vision, urinary urgerasyd
frequency, fatigue, mild weakness, muscular twitghicramps, generalized weaknessluding muscle:
of respiration, with dyspnea and cyanosis, palla accasional elevation of blood pressure; giddines
tension, anxiety, jitteriness, restlessness, emalilability, excessive dreaming, insomnia, nightesa
headaches, tremors, withdrawal and depressiontshoirslow waves of elevated voltage in EEG
(especially on over ventilation), drowsiness, diffty concentrating, slowness on recall. confusion,
slurred speech, ataxia, coma (with absence ofxesle Cheyne-Stokes respiration, convulsions,
depression of the respiratory and circulatory asntgith dyspnea, cyanosis and fall in blood pressu
[35]



The majority of automatic chemical agent detectitamms (M8A1) deployed during the war were not

sufficiently sensitive for detecting sustained li@wels of chemical agent and monitoring personoel f
36
contamination[.—1 US Army Material Safety Data Sheets (MSDS) indi¢atg chronic exposute levels

of over .0001 mg/m3 for Sarin (GB) is hazardous i@apiired the use of protective equipment. (See
appendix A), The minimum level of chemical agemjuieed to activate the automatic chemical agent

detection alarm M8A1, commonly in use during the vexceeds this threshold by a factor of 1,%.
As the chemical agent alarms began to sound dtiimgair war," French, Czech, and many U.S.
commanders confirmed that they were sounding fimerfdllout from the bombings. Over time, even at
these levels, after repeatedly being told thatetheas no danger, U.S. forces failed to take premaauty
measures. Others report that the alarms were sogisdi frequently that they were turned off.

This increased susceptibility associated with prgexl exposures to non-lethal dosages of nerve ,gases
suggests that the synergistic effects of the fallamam the bombings of the chemical warfare agent
facilities and the administration of the cholineate inhibiting drug, pyridostigmine bromide, sktbbé
further researched as factors contributing to ymepgoms being described by the Gulf War veterans.

The following is a listing of a number of agentsigththe Iragi government could have combined or
which could have been combined in the atmosphegerasult of Coalition bombings:

Sarin (GB) - A colorless and practically odorless liquid, 8atissolves well in water and organic
solvents. The basic military use of Sarin is aaga@nd a persistent aerosol. A highly toxic agetit av
clearly defined myopic effect, symptoms of intoxioa appear quickly without any period of latent
effect. Sarin has cumulative effeetdhat is, a slow rate of detoxificatiamdependent of its method of
entry into the body. A6cording to Joachim Krausd &@marles K. Mallory in Chemical Weapons in
Soviet Military Doctrine: Military and HistoricalXperience, 1918991 ,the progressive signs of initial
Sarin intoxication include myosis (contraction loé tpupil), photophobia, difficulty breathing andesh

. [38]
pain.

Soman (GD)- A neuro-paralytic toxic agent. Soman is a transpialorless, involatile liquid smelling
of camphor. Soluble in water to a limited degremndn is absorbed into porous and painted surfaces.

Soman is similar to Sarin in its injurious effedist more toxic. When it acts on the skin in eittisplet
. o . [39]
or vapor form, it causes a general poisoning obtiganism .

Tabun (GA) - A neuro-paralytic toxic agent. Tabun is a trarspt, colorless liquid. The industrial
product is a brown liquid with a weak sweetish dmelsmall concentrations, it smells of fruit, bat
large concentrations, it smells of fish. Tabun algss poorly in water but well in organic solveritss

easily absorbed into rubber products and paintgdses. Injury occurs upon skin contact with Tabun
40
vapor and droplets. The symptoms of injury appé&aosat immediately. Marked myosis OCCl[Jr_sl.

VX - This colorless, odorless, liquid has a low vititgtand is poorly soluble in water, but dissolweslI

in organic solvents. The danger of pulmonary VXxitation is determined by meteorological
conditions and the delivery method used. VX is tiituo be very effective against respiratory organs
when in the form of a thinly dispersed aerosol. $mmptoms of VX intoxication are analogous to those
of other nerve agents, but their development ikedly slower. As with other nerve agents. VX has a

_ 41
cumulative eﬁecH

Vesicants and Blood Agents



Lewisite - Avesicant toxic agent, industrial lewisite is a darkwn liquid with a strong smell. Lewisite
is a contact poison with practically no periodaieht effect. Lewisite vapors cause irritationtte eyes
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and upper respiratory tra%f] According to the Center for Disease Control, letgisvould cause
stinging and burning. Its smell, generally charazésl as the strong smell of geraniums, could be

confused with the smell of ammonia (the reactiowlich is regulated by pain fibers rather than $mel
43
3] Iraqi stores of lewisite were not located afterwa according to the Department of Defense.

Cyanogen Chloride - TheFrench first suggested the use of cyanogen chlasdetoxic agent. U.S.
analysts have reported that it is capable of patiety gas mask filter®artially soluble in water, it
dissolves well in organic solvents. It is absorbadily into porous materials; its military stataigas.
Cyanogen chloride is a quick acting toxic agentotJpontact with the eyes or respiratory organs, it
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injures immediately. Lethal exposures result irsloEconsciousness. convulsions and paralysis.

Hydrogen Cyanide - A colorless liquid smelling of bitter almonds,drggen cyanide is a very strong,
guick-acting poison. Hydrogen cyanide affects utgnted humans through the respiratory organs and
during the ingestion of contaminated food and wdtenhibits the enzymes, which regulate the irdedl
oxidant-restorative process. As a result, the a#lthe nervous system, especially those affecting
breathing -- are injured, which in turn leads ticgueath An important feature of hydrogen cyanide is
the absence of a period of latent effect. The amifistate of hydrogen cyanide is a gas. The taxic a
physiologic properties of hydrogen cyanide perinit ibe used effectively in munitions -- predomitiyan
in rocket-launched artillery. Death occurs aftdéoxication due to paralysis of the heart. Nethal dose

. .. 48]
do not cause intoxication .

Blister Agents

According to the material safety data sheet (MS8}ulfur mustard gas (HD) prepared by the U.S.
Army Chemical Research, Development and EngineéZegter, Aberdeen Proving Grounds, Maryland,
"chronic exposure to HD can cause skin sensitinatibronic lung impairment, cough, shortness of
breath, chest pain, and cancer of the mouth, threspiratory tract, skin, and leukemia. It mayailaus:
birth defects. (See appendix A for the MSDS shestsulfur mustard agents HD and T.) The U.S. Army
Chemical and Biological Defense Command lists tmeent detector sensitivity threshold for the
M256A1 kits, a commonly used piece of chemical agetection equipment in the Gulf War, as 2.0

mg/m3¥ﬁl According to the Material Data Safety Sheets fdfusumustard, total weight average
exposures of greater than .003mg/m3 over an 8+iwgesquires the use of protective equipment. (See
appendix A.) Therefore, the detection kit would detect the agent until the amount of agent present
exceeded the safety threshold by a factor of 088r The M8A1 automatic alarms do not detect blister
agent.

Mustard Gas - This is a colorless, oily liquid, which dissolvesorly in water, but relatively well in
organic solvents, petroleum, lubricant productsl, aimer toxic agents. The injurious effect of musta
gas is associated with its ability to inhibit maenzyme systems of the body. This, in turn, prevéms
intra-cell exchange of chemicals and leads to necrodiseofissue. Death is associated mainly with
necrosis of the tissue of the central nervous sydtkustard gas has a period of latent effect (the firs
signs of injury appear after 212 hours), but dagsact cumulatively. It does not have any known
antidotesIn military use it can come in gas, aerosol, araptt form. It therefore acts through

inhalation, cutaneously, perorally and directlyotigh the blood stream. The toxic and physico-chamic
47
properties of mustard gas allow it to be usedlitypkes of munition:[_]




Related Chemical Agent Informatior

Committee staff has learned that Irag rhaye acquired any one of a number of the Sovietrin
novachok ("newcomer") series of chemical warfarenrdgompounds or information relevant to the
development of those compounds. This series of anvarfare agents reportedly contains both lethal
and debilitating agents. According to a confiddriammittee source, if the Iragis had obtained damp
of these compounds they could be easily analyzdgesduced with readily available materials. Selvera
of these compounds are described as agents thatrem@crodoses can have long lasting effects. &hes
agents are described as inducing myosis, vomitiregnory loss, involuntary motions and internal organ
dysfunction. Many of these materials are also diesdras having mutagenic effects. These matenials a
according to the source, stored in the lipids (bfadsy) and have no known antidotes. In addition,
according to the Committee source, the Soviets Wwelieved to have conducted research in a number of
dioxin-based chemical warfare agents, and on at tage agent that could be used to contaminate

drinking water supplies. Committsgaff is conducting further Inquiry to determindrdgq may have had
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access to any of these compounds.

Biotoxins

Biotoxins are natural poisons, chiefly of celluttiructure. A distinction is made between exotoxins,
which are given off by an organism while it is &j\and endotoxins, which are given off after azell
death. The exotoxins cause the injurious effectsabgical weapons, but endotoxins guarantee the
effects of chemical weapons and do not cause ttlespread disease outbreaks associated with
biological warfare. Some examples of biotoxinsuild botulinus toxin and staphylococci enterotoxin.
[49]

Biological Warfare Capability

According to the UN, the Iraqi biological warfareogram was initiated in mid-1986 at Salman Pak.
UNSCOM inspectors discovered evidence of researtchcertain biological agents including botulinus
toxin and anthrax -- as well as organisms resptm$ilo gas gangrene, tetanus and brucellosis,
components of a biological weapons program whichk m@& defensive in nature. In four years of work
prior to the war, only 10 papewgere published. These research programs focusédagirefforts to
isolate the most pathogenic spores. They alsoadielarch on the aerosolization and on the envirotat
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survivability of some of these biological materiatscording to the United Natior[E1

While the Department of Defense maintains that théaqi military did not weaponize its biological
warfare program, UNSCOM is less certain, reportingthat their degree of confidence tha
weaponization did not occur is low. In fact, ready available high performance agricultural aeroso
generators could easily be converted to both decarhinate areas in which chemicals are used and
to aerosolize biological and chemical warfare agest

Other was in which biological materials could h&veen weaponized include the use of Iragi 250 and
5001b bombs, aerial rockets, Unmanned aerial vehiélAW ground-ta@round missiles, helicopters &
Iraqgi aircraft. The Committee has received seviepbrts of Iraqgi helicopters penetrating Saudipsce
during the war by flying at low levels through thadis and of Iraqi aircraft penetrating the areardlie
northern Persian Gulf

According to UNSCOM, indications that suggested tha program was offensive in nature inclu



o No declared links between the BW defense prograshmaedical corps research.
¢ No links between aerosolization research and rekear defensive filters.

The United Nations said that the first Biologicaspection was initiated on August 8, 1991 at Salman
Pak. The inspection was delayed because of thetnesdensively immunize the members of the
inspection team. The Salman Pak facility was ra@ezlweek prior to the arrival of the inspectiomtea
[51]

The United States is aware of the Iragi potentalusing biological weapons. The employment of
biological agents in a "cocktail" mix with chemicaérfare agents is consistent with Soviet military
doctrine. It is clear that biological weapons atgchmmore difficult than chemical weapons to detext
defend against. Some of the symptoms experiencegteyans suffering from Persian Gulf Syndrome
are consistent with biological warfare agent userification will require sophisticated medical dmgis
which to date has not been publicly undertaken.

The question of whether U.S. forces were attackéiu avbiological agent is problematic. According to
Chemical/Biological Program: A Department of Defef®erspective]t has been recognized that our
biological defense program was inadequate. Credifdgysis indicated that optimal employment of
biological agents could result in a significantlyde hazard area."” It further cites a memo from the
Chairman of the Joint Chiefs of Staff to the SECOHEEcretary of Defense) noting: "inadequate ability

to counter BW (biological warfare) attack/BW defens a priority requiremenES"2J The inadequacy of

the current biological defense and detection progreas also supported by Deputy Secretary of Defense
John Deutch in an unclassified May6, 1994 addrebgated at a Department of Defense-sponsored
counterproliferation conference at the Los Alameadidhal Laboratory. According to Deputy Secretary
Deutch, the United States has "no biological deiaatapability deployed with any forces, anywhere."

Novel BW agents created by altering DNA plasmidgd @ectors are specifically intended to av
detection. As noted below, several shipments dbgioal materials that might have been used toycarr
out such a program were licensed for export froenlhited States to the Iraq Atomic Energy
Commission. In such a program, common intestirahfsuch as e. coli could be altered to producsd,
bacterial, or other toxins and would be difficdttteat. If Iraq was successful in developing sagénts,
diagnosis will continue to elude physicians testimgtraditional illnesses. Novel BW agents would
certainly elude biological detection devices. Therevidence, based on the nature of the materials
imported, that this type of research was being ootedl.. Since the Iragi government managed to
dismantle much of its biological warfare prograropto the UNSCOM inspections, we can only
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speculate on how advanced this program might haea.b

It has been suggested that if these problems tieeares are experiencing are Gulf War-related, then
should be seeing even more serious problems arhengagis. Since beginning this investigation we
have learned that many Iraqi enemy prisoners of(&BW) suffered skin rashes, sores, nausea,
vomiting, coughing and other medical problems wttiey were being detained in Saudi Arabia. Many
members of units who had close contact with thediduals are now reporting to the Committee
symptoms consistent with those being suffered hgroGulf War veterans. In addition, Iraq has claime
a dramatic rise in reported cases of communicabkades since the end of the Gulf War including
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typhoid, brucellosis, hepatitis and cholera.

Further, reports of Gulf War ilinesses being repdits no longer limited to military veterans of Balf
War. Others reporting manifestation of these symgtonclude:



- Department of Defense civilians who served inRleesian Gulf War.

- Department of Defense civilians working at thenfston (AL) Army Depot and the Sharpsite (CA)
Army Depot decontaminating equipment which wasrretd from the Persian Gulf

- Spouses, particularly the spouses of male vedegar reporting the following symptoms: chronic or
recurring vaginal yeast infections, menstrual inlegties (excessive bleeding and severe cramping),
rashes, fatigue, joint and muscle pain, and merosy,

- Children born to veterans prior to the Gulf Warmany cases both male and female children boan
to the war have experienced symptoms similar tsehaf the veterans and their spouses.

- Children born following the Gulf War. Some regohtave been published which suggest a high rate of
miscarriages in the families of Gulf War veterdagtther, sever-al reports have surfaced which sstgge
that there has been a high rate of physical abrigiesan children born to Gulf War veterans sirthe

war.

U.S. Exports of Biological Materials to Iraq

The Senate Committee on Banking, Housing, and UAS&airs has oversight responsibility for the
Export Administration Act. Pursuant to the Act, Quittee staff contacted the U.S. Department of
Commerce and requested information on the expdstoddgical materials during the years prior to the
Gulf War. After receiving this information, we cacted a principal supplier of these materials to
determine what, if any, materials were exportebtaq which might have contributed to an offensive o
defensive biological warfare program. Records abéé from the supplier for the period from 1985ilunt
the present show that during this time, pathogéneaning "disease producing"), toxigenic (meaning
"poisonous"), and other biological research malemeere exported to Iraq pursuant to applicatioth an
licensing by the U.S. Department of Commerce. Ré&prior to 1985 were not available, according to
the supplier. These exported biological materiaseanot attenuated or weakened and were capable of
reproduction. According to the Department of De&n®wn Report to Congress on the Conduct of the
Persian Gulf Wameleased in April 1992: "By the time of the invasiof Kuwait, Iraq had developed
biological weapons. It's advanced and aggressiledical warfare program was the most advanced in
the Arab world... The program probably began lathe 1970's and concentrated on the development of
two agents, botulinum toxin and anthrax bacteriarge-scale production of these agents began88 19
at four facilities near Baghdad. Delivery meanstfmiogical agents ranged from simple aerial bombs

. . .[99]
and artillery rockets to surface-to-surface missile

Included in the approved sales are the followirgddgical materials (which have been considered by
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various nations for use in war), with their assteradisease symptorr[1§1

Bacillus Anthracis: anthrax is a disease producing bacteria identtiethe Department of Defense in
The Conduct of the Persian Gulf War: Final Repoi€ongressas being a major component in the Iraqi
biological warfare program.

Anthrax is an often-fatal infectious disease dumgstion of spores. It begins abruptly with higher,
difficulty in breathing, and chest pain. The diseasentually results in septicemia (blood poisojiagc
the mortality is high. Once septicemia is advaneadpiotic therapy may prove useless, probably
because the exotoxins remain, despite the dedtiedfacteria.

Clostridium Botulinum: a bacterial source of botulinum toxin, which cauga®iting, constipatior



thirst, general weakness, headache, fever, dizidesible vision, dilation of the pupils and pas#yof
the muscles involving swallowing. It is often fatal

Histoplasma Capsulatum:causes a disease superficially resembling tubesimutbat may cause
pneumonia, enlargement of the liver and spleemmanean influenza-like illness and an acute
inflammatory skin disease marked by tender red lesdusually on the shins. Reactivated infection
usually involves the lungs, the brain, spinal meambs, heart, peritoneum, and the adrenals.

Brucella Melitensis: a bacteria which can cause chronic fatigue, dbsgppetite, profuse sweating when
at rest, pain in joints and muscles, insomnia, eauand damage to major organs.

Clostridium Perfringens: highly toxic bacteria, which cause gas gangréhe. bacteria produce toxins
that move along muscle bundles in the body kilketis and producing necrotic tissue that is then
favorable for further growth of the bacteria its@&f/entually, these toxins and bacteria enter the
bloodstream and cause a systemic illness.

In addition, several shipments of Escherichia @IColi) and genetic materials, as well as humah an
bacterial DNA, were shipped directly to the Iragic Energy Commission.

The following is a detailed listing of biologicalaterials, provided by the American Type Culture
Collection, which were exported to agencies ofgbeernment of Iraq pursuant to the issuance of an
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export licensed by the U.S. Commerce Department:
Date : February 8, 1985

Sent to : Iraqg Atomic Energy Agency
Materials Shipped:

Ustilago nuda (Jensen) Rostrup

Date: February 22, 1985
Sent to: Ministry of Higher Education
Materials Shipped:

Histoplasma capsulatum var. farciminosum (ATCC &) I13ass Ill pathogen

Date: July 11, 1985
Sent to: Middle and Near East Regional A
Materials Shipped:

Histoplasma capsulatum var. farciminosum (ATCC &13ass Il pathogen

Date: May 2, 1986
Sent to: Ministry of Higher Education
Materials Shipped:

1. Bacillus Anthracis Cohn (ATCC 10)
Batch # 08-20-82 (2 each)
Class Il pathogen

2. Bacillus Subtitles (Ehrenberg) Con (ATCC



10.

11.

12.

13.

14.

15.

16.

Batch # 06-20-84 (2 each)

Clostridium botulinum Type A (ATCC 3502)
Batch# 07-07-81 (3 each)
Class Ill Pathogen

Clostridium perfringens (Weillon and Zuber) Hatay et al (ATCC 3624)

Batch# 10-85SV (2 each)

Bacillus subtilis (ATCC 6051)
Batch# 12-06-84 (2 each)

Francisella tularensis var. tularensis Olsufi&VCC 6223)
Batch# 05-14-79 (2 each)

Avirulent; suitable for preparations of diagnostic antigens.

Clostridium tetani (ATCC 9441)
Batch 03-94 (3 each)
Highly toxigenic.

Clostridium botulinum Type E (ATCC 9564)
Batch# 03-02-79 (2 each)
Class Il pathogen

Clostridium tetani (ATCC 10779)
Batch# 04-24-84S (3 each)

Clostridium perfringens (ATCC 12916)
Batch# 08-14-80 (2 each)
Agglutinating Type 2.

Clostridium perfringens (ATCC 13124)
Batch# 08-14-80 (3 each)
Type A, alpha-toxigenic, produces lecithinase &ppl,

Bacillus Anthracis (ATCC 14185)

Batch# 01-14-80 (3 each)

G.G. Wright (Fort Detrick) V770-NPI-R. Bovine anéx,
Class Il pathogen

Bacillus Anthracis (ATCC 14578)
Batch# 01-06-78 (2 each)
Class Il pathogen.

Bacillus megaterium (ATCC 14581)
Batch# 04-18-85 (2 each)

Bacillus megaterium (ATCC 14945)

Batch# 06-21-81 (2 each)

Clostridium botulinum Type E (ATCC 17855)
Batch# 0+-21-71



17.

18.

19.

20.

21.

22.

23.

24.

Class Il pathoger.

Bacillus megaterium (ATCC 19213)
Batch# 3-84 (2 each)

Clostridium botulinum Type A (ATCC 19397)
Batch# 08-18-81 (2 each)
Class Il pathogen

Brucella abortus Biotype 3 (ATCC 23450)
Batch# 08-02-84 (3 each)
Class Ill pathogen

Brucella abortus Biotype 9 (ATCC 23455)
Batch# 02-05-68 (3 each)
Class lll pathogen

Brucella melitensis Biotype | (ATCC 23456)
Batch# 03-08-78 (2 each)
Class Ill pathogen

Brucella melitensis Biotype 3 (ATCC 23458)
Batch# 01-29-68 (2 each)
Class Il pathogen

Clostridium botulinum Type A (ATCC 25763)
Batch# 8-83 (2 each)
Class Il pathogen

Clostridium botulinum Type F (ATCC 35415)
Batch# 02-02-84 (2 each)
Class Il pathogen

Date: August 31, 1987
Sent to: State Company for Drug Industries
Materials Shipped:

1.

Saccharomyces cerevesiae (ATCC 2601)
Batch# 08-28-08 (1 each)

Salmonella choleraesuis subsp. choleraesuisyperotphi
(ATCC 6539) Batch# 06-86S (1 each)

Bacillus subtillus (ATCC 6633)
Batch# 10-85 (2 each)

Klebsiella pneumoniae subsp. pneumoniae (ATC@G1p0
Batch# 08-13-80 (1 each)

Escherichia coli (ATCC 10536)
Batch# 0-09-80 (1 eact



6. Bacillus cereus (11778)
Batch# 05-85SV (2 each)

7. Staphylococcus epidermidis (ATCC 12228)
Batch# 11-86s (I each)|

8. Bacillus pumilus (ATCC 14884)
Batch# 09-08-80 (2each)

Date : July 11, 1988
Sent to : Iraq Atomic Energy Commission
Materials Shipped:

1. Escherichia coli (ATCC 11303)
Batch# 04-87S
Phage host

2. Cauliflower Mosaic Caulimovirus (ATCC45031)
Batch# 06-14-85
Plant virus

3. Plasmid in Agrobacterium Turnefaciens (ATCC37349)
Ti plasmid for co-cultivation with plant integratiosectors irk.
Coli) Batch# 05-28-85

Date: April 26, 1988
Sent to: Iraq Atomic Energy Commission
Materials Shipped:

1. Hulambda4x-8, clone: human hypoxanthine
phosphoribosyltransferase (HPRT) Chromosome(s)X1g@ATCC
57236) Phage vector; Suggested host: E.coli

2. Hulambdal4-8, clone: human hypoxanthine
phosphoribosyltransferase (HPRT) Chromosome(sR& 1
(ATCC 57240) Phage vector; Suggested host: E.coli

3. Hulambdalb, clone: human hypoxanthine
phosphoribosyltransferase (HPRT) Chromosome(s) 65192
(ATCC 57242) Phage vector; Suggested hastoli

Date: August 31, 1987
Sent to: Iraq Atomic Energy Commission
Materials Shipped:

1. Escherichia coli (ATCC 23846)
Batch# 07-29-83 (1 each)

2. Escherichia coli (ATCC 33694)
Batch# 0-87 (1 each



Date: September 29, 1988
Sent to: Ministry of Trade
Materials Shipped:

1. Bacillus anthracis (ATCC 240)
Batch#05-14-63 (3 each) Class
lIl pathogen

2. Bacillus anthracis (ATCC 938)
Batch#1963 (3 each)
Class Ill pathogen

3. Clostridium perfringens (ATCC 3629)
Batch#10-23-85 (3 each)

4. Clostridium perfringens (ATCC 8009)
Batch#03-30-84 (3 each)

5. Bacillus anthracis (ATCC 8705)
Batch# 06-27-62 (3 each)
Class Ill pathogen

6. Brucella abortus; (ATCC 9014)
Batch# 05-11-66 (3 each)
Class Il pathogen

7. Clostridium perfringens (ATCC 10388)
Batch# 06-01-73 (3 each)

8. Bacillus anthracis ((ATCC 11966)
Batch# 05-05-70 (3 each)
Class lll pathogen

9. Clostridium botulinum Type A
Batch# 07-86 (3 each)
Class Il pathogen

10. Bacillus cereus (ATCC 33018)
Batch# 04-83 (3 each)

11. Bacillus ceres (ATCC 33019)
Batch# 03-88 (3 each)

Date : January 31, 1989
Sent to : Iraq Atomic Energy Commission
Materials Shipped:

1. PHPT31, clone: human hypoxanthine

phosphoribosyltransferase (HPRT) Chromosome(s) 6192

(ATCC 57057)



2. plambda500, clone: human hypoxanthine
phosphoribosyltransferase pseudogene (HPRT)
Chromosome(s): 5 p14-pI3 (ATCC 57212)

Date: January 17, 1989
Sent to: Iraq Atomic Energy Commission
Materials Shipped:

1. Hulambda4x-8, clone: human hypoxanthine
phosphoribosyltransferase (HPRT) Chromosome(s)&1g2
(ATCC 57237) Phage vector Suggested host: E.coli

2. Hulambdal4, clone: human hypoxanthine
phosphoribosyltransferase (HPRT) Chromosome(sR& 1
(ATCC 57240) Cloned from human lymphoblast
Phage vector Suggested host: E.coli

3. Hulambdalb, clone: human hypoxanthine
phosphoribosyltransferase (HPRT) Chromosome(s)&1g2
(ATCC 57241) Phage vector Suggested host: E.coli

Additionally, the Centers for Disease Control haspiled a listing of biological materials shipped t

Iraq prior to the Gulf War. The listing covers theriod from October 1, 1984 (when the CDC began
keeping records) through October 13, 1993. Thevatig materials with biological warfare significanc

) ) ) .[5_31
were shipped to Iraq during this period:
Date: November 28, 1989
Sent to: University of Basrah, College of Scierigepartment of Biology
Materials Shipped:

1. Enterococcus faecalis

2. Enterococcus faecium

3. Enterococcus avium

4. Enterococcus raffinosus
5. Enterococcus gallinarium.
6. Enterococcus durans

7. Enterococcus hirae

8. Streptococcus bovis
(etiologic)

Date: April 21, 1986
Sent to: Officers City Al-Muthanna, Quartret 71@e®t 13, Close 69
House 2811, Baghdad, It



Materials Shipped:

1. vial botulinum toxoid
(non-infectious)

Date: March 10, 1986

Sent to: Officers City Al-Muthanna, Quartret 71@eet 13, Close 69
House 28/1, Baghdad, Iraq

Materials Shipped:

1. 1 vial botulinum toxoid #A2
(non-infectious)

Date: June 25, 1985
Sent to: University of Baghdad, College of Medicjrigepartment of Microbiology
Materials Shipped:

1. 3yeast cultures
(etiologic)
Candida. sp.

Date : May21, 1985
Sent to : Basrah, Iraq
Materials Shipped:

1. Lyophilized arbovirus seed
(etiologic)
2. West Nile Fever Virus

Date: April 26, 1985
Sent to: Minister of Health, Ministry of Health, adad, Iraq
Materials Shipped:

1. 8vials antigen and antisera
(r. rickettsii and r. typhi)
to diagnose rickettsial
infections (non-infectious)

UNSCOM Biological Warfare Inspections

UNSCOM inspections uncovered evidence that the mwwent of Iraq was conducting research on
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pathogen enhancement on the following biologicafava-related material[ﬁ]

bacillus anthracis
clostridium botulinum
clostridium perfringens
Brucella abortis
Brucella melentensis
francisella tularensis
clostridium tetan



In addition, the UNSCOM inspections revealed thaldgical warfare related stimulant research was
being conducted on the following materials:

e bacillus subtillus
¢ bacillus ceres
¢ bacillus megatillus

UNSCOM reported to Committee staff that a biolofigarfare inspection (BW3) was conducted at the
Irag Atomic Energy Commission in 1993. This suggéisat the Iragi government may have been
experimenting with the materials cited above (E.@otl rDNA) in an effort to create genetically adteé
microorganisms (novel biological warfare agents).

Biological Warfare Defense

The following section, describing the types, dissation, and defensive measures against biological
agents, is quoted verbatim from a United StatesridaCorps Institute document, Nuclear and Chemical
OperationsMCI 771113, used in the Command and Staff Coltegenresident program. It is clear from
this document that the Department of Defense razegrboth the threat and U.S. vulnerability to
biological weapons. This document also outlinesDbepartment's understanding of what actions should
be taken in the event that a biological weaponde@s or is suspected to have been employed.

"Biological agents cannot be detected by the hussnses. A person could become a casualty before he
is aware he has been exposed to a biological agenaerosol or mist of biological agent is borrthe
air These agents can silently and effectively &ttaan, animals, plants, and in some cases, materiel

60
Agents can be tailored for a specific type of t&

Methods of using antipersonnel agents undoubteatty so that no uniform pattern of employmen
operation is evident. It is likely that agents vaé used in combinations so that the disease synsgpidall
confuse diagnosis and interfere with proper treaitnt is also probable that biological agents waide
used in heavy concentrations to insure a high pgege of infection in the target area The use chsu
concentrations could result in the breakdown ofuitial immunity because the large number of in
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micro-organisms entering the body could overwhélenrtatural body defens[eﬁl
Types of Biological Agents

Different antipersonnel agents require varying pes of time before they take effect, and the psrod
time for which they will incapacitate a person als&ry. Most of the diseases having antipersonnel
employment potential are found on one a group sfales that are naturally transmitted between
animals and man. Mankind is highly vulnerable tenthsince he has little contact with animals in s

urban society. The micro-organisms of possibleinisearfare are found in four naturally occurring
, L . . [62
groups- the fungi, bacteria; rickettsiae, and V|rus[§].

a. Fungi. Fungi occur in many forms and are foutd@st everywhere. They range in size from a single
cell, such as yeasd multicellularforms, such as mushrooms and plisbd@heir greatest employment
potential is against plants, although some formsseadisease in man. A fungus causes the di:
coccidioidomycosis in man. Other common infectmmssed by Fungi include ringworm and "athletes

[63]

foot .'

b. Bacteria. Bacteria comprise a large and variedup of organisms. They occur in varying shaj



such as rods, spheres, and spirals, but they drena-celled plants. Some bacteria can assume a
resistant structure called a spore, which enabltesri to resist adverse environmental conditionse@th
may produce poisonous substances called toxinsnpbes of human disease caused by bacteria are

L6_41

anthrax, brucellosis, tularemia staphylococcus, atréptococcus.

c. RickettsiaeRickettsiae organisms have the physical appearahbacteria and the growth
characteristics of viruses. Members of this growgstihave living tissue for growth and reproduction,
whereas most fungi and bacteria can be grown oifica material. Another characteristic of ricksite
is that most diseases caused by this group arestnétted by the bite of an insect, such as the mtmsqu
mite, or tick. Rocky Mountain Spotted Fever, Qrfewel typhus are diseases of mankind caused by

[65]

rickettsiae.'

d. Virus. The smallest living things known to madlare viruses. Viruses me so small than an elactro
microscope is required to see them. Viruses cabagrown in the absence of living tissue. Diseases,
which are caused by viruses, cannot normally baté@ with antibiotics. Viruses cause yellow fever,

[66]

rabies. and poliomyelitis.
Disseminatiorof Biological Agents

a. Aerosol. Biological agents may be disseminatedoover, the target by many means, such as
aircraft, missiles, and explosive munitions. Théseces produce a biological aerosol, and, if
antipersonnel biological agents are ever used, thi#lyprobably be disseminated in the foah
biological mists or aerosols. This methaiddissemination would be extremely effective becthese
micro-organisms would be drawn into the lungs g®eson breathes, and there they would be rapidly
absorbed into the blood stream. The hours from dunsik dawn appear to be the best time for
disseminatiorof biological agents. The weather conditions are nfiagbrable for these agents at night,
since sunlight will destroy many of them. In figldls, using harmless biological aerosols, area
coverages of thousands of square miles have bemmgutished The aerosol particles were carried for

. . @1 .
long distances by air currents.” (emphasis added)

b. Living HostsPersonnel maybe infected by disease carrying vecsoich as insects, rats, or other
animals. Mosquitoes may spread malaria yellow fegeencephalitis; rats spread plague (any mammal
may carry rabies). Militarily, specific vectors niayselected, infected as required, and then retkase
the target area to seek out their human victims pask on the disease. Since infection is transanitte
through a bite in the skin, protective masks dfi@protection. A vectorborne agent may remain & th

target area for as long as there are live hostsistha major disadvantage results. The vectorbogena
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can become a permanent hazard in the area as thigifects others of his specgﬁl.

c. Food and Water ContaminatioBiological agents could also be delivered to t&trgersonnel by
placing the agent in food and water supplies (sapej}. This type of attack would probably be dirdk
against small targets, such as industrial complekeadquarters, or specific individuals. The methot

delivering the attack are many and varie
Defensive Measures

The United States carries out research aimed atovgrl means of detection of biological agents and
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treatment and immunization of personnel. Both e$¢hare essential to biological defei



a .Before an AttacKrhe inability of the individual to detect a biologl attack is perhops the greatest
problem. Contributing factors are the delay expeced before the onset of symptoms and the
required to identify specific agents. Without arquate means of detection, complete defensive
measures may not be taken since an attack musbérdetected before you can defend against it.
Diseases caused by biological agents do not appetira few days to weeks after contact with

agent. Personnel are protected against biologig@rats in aerosol form by the protective mask.
Ordinary clothing protects the skin from contamioatby biological agents. Other means of protection
include immunizations; quarantining contaminatedas; cleanliness of the body, clothing, and living

guarters: stringent rodent and pest control; progare of cuts and wounds; and education of troops t

. [71]
eat and drink only from approved sources.

b. After an AttackAfter a biological agent attack has occurred, itllwe necessary to identify the agent
used in the attack so that proper medical treatnmesy be given to exposed personnel. To perform this
identification, it is necessary to collect sampde®bjects from the contaminated area and send tioea
laboratory or suitable facility for processing. Spies may by taken from the air, from contaminated
surfaces, or from contaminated water. After the @amns taken, laboratory time will be required to
identify the suspected biological agent. The lemgttime for identification is being significantly
shortened through the use of new medical and laboyaechniques. Proper defensive actions taken
during a biological attack depend upon the rapided#&ion of the attack. Biological defense is
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continuous. You must always be prepared for thda@mynt of these Weapo[rﬁ.l (emphasis added)
Iraq's Experience in the Use of Chemical Warfare Agnts

The fears and the precautions taken prior to tHé\@ar were not the product of excessive hystdtiae

{73]

United Nations reports have confirmed the use efrabal warfare agents in the Iran-Irag War.Use

of chemical weapons against both the Kurds andeSkioslems within Iraq is well documented. Press
reports also document Iragi readiness to use thieapons against Coalition forces during the Persian
Gulf War.

In April 1993, two U.S.-based human rights orgatizes confirmed that they had found residues of
chemical weapons used by the Iragi government dfi&a Hussein against a Kurdish village in nortt
Irag in 1988. These groups, Physicians for Humah®iand Human Rights Watch, said they had used
advanced analytical techniques to discover thegpiasof mustard gas and the nerve gas Sarin. Those
chemical weapons reportedly were dropped by airorafAugust 25, 1988 and killed four people in the
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Kurdish village of Birjinni!—1 Testimony from survivors of the Birjinni bombinghe said victims of
the raids died writhing and coughing blood, le@tcusations that Iraq had gassed its own citizeps

[75]
of a campaign against rebellious Kurds that kitkexas of thousands.™ This was the first time that
scientists had been able to prove the use of cla¢mEapons, and especially a nerve gas, through the

: . . : 76
analysis of environmental residue acquired yedes atich an attack occurre%J.

Soil samples were gathered from the 1988 bombieg sihd then delivered to a British laboratory.
Chemists at Porton Down found traces of mustardagdsSarin. Dr. Graham Pearson, director of the
British Chemical and Biological Defense Establishieerified these results and confirmed the sample
were taken from bomb craters near the northern W#lgge of Birjinni in June 1992. The byproduds

the breakdown of these poisons are so specifidtiegtprovide a "unique fingerprint” in chemical
77
analysis that points directly to a poison gas &t



An earlier attack had been reported on March 188X the village of Halabja. Amnesty International
reported that chemical weapons were used in ackabialrag, in which "some 5,000 Kurds were Killed
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within an hour[._lA UN team sent to investigate the attack found ewa# of chemical weapons,
although they did not rule on who carried out tltack on the town, which had been occupied by Iran

79
since mid-Marck%.—l
On September 26, 1993, Shiite rebels living ingbethern Iragi marshlands reported an early morning

shelling attack by Iraqi forces. The eyewitnessds) spoke with a New York Times reporter, mentio
that the shells landed with a thud "and not theablisyplosion” sending up white cloude artillery
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attack was followed by a ground assault by Iraapprs who were equipped with gas masks.

A Shiite rebel claimed that upon entering one efltlaqi armored personnel carriers they found éattl
orders calling for a chemical attack. Rebel leageosided a copy of the captured orders. Written in

Arabic on the twenty-sixth of September, the ordewnbered 1-15, instructed the Iragi soldierss®e u
chemical weapons to "retake the village" and tkach soldier must be instructed on how to respond

81
during the chemical attacl%“J

After the attack, some villagers returned for thmElongings, but there was nothing left. They digred
that trees and plants had withered and yellowedhBtmore, "the cats, the dogs, the birds and éwen
water snakebhad died. But for some reason the victims had beerved by the troops. We saw no

[82]

bodies.

In November 1993, a nine-member U.N. inspectiomteaived to take samples from the area of the
alleged chemical attack. The results of the ingpeatere inconclusive.

It is also suspected that Iraq may have used bdbggents (mycotoxins) during the 1984 attack on

Majnoon Island, during the Iran-lraq War, and il8& &gainst the Kurds (cholera and typhus). However,

83
no medical verification of Iraqi use of biologicaarfare agents yet exis[ﬁ1

The above documented instances of chemical weamménd suspected use) against Iranians, Kurds,
and Shiites undermine Department of Defense asasrthat Iraq may not have used these weapons
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against Coalition forces because they "feared cointation of their own me[rT1 Marine Brigadier
General Richard Neil said that prisoner debriefiofBersian Gulf War EPWs had "yielded the
impression that the Iraqis were not comfortableratieg in a chemical environment,...and ... Iraqi

[85]
soldiers had poor chemical protection equipmertheir own. Lt. General Thomas Kelly stated in a
press briefing that "the Iragi Army was very uncontdible, we are finding out from the POWSs, aboea
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use of chemical weapons because they, are notidanmith it.[_1 However, as the preceding paragraphs
make clear, the Iragi Army had operational expegewith the use of these weapons, unlike their
American counterparts.

GULF WAR SYNDROME: THE CASE FOR CHEMICAL/BIOLOGICAIAGENT EXPOSURE

As the preceding sections of this report make ckbarGovernment of Irag possessed a large and
sophisticated chemical and biological weapons prtid complex. Irag's army, organized and equipped
along Soviet lines, also appeared to employ Savietnical warfare doctrine, which advocated theaf
mixed agent warfare. Irag used these weapons dg@imsvn people in the 1980's, and possibly aga



1993. It should not be surprising that Baghdad wa@l$o use every weapon in its arsenal against the
much more serious threat to its own survival pdsethe massed Coalition forcesdditionally, the
release of chemical and biological agents as dtresGoalition bombing should have been expected b
the Allied forces, based upon their own doctringarding the dispersal of chemical agents.

Several theories have been put forward to explarcause(s) of Gulf War Syndrome. Most of them lack
credibility because they do not explain transmisgibsimilar symptoms across a broad and dissimilar
population whose only commonality was the servica family member in the Persian Gulf theater of
operations or contact with returned from that vemdeanwhile, the passage of over three years sirece th
appearance of the first symptoms, and the inalwlityhe Departments of Defense and Veterans Affa
find a cause, suggests that the illnesses maylseddly something that these institutions have not
examined. Further, the absence of credible andialgle published scientific research on the syndrom
by these agencies, providing specifies of the tyjfégboratory research that have been conductess, ¢
histories, and methodologies used, leaves eacdtestésl scientist in the dark as to what diagnostic
processes have been attempted and which have.failed

There is a growing body of evidence, outlined itaddoelow, which supports the claims of Gulf War
veterans that exposure to chemical and/or biolbgveafare agents maybe the cause of the complex of
illnesses they currently suffer. There appear téobe primary sources of exposure: 1) as a redult o
direct attack, via missile, rocket, artillery, arcaaft munitions; 2) as a result of intermitteowd-level
exposure to fallout from Coalition bombing of Iradfiemical and biological warfare plants and mund
bunkers; 3) as a result of administration of a aegent pre-treatment drug that acts in a mannelasi
to actual nerve agent; and, 4) as a result of goimg contact with the Iraqi enemy prisoners of war
(EPWSs). In addition, there appear to be two secgnsiaurces of exposure: 1) exposure to
occupational/environmental hazards in Southwesha Asd to contaminated materiel returned from the
theater of operations, and 2) transmission amomgyfanembers. Exposure to endemic diseases and
illnesses and diseases must also be thoroughlgnces.

Hundreds of Gulf War veterans have been intervielmethe Committee staff. The events cited below
are included because the veterans reporting theid cemember approximately when they occurred, or
because there were multiple independent confirmmgces. A map showing the location of these events
appears at the end of this section.




Chapter 2. Group | Exposures: Reported Direct Exposre Events

A number of direct exposure events are describmhbas reported by members of the U.S. Armed Forces
who served in the Gulf War. Not every detail carvedfied by multiple sources to date, but additibdata
from unofficial and unrelated sources continuedtster initial accounts of events best explainethasile
and rocket attacks or aerial explosions. Unitstie¢an areas where these events occurred are irgpbigh
rates of illnesses. The areas in which these ewectsred were key logistic and staging areas,slkas
those areas which were breached during the lilograti Kuwait, Many veterans of these units haveregal
seeing large numbers of dead or dying animalseratiea after the attacks; one veteran noted thahéa
insects were dead too."

Department of Defense conclusions that no chemichiological attacks occurred seem to be basatien
assumption that there was no significant evidefigmmediate chemical and biological casualties.
However, since one of the primary goals of a bimalgattack is to debilitate your adversary's feraghile
retaining a high degree of deniability, and sin@ngnof those interviewed describe both immediatesial
reactions and long-term debilitating effects, tgie of what these individuals may have been expose
becomes highly critical.

Event 1:

January 17, 1991, early morning hours
Cement City

Mr. Willie Hicks, then with the 644th Ordinance Cpamy, was serving as the non-commissioned offiter i
charge of arms and ammunitions shipments. Staffeat Hicks has testified before the Senate Corenitt
on Armed Services' Subcommittee for Force Strucamek Personnel that, at about 2:30a.m. on Jandary 1
1991, he heard a loud explosion, which was follolwg@ sounding of alarms. As Hicks was runningh® t
bunker, his face began to bum. One member of tite€just dropped.” About ten minutes later, accagito
Hicks, the unit's first sergeant came by and todshers of the unit to go to the highest level eftalThe
unit remained at that level for 24 hours.

Two or three days later, Hicks began feeling ilil anoticed blood in his urine. Several other membéthe
unit began experiencing "problems" with their restu Hicks testified that when members of the uegdn
to question what had happened, they were order¢lddirycommanding officer not to discuss it. Of tihmet's
| 10 soldiers, 85 now suffer from medical probleasd one, Staff Sergeant Basle, who Hicks descilsed
having been in good physical shape, has inexplcdield. Hicks described another member of the @téft
Sergeant Heal, as being seriously incapacitated.

Hicks, a former teacher and Vietnam veteran, caaiaotebook with him everywhere. He claims to heave
severe problem with memory loss. He quit his jobause he kept passing out and getting lost on #yetov
work. Other symptoms being suffered by Mr. Hickslunle headaches, blood in his urine, insomniat join
and muscle pain, deteriorating vision, loss of righin his left arm, night sweats, and diarrheani&times
bloody). His illness has been classified by theevaats Administratioms post traumatic stress disorder.

Event 2:

January 19, 1991, early morning hours.

Camp 13, 6-7 miles west of Port of Jubayl, Kingdorof Saudi Arabia (Although some individuals
reported this event as taking place on January 2@ocumentary evidence indicates that it took place
on the 19th.)

Witness 01:Petty Officer Sterling Symms then assigned tadNheal Reserve Construction Battalion 24



an area south of the Kuwaiti border, testified befihe Senate Armed Services Committee that between
2:00a.m. and 3:00a.m. on January 20, 1991, theseaweeal bad explosion" overhead. The alarms wint
and everybody started running towards their bunketty Officer Symms said there was a sharp oflor o
ammonia in the air. His eyes burned and his skingstHis unit donned full chemical gear for neavy

hours until the "all clear" was givéH.

Later, according to Symms, members of the unit vaeikésed that what they heard was a sonic boorty Pet
Officer Symms said that he did not believe thatas a sonic boom because there was also a "fiteball
associated with the explosion. Members of the weite ordered not to discuss the incident. Pettyc@ff
Symms sass he has since experienced fatigue,as0t® yunning nose, a chronic severe rash, and spe
which have been diagnosed as an "itching problere has also been treated for streptococcus infexti

In his testimony, Symms stated that 4 or 5 othembers of his unit and two of their wives have been

treated for similar infectiong!

Witness 02:Mike Moore, assigned to the same unit as Symms,rafsorted that on January 20, 1991, at
about 3a.m., he was awakened by a double explo&®the sound of the explosion faded the alarms wen
off. The unit intercom announced "Go to MOPP le¥&lEveryone in the tent put on their gas gearsendt
to the bunker. They stayed at MOPP level 4 untlialya.m.. Later that day or the next, everyornesrica
suits and masks were collected and replaced. Aoaptd Mr. Moore, he was told the explosion wa®aic
boom, to quit worrying about it, and to get backvark. Mr. Moore said that he later heard that wiet
heard was an incoming SCUD, but he also heard rsithat a Iragi MIG was shot down in the area that
night.

Mr. Moore said that he did not feel a spray or $rmemonia. He had no stinging or numb lips. Since
returning home from the Gulf, he has suffered a&sethyroid problem, a heart attack, memory lassg t
and aching joints, rashes on his feet, nervousaessmuscle cramps, although he reported no blgedin
According to Mr. Moore, he has had about ten bltastls and two sets of x-rays performed at the
Tuskeegee, Alabama, Veterans Affairs Medical Cemtgpast calls to the Tuskeegee, Alabama, VAMC,
however, he had been told that there is no infadonan his record.

In February 1992, Mr. Moore's daughter began dewetpa thyroid problem and has been suffering from
nervousness, headaches, and fatigue. Over thgelasthis wife has begun to develop these symptsms
well. There is no history of thyroid problems imfidy.

Witness 03:Mr. William Larry Kay was an electrician assignedNaval Mobile Construction Battalion 24.
He was also assigned to Camp 13. On January 2Q, M9 Kay heard two "booms", shaking the whole
building. Sirens began going off. The camp inter@mounced "confirmed mustard gas -- go to MOPP
level 4." Mr. Kay was at the Recreation Center wtienblasts occurred. He had fallen asleep. He went
outside and put his gas mask on. It immediatelgdilvith fumes. He recalls that it smelled like aomia.
Mr. Kay has been a member of a Ha2mat (HazardousrMs) team of the fire department in Columbus,
Georgia; he said the strong smell of ammonia isualin an open area. There was an ammonia plant
nearby, but he had never smelled such a stronga@donmonia in the area. He reported to his assdigne
bunker. Each member of the unit had a duty dutwege attacks -Mr. Kay was assigned to a
decontamination team. There were other people rassitp test for chemical contamination. A radid cal
came in for these people to check for gas. Themost immediately, the intercom announced "all clear

Mr. Kay said that after the incident, in resporsguestions from the unit as to what had occutireslunit
Commanding Officer said, "Have you ever heard sémic boom?" When members of the unit continued to
guestion the unit commanders about what had oatiutiney were ordered not to discuss the incident.

Witness 04:Mr. Terry Avery of Salem, Alabama worked on ui@g for Naval Mobile Construction
Battalion 24, and was also assigned to Camp 13nBthne night of January 20, 1991, Mr. Avery sdidt



he heard a double explosion. The alert siren winHe put on his gas mask and went to the burilkérile

in the bunker, his unit received the command teogdd OPP level 4 over the camp loudspeaker. He put o
his chemical suit. Mr. Avery said he was almost ptately dressed when they announced "all clear.leift
the bunker and returned to his tent.

Mr. Avery was later told by his Master Chief thiaéthoise he heard was just a sonic boom. A vetd#ran
Vietnam, who had heard sonic booms before, Mr. pvelt that it was not a sonic boom, but he newray
good answer about the explosion. He reported tieatimor going around the camp was that an enemy
plane had been shot down over the de

Late in the summer of 1991, Mr. Avery began feelingd and having headaches. He saw a private docto
who said he was probably working too hard in the $ie says he does not think he is as ill as theafethe
men in his unit (NMCB24). He feels that he has ledeut, but he still has good days and bad dags. H
currently suffers from fatigue, headaches, weigt gitching, muscle and joint pains, and memosglo
(inability to concentrate).

His wife is also ill. Mr. Avery feels that she isone ill than he is. She has an enlarged spleeankmnged

liver and abnormal liver functions, joint painsghi sweats, fatigue, stomach problems, itching,rastles,

but has not complained of memory loss. Two of hifdeen are also complaining of headaches, joimt,pa
and abdominal pains. His 13-year-old daughter viegnsed as having mononucleosis. She also has sinu
infections, and throat pains from the sinus dragnagjs 11-year-old son has had rashes, headacois, |
pain, itching, sinus and throat infections, ancefe

Witness 05:The following are excerpts from one of two letteriiten by a U.S. serviceman present at
Camp 13 during the January 19, 1991 incident. Tidual has, been interviewed by U.S. Senate
professional staff. These original letters conftira actual events of that morning. This individoas
requested confidentiality. The original letters &dpeen retained as evidence.

"8:00 p.m.
19 Jan 91
Dear Mom,

| just talked to you on the phone. | really didm&ént to call you and tell you about the SCUD medgias
attack so you wouldn't worry, but | really neededhéar a familiar voice. Tm trying like hell to kemy
mind off the fact that it's nighttime again, and egaild get hit again.

Mom, | can deal with getting shot at, because Ifggirt back and even if | got hit, | can be putkac
together, a missile, on the other hand, doesnk Vil that, but | can even accept that. But gasesxthe
hell out of me. | know how to put on the protectsrets and gear, but it's the thought. Once thaitaikit
(without warning!) we were so busy getting dresisedur chemical suits we never had time for itittksn
and be scared. | was proud of all of us becaussedroze up - we all responded like we'd beeméaio,
but after we got suited up, we had to sit therefanck ourselves to breath slow and try and coelrdethe
suits are veryot. It's hard to slow your breathing when yourrtiedoeating a million times a minute ... [a]
fire team [went] out and ... patrolled the camp ahecked all of the towers. The rest of the campewre
their bunkers except security and the chemicalotieteteams. | knowhey detected a cloud of dusty
mustard gas because | was there with them, buy texeryone denies it. | was there when they radibed
other camps north of us and warned them of thedcloutalked to the look-outs that saw the airsband
cloud and had to stay with them for a few minutesy and calm them down even though | was just as
scared (probably more!). Jubail is South East pand that's where the Scud hit that was confirrbatithe
air burst my guys saw was only 200+ yawestof us. | don't know what that was, but that's whaost of



an area south of the Kuwaiti border, testified befihe Senate Armed Services Committee that between
2:00a.m. and 3:00a.m. on January 20, 1991, theseaweeal bad explosion" overhead. The alarms wint
and everybody started running towards their bunketty Officer Symms said there was a sharp oflor o
ammonia in the air. His eyes burned and his skingstHis unit donned full chemical gear for neavy

hours until the "all clear" was givéH.

Later, according to Symms, members of the unit vaeikésed that what they heard was a sonic boorty Pet
Officer Symms said that he did not believe thatas a sonic boom because there was also a "fiteball
associated with the explosion. Members of the weite ordered not to discuss the incident. Pettyc@ff
Symms sass he has since experienced fatigue,as0t® yunning nose, a chronic severe rash, and spe
which have been diagnosed as an "itching problere has also been treated for streptococcus infexti

In his testimony, Symms stated that 4 or 5 othembers of his unit and two of their wives have been

treated for similar infectiong!

Witness 02:Mike Moore, assigned to the same unit as Symms,rafsorted that on January 20, 1991, at
about 3a.m., he was awakened by a double explo&®the sound of the explosion faded the alarms wen
off. The unit intercom announced "Go to MOPP le¥&lEveryone in the tent put on their gas gearsendt
to the bunker. They stayed at MOPP level 4 untlialya.m.. Later that day or the next, everyornesrica
suits and masks were collected and replaced. Aoaptd Mr. Moore, he was told the explosion wa®aic
boom, to quit worrying about it, and to get backvark. Mr. Moore said that he later heard that wiet
heard was an incoming SCUD, but he also heard rsithat a Iragi MIG was shot down in the area that
night.

Mr. Moore said that he did not feel a spray or $rmemonia. He had no stinging or numb lips. Since
returning home from the Gulf, he has suffered a&sethyroid problem, a heart attack, memory lassg t
and aching joints, rashes on his feet, nervousaessmuscle cramps, although he reported no blgedin
According to Mr. Moore, he has had about ten bltastls and two sets of x-rays performed at the
Tuskeegee, Alabama, Veterans Affairs Medical Cemtgpast calls to the Tuskeegee, Alabama, VAMC,
however, he had been told that there is no infadonan his record.

In February 1992, Mr. Moore's daughter began dewetpa thyroid problem and has been suffering from
nervousness, headaches, and fatigue. Over thgelasthis wife has begun to develop these symptsms
well. There is no history of thyroid problems imfidy.

Witness 03:Mr. William Larry Kay was an electrician assignedNaval Mobile Construction Battalion 24.
He was also assigned to Camp 13. On January 2Q, M9 Kay heard two "booms", shaking the whole
building. Sirens began going off. The camp inter@mounced "confirmed mustard gas -- go to MOPP
level 4." Mr. Kay was at the Recreation Center wtienblasts occurred. He had fallen asleep. He went
outside and put his gas mask on. It immediatelgdilvith fumes. He recalls that it smelled like aomia.
Mr. Kay has been a member of a Ha2mat (HazardousrMs) team of the fire department in Columbus,
Georgia; he said the strong smell of ammonia isualin an open area. There was an ammonia plant
nearby, but he had never smelled such a stronga@donmonia in the area. He reported to his assdigne
bunker. Each member of the unit had a duty dutwege attacks -Mr. Kay was assigned to a
decontamination team. There were other people rassitp test for chemical contamination. A radid cal
came in for these people to check for gas. Themost immediately, the intercom announced "all clear

Mr. Kay said that after the incident, in resporsguestions from the unit as to what had occutireslunit
Commanding Officer said, "Have you ever heard sémic boom?" When members of the unit continued to
guestion the unit commanders about what had oatiutiney were ordered not to discuss the incident.

Witness 04:Mr. Terry Avery of Salem, Alabama worked on ui@g for Naval Mobile Construction
Battalion 24, and was also assigned to Camp 13nBthne night of January 20, 1991, Mr. Avery sdidt



Chapter 2. Group | Exposures: Reported Direct Exposre Events

A number of direct exposure events are describmhbas reported by members of the U.S. Armed Forces
who served in the Gulf War. Not every detail carvedfied by multiple sources to date, but additibdata
from unofficial and unrelated sources continuedtster initial accounts of events best explainethasile
and rocket attacks or aerial explosions. Unitstie¢an areas where these events occurred are irgpbigh
rates of illnesses. The areas in which these ewectsred were key logistic and staging areas,slkas
those areas which were breached during the lilograti Kuwait, Many veterans of these units haveregal
seeing large numbers of dead or dying animalseratiea after the attacks; one veteran noted thahéa
insects were dead too."

Department of Defense conclusions that no chemichiological attacks occurred seem to be basatien
assumption that there was no significant evidefigmmediate chemical and biological casualties.
However, since one of the primary goals of a bimalgattack is to debilitate your adversary's feraghile
retaining a high degree of deniability, and sin@ngnof those interviewed describe both immediatesial
reactions and long-term debilitating effects, tgie of what these individuals may have been expose
becomes highly critical.

Event 1:

January 17, 1991, early morning hours
Cement City

Mr. Willie Hicks, then with the 644th Ordinance Cpamy, was serving as the non-commissioned offiter i
charge of arms and ammunitions shipments. Staffeat Hicks has testified before the Senate Corenitt
on Armed Services' Subcommittee for Force Strucamek Personnel that, at about 2:30a.m. on Jandary 1
1991, he heard a loud explosion, which was follolwg@ sounding of alarms. As Hicks was runningh® t
bunker, his face began to bum. One member of tite€just dropped.” About ten minutes later, accagito
Hicks, the unit's first sergeant came by and todshers of the unit to go to the highest level eftalThe
unit remained at that level for 24 hours.

Two or three days later, Hicks began feeling ilil anoticed blood in his urine. Several other membéthe
unit began experiencing "problems" with their restu Hicks testified that when members of the uegdn
to question what had happened, they were order¢lddirycommanding officer not to discuss it. Of tihmet's
| 10 soldiers, 85 now suffer from medical probleasd one, Staff Sergeant Basle, who Hicks descilsed
having been in good physical shape, has inexplcdield. Hicks described another member of the @téft
Sergeant Heal, as being seriously incapacitated.

Hicks, a former teacher and Vietnam veteran, caaiaotebook with him everywhere. He claims to heave
severe problem with memory loss. He quit his jobause he kept passing out and getting lost on #yetov
work. Other symptoms being suffered by Mr. Hickslunle headaches, blood in his urine, insomniat join
and muscle pain, deteriorating vision, loss of righin his left arm, night sweats, and diarrheani&times
bloody). His illness has been classified by theevaats Administratioms post traumatic stress disorder.

Event 2:

January 19, 1991, early morning hours.

Camp 13, 6-7 miles west of Port of Jubayl, Kingdorof Saudi Arabia (Although some individuals
reported this event as taking place on January 2@ocumentary evidence indicates that it took place
on the 19th.)

Witness 01:Petty Officer Sterling Symms then assigned tadNheal Reserve Construction Battalion 24



a .Before an AttacKrhe inability of the individual to detect a biologl attack is perhops the greatest
problem. Contributing factors are the delay expeced before the onset of symptoms and the
required to identify specific agents. Without arquate means of detection, complete defensive
measures may not be taken since an attack musbérdetected before you can defend against it.
Diseases caused by biological agents do not appetira few days to weeks after contact with

agent. Personnel are protected against biologig@rats in aerosol form by the protective mask.
Ordinary clothing protects the skin from contamioatby biological agents. Other means of protection
include immunizations; quarantining contaminatedas; cleanliness of the body, clothing, and living

guarters: stringent rodent and pest control; progare of cuts and wounds; and education of troops t

. [71]
eat and drink only from approved sources.

b. After an AttackAfter a biological agent attack has occurred, itllwe necessary to identify the agent
used in the attack so that proper medical treatnmesy be given to exposed personnel. To perform this
identification, it is necessary to collect sampde®bjects from the contaminated area and send tioea
laboratory or suitable facility for processing. Spies may by taken from the air, from contaminated
surfaces, or from contaminated water. After the @amns taken, laboratory time will be required to
identify the suspected biological agent. The lemgttime for identification is being significantly
shortened through the use of new medical and laboyaechniques. Proper defensive actions taken
during a biological attack depend upon the rapided#&ion of the attack. Biological defense is

72
continuous. You must always be prepared for thda@mynt of these Weapo[rﬁ.l (emphasis added)
Iraq's Experience in the Use of Chemical Warfare Agnts

The fears and the precautions taken prior to tHé\@ar were not the product of excessive hystdtiae

{73]

United Nations reports have confirmed the use efrabal warfare agents in the Iran-Irag War.Use

of chemical weapons against both the Kurds andeSkioslems within Iraq is well documented. Press
reports also document Iragi readiness to use thieapons against Coalition forces during the Persian
Gulf War.

In April 1993, two U.S.-based human rights orgatizes confirmed that they had found residues of
chemical weapons used by the Iragi government dfi&a Hussein against a Kurdish village in nortt
Irag in 1988. These groups, Physicians for Humah®iand Human Rights Watch, said they had used
advanced analytical techniques to discover thegpiasof mustard gas and the nerve gas Sarin. Those
chemical weapons reportedly were dropped by airorafAugust 25, 1988 and killed four people in the

74
Kurdish village of Birjinni!—1 Testimony from survivors of the Birjinni bombinghe said victims of
the raids died writhing and coughing blood, le@tcusations that Iraq had gassed its own citizeps

[75]
of a campaign against rebellious Kurds that kitkexas of thousands.™ This was the first time that
scientists had been able to prove the use of cla¢mEapons, and especially a nerve gas, through the

: . . : 76
analysis of environmental residue acquired yedes atich an attack occurre%J.

Soil samples were gathered from the 1988 bombieg sihd then delivered to a British laboratory.
Chemists at Porton Down found traces of mustardagdsSarin. Dr. Graham Pearson, director of the
British Chemical and Biological Defense Establishieerified these results and confirmed the sample
were taken from bomb craters near the northern W#lgge of Birjinni in June 1992. The byproduds

the breakdown of these poisons are so specifidtiegtprovide a "unique fingerprint” in chemical
77
analysis that points directly to a poison gas &t



An earlier attack had been reported on March 188X the village of Halabja. Amnesty International
reported that chemical weapons were used in ackabialrag, in which "some 5,000 Kurds were Killed

78
within an hour[._lA UN team sent to investigate the attack found ewa# of chemical weapons,
although they did not rule on who carried out tltack on the town, which had been occupied by Iran

79
since mid-Marck%.—l
On September 26, 1993, Shiite rebels living ingbethern Iragi marshlands reported an early morning

shelling attack by Iraqi forces. The eyewitnessds) spoke with a New York Times reporter, mentio
that the shells landed with a thud "and not theablisyplosion” sending up white cloude artillery

80
attack was followed by a ground assault by Iraapprs who were equipped with gas masks.

A Shiite rebel claimed that upon entering one efltlaqi armored personnel carriers they found éattl
orders calling for a chemical attack. Rebel leageosided a copy of the captured orders. Written in

Arabic on the twenty-sixth of September, the ordewnbered 1-15, instructed the Iragi soldierss®e u
chemical weapons to "retake the village" and tkach soldier must be instructed on how to respond

81
during the chemical attacl%“J

After the attack, some villagers returned for thmElongings, but there was nothing left. They digred
that trees and plants had withered and yellowedhBtmore, "the cats, the dogs, the birds and éwen
water snakebhad died. But for some reason the victims had beerved by the troops. We saw no

[82]

bodies.

In November 1993, a nine-member U.N. inspectiomteaived to take samples from the area of the
alleged chemical attack. The results of the ingpeatere inconclusive.

It is also suspected that Iraq may have used bdbggents (mycotoxins) during the 1984 attack on

Majnoon Island, during the Iran-lraq War, and il8& &gainst the Kurds (cholera and typhus). However,

83
no medical verification of Iraqi use of biologicaarfare agents yet exis[ﬁ1

The above documented instances of chemical weamménd suspected use) against Iranians, Kurds,
and Shiites undermine Department of Defense asasrthat Iraq may not have used these weapons

84
against Coalition forces because they "feared cointation of their own me[rT1 Marine Brigadier
General Richard Neil said that prisoner debriefiofBersian Gulf War EPWs had "yielded the
impression that the Iraqis were not comfortableratieg in a chemical environment,...and ... Iraqi

[85]
soldiers had poor chemical protection equipmertheir own. Lt. General Thomas Kelly stated in a
press briefing that "the Iragi Army was very uncontdible, we are finding out from the POWSs, aboea

86
use of chemical weapons because they, are notidanmith it.[_1 However, as the preceding paragraphs
make clear, the Iragi Army had operational expegewith the use of these weapons, unlike their
American counterparts.

GULF WAR SYNDROME: THE CASE FOR CHEMICAL/BIOLOGICAIAGENT EXPOSURE

As the preceding sections of this report make ckbarGovernment of Irag possessed a large and
sophisticated chemical and biological weapons prtid complex. Irag's army, organized and equipped
along Soviet lines, also appeared to employ Savietnical warfare doctrine, which advocated theaf
mixed agent warfare. Irag used these weapons dg@imsvn people in the 1980's, and possibly aga



blurry vision. He felt very tired for the rest dfet night. He recalled that several others in hisalso
became nauseous and three or four others also bagamtired Two weeks later, at his redeployment
examination in Kuwait, he was told that he had ttgwed hypertension.

Mr. Pena currently suffers from rashes over 80%isbody, respiratory problems, severe headaches,
hypertension, vision problems, memory loss, muankkjoint pain, diarrhea, hair loss, insomnia, and
chronic fatigue. He has been diagnosed with neaveadje to the back of the head, blurred vision, lung
disease, and skin problems.

Event 7:

Approximately January 20, 1991, early morning (predawn hours). Vicinity of King Fahd
International Airport

Mr. Rocky Gallegos was a Lance Corporal with Br8attery, 2nd Light Anti-Aircraft Missile Battalion.
He observed what he believed to be a Scud midsiteaut of the sky almost directly overhead by @iBta
missile while on the midnight-5:00 a.m. guard dstyft on approximately January 20. He reported thet
explosion "blossomed like a flower." According to.Nballegos, it exploded again when it hit the grdu
Mr. Gallegos said that after the explosion he egpeed a "very strong raunchy taste, like veryebitturnt
toast" in his mouth. He also began experiencinglaelaes, nausea, diarrhea, and sensitivity to bligffs
almost immediately after the attack. He did notrtitea chemical alarms go off immediately. Approxieta
10 minutes later, however, the alert alarms souaaeidthey were ordered to put on their masks.

Mr. Gallegos remained at his post until approxirtya4e00 a.m., when he along with a lieutenant adf st
sergeant and three other enlisted personnel, weatpatrol to investigate the incident. They drovihe
general direction of the explosion, but were nd¢ ab find evidence of impact.

Mr. Gallegos remained outside until daylight, whennoticed that his hands were tingling and loaked
though they were sunburned. During the eventsegtrly morning, his hands had been the only expose
area; his face was covered by a hood, scarf, aassgs, but he removed his gloves to smoke a digaret

Later that morning, about a half-hour after theymeed from the patrol, Mr. Gallegos was assigredrive
the NBC NCO to check all of the chemical detectioits. At the fourth or fifth unit, the NBC NCO cam
back with something written on a piece of papersHeved the piece of paper in his pocket and tald M
Gallegos: "get me back to camp -- Now!" Mr. Gallegtescribed him as "very excited about something,"
but when questioned, the NBC NCO told Mr. Galletiag it was none of his business.

Two days later, they again went out to patrol tremavhere the explosion occurred. According to Mr.
Gallegos, they saw at least half a dozen dead simakp couple of camels that appeared to be veky si

Unit officials would not tell Mr. Gallegos what h&a@dppened. He said that they told him that if isve&
concern to him they would tell him. According to MBallegos, the wind was blowing from the northeast
(southwesterly wind) at the time of the explosions.

Mr. Gallegos continued to suffer headaches, nausaahea, and photosensitivity during his toudofy in
the Saudi Arabia. He became more seriously ill abesa weeks before leaving Saudi Arabia. He also
suffers from sinus infections (bleeding), narcolgfdackouts, dizziness, rashes, hair loss, joai n his
knees, elbows, and hands, dental problems, muagie pnd spasms, fatigue, night sweats, insomnia,
nightmares, and blurred vision. Since his retuomfthe Persian Gulf, his wife Laurie has had bladde
surgery, mitral valve prolapse, disrupted mensimnaheadaches, yeast infections, and a swollemwithy
Her physician recently refused to continue treatiag according to Mr. Gallegos, telling her thae svas s
sick that he did not believe he could help



Event 8:

Early in the "Air War" -Approximately January 20, 1 991
Dhahran, Kingdom of Saudi Arabia

Witness 01:Ms. Patricia Browning of New London, North Carolitlaen a Staff Sergeant assigned to the
227th Transportation Company, was at Khobar ToweBhahran when a Patriot missile intercepted what
she believed to be a Scud missile directly overhead unit went to MOPP level 4 for 3-1/2 - 4 hauvts.
Browning said that her eyes began to bum, andmsieied a strong odor that reminded her of ammonia.
Shortly afterwards she broke out in a rash andmeggaeriencing headaches, nausea, vomiting, and
sensitivity to bright lights.

Ms. Browning also reports that she received tharamtvaccine and the pyridostigimine bromide ametive
agent pretreatment pills. She reported that whenatter caused her to have episodes of bloody tummi
she was told to cut the pills in half. The vomititig not stop, however, until she stopped takiregyi.

Ms. Browning, who is thirty-seven years old, cuthesuffers from memory loss, severe recurring
headaches, fatigue, joint and muscle pain, requrashes, night sweats, sleepiness, diarrhea,
gastrointestinal problems, dizziness, blurry visao photosensitivity, coughing and shortness eétbr,
two duodenal ulcers, chest pains, heart arrhythamd,erratic blood pressure. She said that matiyese
symptoms originated while she was still in Saudalfia.

Witness 02:Mr. Randall Vallee, a Sergeant with the 1113thn§portation Company, was at the "Expo,"
just north of Dhahran on January 20. He said teaeimembers this incident well because it wasithe
time he came under attack. He heard two or thrpesions and felt the concussion. He was outsidleeat
time, with approximately fifteen others, gettingdy to move to Tent City. It was nighttime, althbuge dic
not remember the exact time. They ran for covescimool buses parked nearby, but then officers began
yelling at everyone to get back into the Expo ceatel go to MOPP level 4 immediately. While running
back to the building, he recalled that the air sidns were not going off, but there were otharrat going
off in the distance. He stated that he "did natkithe alarms he heard were chemical alarms bedeukad
been told that the chemical alarms didn't workt thay were just set up because it was standanchtpg
procedure to have them." The air raid sirens wérdfter he got into the building. Once in the loinlg, he
put his chemical gear on and sat down. He recakéetdming nauseous, weak, dizzy, sweating profubes
head throbbing, and becoming very, very thirstythasigh he were dehydrated. He stated that hisrvisi
became blurry, but at the time he thought it wHseeibecause of his mask or his sweating. Theblision
didn't last long; the headache and nausea lastad dlenty minutes, and he continued to feel weak a
dizzy for about forty-five minutes. When he wentsde, after the all clear was given, he immedyatel
noticed a,"very suffocating smell, as though theasn't enough air to breath,” "kind of like ammoiuat
very strong." He recalled others commenting onstell, which dissipated soon.

Afterwards, he took the nerve agent pre-treatmiirpd boarded his bus for Tent City. Mr. Vallealled
several attacks and the smell of ammonia sevenaistivhile at Tent City. He said that the missilesev
shot out of the sky so close to them that the fiagisiwould land between the tents. Although higsuni
chemical suits were used frequently, they were ne@aced. He noticed as the days progressedhithat
chest "started getting tight," and he was gettihgsymptoms.” The nausea, fatigue headaches and
respiratory problems continued off and on. Finhklybecame "so dizzy that he couldn't walk." He was
diagnosed with an ear infection, and sent homeaonary 28.

Mr. Vallee currently suffers very severe recurrivgadaches, fatigue, respiratory problems, joint,pai
memory loss, recurring rashes, depression andbilily, night sweats, insomnia, blood in his utine
constipation, nausea, dizziness, shortness oftbegdat coughing, thyroid problems, flu symptomsusin
problems and sensitivity to smells. He always feelsl, and takes medication for pain. His wife ets
from fatigue, yeast infections and menstrual irtagties. Mr. Vallee is twent-seven years old, his wife



twenty-six.
Event 9:
During ground war, Task Force Ripper

In September 1993, a copy of an excerpt from "NB@/&ability from a User's Perspective," by Brigadi
General Carlton W. Fulford, Jr., USMC, Directoraifling and Education Division, Marine Corps Combat
Development Command, Quantico, Virginia was reative the Committee. It states. "The most significan
piece of detection equipment was the FOX NBC rea@sance system. It demonstrated great detectib
analysis capability and quickly moved. Its onlyatigantage is that it looks like the Warsaw Pact H550R

To protect it from friendly fire, multiple U.S. mangs were placed on the vehicle. The FOX was used
primarily in minefield breaching operations. Aftee minefield was cleared, the FOX was sent thrag

the lead vehicle. Within minutes, the FOX couldfawm or deny the presence of chemical contaminaition
the area. If a CAM alarm sounded while a unit wawimg, the FOX was sent to that location to confom
deny the CAM's reading. False CAM alarms werelaitad to the massive numbers of burning oil wétls.
the three-day offensive operation in Kuwait, theNCAlarm sounded four times. In three cases, the FOX
confirmed a false alarm. In the fourth case, th&Xf@licated a lewisite agern the opinion of the
chemical experts, according to General Fulford, léaeisite reading was attributed to the burning wills.

" (emphasisadded)

Based on this report, research was done on theoahettth which the FOX vehicle detects chemicals. It
uses some of the same techniques that field alavigist employ to detect chemical agents. In addjtion
however, it takes multiple air and ground samptesanalyzes them using mass spectrometry.

Witness 01:0n November 12, 1993, a Committee staff membenireed CWO03 Joseph Cottrel, the
chemical detection supervisor assigned to thisckeht a U.S. Marine Corps NBC warrant officer. Digr
the interview, Mr. Cottrel said that he detectedroital agents on three occasions during the Gul Wa
According to a memorandum written by Mr. Cottr@lhé first detection occurred near N. 28 degrees, 32
minutes latitude, and E. 47 degrees, 52 minutegitiothe. The FOX vehicle detected blister agents\adls
below IMMEDIATE threat to personnel (levels belo@tb0O). It was determined at the time that the rapid
movement through the breach sites would not pdkeeat to continued combat operations or requires
decontamination. Exposure time for individuals wastracked or limited."

"The next detection happened the evening of tise diay of the ground attack.” (Note: Since the gtbwar
began at night, this would have been the secondimy®f the ground war.) "As Task Force Ripper held
positions around the Ahmed Al Jaber Airbase (Nd@grees, 56 minutes latitude, and E. 47 degree
minutes longitude), the FOX vehicle detected Lewwiblister vapors. This report was produced by the
vehicle operator and given to myself. | reporteglfihdings to division headquarters and requested
directions in regards to the chemical agent printowas told to forward the tape up the chaina@hmand
which | did. Areport came back that the FOX had alerted on thsmbke. That was checked against the
FOX. The computer had separated the petroleum cantgpfrom the chemical agerithe computer tape h
been lost."

The only other detection CWO03 Cottrel was awareaziurred around a bunker complex in the vicinityNo
29 degrees, 14 minutes latitude, and E. 47 degbsdewminutes longitude. The FOX crew was directed to
check the area for chemical munitions. A report ftane chemical vapors were found was reported:iti$l
thereafter, Task Force Ripper was ordered badketalivision support area and further detection afo@mns

were not carried out by the Task Force Ripper NB(E. u

Witness 02:According to Sergeant Robert A. Maison, Task F&g®er detected chemical agents on the
second night of the ground war. Sergeant Maisoarteg that as a nuclear, biological, and chemeeabn
team member, "our team observed an artillery attacur northwest, at a distance of approximatety



kilometers. About five to six minutes later an alavas sounded by our detection equipment (a mass
spectrometer) which is used specifically for thatgmse. Taking into account the wind speeds thavere
encountering (approximately 40 to 50 knots stedlglyyeading was not expected to last for a longtohum,
as it did not (approx. three minutes). The speadfjent detected was lewisite in a concentratiosidened
to produce casualties but not death."

"A second [detection] occurred while performingaaaa recon of an orchard. The second agent type was
benzyl-bromide. No liquid contamination was locabed the vapor concentration was of casualty streng
and documented by the specific ion concentrati@hidentity being printed out by molecular weighttoe
spectrum analysis printout.”

Witness 03: A source who requested confidentiaéported to Senate staff that, on the second woigthie
ground war, mustard gas was detected by three FébXies at Ahmed Al Jaber Airfield.

He stated that, about 4:30 or 5:00 p.m., "gas, @@s, came in over the radio. His unit went to MO&Fe| £
for two hours before they were given the "all cléabout a half-hour later, they were told thatgdFOX
vehicles had detected mustard agent. After thaetaled, they were in and out of MOPP gear alhhig

Event 10:
Riyadh, date unknown.

Mr. Michael Kingsbury was a driver/mechanic wite th01st Transportation Company during the Gulf \
He was interviewed by Committee staff for this nepbir. Kingsbury was in Riyadh for six hours resid
relaxation when the first Scud missile attack tptdce. Although he does not remember the dateeof th
attack, he was certain that it was the first Sdateck on Riyadh: Mr. Kingsbury reported that thBmids
came in, the alarms went off, and they went to M@l 4. He immediately began to experience nausea
and a sore throat. His nose began to run and b leyrned a little. He reported seeing a rainbotliersky
after the attack.

The symptoms that began with the attack never aemly. In addition, he began to suffer skin irraati
after the attack. He began having stomach problehen he returned from the Gulf and currently ssffer
from memory loss, rashes, aching joints, headachetl bleeding, nausea, sensitivity to light, @iomal
hair loss, high fevers, clamnskin, lumps, bloody oral/nasal mucous, night swesise muscles, and
fatigue.

Event 11:

January 18, 1991, around midnight (poss. very earlgn January 19)
Log Base Alpha

Mr. William Brady was the Battalion Logistics NCQtlwthe 217th Maintenance Battalion. Around
midnight on January 18, or possibly very early los 19th, Mr. Brady was awakened by what he beli¢wed
be a Scud intercepted by a Patriot directly ovemnit's position. He said there was a deafeningdoa
flash of light, and every-thing shook. Chemicarada were going off everywhere, and there was sheer
panic. He remembered the chemical litmus papeirtgnred, and a positive reading from a-256 kit. Mr.
Brady said that his nose began to run, and he schalid tasted sulfur. He began coughing up blood a
couple of days after the attack, and continuedteal"the whole time we were there after the attatkey
remained at MOPP level 4 for five or six hours. yhedioed the 16th Support Group, but did not get a
response for a couple of hours. Eventually theyevteld to come to Group Headquarters (Hg.) for a
message that Hg. didn't want to radio over. Thesams said that what they heard was a sonic boain, an
instructed t em to perform another test. The setesicperformed several hours after the initial twas




negative. Members of the unit were told that thepdPer had turned red as a result of exposureesedi
fumes. The message also gave the "all clear" fopleeto come out of MOPP level 4, but, Mr. Brady
recalled, everyone was afraid to unmask.

After they got out of MOPP level 4, Mr. Brady wemith Lt. Bryant to deliver gas masks and nerve agen
pre-treatment pills to the 344th Maintenance Compailgen they arrived back at their unit, everyone was
dressed in their full chemical suits at MOPP let.eThey were told that while they were out ridinguand
(without a radio), there had been another attack.

Beginning on January 22, Mr. Brady began gettirgydick to work. He had been taking the nerve agest
treatment pills since about January 17, and had betting severe headaches from them. Approximately
three days after the attack, his eyes began to berdeveloped a high fever, and "taking a breatirof
made his lungs feel like they were burning up."ats® had diarrhea, sores, nausea, and a runny@ose.
January 24, he went to the 13th Evacuation Hospitailch had no beds available for him. He descrited
hospital as completely filled with people that sedno have the same illness that he had. His Ja@6ar
diary entry said: "I'd rather die than feel likésth

Mr. Brady stated during the interview that he "@geinced that there was a chemical attack.” Hertedo
that "everyone started getting pneumonia- or #fe-Bymptoms after the attack that the nerve agent p
treatment pills "were useless and that he is camdrihat the PB tabs gave people headaches, Ihthéya
also "got hit with a nerve agent.”

Mr. Brady currently suffers from severe recurrireatiaches, chronic fatigue, joint and muscle pashes,
depression, night sweats, insomnia, urinary urgetieyrhea, gastrointestinal problems, lightheadsdn
photosensitivity, shortness of breath, coughingoaimal hair loss, sensitivity in Ms teeth, burnamgd
itching everywhere, arthritis, worsening leg cramfis symptoms all of the time," a tingling in hasms,
and a "bulging disc" in his neck. He had a heasc&tin May1993. His wife is suffering from fatigueeast
infections, a rash, sinus headaches, aching indtgrarm and a loss of feeling in her thumb, amd t
ruptured discs in her neck. Mr. Brady is forty-seyears old, his wife is thirty-seven years old.

Event 12:
January 1991 (4-5 Days into the AirWar)
Near Ras Al Khafji

Mr. Norman Camp is a Staff Sergeant with the U.&rike Corps. He told Senate staff during an ineawvi
that he was near Ras Al Khafji several days intodin war when the chemical alarms went off, ndy am
their position, but also at their Division Supplye@, which was about 20 miles to their east. Thegtwn
100% alert, but word was passed down from divisionto go to MOPP. Sergeant Camp recalled that his
whole platoon began falling ill the following nighiie got headaches, nausea, and diarrhea for éiesy.
others were sick for about a day and a half.

Sergeant Camp currently suffers from headached, gaiin in knees and elbows, memory loss, nightssy
occasional insomnia, urinary urgency, dizzinesst@densitivity, shortness of breath, coughing, laeakt
problems. His wife suffers from fatigue, yeast atfens, menstrual irregularities, joint and mugzdén, anc
chest pain. Sergeant Camp is tldrty-six yearshagdwife is thirty-two years old.

Event 13:



January 19 or 20, 1991, 3:30 a .r
3-4 kilometers West of Log Base Echo

Mr. Dale Glover was a Staff Sergeant with the 1h@8@tlitary Police Company. He recalled being
awakened at 3:30 a.m.. The Battalion NBC NCO wa®ancing that they were under chemical attack. An
M-256 kit registered, a positive reading for a cieahagent. They went to MOPP level 4 for four hour
Afterward, all of them had runny noses.

When asked if people were made sick from the attislckGlover responded that most people were ajread
sick from the pyridostigmine bromide pills. He s¢hdt they had been taking them for two or thregsda
before the attack and that "a lot of people gdt aied three or four had to be medevaced out.”

Mr. Glover currently suffers from headaches, fagigioint and muscle pain, an inability to concetatra
recurring rashes, irritability, night sweats, insoa) diarrhea, gastrointestinal problems, dizzinekgkouts
excessive photosensitivity, sore gums, swollen lympdes, and a spot on his brain. His wife is sunife
from fatigue, menstrual irregularities, yeast inii@aes, joint pain, some memory loss, and hair |&&s.
Glover is thirty years old, his wife is 28 yearsd.ol

Event 14:

February 25, 1991
In Irag, near the Kuwait Border

Mr. John Jacob, a mechanic with the 1st Infantryiddon, was on a road march with Task Force 216. He
was sitting in the driver's seat in his humvee whemletected what he believed to be gas. He recalle
"getting a whiff of" a sweet, almond-like taste amdell, accompanied by a sudden burning in hisathead
lungs, watering eyes, blurry vision and photoséensit nausea, dizziness and diarrhea. He donngdnlaisk
and gloves, and sounded an alarm. He recalledvihatiever it was seemed to come through the drigetts
window, as though something was caught in the \&imdi just drifted into his face. Although no oneeels
seemed to be affected - Mr. Jacob said the otbeked at him as though he were crazy - his symptoms
never went away. Afterward, he began to get heastaah well. His coordination was "messed up" for a
couple of days after this incident. Mr. Jacob dhat he later heard that a couple of people ircbis/oy
detected something, but does not have any additioioamation. He sass his M9 paper did not registe
anything.

Mr. Jacob sass that he has been sick ever sincmtdent, and in addition to those symptoms alyea
described, currently suffers from fatigue, jointdanuscle pain, memory loss, recurring rashes, luaps
joint areas, night sweats, depression and irritgbihsomnia, urinary urgency, gastrointestinalgems,
shortness of breath, coughing, abnormal hair bestal problems, swollen lymph nodes, and a foogfis
that will not go away. Mr. Jacob is thirty-one ygaid.

How these events occurred is a matter for legignsieate. But given the absence of a credible paptm

-- one which explains what occurred during thesenés; methodical and detailed testing and anabfdise
causes of the symptoms these individuals are eeqpeng and how these symptoms are transmitted Ineust
undertaken. This is not only a matter of providinegdical care to veterans and their families, bst al
matter of national security. Many of the serviceraad women inter-viewed believe the foregoing event
occurred as a result of Scud or FROG missile aste8ince the first staff report was issued last&aper,
however, it has been learned that there are otk#rads by which Iragi chemical and biological miaier
might have been dispersed.

A number of troops who were assigned to perimeteusty posts have described to Committee staff
individuals, who appeared to be Bedouins, who wéedde canisters of what they believed to be chais



outside perimeter fences and would then speedh dffair four wheel drive vehicles. In these casesNBC
NCOs would be assigned to check the canisters.rOtalk about indigenous peoples leaving dead dai
laying on airstrips used by U.S. personnel or altieeit tossing dead animals over perimeter wallsrotest
of the U.S. presence in Saudi Arabia. Still othierge told of snipers and other Iraqi special opemat
missions that occurred as far south as Dhahrangitie war.

Report by Coalition Forces of Iragi Chemical MinesLocated During Breaching Operations
The following accounts provide additional evidentexposure to chemical warfare agents.
Event 15:

February 24, 1991

The first encounter with chemical mines came at @3n. on February 24, 1991, during the initial enin
field breaching operation by the 2nd Marine Divisidccording to the Chicago Tribune, which intewesl
officers and enlisted marines involved in the opera a FOX vehicle confirmed positive readings d&or
nerve agent and for mustard gas. A second detedévige gave the same positive reading. Generas Key
the 2nd Division commander, and Col. Livingstonpooander of the 6th Marine Regiment, told reporters
that they believe it is possible that a chemicalenwas blown up or hit.

On April 20, 1994, Committee staff received thetBafAssessmeriDocumentatiorof the 6th Marine
Regiment, Operation Desert Stokh.

According to that report:
24 Feb 1991 G Day
0630 B Co., 1/6 [Regiment] blows line charge acioss

mine field in Lane Red 1. C Co., 1/6 engages pts8bMPs
with M60AI main tank gun. Target missed due to poor

visibility.
0631 B Co., 1/6 reports possible nerve agent in firstafield ir
Lane Red :
0635 B Co., 1/6 is at MOPP level 4. Fox vehiclafoms positive
sarin nerve agent and lewisite mustard gas, vielRed 1
065( 1/6 reports possible nerve agent/mustard agentdeetwbstacle bel
0730 Rgmt S-2 reports to the 2nd Marine Divisioatt_ane Red 1
is considered contaminated for the first 300m ¢
1210 Rgmt S-2 reports TACC reported large numbeead sheep

near King Khalid, possible anthrax. MAG-13 rep@atemy
forces moving rapidly south along highway from
Kuwait City. Unknown number of tanl

26 Feb 1991 G+2

1537 3/23rd under NBC attack, in MOPP 4; remainder 8tr M MOPF
2.
164(C B Co., 1/6 clears Army stores camp, finds large peinof weapon

and ammo, to include 155 arty shells painted cotalylgellow.



Fox vehicle reports negative findin

During the war, General Schwarzkopf told reportexsonsideredhe reports of
chemical agent detection on 24 February 1991 "bbé@s

Event 16:
During the Ground War

British troops discovered Iraqi chemical mines loa gulf battlefield, according to
Gannett News Service. An official said that thadeat was reported to Prime

Minister John Major's war cabinet; no details W(gil&ﬂén.[ﬂ
Other Combat-Related Reports

Event 17:

January 21, 1991

Taif, Saudi Arabia

Sergeant Thomas House served with the 2953rd Conalggdtics Support
Squadron (CLSS), attached to the 48th TacticaltergWing in Taif. Sergeant
House's duties included the decontamination of.lAiSForce F- 111 s that
returned from bombing raids against Iraqi chemacad biological warfare
facilities. According to the unit's records, thetwircraft bombed 32 chemical
targets, 113 bunkers, 11 Scud missile sites, anthé entrances.

Sergeant House and several others in his unitresitp perform decontamination
duties had worn only MOPP suits and had used wat@econtaminate the aircratft.
Sergeant House, whose primary duties are as amaftincechanic, later learned that
chemical decontamination solutions were supposée tased and that special suits
were supposed to be worn

On the evening of January 21, 1991, after decomiatinig several aircraft that had
returned from a bombing raid, Sergeant House'slfagan to burn and swell. He
also noted a pungent odor. The following day, Semgélouse went to a U.S. Air
Force medical facility. His U.S. Air Force medicatords confirm this report.
Shortly after the incident he began to experiereahaches, coughing, nausea,
vomiting, and diarrhea.

Sergeant House is currently suffering from recgyheadaches, fatigue, joint and
muscle pain, memory loss, recurring rashes, lummpeuthe skin, depression,
irritability, night sweats, insomnia, urinary urggndiarrhea, gastrointestinal
problems, dizziness, blurry vision, photosensiivéthortness of breath, coughing,
bleeding gums, swollen lymph nodes, seizures, slgakiomiting, fevers, chest
pains, sinus infections and sinus growths. He ige&&#s old. His wife currently
suffers from nearly all of the same symptoms.

Seven other members of this unit have reportedtor@ittee staff that they
experienced similar exposures. They also curreuiffer from similar symptom



Conclusions

Iraq intended to use weapons of mass destruction amst coalition
forces and had the means to deliver these weapons.

Events did not occur until the air war began.

There are multiple witnesses to what appear to bedst explained as
chemical or mixed agent attacks. Symptoms appeared
simultaneously with alarm going off, Patriots inteicepting Scuds,
alert alarms going off, etc.

Smells, tastes, burning, stinging, numbness are aibnsistent with
chemical or mixed agent attacks.

Removal and replacement of MOPP gear is consistenith SOP
for contaminated equipment

Sonic booms are not explosions associated with fivalls and it is
unlikely that a commander would order troops not todiscuss sonic
booms.

Rates of illnesses are reportedligh in these units.

Servicemen and women have not received credible dapations of
the events from commanding officers.

The Department of Defense has consistently denielddt them is
evidence to exposure to chemical and biological wiare agents by
U.S. forces, altering its position on specific aspts of this issue only
when challenged with evidence that is difficult talispute.

The fact that the "sonic boom" explanation was utiized in units
subordinate to different services to describe susgbus events and
was followed by orders not to discuss the event, ggests that this
explanation originated at least at the theater leveVisual
observations reported by field forces suggest thexplanation was
unrelated to the actual nature of these events.




Chapter 3. Report of Exposure of Coalition Forces Bsulting from the Fallout of the Bombings o
Iragi Chemical, Biological, and Nuclear Facilities(Group I1)

There were serious concerns expressed prior tBergan Gulf War about the fallout that would be
caused by the bombing of Iraqgi chemical, biologieald nuclear weapons production facilities, sterag
depots, and bunkers. Certainly these bombings aeeressary part of the conflict, but the consecgs
as well as the necessity must be acknowledged.

U.S. military doctrine warns that, according toagdculations, the use of a nerve agent agairestyet
area of no more than a dozen hectares (a hectab®ig 2.47 acres) can, under certain weather
conditions, create a hazard zone downwind of ufDkilometers in length. Within this downwind ar

friendly military units would have to take prote‘.wetimeasurc—:Jé%1 The amount of agent and materials
targeted during the Coalition bombings in Iraq edsd the amounts cited in the example above cby
by multiples and possibly by orders of magnitude.

The dispersal of the chemical agents and otherrtiaaa substances is controlled by factors such as
topography, wind velocity, direction, temperatypeecipitation, vertical temperature gradient and
atmospheric humidity. These factors will all cobtiie to the size and type of dispersal pattern kil

be observeé! Unclassified U.S. satellite imagery confirms ttlabris from the Coalition bombings was
upwardly dispersed, rather than downwardly dispkesewould occur in offensive use, causing chemical
agents to be carried by upper atmospheric curgerddistributing "trace amounts" of chemical fatlou
over "down weather" positions. Material distribufeaim the destruction of the ammunition bunkers and
storage depots also traveled upward and outwacdra#gmed in videotaped records of the destructibn
these bunkers obtained by Committee staff. Theseeras relating to the fallout from the destructdn
these materials were expressed by several crezbblees as noted below:

1. As a result of these concerns prior to the saveral of the U.S. national laboratories were glhed
and/or prepared reports for the U.S. Army, the UiSHArce, and the Department of Energy, advising of

the hazards which were associated with bombingatfazﬂlities.@

2. Prior to the war, Soviet chemical weapons expevtevstafyev publicly advocated withholding
information from the Coalition forces on chemicaapons and military facilities supplied by Mosc@
Irag, on the grounds of national security. "Strikeschemical and biological weapons facilities agls

territory could rebound on us and cause damad®etpapulation of our (:ountry[.i1

3. On February 4, 1991, media sources reported3baeral Raymond Germanos, a spokesperson f
French Ministry of Defense, confirmed that chemfedibut -- "probably neurotoxins” -- had been
detected in small quantities, "a little bit everyamb,". from allied air attacks of Iraqi chemicalapens

facilities and the depots that stored thiehn.

4. In late July, 1993, the Czech Minister of Defenenfirmed that a Czechoslovak Federative Republic
military chemical decontamination unit assigneamcarea near the Saudi-lragi border had deteceed th
chemical nerve agent Sarin in the air during théyestiages of the Gulf War. In this unit, 18 of 169

individuals are believed to be suffering from Guéar illnessed8! while the report goes to some length
to refute any allegations of the detection beirgrdsult of a direct chemical attack, it does defére
ability of the Czech chemical detection equipmentrefutably confirm traces of chemical warfare
agents. Further, the U.S. government, in the Nowerhib, 1993, briefing only referenced the detectit
the nerve agent Sarin (GB) by the Czech forcesaonary 19, 1991. The Czech document, however,
states that both Sarin and Yperite (HD) were detktitat day. The fact that multiple agents were
detected in measurable airborne concentrationsestgjthat the agents may have emanated from fi



from Coalition bombings of Iragi chemical weapotengs or storage bunkers, or from a direct mixed
agent attack.

The Czechoslovak Chemical Defense Unit in the Peasi Gulf and the Results of
the Investigations of the Military Use of Poisonou$ases.

This section contains the main body of the trapsl&zech government report, prepared by the Czech
Ministry of Defense in response to requests fronmiders of the Congress of the United States.
Following this translation of the report are rethtecounts from independent sources.

The unit of 169 Czechoslovak military specialisés wispatched into th@ulf on the basis of an
agreement between the governments of the CzecBlanak Federative Republic (CSFR) and the
government of the Kingdom of Saudi Arabia (KSAardmg their activities and the conditions of th
stay in Saudi Arabia This Agreement was signedagie on November 19, 1990 and amended in
Riyadh on November 22, 1990. The Federal Assenitihe FSR ratified this Agreement. Resolutiol
was modified by an amendment by the Federal Asgemithorizing the government of the CFSR to
accept a provision of the agreement to permit tiessing of thenternational borderbetween the
Kingdom of Saudi Arabia and Kuwait. The Governngavee its approval through Resolution 71, de
January 31, 199

By executive ordeof the Commandeof the Northern Regionf the Ministryof Defense of the Kingdom
of Saudi Arabia, the unit was assigned on the 2#rdecember, in accordance with Article IV of the
Agreement, to the military configuration of thagien. As of January 1, 1991, the two chemical dsd
platoons were assigned to the 4th and 20th Brigadéise Army of the Kingdoof Saudi Arabia The
remainderof the unit was assigned to the base camp and todhdduarters.

Dislocation and strategic command of the unit waspletely within the power of the Army of Se
Arabia Colonel Jan Valo, commander of the unit,yided specific assignment orders. His duty we
assure that in the course of fulfilling their djeno Czechoslovak law or basic standaféhternational
law was violated

Beginning on January 27, 1991, the two chemicatmgf platoons were assigned to the Kingdo
Saudi A Arabia brigades, crossing the border intondit They participated actively in assuring thdian
chemical defenses of the allied units during teeigcution of the operational plan. On February 891,
the unit was supplemented, bringing its total nursibe 198 people.

The Czechoslovak anti-chemical defense unit prignpgrformed the following tasks:

1. Anti-chemical defense of the headquarters ohtitthern region
troops located in the area of King Khalid MilitaGity;

2. Anti-chemical defense of the 4th and 20th Bragaaf the
Kingdom of Saudi Arabia;

3. In the case of chemical attack of personnelyig®on their behalf
facilities for chemical treatment and decontamioati

A part of the an-chemical defense provisions was continuous chénmmigligence and surveillance,
with the objective to identify the use of poisonsuisstances, provide data for alerting forces, agssist



commanders in their decision-making.

During the period after the commencement of theavalanuary 17, 1991, borderline concentration
poisonous substances were identified in the awurychemical surveillance. In the Commanders Rg|
coveting the antichemical defense battalions' &ets during the period from January 1, 1991 until
February 28, 1991, it specifically stat

" During this period borderline life-threatening roentrations of the chemical agents yperite [HDiga
sarin [GB] were identified several-times in botreas of the brigades and in King Khalid Military it
(i.e., in the military encampment where the uniswtationed) probably the result of the an Alles'’
attacks on the storage facilities of chemical ammmmin the territory of Irag.” This informationad
been published at the time in the Czechoslovakariedi

This aforementioned fact was confirmed by memMUeirsedattalion, chemical defense specialists who
evaluated and ordered measures for personal priatecfsee Attachments - pages from the book of the
Operations Unit of the General Command of the Casladvak Army in Prague, record #56), and all
means of anti-chemical defenses were employed.akiteit two hours the alert was called off when
repeated confirmation tests provided negative tssul

The concentrations found, "0. 002 grams of ypgréecubic meter an@l. 003 mgper liter of an
unspecified poisonous substance,"[later identibgdDOD as Sarin] are at the border of the maximum
permitted threshold concentration affecting humegaaisms. These, however, were only-time
positive results from chemical surveillance whiarevnot confirmed by anyone from the ot
participating countries. This was supported by fiiygort on January 3 1991:

"Since January 19th, the Czechoslovak unit hadmatd any other chemical substances."

The Czechoslovak anti-chemical defense unit h#d disposal all modern chemical surveillance and
control technology. These we able to identify bdnde levels (7evels that do not affect the funcsiof
human organisms) of suspected toxic substancethagdcan differentiate the nerve agents, such as
satin, from "V" agents.

The assertion that the chemicals wefeery low concentrations that do not even cause teanp or
minute changes in human organisms can be suppbytdide following facts:

1. The results of the aforementioned surveillance;

2. No signs of exposure to toxic materials weredrh
to personnel

on site (toxic nerve agents, like sarin,cause imista
reactions; for

example: myosis. In the case of yperite, the ¢iisical
signs of

poisoning usually appear within 4 to 6 hours after
exposure);

3. None of the personnel present had any latectsffe
(related to exposure).

All of the chemical specialists were professiomddiers (there were 56 of them assigned over thgtle
of the conflict). They are all graduates of miligazolleges and in middle schools with a chemicéttse



major, and according to the curriculum, worked whilghly toxic substances both in the laboratories
infield training. The training of anti-chemical spalists with selected types of poisonous matetials
been conducted practically since the beginnindnefanti-chemical defense program in 1956 until
February 1990, when such training was halted beeaafscomplaints of destruction of the environn
from environmental protection movements and theonsagf communitie

The anti-chemical defense specialists who had wuater this training are professionals, and they are
able to identify the presence of toxic materialthia terrain, on military equipment, and in the wiithin
the sensitivity ranges of the instruments usedrefbee, there is a high probability that the iddietdl
presence of poisonous materials is an objectivdyaig At the same time, concentrations that ana

at chemical field exercises avid in laboratorieg aeveral times higher than the concentrations \Wext
measured in the Persian Gulf

It has been proven that military use of chemicaapans by Irag did not occur and any such fact wi
have already have been subjected to extemswestigation byagencies of word peace organizations.
One can consider that the data measured could hadeorigins from industrial facilities or even stae
facilities of chemical ammunition that were hitddjled bombardment This is supported by a repo

the unit's commander, by my statements, and by diteet participants. All members of the unit were
equipped with the most modem means of protectiamsigtoxic substances. They were fully compar
with the current world standard. Any kind of expeshy these types of toxic substances would manifes
itself immediately or in a very short time, andmnog of this kind has been reported. Latent damédge,
can even be considered in this group, would suralye been uncovered during exit examinations.

On the basis of the abovementioned facts, one @aclude that the event cannot in any was be
connected with the use of chemical weapons or tisgrin battlefield activities, and harm to the
Czechoslovak anti-chemical defense unit due tonihtary use of toxic substances could not have
occurred.

These conclusions also are supported by health gaeeialists. Neither at the time of identificatioi
the toxic substances, nor later, was any memb#reofinit put under medical care as a result of exjpe
at this event. All members of the unit were subpttd a complex examination in military hospitdiea
their return from the Persian Gulf -- primarily the Central Military Hospital in Prague. Even there
serious changes caused by demanding climatic dondibr by exposure to toxic substances were
identified

Many veterans of the PersiiGulf conflict later participated in, and still particiga in, activities of the
unit in the Czech Republic Army in Yugoslavia. Eatethe time of their departure, no one mentioney
problems

Despite this, as of 31 August 1993, military dostoad examined 18 Persian Gulf veterans who suaf
certain health problems, and three of them remaides a doctor's supervision. So far, in their cases
nothing has been identified beyond routine 'prolsleatated to similar long-term stays abroad.

Other Related Information:

On October 8 1993, U.S. Senate staff interviewsg@lo Boccardi, who initially came forward with
information about the detection of chemical agéytthe Czechoslovak chemical detection unit pior t
the release of the Czech report quoted above. Aewpto this witness, a former member of the U.S.
Army assigned to the 1st Cavalry Division as an N1Tank crewmember (driver/loader/gunner); he was
injured when he fell off of a tank during his seevin the Gulf War. He was sent to a medical hgdin
area in northern Saudi Arabia. While there, he befsended by a lieutenant assigned to the holdimt



(Lt. Babika). The lieutenant came to him one dag &hd him to come along with him.

According to Mr. Boccardi, he and the lieutenarver about 15-20 minutes to a facility that he vwdg t
had been used as a Saudi basic training camp. ddcaddi described the facility as beautiful ancapat

like (near King Khalid Military City). Once insidéhe lieutenant began speaking a foreign language,
which Mr. Boccardi believed to be Russian to twhlgys armed with AK-47s standing at the top of a
staircase. The soldiers answered. The lieutengoiaieed that he was speaking Czech and that these
soldiers were also Czech.

Mr. Boccardi said that he and lieutenant went amtoom where there were about nine soldiers, smg
drinking vodka, and playing cards, He learned thay were a NBC (nuclear, biological, chemicalyte
He asked someone there "if we were kicking theftsdxo bad, why didn't they hit us with chemicals?"
At that, everyone in the room got quiet and thed@zmlonel spoke in "broken English” for the first
time. He said, according to Mr. Boccardi, "they Hitlus with chemicals." According to the Czech
colonel, a SCUD hit where they were staying. Assas they learned that the Patriot had missed the
SCUD, they put on their chemical gear and wentbooiwd a balcony near the railing. The Czech colonel
said they detected traces of Sarin and anothemgash Mr. Boccardi believed, began with the leffer

According to Mr. Boccardi, the Czech colonel s&idtthe called U.S. command officials about theltesu
of their tests. He, the Czech colonel, said thawvas told not to say anything about it. The colaisb

said that he later heard that a number of the exddin the area developed skin rashes shortly diiter
incident

After this pan of the conversation, the individudilscussedn general terms why they were not suppc
to discuss the incident. This Czech colonel wastifled as the commanding officer of this unit.

On December 5, 1993, according to published pegzsrts, Jean Paul Ferrand, a logistics officer e
French contingent, told Senator Richard Shelbyleate agents and mustard agents were detected on
January 24 or 25, 1991, in an area south of KinglidhMilitary City. According to an Agency France
Press report on that date, Ferrand said that teomidal weapons alarms went off when a storm blew
wind from Iraq. Ferrand was also attributed as inggaid that special badges worn on the troop

protective suits also registered the presence erhatal weapong—.1

On Monday, March 28, 1994, Committee staff weretacted by a member of the 371st Chemical
Company, located in Greenwood, South Carolina. fsidual said that during the Gulf War, he
served with the 1st platoon of this unit in theimity of King Khalid Military City (KKMC). According
to this individual and several other members ofptédoon interviewed by Committee staff, two days
after an Iragi Scud missile warhead had explodebtardesert his platoon was sent to a site in éserd .
few miles south of KKMC to train with the Czech aheal detection team that had conducted initial
tests. They also were trained on the Czech equiprAenording to two additional members of the
platoon who trained with the Czech team, and waterviewed by Committee staff on April 4, 1994 in
the Army Reserve Center in Greenwood, South Capthre Czech colonel who commanded the uni
told them that his unit had detected measurablatqies of chemical nerve agent immediately after t
Scud attack Unit members were not able to " detegrthie exact date of the incident, but believesis w
sometime in mid to late-January 1991.

The members of the unit described the facility vehitie Czechoslovak team lived as the "glass pdlace.
They believed that it had previously been used Sawi military engineering training facility. The
members of the U.S. unit who trained with the Czeeli NBC specialists, said that the Czech equig
appeared to be more reliable than their «



The unit Executive officer and first sergeant, whibt present during the training mission, confilme
that they too were aware of the training, the mesattack, and the reported detection of the chdsiica
The unit first sergeant said that this informati@d been recorded in the unit's logs, but thaebeived
a message to send the logs to Washington, D.Qidtarical purposes shortly after they returnednfro
the Persian Gulf.

When asked if their unit did biological agent tegtafter incoming missiles had detonated, membfers o
the unit said that they had no biological ageningscapability. While there were several other NBC
units in the area, they were unaware of any uait\Was conducting biological agent tests.

Finally, the unit said that they had been deployedeveral occasions to decontaminate the buses and
other vehicles that were used to transport Iragignprisoners of war to detention facilities.

One member of the unit estimated that as many @&@3he members of this unit are currently suffg
from many of the symptoms associated with Gulf \Byandrome.

U.S. Unofficial Reports of Downwind Exposure Due t&oalition Bombings of Iragi Chemical and
Biological Facilities.

1. During the early phases of the air war, there @densive media coverage of
the coalition bombing of Iragi chemical, biologicahd nuclear facilities. ABC
News reported that on January 27, 1991, near thdi$aiwaiti border,
elements of the 82nd Airborne Division went thro@gthemical alert drill that
was more than an exercise. According to ABC New®rage, their sensors
actually registered traces of chemicals in thethe;result, it appeared, of allied
bombing of chemical plants in Iraq. A U.S. medicatpsman told reporters,
"When the Air Force bombers hit all the gas plabese in Iraq, there's a lot of
contamination in the air. Some may have filteredid@and set these things off.

They're very, very sensitivéS

2. Brian Matrtin, of Niles, Michigan, a Gulf War esain of the 3% Airborne

Combat Engineer battalion, 20th Airborne Brigad® Airborne Corps, arrived
in Saudi Arabia on October 8, 1990. According torfitain late January 1991,
while assigned to an area between Rafha and Naayaut six miles south of
the Iraqi border, he recorded in his journal andiidieotape that chemical "false
alarms" were going off almost every day. At fitcording to Martin, the
alarms were explained as being caused by vaporsigaff the sand. Later,
since the alarms kept going off and the troopsongér believed that they were
being caused by the vapors, Martin said he wasriréd by both his battalion
commander and the battalion NBC NCO that the alavere sounding because
of "minute" quantities of nerve agent in the adleased by the coalition
bombing of Iragi chemical weapons facilities. Th@ops were assured that there
was no danger.

Mr. Martin believes that he witnessed a Patria¢ricépt of an incoming SCUD
missile between Khafji and Wadi Al Batin during thie war period. He was
also given the anti-chemical warfare medicatiorignstigmine bromide, and
suffered some adverse side effects. He says tlgendadle him jittery and made
his vision "jiggle." Since returning from the Saddabia, Mr. Martin has
experienced memory loss, swollen and burning feett disorders, muscl



weakness, heart palpitations, shortness of breaghes, fatigue, headaches,
insomnia, bleeding from the rectum, chronic coughminning nose, burning

eyes, and uncontrollable shaking on his right-eixtteemities[.gl

3. Mr. Troy Albuck, former anti-tank platoon leadeith the 829 Airborne
Division, reported to Committee staff that thistumas told that the chemical
alarms were going off because of what was drifdlogn from the Coalition
bombings. He explained that his understanding @&ituation was that "it was a
lot like the effect of gasoline fumes," in that Alethal exposure was not

harmful and would be counteracted by freshl&§.

4. Another source who requested confidentialityoregal that he was located
approximately 40 miles due east of King Khalid Kaity City (KKMC), when at
one position, every M-8 alarm went off -- over 3®ace. The date was between
January 20th and February 1, 1991. The NBC NCeallin that a nerve agent
plant had been bombed about 150 miles away. Thesoecalled that they

were told to take no action and they did bt
Weather Reports, Climatic Information, and Imagery Smoke Plume Data
Operation Desert Storm

Weather reports during this period were censoretthéyJ.S. and Saudi governments. But environmental
groups monitoring an oil spill in the Persian Gaghfirm that the winds were at times blowing frdme t
northwest to the southeast. The chemical and hicdbwarfare agent production plants heavily bombed
by the coalition forces during this period are tecain Iraq to the north and northwest of coalitioyop

deployments along the Saudi-lragi and Saudi Kuvbaitder12]

As cited above, the dispersal of chemical agerdsoéimer hazardous substances is controlled by other
factors in addition to wind direction and velocisych as topography, temperature, precipitatiorticad
temperature gradient, and atmospheric humidity s&Hactors all contribute to the size and type of
dispersal that will be observed.

In March 1992, the U.S. Air Force Environmental Aigical Application Center published a compenc
of the weather during Operation Desert Shield apdr&ion Desert Storm. The following is a summary
of relevant data for January 17, 1991 through M&,ct991, excerpted from Gulf War WeathEne
report documents the changing weather conditiostsiilthg the wind and rain patterns that could lgasi
have delivered chemical and biological agents #itton troop emplacements. On many dates, this
report notes the smoke and dust from the bombinddram the burning oil wells. The notation of
visible smoke plumes is not intended to depictatial fallout from the bombed chemical, biologijcal
and nuclear facilities, but rather too generalleat the direction of movement of debris from the
bombings.

Gulf War Weather
17 January 1991

There were extensive early morning clouds ovekettige area. These clouds gradually moved
southward during the day as their bases raised, 1008 feet. Broken to overcast high clouds from the
approaching frontal system begin to move in af@®QZ, quickly spreading over the entire area with
ceilings from 20,000 to 25,000 feet. The high clbade thickened and lowered to 10,000 to 15,00(



by the end of the day.

Winds were from the south or southwest at 6-20skit@coming southeasterly after 1200Z and 3-12
knots after sunset.

Early morning visibility were as low as 3,200 meteiith patchy ground fog in west central Ir:
Blowing sand and suspended dust reduced visilbdi8;200 meters during the afternoon on the S
Arabia- Iraq border.

High temperatures were 13-22 degrees Celsius, 6348 degrees celsius.
18 January 1991
The entire area was covered by clouds with bas&® &00-15,000 feet. These quickly lowered to 3,000
feet and, in some places, to as low as 1,500 Téetwestern part of the area began clearing in
afternoon, but 200 foot ceilings formed throughthet area by the end of the day. Clouds were laytr
30,000 feet from central Iraq to southeastern Kuwai
Light rain fell throughout the area beginning aglgaas 0500Z and lasting past 1800Z in eastern.

Winds were east to southeasterly at 5-15 knots.

Visibilities were 5 km in morning ground fog an@@) meters in rain. After the rain passed, visita$
were as low as 4,800 meters in haze and fog, ¢atbhnl,600 meters by the end of the day.

High temperatures were 16-22 degrees C; lows, 8eifees C.
19 January 1991

High pressure was centered in central Iraq and @raudi Arabia The stationary frontal system c
the area become active when an upper-air disturbamossed it. A low pressure cell developed and
moved the front southward.

The entire area was covered with low clouds witkdsaat 100-200 feet. By 1200Z the northern part,
including Baghdad had cleared Ceilings in the seuthsection rose briefly a midday to 1,000- 1,500
feet, then returned to 5- 1,000 feet for the restf the day. After sunset the clouds spread northwai
the Baghdad area w ere ceilings w ere 1, 500 fMetdle and high clouds, layered to 25, 000 feehwit
bases at 10,000 feet, were also present over thheam area throughout the day.

Winds were east to southeasterly at 5-15 knotyrhetwy north to northeasterlyf 10-20 knots in the
afternoon and diminishing to 3-10 knots after stinse

Morning visibilities were near zero in dense fogotilghout the area. The northern section cleare:
1200Z. Visibilities in the south rose to 3,200 metd midday, then returned to as low as 800 mdtars
the rest of the day. Visibilities in the northeetsBon were as low as 1,600 meters after sunset.
Temperatures fell in response to northerly windigihid were 10-18 degrees C; lows, 0-10 degrees C.

The Czechoslovak chemical detection team detectelet nerve agent Sarin (GB) in two separa
locations during the morning hours. In addition, Yperite (111)) was also detected. As noted abac



the frontal patterns during this period moved to the soutt-southeas
20 January 1991

A weakening lo-pressure area moved southeastward down the PefGidhto the Strait of Hormu
Cool moist lowevel air moved southwest and west over the Nostieea half of Saudi Arabia a
extreme southwestern Iraq. Mielvel disturbances across the subtropical jet stigasulted in extensi
middle and high cloudiness over northern Saudi Aaamnd southern Iraq. By dag’end another low h:
crossed Syria toward western Irag.

A 0000Zbroken low clouds at 1,500-4,000 feet covered Hadland the Tigris-Euphrates river valley.
These clouds slowly cleared from the northwes130Z, only broken middle and high clouds from
10,000 to 30,000 feet covered the southern halfeWalley. The northern half (including Baghdaavsa
only thin high clouds. Broken clouds were layeraadnf 1,500 through 25,000 feet over the western
slopesof the Zagros Mountains. Over the southern Zagross tepched 30, 000 feet. Isolated afternoon
and evening thunderstorms reached 35.000 feekeiettreme southeast near the Zagros Mountains.
After 2100Z, patchy broken low clouds formed agaier the northern part of the Tigris Valley and
immediate Baghdad area; bases were 1,000 to 1,5¥i0tops, 3,000 feet.

Light rain or showers fell over the southern hdltlee Tigris-Euphrates river valley and southwestern
Iraq. There were isolated afternoon and eveningnttarshowers over the extreme southeast. Interm
drizzle fell in the cool air moving west away frtme northern Persian Gulf.

Winds were northwesterly to northerly over the Bigharea, becoming northeasterly over the southern
Tigris-Euphrates river valley. Over Kuwait and extre southern Irag, winds were northeasterly to
easterly. Speeds diminished from 10-15 knots imibiening to 5-10 knots by mid-evening.

Visibilities in southern and southwestern Iraq aneéxtreme northeastern Saudi Arabia were near zero
in fog during the night, but as high as 2, 000 meeie southern Iraq and Kuwait during mid-afternoon
After dark, they dropped rapidly to less than 50ers. Visibilities in the Tigr-Euphrates river valley,
northwest of the low clouds, improved to 10 kmaby morning. Patchy dense river fog formed after
2100Z dropping visibilities to less than 500 meters

High temperatures were-10 degrees Centigrade in the north and 18 deg@sstigrade in the south.
There were freezing temperatures in Irag and nortt®audi Arabia and subfreezing temperatures a
6,000 feet in the mountains of southeastern Tuakelynortheastern Iraq. Central Saudi Arabian lows
were 5-12 degrees C.

21 January 1991

Mid-level disturbances continued to move east-nortieeasvard along the subtropical jet stream,
crossing northern Saudi Arabia and Kuwait into Iran

Patchy dense fog and low clouds again plagued segtern Iraq and extreme northeastern S:

Arabia until they dissipated in late morning. Clooases were from zero to 1,000 feet; visibilitiesm

near zero to 500 meters. Layered middle and highds persisted from 10,000 to 32,000 feet over most
of northern and central Saudi Arabia and the centratiFSea

Extensive fog and low clouds also prevailed in #rmesa. Cloud bases were from near zero to 500 reg¢
and lops reached 2,000 feet. The clouds and foglgldissipated by late morning over southwestern
Irag and northeastern Saudi Arabia as far east athR and King Khalid Military City. Ove



northeastern Saudi Arabia, the low clouds and fegdme broken with bases near 3, 000 feet and f

6, 000 feet by early afternoon. On the Saudi Analasind Persian Gulf coast, early morning ceilingse
also near zero, but by late morning, most clouds b@come scattered. Patchy fog and low clouds
reformed throughout all of northeastern Saudi Aeand extreme southwestern Iraq shortly after dark
Ceilings dropped to 200-500 feet by 2100Z. Layenettile and high clouds from 10,000-32,000 feet
moved slowly southeastward over southern Iraq,hweestern Saudi Arabia and Kuwait; by 2100Z, they
were over central and northeastern Saudi Arabia gmsitheast of Kuwait. Infrared satellite imagery
taken just before sunrise in Kuwait shows theserty decks.

Precipitation, outside of thunderstorms and showesas limited to light drizzle in areas of densg
and low clouds.

Winds were northwesterly at 5-10 knots in soutlexadtaq and northeastern Saudi Arabia; they slowly
became southeasterly at 5-10 knots in southwegt@grand in north-central and northwestern Saudi
Arabia

Early morning visibilities in the fog and low cloadea ranged from zero to 500 meters, improvin
1,000-3,000 meters by late morning and to 5-5 kifabe afternoon. Visibilities were as low as 100
meters in desert fog patches. Patchy dense fogndganed after dark. The thickset fog was founah@lo
the Persian Gulf coastline and in shallow depressimland where sand was still moist or where
showers had occurred earlier in the day. On thesiRar Gulf coast, visibilities improved from nearae
at dawn to 1,000-2,000 meters by 0900Z, but drojyedalv 500 meters in fog by 1900Z. Patchy dense
fog over and near the Tigris and Euphrates Riverdhwest of Basrah dissipated by 0600Z,

reformed after 1900Z.

22 January 1991

Easterly to ea-northeasterly low-level winds continued to bringisture to west-central and northwest
Saudi Arabia. The sub tropical jet stream slowlhakened, but it continued to bring middle ad high
clouds northeastward across the Arabian peninsaia Kuwait and southwestern Iran.

Multilayered broken middle and high clouds persisteer southwestellraq, the southern Persian Gulf,
and central Saudi Arabia from 10, 000 to 28,00Q,feesibilities remained good except where mourg
were obscured by cloud.

Fog and low clouds again persisted all night overtheastern Saudi Arabia the northern Saudi Aral
Persian Gulf coast, and extreme southwestern IC&ilings were again from near zero to 500 feet. |
clouds slowly lifted and dissipated, moving to alrea southwest of Kuwait by late morning. Bases
were now 3,000 feet, with tops to 7,000 feet. tedlghunderstorms, with bases as low as 2,000 feet,
formed in late morning and early afternoon in erteenortheastern Saudi Arabia Kuwait, the north
Persian Gulf, and southwestern Iraq. Tops reachH&0@0 feet. Layered broken middle and high clc
persisted from 10,000 to 27,000 feet throughouttheover central and northeastern Saudi Are
Kuwait, and extreme southwestern Irag. Iraq nortbinedf Basrah was clear. A visual DMSP sate
image taken shortly after sunrise in Kuwait, shéaygred clouds with embedded thunderstorms over
northeastern Saudi Arabia, the Persian Gulf, andtlaestern Iron.

By sunset, low clouds and fog began to reform atbedgrac-Saudi Arabia border northwest as far as
Rafha. By late evening, the fog had lifted intokerolow clouds with bases from 1,000 to 2,000ded
tops to 5,000 feet. These clouds had spread nodiNortheastern as far as the central Tigéaphrate:
river valley by 2100:



Showers and thunderstorms fell over northeasteudBarabia, Kuwait, the northern Persian Gulf, and
southwestern Iran. Patchy nighttime drizzle felanea of dense fog and low clouds.

Winds were northeasterly at 5 knots, becoming sasterlyat5-10 knots after 0900Z.
Visibilities dropped to less than 100 meters inlbedore dawn.
23 January 1991
By mic-afternoon, the frontal system had moved soutraghBad. A weak high pressure center formed
over Kuwait early in the day and moved slowly seat in the northern Persian Gdlhe weak

stationary frontal system in central Saudi Arabieakened further. The southwest to northeast
subtropical jet stream over central Saudi Arabiaved southeastward to Qatar by 2100Z.

Isolated blowing dust reduced visibilities to a#/las 3,200 meters in western Ir

Extensive broken to overcast low clouds, with ba$&§(-1,000 feet and tops to 1,500-2000 feet,
covered northeastern and central Saudi Arabia. &yyeafternoon, skies were scattered to broken and
bases had lifted to 3, 000 feet. This laser digsigpghortly before sunset over northeastern Sarahia,
but reformed by 2000Z. In early evening, broken ¢touds from 3,000 to 5,000 feet moved north and
northeastern ward over Kuwait and the southern iFigephrates river valley in advance of the
southward-moving cold front. By 1200Z, the lead#dge of broken to overcast frontal cloud lasers had
moved south of Baghdad, with bases from 3,0000@04feet: lops were 12,000-15,000 feet with broken
high clouds above. Isolated rain showers along jaistiahead of the front reached 20,000 feet. By
2000z, the leading edge of the frontal clouds haded to near An Najaf in the Tigris-Euphrates river
valley --the trailing edge was 60 miles north ofBdad. Figure 3-8, a visual satellite image takén a
1037Z, shows these layered clouds well.

Isolated moderate to heavy rain showers fell intidrirag along and within 100 miles either sidetbé
southeastward-moving cold front. Patchy light dezzll in northeastern Saudi Arabia before 0500Z.

Winds were easterly at 5-7 knots before dawn, begpsoutheasterly at 5-10 knots by late morning in
extreme southern Iraq and northeastern Saudi AraBial700Z winds had veered to southerly at 10-15
knots. In central Iraq, winds were light and vari@lintil 1200Z, becoming southerly at 20-knots afte
1500Z.

24 January 1991

A 1200Z, heavy rain fell in extreme northern SaAmibia near the western Iraq border Fog form

during the night and through the morning in north&audi Arabia, along the western Saudi Arabia-
Iragi border, in northern Jordan, and in southeryria

Winds were westerly to northwesterly at 10 knotsnduthe first 12 hours, becoming northerly to
northeasterly at 10 knots later in the day.

Visibilities in fog were as low as 5 km from 006@000Z in Saudi Arabia
25 January 1991

A low moved ea-northeast across Syria and Iraq, producing lighbwrand rain showers, blowing du



and extensive cloudiness. Conditions improved tdwlae end of the day as the system moved into Iran.
By the end of the day, another low had developedgihe eastern Mediterranean coast, increa:
cloudiness in western Iraq.

The low produced light snow over western Iraq, heastern Jordan, and Syria; light rain showers fell
in northwestern Saudi Arabia and Iraq. Winds toka@ts in northern Saudi Arabia produced duststorms
from 0900 to 1500Z as far south as 28 degrees 1

Cloud cover was extensive until evening, by whiok the system had moved into Iran. Broken to
overcast low and middle clouds, along with somé leiguds, preceded the low and its cold front.
Scattered to broken low clouds followed the fraeilings were 2,000-3,000 feet, but as low as 8@® f
in rainshowers.

Precipitation consisted of light rainshowers thatvdloped with the frontal system Z, Baghdad skies
were overcast with rainshowers.

From 0400 to 1100Z in Saudi Arabia, fog reducedbilisy to as low as 3,600 meters. Fog redevelo
in the evening. Some dust may have been advettethénarea from storms farther west.

26 January 1991

By 1800Z, a weak secondary low had formed alondrtme in Saudi Arabia near 27 degrees North,
degrees East, and drifted slowly east.

The low-pressure system produced light snow owgtheon Syria and light rainshowers in northern
Saudi Arabia and western Iraq. Blowing dust soutthe rain in Saudi Arabia reduced visibilitieso
km. Winds were 20 knots around the low, but rea@fekinots with rain in northwestern Saudi Arabia

The low moving across southern Irag produced exterdoudiness, as well as thunderstorms with b
at 2, 000 feet and tops to 35,000 feet. Ceilingews low as 800 feet in rainshowers.

Precipitation fell as light rain ad rainshowers 8audi Arabia around the low. Rainshowers alsoife
Iraq.

Winds were northwesterly at 5-15 knots most ofithg becoming northeasterly as the storm system
approached and northwesterly again as it passedkRpeeds were 23 knots, probably higher in Iraqg.

Visibilities in eastern Irag were 6 km in haze gan the day through 0600Z. Later in the day, vigies
on the south sides of showers and duststorms \eeteced to 8 km.

27 January 1991

A low moving eastward from northeastern Saudi Aadbithe Persian Gulf coast produced exten
cloudiness over most of southeastern Irag. Theg@saually weakened throughout the day leaving only
some low clouds in the vicinity of the Gulf by latening. A cold front extended west-southwest fhem
low across Saudi Arabia. A strong high moved irddhwestern Saudi Arabia, driving the cold fronta
southern Saudi Arabia; strong winds behind the tffmmoduced dust storms

The storm system produced significant weather large parts of Saudi Arabia. Light rain and
rainshowers moving east with the low persisteate Gulf coastal stations until 1900Z. The



produced mutilayered clouds the first half of tlagy,dout only low clouds the second half. A low oast
with fog developed behind the front in northwes®audi Arabia; fog dropped visibilities to as low a
200 meters. Skies improved by mid-morning and elbby afternoon. Strong winds behind the front
produced dust storms. Visibilities in northwest8audi Arabia were near zero in early evening bee:
of blowing dust in 35 knot winds.

Skies were initially overcast in the southeastaro-thirds of the area but Baghdad and vicinity was
clear. Middle and high clouds were only presentfitet half of the day; they dissipated and mov#da
the east by 1200Z. The low clouds moved southeasigdhe day and were out of Iraq by 1500Z. After
15007, the low cloud remaining over Saudi Arabid &uwait was broken to overcast.

Precipitation fell from 0000 to 0600Z as light diiiz, rain, and rain showers.

Winds were initially southeasterly at 10-15 kndtead of the low, by northertg northwesterly across
Irag behind the front. Winds shifted across theadvg 1200Z; northerly to northwesterly winds we®-
20 knots with peak gusts to 30 knots. Speeds dddpgdess than 10 knots during the evening.

Visibilities dropped to 9 km under the cloud cowerain, fog, and haze.
28 January 1991

High pressure began to dominate the weather o\ar &nd northern Saudi Arabia, but parts of Se
Arabia were still affected by weather left in theke of the lo-pressure system that prevailed on the
27th.

Morning fog and low clouds north of Riyadh loweredings and visibility to 2,000 feet and 8 km. &
were some scattered to broken low clouds in theéene®ersian Gulf and at coastal stations. Thereswa
broken fog and stratus, with blowing dust, in seathSaudi Arabia.

Skies were generally clear except for thin scattérigh cloud at 22,000-28,000 feet over northeay|lr
and heavy black smoke over southern Irag--see Ei@ut4. Winds were northwesterly at 3-10 knots,
becoming more northerly toward the end of the dagibilities were as low as 1,500 meters over
southern Iraq in the heavy smoke.

Visible Smoke Plumes

NOAA visual imagery iGulf War Weatheshows smoke plumes visible originating in an ates $outh
of the two large lakes west Baghdad anéxtending to the southeast. Available NOAA theimabery
details smoke plumes @astern Iragnoving tothe southeast.

29 January 1991
A higr-pressure area over Saudi Arabia weakened as ieshgoutheast toward Qatar. A mid- to upper-
level disturbance moved across the northern pathefregion, resulting in extensive cloudiness over

northern Iraq and Turkey.

The disturbance produced light min and snow in&grid snow in Turkey. There was extensive black
smoke along the Persian Gulf coast. Suspendedstliseduced visibility in southern Saudi Arabia.

Isolated evening thunderstorms from 3, 000 to 8B, féet developed over southeastern Iraq. £



formed southwest of Baghdad at 18(

Winds were near calm during the night, becoming sastheasterly at 5-10 knots in the morning and
increasing 10-20 knots during the afternoon. OnReesian Gulf- coast, however, winds were
northwesterly at 5-10 knots for the first half bé&tday before switching to east-southeast.

Visibilities were 8 km in blowing dust in the afteon as the winds picked up. Black smoke reduced
visibilities along the Persian Gulf coast--one giatreported 9 km.

30 January 1991

A low-pressure system developed in the eastern Meditearaand moved eastward across Syria,
reaching western Iraq by the end of the day.

Low clouds moved into western Iraq during the déi eeilings around 3,000 feet. The subtropical
stream produced high clouds across central Saudb#r.

Cloud cover from the previous day 's disturbanceamed over eastern Iraq and Kuwait; broken low
clouds at 3,000-6, 000 feet in the north around kgl dissipated by 1100Z. Over Kuwait, broken
middle clouds from 8,000 to 14,000 feet movecodfie east by 0600Z. Broken to overcast low clouds
with 3,000-foot ceilings and 6,000-foot tops endeitee western part of the area in the evening.

With the storm system approaching, winds were solytho southeasterly at 5-10 knots.

Visibilities were restricted, primarily by haze aschoke from burning oil. Morning fog reduced vikii

to 5 km in some spots; most haze restrictions wegerted at 8km. Some dust was raised during tlye da
with increasing winds from the approaching system.

Visible Smoke Plumes

DMSP visual imagery in Gulf War Weather shows smoke plumes originating in an area west die

two large lakes west of Baghdad and extending to ¢éhsoutheast. The plume splits into two plumes,
one extending to the east and the other to the SSlst south of the southernmost lake.

31 January 1991

A slovn-moving low in the eastern Mediterranean Sea spstadny weather throughout the Middle East
as an associated frontal system passed through Aa§600Z, a secondary low-pressure cell was
centered southwest of Baghdad. It rapidly movedheastern while the cold front moved south and
weakened. In north-central Saudi Arabia the streaftropical jet stream spread extensive high clouds

Broken to overcast low clouds extended over the argil about 1600Z, with ceilings over Iraq as |
as 3, 000 feet and tops to 6, 000 feet. Baghdadaffested between 0200 mid 0900Z. Skies become
in central Iraq and Kuwait after 1600Z as the franbved southward.

Isolated thunderstorms with tops to 35, 000 fesspd northeast of Baghdad near 1100Z. Rain fe
western Iraq when the low-pressure cell moved thhou

Winds were southwesterly at 5-10 knots beforertrg &nd westerly to northerly at 15-20 knots
immediately behind



Visibilities were reduced to 4,000 meters by dostss in Kuwait and southern Iraq as the front passe
Ground fog lowered visibilities to about 6 kin iartheastern Saudi Arabia, Kuwait, and southern Iraq

1 February 1991

High pressure was centered over northwestern Sarahia, keeping central Iraq clo-free. A weak

cold front extended from a low centered in northtea Iran. The front spread middle clouds from &x
southwestward across Saudi Arabia. A slow-movimgpoessure system centered on the Turkey-Syria
border caused rainshowers in western Iraq, Syried dordan. By1800Z, middle clouds from this low
reached Baghdad. A weak low developed on the ddRé@ Sea coast in response to an upper-air
disturbance.

Middle clouds covered the mountains to I's west and north. Light rain fell in Syria and tloern Iraq
between 1800 and 2100Z. Extensive areas of mounwne turbulence developed in the west between
0300Z and 1500Z and reached at Far East as 43 @sgeast. Early-morning ground fog formed in low-
lying areas over most of the eastern Arabian Panamd.owest visibilities were 2,000-4,000 meters.

Skies were clear to scattered before about 0900k in the extreme northeast. Broken low clouds
from the low in Turkey spread southward; by 1682y had reacheBaghdadwith 3,000 foot ceilings
Thin broken or scattered cirrus spread northeastivimom the northern Red Sea, covering the area
south of 31 degrees North by 1100Z.

Winds were northeasterly at 5-10 knots in the soutsterly to the north. Afternoon winds were light
and variable over central Irag. Visibilities weremgerally good, but morning ground fog reduced the
about 6 km in northeast Saudi Arabia, Kuwait andtkern Irag.

2 February 1991

A troughof low pressure formed to the eadta high-pressure cell centered over eastern Saudbii
causing low clouds in southern Irag. A frontal gystwith low centers in the southern Caspian Sea and
in east central Syria extended along the northeaq border. The strong subtropical jet stream sgrea
high and middle clouds over central Saudi Arabia.

Low and middle clouds prevailed over northern amstern Iraq. Early morning ground fog formec
low-lying areas over mosif the Eastern Arabian Peninsula. Extensive amfasountain-wave
turbulence developed near the Syria-lraq bordemeein 0300 and 1500Z and reached to 43 degrees
East

The subtropical jet stream caused layered middidgh clouds over the area sowth32 degrees
North throughout the day. Ceilings were betweel®@®and 25,000 feet, with the lowest along
northern Persian Gulf. Frontal low clouds stretcheddng the Syria-lIraq border The broken low clouds
southwesbf Baghdad included 4,000 foot ceilings and 6,000 fops. These clouds gradually moved
east; by 2000z, they were on the Kuwait coast. Werdayerof low clouds with ceilingsf about 3, 000
feet formed over the Tig-Euphrates river valley nortbf 31 degrees North during the night.

Winds were easterly at 10-15 knots saiftB0 degrees North, southerly in the central area amdterly
north of 33 degrees North. They were gusty in the southerasa

Duststorms reduced visibilities in the northern idhDesert eastward to Southern Kuwait between :
and 2000Z. Minimum visibility was about 2,400 m&t&ense smoke was reported in Northwestern
Kuwait before 0800--visibiliies were probably below 2,000 met



High temperatures were 13-16 degrees Celsius; I@wis], degrees Celsius.
3 February 1991

The frontal system in eastern Syria began to mlmva\s eastward and break up, resulting in lowered
ceilings and gusty winds. The nearly dry front pasBaghdad at 2000Z. A weak front extended from
central Iraq to near Riyadh, spreading low clouddraq's eastern section. The subtropical jet stnea
became more westerly than northwesterly, leaviegitbrthern Persian Gulf cloud-free but spreading
scattered to broken middle and high clouds acr@asiBArabia.

Sustained winds tB5 knots were reported in extreme northwestern Satalia as the front passed.
Extensive duststorms reduced visibilities to 1,0@@ers near the front in the Syrian and Nafud Diss
Duststorms were also reported at 1500Z betweendRiyad Kuwai

Middle and high clouds from the subtropical jeiestm had moved out of the area by 1000Z. Ir
morning, scattered to broken low clouds covered kast of 43 degrees East and all of Kuwait. Some
locations reported 3,000 foot ceilings. By 1200, ¢louds had moved eastward to the Irag-Turkey
border. A small area of low clouds with 3,000 foetlings formed about 100 miles west of Baghdad at
1600Z.

Winds were westerly 40-25knots west of 45 degrees East, but southeastefl§-46 knots to the east.
There were gusts to 35 knots near the front.

Duststorms reduced visibilities to as low as 50@emseat about 1500Z in southern Kuwait ¢
northeastern Saudi Arabia. Elsewhere, visibilitiesre above 6 km. High temperatures w20
degrees Celsius; lows, 3-16 degrees Celsius.

4 February 1991

High pressure centered in southeastern Egypt sthemged and built into northwestern Saudi Aral

The low -pressure system that had been affectinferm Iraq continued to move eastward. By 0900Z,
the trough had moved southeastward to the sou@etdr. The subtropical jet stream continued to
spread high and middle clouds over the central AaalPeninsula.

In the early morning, middle clouds produced 10,6831 ceilings in a triangular area between

degrees North and a southwéédrtheastern line running from 60 miles south ofBdad, then eastwa

to the Iraq border. These clouds rapidly moved iseastward. By 0600Z, they affected only the cdast o
Kuwait. The area was almost clc-free by 1000Z.

Winds were northeasterly &40-15knots inland, but northerly d@t5-20knots on the Kuwait coast. Inlar
winds became northerly &10knots afterl800Z.

Visibilities were generally above 10 km, but saatlefires and smoke plumes reduced visibility in
Kuwait to below 4 km. One smoke plume, originatmgouthern Kuwait measure35 miles long and
10-15 miles wide.

High temperatures wer@ 13degrees Celsius; lowg;8 degrees Celsius.

5 February 1991



High pressure centered in central Iraq kept skiesicor scattered most of the day, but clouds assed
with the subtropical jet stream still spread highdamiddle clouds over the central Arabian Peninsula
These clouds were scattered in the morning, buseteciouds moved in from Egypt by 1000Z.

Morning haze reduced visibilities in central Sa@dabia, Riyadh reported 4,800 meters at 05C
improving to 8 km by 0800Z. Duststorms after 20@@Ze the result of 20-knot winds over the Syrian
and Nafud Desert; they lowered visibility to 5 km.

Clouds were limited to scattered cirrus until abaa00Z, but the subtropical jet strewn moved soadte
to broken middle and high clouds into southwesbexq later in the day. These clouds had moved over
Kuwait by 1600Z, producing 10,C-foot ceilings during the night.

Winds were northeasterly at 10-15 knots along theest; but light and variable in Iraq. As the front
shifted farther north after 0900Z, winds in the tsolbecame stronger and more easterly. Visibilitiese
above 10 km except in Kuwait, where scattered &iressmoke plumes reduced visibility to below 4 km.
High temperatures were-17 degrees Celsius; lows, 0-6 degrees Celsius.

Visible Smoke Plumes

DMSPvisual imagery in Gulf War Weathshows small visible smoke plumes over Kuwait exigrid
the south and southeast.

6 February 1991

High pressure was centered in northwestern Iradgh &iweak lov-pressure trough to the southeast
between central Saudi Arabia- near Riyadh--anddtrdhe subtropical jet stream remained over the
northern Arabian Peninsula; associated high clobdsame increasingly scattered after 0600Z.

At 0000Z, them were only scattered low, middle, l@gt clouds throughout the area. By 0300Z,
middle cloud deck had thickened, ceilings as o600 feet, with tops at about 18,000 feet, had
formed over the southwestern half of Iraq. Theesadad drifted eastward and by 1900Z they were de
Baghdad and Kuwait. Middle and high clouds fromghbbtropical jet stream affected Kuwait a
southern Iraq between 0400 and 1100Z; bases weoe @bove 10,000 feet, with tops to 32,000 feet.

Winds were light and variable in Iraq, but easteaity5-10 knots in Kuwait. Morning fog, smoke, and
reduced visibilities in Kuwait and southern Iragas low as 3,200 meters in spots. Afternoon visdsl
in areas not affected by smoke were above 6 km.

Afternoon high temperatures were between 5 andefj@eggs Celsius. High pressure and almost c
skies drove morning low temperatures down to -ZekgyCelsius in the north and 7 degrees Celsius in
the south.

7 February 1991

A low-pressure system over northeastern Saudi Arabialtessin afternoon and evening rainshowers
and thunderstorms over Saudi Arabia and the Per8at. The subtropical jet stream brought middle
and upper cloudiness to central Saudi Arabia Wegk pressure was centered over Iraq.

Scattered low clouds, with some middle and highadahat were occasionally broken, extended across
central Saudi Arabia and the Persi&@ulf. Ceilings varied from 10,000 to 25,000 feet. Brokem
clouds with bases at 2,000feet were evident eartle morning over western Irag. Light afternc



rainshowers fell over east central Saudi Arabialdsed late evening thunderstorms were reported ove
the west-central pan of the Persian Gulf. Tops vedreut 30,000-35, 000 feet. Visibilities in

northwestern Saudi Arabia were 7-9 kin in haze suspended dust. Suspended dust also reduced early
morning visibilities in east central Saudi Arab@4,800 meters.

Early morning skies were generally clear, but seat middle clouds from the west moved into ce
Iraq and Kuwait by mi-morning. The middle clouds over central Iraq wesdttered to broken at 10,0
feet by late morning. Skies became scattered dy afiernoon. By early evening, cloud cover ¢
Kuwait and southeast Iraq became scattered, vagiablbroken, at 10,0(-18,000 feet. Isolated evening
thunderstorms developed over extreme northern Kiyvegds reached 30,000 feet.

Early morning winds were light and variable, becoginorthwesterly to northerly at -15 knots by late

morning. Haze and suspended dust reduced visdsildver central Iraq to 7-9 km. Smoke, haze, and

suspended dust reduced visibilities in northern &itito 5-7 km and to 1,600 meters in southern Kawai
High temperatures were 7-15 degrees Celsius; lésdeégrees Celsius.

Visible Smoke Plumes

NOAA visual imagery irGulf War Weatheshows visible smoke plumes extending in varyingations
from to the northeast to the south. Imagery captioiSmoke from Kuwait is being blown southward

13
into northeastern Saudi Arab{i1
8 February 1991

The low pressure system was now located over sastdrea Saudi Arabia. The subtropical jet stream
brought middle and high clouds across eastern SAuabia. Weak high pressure was centered over
Irag.

Although skies w ere generally clear, broken midiibeids at 10, 000 to 12,000 feet were observed
east-southeastern Saudi Arabia during early mornBiges were broken to overcast at 4,000-5,000 feet
between 0500 and 1300Z over northwestern and raatitral Saudi Arabia. Scattered middle clouds
were observed over western Iraq in the morning afteknoon, becoming broken at 10,000-12,000 feet
duping the evening. Blowing sand and dust lowergiiities to 5-7 kin in east central Saudi Arabia

Skies were generally clear, but scattered middied$ were observed over southeastern Iraq duping
early morning. By mid-afternoon, there were scattiemiddle clouds over central Iraqg. By late night,
these became scattered to broken at 10,000-12 &00fe

Winds were light and variable in the morning, becagmorthwesterly to northerly at 10-15 knots.
Visibilities in smoke over southern Kuwait and seaist Iragq were less than 1,600 meters . High
temperatures were 7-15 degrees Celsius; lows. 8¢gbas Celsius.

Visible Smoke Plumes

NOAA visual imagery irGulf War Weatheshows visible smoke plumes over southeast Iraq and
southern Kuwait, extending to the south and sousthea

9 February 1991



High pressure dominated the region-- skies weresgaly clear.

Skies were clear except for scattered low clou@s northwestern Saudi Arabia and western Iraq.
Winds increased to 15 knots with gusts of 25 kaotsss northern Saudi Arabia, where afternoon
visibilities decreased to 4,800 meters in blowiagdand dust.

Early morning skies over central Iraq were brokeri@, 00(-12,000 feet. The clouds slowly moved into
southeastern Iraq and dissipated during the day.

Winds were westerly to northwesterly at 10-20 krfdisoke and haze lowered visibilities in Kuwa-to
7 km. High temperatures were 12-20 degrees Celkus. 2-8 degrees Celsius.

10 February 1991

High pressure continued to dominate. Skies ovediS&t@bia and Iraq were clear during the day, |
scattered to broken mid-level clouds with baseHa000-12,000 feet moved into western Iraq by late
evening.

Skies were clear during the day, but by late evggrsoattered to broken mid-level clouds with bades
10,000-12,000 feet moved into central Iraq.

Winds were northwesterly at 5-10 knots. Thick snoolee east and southeast Iraq began to show in
satellite photos by 0600Z and lasted until earlgremg. Smoke from southern Kuwait was also still
visible; visibilities in the smoke were 800-1,60étens. High temperatures were 10-15 degrees Celsius
lows, 0-5 degrees Celsius.

Visible Smoke Plumes

Imagery in Gulf War Weatheshows smoke plumes visible over western, eastathsautheastern Iraq.
Direction: SSE; Smoke plumes are also visible @eeithern Kuwait. Direction: South.

11 February 1991

High pressure was centered over southeastern Seadhia but low pressure formed over western Si
Arabia. The subtropical jet stream brought increéseoisture in the m- and upper-levels to Iraq and
northern Saudi Arabia. A mid-level disturbance mgwover Iraq and northern Saudi Arabia caused
isolated thunderstorms and rainshowers.

Scattered high clouds over western Iraq becameémokth bases at 20,000 feel from mid-morning
through afternoon. There were scattered low cloomE northwestern and east central Saudi Arabia
during the day.

Scattered to broken upper clouds with bases at®P;@5,000 feet were present during the morning
mid-afternoon over central Iraq. Morning skies wereatlever Kuwait and southeastern Iraq, but sm
plumes were visible. Cloudiness decreased in ckelmi@ during the day, but increased in southeas
Iraq and Kuwait. Skies became scattered to brokeocasionally overcasat 4,000 - 6,000 feet. By late
afternoon, thunderstorms (tops 35,000feet) andstaomvers had formed over Kuwait; they moved off to
the east and dissipated by late evening.

Winds accompanying the thunderstorms in Kuwaitmed2!-35 knots, but over the rest of the area t



were northwesterly at 10-15 knots.

Smoke and haze lowered morning visibilities to @ 8@ters in Kuwait and southeastern Iraq. Rain and
rainshowers reduced evening visibilities to 1,6@)200 meters. High temperatures were 10-15 degrees
Celsius; lows were 0-5 degrees Celsius.

Visible Smoke Plumes

Imagery inGulf War Weatheshows smoke plumes clearly visible over Kuwaite€ion: South; Smoke
plumes are also visible over southeastern Iragebiion: SSE

12 February 1991

High pressure dominated, but a I-pressure system moved into the eastern Meditearabg the end of
the day increasing cloudiness over western Irag.

Broken middle clouds at 8,3-10,000 feet were present over northeast, eastanttal Saudi Arabia
and the Persian Gulf during the morning. By latergmg, them were scattered to broken high clouds at
20,000-25,000 feet over western Iraq.

Broken middle clouds at 8,0-10,000 feet remained over Kuwait until mid-morniSgattered upper
clouds moved into central Iraq by late evening.

Winds were northwesterly, to northerly at 10-15tknbligh temperatures were 10-15 degrees Celsius;
lows 0-5 degrees Celsius. Visibilities in Kuwair&B-7 km due to smoke and haze

Visible Smoke Plumes

Imagery inGulf War Weatheshows smoke plumes clearly visible ceastern Iragnd Kuwait.
Direction: SSSE.

13 February 1991

High pressure dominated the Saudi Arabian peninbuldow pressure centered over the eas
Mediterranean sent moisture into lrag and north&awudi Arabia. The low moved to the northeas
high pressure intensified behind it.

Scattered skies became broken to overcast oveekmeastd northern Irag. The 25,000 foot ceilings
prevailing in the morning became 8,(- 10,000 feet during the day. By the end of the digs were
scattered again. Over northern Saudi Arabia, skiese scattered, but occasionally broken, at 20,000-
25, 000 feet.

Scattered skies became gradually broken over ckmaat-central, and southeast Iraq and Kuwait.
Smoke plumes were visible over southern Kuwaittla@ehorthern Saudi Arabian Gulf Coast. (see below)

Winds were northwesterly at 10-15 knots. Visilgititin southeastern Irag and Kuwait were 5-7
kilometers in smoke and haze. High temperatures W8r16 degrees Celsius; lows, 1-4 degrees Celsius.

Visible Smoke Plumes



Imagery inGulf War Weatheshows smoke plumes clearly visible over southemaituPlume
directions appear to be to the S-SSE.

14 February 1991
High pressure over Iran and Syria resulted in fagather across most of the regi

Morning skies over northern Iraq were overcast witlildle and high clouds; ceilings were as low
10,000 feet. The clouds moved eastward and werdmaveby 1200Z. Broken low and middle clouds
over central and southern Saudi Arabia produced®6f0ot ceilings with scattered light rainshowersd.
9-km visibilities. The clouds moved southeastwad lzecame scattered after 1200Z. Visibilities in
western and southern Mail were as low as 6 km wB8&#denot winds resulted in localized suspended
blowing dust.

Cloud cover consisted only of thin scattered hilgluds over eastern Iraq and Kuwait: bases were
20,000 feet; tops 25,000 feet. The high clouds theast into Iran by 1200Z. Winds were light and
variable in the early morning, becoming northeyeasterly at 5-15 knots during the day.

Morning visibilities along the Persian Gulf coastar Kuwait were 8 km in fog. Widespread haze
northern Saudi Arabia produced visibilities of 8.kigh temperatures were 18 degrees Celsius; lo
were 2-5 degrees Celsius.

Visible Smoke Plumes

Imagery in Gulf War Weatheshows smoke plumes clearly visible over southexg.IPlume directions
appear to be to the SE.

15 February 1991

High pressure over Iran and Turkey extended soutthwaross most of the region. Broken high clo
passed through western Iraq to the east duringafternoon, followed in the evening by a large shi
high cloud entering from the west. Scattered tdkémohigh clouds over parts of central and southern
Saudi Arabia-with bases between 9,000 and 12,080-dessipatedparrially during the day. Blowing d
in northern and western Saudi Arabia reduced vitigs to as low as 5 km.

Broken high clouds passed through the area betw880Z and 2100Z with bases at 24,000 feet
tops to 32,000 feet. There were followed by scadtéigh clouds that moved into central Iraq frora th
west by the end of the day. Scattered bases w&# @20 feet with tops to 32,000 feet.

Winds were northerly at 5-10 knots through the nmagngradually shifting to easterlyf 5-15 knots in
the afternoon and evening. Smoke that is cleasijphd restricted visibility up to 14,000feet. Evamni
ground fog developed along the Kuwait coast, drogpiisibility to 8 km. High temperatures were n
20 degrees Celsius; lows varied from 2 degreesi@eis the north to 8 degrees Celsius in the saghe

Visible Smoke Plumes

DMSP visual imagery in Gulf War Weath&nows smoke plumes visible over Kuwait extendinth&o
south over Saudi Arabia.

16 February 1991



High pressure over Iran weakened as a strong friosyatem approached from the west. The pole
stream dipped southward into the eastern Meditezeamas the subtropical jet stream crossed Egypt and
brought in upper-level moisture. A new low-presstgpter formed on the front over Syria by 1500Z and
moved southeast. The low and its accompanyingfomhd reached western Iraq by 1800Z.

Multiple cloud lasers covered the region southwier@5 degrees North with scattered to broken
clouds and broken to overcast middle and high cdolieght rain and rainshowers lowered ceilings to
1,000 feet and visibilities to 1,100 meters. Thmnohg dust already present in northwestern Saudi
Arabia at 0000Z spread to include much of north®audi Arabic, especially south of the rain. Wings
to 30 knots produced dust storms with visibilidsedow as 200 meters in northern Saudi Arabia, &yri
and western Irag.

Cloud cover increased and ceilings lowered durimg day. Skies were initially scattered with high
clouds from 27,000 to 30,000 feet, but became lorak@vercast by morning, with multiple lasers
between 25,000 and 35,000 feet. Bases lowered ®0@@eet by 0700Z. Broken middle clouds reached
central Iraq at about 1100Z with 12,000 foot baaed 18,000foot tops. Scattered low clouds moved in
by early evening with 2,000 foot bases and 6,000tfips; middlecloud ceilings were down to 8,000 1
by then. Low clouds increased in the evening. Ligint and rain showers lowered ceilings to 1, 086tf

Winds varied from easterly to southerly with th@m@aching frontal system. Initial 5- to 10-knot sps
increased during the day. The highest reportedasiistl speed was 30 knots.

Visibilities worsened throughout the day. Denseklsmoke over the southern half of Kuwait reduced
visibilities to 6 km-- some pilots reported certaireas as "unworkable." Duststorms developed atiwin
speeds reached 20 knots around 0900Z; speedsknd® dropped visibilities to as low as 200 meters
later in the day. Local evening visibilities werglaw as 1,100 meters. High temperatures increésed
20-25 degrees Celsius as the front brought warninadar the region; lows were 6-8 degrees Celsius.

17 February 1991

A low-pressure area moved northeast from central Iragpss Iran as its cold front moved through most
of Irag. A weak secondary low formed along the tfinrsouth-central Iraq near the Saudi Arabian
border. The cold front continued southward intotcainSaudi Arabia and weakened. High pressure
intensified behind the front.

Rain fell along the front in northern Saudi Aralaarly in the day, but moved into central Saudi Aae

by evening. Visibilities were 8 km, but dropped, @00 meters in a 1500Z thunderstorm in west-céntra
Saudi Arabia. Blowing dust ahead of the front restligisibilities to as low as 1, 700 meters. Dusta
behind the front dropped visibility as low as 906tens in western Irag. Skies over central Saudikaa
w ere scattered as 4, 000 feet, and broken to agert 10, 000 feet

Cloud cover from 0000Z to 1100Z was broken to a&rwith layered low and middle clouds: ceilings
were 3,000 feet, tops to 15,000 feet. Skies owghem Irag and Kuwait were overcast at between
20,000 and 35,000feel. Skies in Iraq began to digat100Z, leaving scattered low clouds from 3, @
6,000 feet that continued moving east and souttgfdfaq, except for its extreme northern bordegs
clear after 1600Z.

Rain and rainshowers fell over northeastern Saudbfa southeastern Iraq, and Kuwait. The base
late-morning thunderstorms near the Saudi Arabiedeowere 3,000 feet, with tops to 35,000 feet. The
rain moved eastward by eveni



Winds were southerly to southeasterly at 5-15 kab&ad of the low and cold front, and northerly to
northwesterly at 5-20 knots behind it. Speeds dghed to 5-10 knots in the evening.

Visibility in rain was 4,700 meters. Blowing dustsome areas of northeastern Saudi Arabia that had
remained dry lowered visibilities to 6 km. Evenfag formed locally where rain had fallen, lowering
visibilities to 6 km.

Daytime temperatures were highest (20 degrees @3Isi the west where skies cleared first, but &
in the east were as low as 14 degrees CelsiusyDmils were in the evening after the cold front had
passed. Lows ranged from 6 degrees Celsius indhé to 12 degrees Celsius in the so

18 February 1991

A higr-pressure cell moved over Iraq and dominated mucheofegion weather. Morning fog develoj
over north-central and northwestern Saudi Arabia thssipated by early afternoon. Clouds associated
with yesterday's cold front were over central SaAudibia and the Persian Gulf, where they produced
scattered light rain through the morning until magiinto the Arabian Sea in the afternoon. Skiesewer
scattered from 3,000 to 6,000 feet, broken fronrdA®to 18,000 feet, and broken from 28,000 to
33,000feet.

Thick morning ground fog lifted to form 1,000 fgetlings that dissipated by about 1000Z. Broken
middle clouds over southern Kuwait and northwesandi Arabia moved off to the southeast durin
first 6 hours of the day; ceilings were 7,000 fegh tops to 12,000 feet. Middle and high cloudvea
into the region from the northwest during the setbalf of the day; scattered to broken middle ckud
were from 8, 000 to 18,000 feet and thin broket lzsiguds were from 29, 000 to 35,000 feet.

Winds were generally light and variable in the mo#but northerly to northeasterly at 5-10 knotghe
south. Visibilities ranged from near zero to 2, @96éters in thick and extensive morning fog across
portions of Iraq and Saudi Arabia. The fog, whiclisveoncentrated over (and to the west of) the §-
Euphrates river valley in Iraq, didn't bum off Urgbout 1000Z. Fog formed again in the evening «
northern Saudi Arabia and Kuwait, dropping visibés to 4,800 meters. High temperatures were 17-20
degrees Celsius; lows ranged from 5 degrees Ceilsickear areas to 11 degrees Celsius under the fog

19 February 1991

A low-pressure area developed over Syria and moved aastiwto northwestern Irag. A, secondary low
developed in northwestern Saudi Arabia and movetirgad into northern Saudi Arabia. Two lines of
strong thunderstorms-- one over northern Saudi Axame over Irag-- developed between 1500 and
1800Z and continued well into the next day.

Scattered low clouds over western Iraq and nortteandi Arabia early in the day were from 3,000 to
5,000feet. Thin high clouds moved in that afternddwnderstorm bases were at 3,000 feet, tops to
35,000 feet Rain and rainshowers began after 1500Zentral Saudi Arabia, scattered to broken low
and middle clouds, with bases at 4.000 and 10,68€ produced scattered evening rainshowers.

Cloud cover in the first 6 hours was limited to tmastern Iraq and Kuwait, where skies were scatter
at 3,000 and 5,000 feet and thin broken from 20#0026,000 feet. After these had cleared out in the
afternoon, a new high thin broken layer at 22,00@%,000feet moved in. Convective actively from the
west entered the area at about 1800Z, producingb#sat were generally 3,000 feet, but as low as
1,000 feel in thunderstorms; tops were to 35,000@@mvective cells consolidated to form a nearlyds:
north-south line in central Iraq as another, similar lifemed in northern Saudi Arabia Mid-cloud



ceilings outside showers were at 10,000 feet.

Thunderstorms produced localized moderate to heanyafter 1800Z. Light rain and rainshowers fell
outside the areas of strong convection.

Winds were east southeasterly at 5-10 knots duhadirst half of the day, increasing to 15-20 lsby
afternoon. Isolated gusts to 30 knots occurred witinderstorms. Visibilities were less than 1,000
meters in rain associated with thunderstorms, bah@ 9 km elsewhere in rainshowers, black smoke
from Kuwait, fog, and or blowing dust. High temperas were 1-21 degrees Celsius; lows, 7-11
degrees Celsius.

Visible Smoke Plumes

DMSP visual imagery in Gulf War Weathanows smoke plumes visible over Kuwait and extreme
northeastern Saudi Arabia.

20 February 1991

The low over Irag moved eastward into Iran as theosidary low over northern Saudi Arabia moved
southeast along the Persian Gulf coast. Thundemstactivity that started the day before continued
across eastern Iraq, Kuwait, and northeastern S@udbia Linesof thunderstorms moved gradually
eastward as new cells developed on their southwestels.

A cold front moved southeast across central antegasSaudi Arabia, producing scattered rain show
and visibilities as low as 800 meters in blowingtd$kies were scattered from 4,000 to 6,000 feet a
broken from 10,000 to 15,000 feet. Thunderstorrasttad been in northern Iraq earlier in the day
moved into Iran, followed by broken to overcast &owd middle clouds with ceilings at 3,500 feet.
Western Irag remained generally clear

Thunderstorms moved across the area from westsio Bases were at 1,000 feet and tops reached
40,000 feet. Cloud cover outside thunderstormshwaken to overcast, and multilayered from 3,000 to
35,000 feet. Surface moisture helped produce lakdir clouds west of the front in central Iraq: T&jb
were 3,500 feet, with tops to 6,000feet. There k@ broken middle clouds from 10,000 to 15,0@0. fe
Parts of sout-central Iraq and north-central Saudi Arabia cledras thunderstorms moved east.

Precipitation was moderate to heavy in thunders®rbut lightawayfrom the strong cells.

Winds were east-southeasterly at 10-20 knots, biecpwest-northeasterly at 10-25 knots as the storm
moved through. Isolated thunderstorms were aboven8@s.

Visibilities were 9 km outside thunderstorms, legslthan, 1,000 meters in heavy thundershowers.
Blowing dust in areas along the front that had resteived much rain lowered visibilities to 7 k
Evening fog formed along the Persian Gulf coastieiong visibilities to 1,500 meters by 23C

High temperatures ranged from 24 degrees Celsidarsoutheast ahead of the cold front to as lo'
15 degrees Celsius in the northwest behind it. Lwer® 9 degrees Celsius in the north mid 14 degrees
Celsius in the southeast.

21 February 1991



A low-pressure system moving south along the Persiahr@akred Dhahran by 0300Z; by 1500Z, it was
on the United Arab Emirates coast near 53 degresest.Hts cloudless cold front extended southwest
across the Arabian Peninsula. By 0900Z, an ardaigti pressure had formed in northwestern Saudi
Arabia near the Iraqi borde

The lowpressure system spread a wide area of clouds. aad,isolated thunderstorms over the Pers
Gulf and along the coast as it passed. Ceilingsevgemerally 10,000 feet in rainshowers, but cegiing
thunderstorms were reported at 3,000 feet. Inldhd,front caused duststorms as it passed, reducing
visibilities in some places to 800 meters. Fog kédad northern Saudi Arabian the wake of the low-
pressure system, but dissipated by 0800Z at mestidms; visibilities were as low as 2,800 metdng
the coast, but much lower in protected wadis. Ayltive eastern Saudi Arabian coast, visibilities ever
4,800 meters in dense haze. Between 0500 and 18p0&dic dust storms reduced visibilities to 6 kin
in the Syrian Desert.

An overcast layer of low clouds resulted in -foot ceilings over Kuwait mid Iraq south of Baghdda
Cloud tops were about 1,200feet. The clouds liibet,0003,000 feet by 0500Z and dissipated by 07
Southof 29 degrees North, broken middle clouds with 10 @8@0hases persisted until about 0700Z.
Skies were clear after 0900Z.

Winds were northeasterly or northerly at 10 knaotshe south, easterly at 10-15 knots in the north.
Central Irag's winds were light and variable. Highepeeds -- 20 knots along the northeastern Saudi
Arabian borde-- were reported at 1500Z.

Fog and visibilities of 500 meters were common. folgedissipated in the northwest first, but linge
until 0800Z in Kuwait and Irag southf 32 degrees North. Dense smoke reduced visibilitissuthern
Kuwait and northern Saudi Arabia. The afternoonhhigmperature was 15 degrees Celsius. Mor|
lows were 6-11 degrees Celsius, but by eveningaaeatures in the north had fallen to about 3 degree
Celsius.

Visible Smoke Plumes

DMSPvisual imageryin Gulf War Weatheshows smoke plumessouthern Kuwait extending
southwardnto Saudi Arabia.

22 February 1991

High pressure was centered over central Saudi Arabia. A cold front extending frarfow in the
eastern Mediterranean spread scattered to brokgh blouds across Syria and northwestern Irag. The
system had moved into eastern Syria by 1600Z. Adoegsure system near the StiaiHormuz brougt
low cloudiness and rain to the southeastern Aralitaninsula

A dense band of smoke aloft extended from the erorfPersian Gulf along the Saudi Arabian coast
the Rub al Khali. Bases were about 10,000 feeg tofd8,000 feet. Skies were clear to scattered, bu
scattered to broken middle and high clouds moved the extreme northeastern by 1800Z. Ceilings,
where present, were 10,000 feet with tops to 15{6€0 The middle and high clouds were nearing
Baghdad by 2300

Visibilities were unrestricted except for areasafed by smoke, where they were generally abonit. 6 k
Pilots reported smoke tops to about 15,000 feetiariight visibilities as low as 1,000 feet. Derssaoki
over and south of Kuw:



Winds were light and variable before 1500Z, becgnsioutheasterly to easterly at 5-10 knots to tret ea
of the front after 1500Z. Elsewhere, winds remailiggat. After sunset, winds were newly calm. High
temperatures were 13-18 degrees Celsius; lowsgéeBees Celsius. The lowest temperatures were in
the eastern Nafud Desert.

Visible Smoke Plumes

NOAA visual imagery irGulf War Weatheshows smoke plumes visible over Kuwait moving sttt
over coastal Saudi Arabia.

23 February 1991

High pressure centered over the eastern Arabianri3eha moved southeastward into the Rub al K
by 2000Z. Even though the frontal system dissipasatimoved across northwest Saudi Arabia, it stil
caused isolated light showers and duststorms. Tih&apical jet stream brought middle and high cle
eastward over the area after 0900Z. Low pressunaéal over the Red Sea

Fog reduced visibilities along the central Persi@nlf to about 1,000 meters between 0100 and 04

and reformed after 2000Z. Scattered to broken lad/ middle clouds with light isolated rainshowers
reduced visibilities to 10 km along the weak lowgsure system in the west. Duststorms caused 4,000
meter visibilities in the Syrian and Nafud Deséswveen 0900 and 1700Z. Middle and high clouds
produced 10,000 foot ceilings over northwesternds&mabia after 0900Z. Smoke from the Kuw

oilfields had reached Qatar, although concentraa¢d 0,000-12,000 feet, the smoke mixed with haze at
lower levels to produce 6-km visibilities.

In the west, the lo-pressure system caused scattered to broken ckuti3, 000 feet until about 06002,
when they became scattered. By 1200Z, middle giddiouds began to move into the area south of 31
degrees north, causing broken to ceilings at 10@002,000feet. These clouds were east of 45 degree
East by 1900Z. Between 0400 and 1600Z, another bamiddle and high clouds formed along
Iran-Iraq border north of 32 degrees North. Ceilingsre&vabout 8,000 feet, with tops to 32,000 feet.
Isolated thunderstorms formed over Kuwait by 200@i#) 2,500 foot bases and tops to 35,000

Winds were northerly to northwesterly at 10-15 krieast of 45 degrees east. Elsewhere, winds were
easterlyof 5-10 knots. Duststorms reduced visibilities to 8gdtamg the Irag-Saudi Arabia border
between 0800 and 1500Z. Dense smoke covered e&steait and reduced visibilities generally to l¢
than 8 km, with isolated cases as low as 1,000mndtegh temperatures were 13-16 degrees Celsius,
lows, 7-13 degrees Celsius.

24 February 1991

A low-pressure system moved slowly eastward along #te$iaudi Arabia border. High pressure was
still centered over the Southeastern Arabian Panaslhe subtropical jet stream’s middle and high
clouds moved eastward over the Persian Gulf. Trexg wut of the area by about 1900Z, but another
upper-level disturbance brought more high and neddbuds eastward. At 1500Z, these clouds were in
north-central Saudi Arabia.

Morning fog again blanketed the central Persiani@alast between Dhahran and the Strait of Horr
Visibility was poorest (2,000 meters) south of @afust winds and blowing dust accompanied the low
near the northern Saudi Arabian border where 152@eknot winds raised dust that reduced visibsitie
to 6 km. Broken to overcast middle cloudy produ&e@D0 foot ceilings over the northern Persian Gulf
but embedded low clouds resulted in isolated agsliat 3,000 feet. Isolated rainshowers fell near



low, reducing visibilities to 8 km. Isolated thunsterms, with bases at 2,500 feet and tops to 30¢@Q,
developed southwest of Riyadh between 1500 andz2300oke reduced visibilities and obscured skies
along the Persian Gulf as far south as 23 degrems$h\

In Kuwait and southern Iraq, skies were broken oast with 8,000 foot ceilings until about 0500Zp3

of these multilayered clouds reached 35,000 fdetrd were isolated 2,500-foot ceilings. By 050082, t
higher clouds had moved east, leaving scatterdadken low clouds over Kuwait. In the evening, more
middle and high clouds began to move into the soathalf from the west. They reached western Kt
by 2000Z, bringing 9,000-foot ceilings and top8&y000 feet.

Isolated Rainshowers and thunderstorms affectedaittamd southeastern Irag until 0600Z. Rain, he
at times, reduced visibility to 5 km. Winds in SaAmbia end western Irag were southwesterly to
westerly at 10-15 knots, increasing to 15-25 kihgt®900Z south of 32 degrees North, with gust9to 3
knots. By 2100Z, speeds had diminished to 10-1&kwinds in the Tigris-Euphrates river valley were
southeasterly at 10-20 knots, but dropped to 3dikafter sunset.

Dust storms reduced visibilities to as low as 1,8@ers in Kuwait and southern Iraq between 0908
2100Z. Dense smoke from the Kuwaiti oil fires maovathwestward. Visibilities just south of Baghdad
were less than 3,000 meters. Fog formed after 210®iwait and southern Iraq, reducing visibilities
less than 4,000 meters. Afternoon high temperatwese 10-21 degrees Celsius; morning lows ranged
from 1 degree Celsius in the northeast to 15 degfassius in the southes

Visible Smoke Plumes

DMSP visual imagery in Gulf War Weath&nows smoke plumes from Kuwait moving westward into
Iraq.

(As the ground war began, Iraqi forces set fir&wovaiti oil wells, resulting in extremely heavy sk®
concentrations over the entire region.)

25 February 1991

An uppe-air disturbance moving northeastward spread stomeather over the northern Arabian
Peninsula; by 0900Z, most of the region was coveiigid clouds. A lo-pressure system lingered over
northwestern Saudi Arabia as the high-pressureipdthe southeast moved eastward. Low pressure
moving east from the northeastern Mediterranearagrclouds southeastward over northern Iraq.

Fog reduced visibilities to as low as 1,500 mefese northeastern Saudi Arabia to the United A
Emirates coast (and to as low as 500 meters inmthas-Euphrates river valley) before 0400Z and a¢
after 2000Z. Broken middle and high multilayerealicls with tops to 30, 000 feet spread 9, 000-foot
ceilings from the northern Red Sea to the norti&ersian Gulf and along the Iran-Iraq border. Isadt
thunderstorm s and rainshowers formed over norttevasSaudi Arabia throughout the day. They were
most intense and widespread at about 1600Z northe



Chapter 4. Other Identifiable Exposure:

Those exposures covered in Chapter 2 and Chapten8 received much greater attention in this
report than those, which are identified in ChapteSince the actual exposures to the materials
identified below have been confirmed or are un@raked, the development of evidence to confirm the
exposures is not required.

Chemical/Biological Warfare Pre-Treatment Drug Rieatl!

Another area in which further research appear®tavdrranted is the relationship between some Gulf
War Syndrome cases and the administration of theersgent pretreatment drug given to US troops to
protect them against Iraqi gas attacks. It appgessible that the use of this nerve agent pretreatm
drug may have permanently damaged some veterait hi@ addition to research on the effects of the
drug itself,the possibility that these drugs might have a gyis8c effect either with other drugs, or w
chemical agents or other, environmental exposti@ild also be thoroughly researched.

Maj. Gen. Ronald Blanck, commander of the WalteedR&rmy Medical Center, has said that, "Milit
intelligence reports indicated there was a reasibdgy that Iraqi forces would employ biologicahd
chemical weapons; in response to that threat, axthaccine and botulinum vaccine were
administered.” The Army also gave soldiers a coafggyridostiginine bromide pills, normally used fo
neuro-muscular disorders. A public interest grdabp,Public Citizen, had filed a suit to stop
experimental drugs being used on soldiers withtoeit tonsent, but in the patriotic fervor immediate

before the war, the suit was dismisédd.
Anthrax and Botulinum Toxoid Vaccines

Maj. General Blanck has advised Committee Stafftth@anthrax vaccine was administered to 150,000

soldiers and the botulinum vaccine to 8,000 sodd®mBoth the anthrax vaccine and the botulinum
toxoid vaccine were manufactured by the Michigapd@anent of Public Health. All of the anthrax
vaccine is believed to be the same type of vadtiaehas been administered to veterinarians and
agricultural workers in the United States sincel#ite 1950s and approved by the Food and Drug
Administration in 1971. The botulinum toxoid, maactured using techniques similar to those
employed in the production of the tetanus toxoal bheen administered to medical and laboratory
workers since the early 1970s. It is still listedimvestigational drug (IND). These vaccines arsgiesc
to raise the body's level of antibodies shouldintié/idual come into contact with the bacteriaaxin.
[4]

While immediate local and some systemic reactioageportedly experienced with the administration
of these drugs, no information was developed by @idtee staff that suggests that these vaccinations
have widesprealdbng-term risks. Nevertheless, the effectivenegbhede drugs, their possible long term
effects, and the efficacy of manner in which thesrevadministered does merit further study. No other
biological warfare defense program immunizatiotsepthan those commonly administered to
travelers, have been identified by Committee staff.

Committee staff has received reports of recurrimgars that experimental recombinant DNA (rDNA)
biological defense vaccines were used by the mjlidaring the Persian Gulf War. No evidence of any
rDNA vaccine immunization program has been uncavénes far. In addition, there has been some
concern raised about the fact that soldiers wedethat the immunizations they received were "dgtre
The issue of the secrecy of the vaccines is ortea¢hates to the need to deny the enemy knowled



those materials against which your forces have peatected, rather than to the vaccines themsé&tes.
Pyridostigmine Bromide (Group III)

During House of Representative hearings in 1998pldcou, assigned to a combat support hospital
during the Gulf War, recalled that when the growuraat began, "we were ordered to take the drug
pyridostigmine to protect us against chemical &tts¢ithin, one hour of taking the drug, | began to
experience serious side-effects, such as uncaateltwitching eyes, runny nose, excessive frothing

from the mouth, neck and shoulder pa[ﬁiDr. Sidney Wolfe, director of the Public Citizehsalth
research group, who filed a suit against use oflthg, said it was administered so sloppily thdiody
knew who took it. Maj. Gen. Blanck said that theses a risk of minor side effects, but that theseswe

worthwhile to be "prepared for exposure to deadlydgical and chemical warfare agen@."

As reported above under Group Il disorders, BriaartM also claimed to have had side effects froer
drug pyridostigmine. According to Martin, the dmmgde him jittery and made his vision "jiggle.”

Steve Hudspeth, assigned to the 1454th Transpmit@dmpany, also reported getting very sick from
the nerve agent pre-treatment pills. He reportedreenausea and diarrhea that did not abate until h
stopped taking the pills after two days. He rechitenking that "if I'm going to feel like this light as
well be dead.” Mr. Hudspeth currently suffers fromamory loss, fatigue, sore muscles and joints,
insomnia, cough, some night sweats, diverticuldtiarrhea, kidney stones, bloody stools, urinary

urgency, growth on his eye, rashes, tingling aclinig sensations, and depression and irritabmiy.

Chemically related to pesticides, nerve agents asc®arin, Soman, Tabun, and VX Kkill by interfering
with the metabolic processes, and cause a builflagbemical messenger in the human metabolic
process called acetylcholine, which operates irgebetween the nerve and the muscle cells. A
buildup of acetylcholine may cause drooling, exisessweating, cramping, vomiting, confusion,

irregular heart beat, convulsions, loss of conssiess and com&! Little, however, is known about t
consequences of non-lethal exposure to these toxins

Nerve gas prtreatment drugs such as pyridostigmine bromideggguically, also meddle with these
metabolic processes by creating carbamate-inhilitetlylcholinesterase, which interferes with the

actions of nerve gas -- theoretically permitting grocess to be partially reverdey.

An article concerning a retrospective study coneldidty the military on the effects of administratadn
pyridostigmine bromide appeared in the August 1.38@irnal of the American Medical Association.
According to the article 30mg of oral pyridostigmibromide was administered to 41,650 members of
the XVIII Airborne Corps, every eight hours for ¥ days while under threat of nerve agent attack
during Operation Desert Storm. The study obserkiat"about half of the population that received the
drug noted Physiologic changes that were not ingégiang. such as increased flatus, abdominal
cramps, soft stools, and urinary urgen&Approximately 1% of the soldiers believed they Iedigects
that warranted medical attention, but fewer thdd®had effects sufficient to discontinue the drug.
Nonr-incapacitating symptoms often occurred; howewes,nilitary mission was not impaired.” Other
symptoms noted in the article are headaches, nthiear(running nose), diaphoresis (perspiration),
nausea, and tingling of the extremities.

The results of this study and the coincidence ofgpms with many of those now being experience
the veterans of the Gulf War suggests that theda@a& and case histories which formed the basithis
study should be made available to researchers.dHt@&scan provide valuable information to condu



second study of possible long term effects of thmiaistration of this drug on otherwise heal
individuals. Further, another independent studghefadditive, synergistic, or even possible pogtimi
effects of pyridostigmine bromide combined withamgphosphate pesticides, insect repellents such as
DEET, and/or trace amounts of nerve agents on kayotransmission regulators and secondary

regulators must be consideréd!
Other Identifiable Exposures
Reported Contact with Irag Enemy Prisoners of War

On April 4, 1994, several members of the 371st GbahCompany, Army Reserve Center, Greenw
South Carolina, reported to Committee staff thaimants of the unit were deployed on several
occasions to decontaminate buses used to trarispgirenemy prisoners of war (EPWSs) to detention
camps inside Saudi Arabia. They were never adw$dde reason these decontamination missions

necessar{a'l.—zl

A number of military police and other units who gied the EPWs had close and continuing contact
with them. Many individuals in these units are n@porting very high rates of illnesses in theirtsino
Committee staff. The symptoms these Gulf War vetedescribe are consistent with those commonly
associated with Gulf War Syndrome. Committee staff also been informed that the 300th Medical
Brigade was responsible for the EPW health carsduand after the war. While the Committee has
received anecdotal information regarding the hestlkus of the Iragis and their symptoms, certainly
medical records were established and retaineddegptheir care while in Coalition custody.

Given the reported high rate of illnesses amongemailitary police units, and the possible relasiup
between the ilinesses being suffered by thesearteand those which were reported by the EPWSs, the
raw data from the medical units which treated tR8Ms should be immediately released to aid
independent research into the causes of theseskse

Chemical Agent Resistant Coating (CARC)

CARC coatings need to be resistant to chemicatsatiearequired to decontaminate military equipment
that has been exposed to chemical and/or biologiadiare agents. After cleaning with these
decontamination chemicals, vehicles treated witlRCAcan be placed back into service immediately,
without stripping and repainting. There have bemresl generations of CARC coatings. According to
published sources, the military specificationstf@se coatings vary with the type of equipmenteo b

usedid3

The first generation of CARC contained lead andaalent chrome. Later these items were removed
and the CARC was made VOC (volatile organic compozompliant). Prior to the Gulf War, the

CARC specification was for a "high solids coatinighout exempt solvent*

Committee staff has received calls from membesegtral National Guard and Army Reserve Units in
Florida and Michigan who were detailed to applystheoatings to U.S. military vehicles during their
service in the Gulf War. According to these veteranany members of the units are suffering from the
symptoms similar to those of other affected veterdimere have also been a number of anecdotal
reports received by the Committee suggesting thptaiected exposures to CARC can have
neurotoxological effects similar to exposures teeotneurotoxin:



According to a published report in 1993, Dr. Witialohnson, formerly of the Eisenhower Ar
Medical Center at Fort Gordon, Georgia, noted lieprt prepared for Congress, that many of these
soldiers worked 12 hour days in poorly ventilatedlesures -- initially with no respirators. Thigpoet

is consistent with information received by Comnattgaff.

While these duties were certainly necessary tamparfthe failure to provide appropriate safety
equipment to these individuals should be investgdtirther, not only for its impact on the healfhre
individuals but also for its impact on the ultimagadiness of these units to perform their missite
chemical nature and the hazards associated withsexg to the various CARCs should be easily
identified. Further, a study into the rates anag/pf illnesses being experienced by these unitisl de
easily undertaken since the units would be readéntifiable.

Committee staff has developed no information te dladt suggests these coatings represent a hazard
once they are applied and cured.

Depleted Uranium Ammunitions

Several different armor-penetrating munitions usexdng Operation Desert Storm were tipped with
depleted uranium (DU) and encased in aluminum.Adrsian Gulf War marked the first time such
shells were used in combat. The penetrators are wiagranium rods from nuclear power plants and
according to James Mathews, in an article that aguokin the Journal of the National Cancer Ingiitut
July 1993, the uranium is depleted of the moretilelaaterial, including the potent isotopes2@5 anc
U-238.[19]

According to Mathews, "When depleted-uranium peatets strike their target, the aluminum covering
is torn away and a large portion of the kineticrggas dissipated as heat. The heat of the impacses

the depleted uranium to oxidize or burn momentdm@

When uranium particles enter the body, they becloahged in bones or major organs, affecting the
bone marrow and producing DNA damage. In previ@amgoessional testimony, Mathews reports, Maj.
Gen. Ronald R. Blanck, commander of Walter ReedyAkfedical Center, Washington, D.C., stated
that "careful analysis of [servicemen exposed &gleted uranium suggests there will be no sigmfica
increase in risk to health, either in the shofbog-term." Medical evaluations have been condubied
the Boston VA Medical Center on a number of soklidentified as having the greatest potential for
inhaling or ingesting depleted uranium dusts, nyasaldiers that prepared damaged battlefield vehicl
for shipment back to the United States.

"The results of those examinations have shown fextsfof uranium toxicity, and no uranium residues
or byproducts were detected,"” said Blahek.

The U.S. Armed Forces Radiological Research Instigiconducting a five year study into the hazards
associated with U.S. military equipment and mungithat use depleted uranium. The preliminary
results of that research should be made availabiesearchers and physicians to provide a basis for
determining if exposure to unexpended or expen@pieted uranium munitions is a serious health
hazard.

Finally, individual dosimeters were reportedly isduo many of the soldiers who fought in the Paersia
Gulf War to measure radiological hazards. It hanbeported to Committee staff that at least soime o
these dosimeters were collected from the soldiés participated in the conflict prior to their |eay



the Gulf28l In order to facilitate the research currently umgey, and to provide information to
researchers as to the level of exposure by locati@nDepartment of Defense should release
information regarding the readings from these desans. If this information is not readily availapilee
National Institute of Standards and Technology d@asily assess the level of emission relatedetse
materials, if necessary, to provide informatiomah scientific and medical researchers attempgting
find a cause for the illnesses being experienceddse individuals who may have been exposed to
these materials. This information is also vitaétsure that if a danger exists, appropriate safdgua
will be taken, whenever possible, in future conglic

Environmental Exposures

With the initiation of the "ground war" on Februd&¥, 1991, Iraqi forces set fire to over 600 oilla/e
located inside Kuwait. The contamination from thi#ses had a dramatic impact on the environment
and the smoke was so thick that often there wadadas. In the areas where the fires were burning,
Coalition soldiers were covered with and inhalddhad soot. Even when they were able to shower,
often they had no clean uniforms to replace theaaked ones. Other environmental hazards that have
been previously considered include heater fuel &jrpesticides, insect repellent, petrochemicald, an
electromagnetic radiation from radar’'s and commations equipment. While many researchers have
discounted these exposures as causing Gulf Wanr&ymdsince these exposures are not unique to the
Gulf War environment, nevertheless, the resulthefresearch that has been conducted in theselsy
the Department of Defense and the Department adrdes Affairs, including available data sets, case
histories and diagnostic breakdown information, nbbesmade available to assist medical researchers i
furthering their research, and physicians in tregatheir patients.

Decontamination of Equipment Returned from the Per@an Gulf Theater of Operations

Beginning in November 1993, Committee staff begareiving reports that a numbafrDepartment of
Defense civilian personnel at the Anniston, Alabamd Sharpsite, California Army Depots were

beginning to experience symptoms consistent witsetof the Gulf War veterans. These individuals
were assigned to clean, repair, and upgrade nyit@hicles and other equipment returning from the

Southwest Asia theater of operatidh3.

No further information has been developed regarthege reports. Further investigation, howe

appears warranted into what, if any, hazardoustanbss may have been transported on equipment that
would cause these symptoms. This type of informati@y assist in narrowing the scope of the rese

in determining the causes of Gulf War Syndrome.

Transmission

Over the past seven months, Committee staff hasvieived in varying detail over 1,000 Gulf War
veterans who claim to be suffering from many ofsmptoms commonly associated with Gulf War
Syndrome. As a result of these interviews, it lresndearned that most of the spouses and many of th
children of Gulf War veterans are suffering fromnyaf the same symptoms. Several published re
have recently appeared that suggest that Gulf Wiadi®me may be transmittable, that it may be
causing miscarriages, and that it may be causitly @eficiencies and some birth defects in newhorns
[20]

During a February 21, 1994 Gulf War veterans rotafade meeting held in Lansing, Michigan,
Chairman Donald W. Riegle, Jr. met with 9 Gulf Waterans and their wives to discuss their health
problems. Of the 9 Gulf War veterans present, 2btiathal individuals in their immediate families w



were also suffering from many of the same symptaeie also identifiel

In an effort to determine the scope and naturg/mipgom transmission, a survey of those individuals
who have contacted the Committee is currently undgr The purpose of the survey is to determine the
symptoms currently being suffered by the Gulf Watevans, those being transmitted to family
members, and the number and rate of birth defi@srzeing experienced within this population. The
final results of this survey will not be availahletil later this year.

The issue of the possible transmission of Gulf \Biamdrome is one that recrafts the issue of national
security. Surely there are some aspects of theridepat of Defense's chemical and biological warfare
defense programs that merit secrecy. However, whesecrecy of those programs interfere with the
safety of the citizenry, then one must understaatithe notion of national security rests primairily

the security of the people and not in the secrésyimerability.

Conclusions
Chemical/Biological Warfare Agent Exposure: Why Was't Everyone Affected?

The ability of someone to resist an illness, diseasthe adverse effects of a medication varidis wi
each individual. Not everyone who received nenenagre-treatment drugs exhibited adverse effects.
According to the Centers for Disease Control n@rgone who is exposed to nerve gas will cross a
toxic threshold at the same time. Certainly, there threshold beyond which such exposure willlgure
be lethal. This is what has come to be acceptéideastfect of nerve gas exposure.

The results of this investigation suggest thatehgrin fact, a relationship between dosage anahfioh
effects. A number of units who believe they suffeaedirect chemical weapons attack report illness
rates over 50%. The Czech chemical decontaminandanwhich suffered only indirect exposure and
might be expected to be well prepared against aterakposure, reports an illness rate of 10%. The
extent of exposure in the larger population in@f at the time, and the rate of illnesses, isnavin.
The number of Gulf War veterans who have signetbuthe Persian Gulf Registry examination is now
over 17,000.

Nerve agents like Sarin Kill by disrupting the nimilic processes, causing a buildup of a chen
messenger (acetylcholine) by inhibiting the progiucof acetylcholinesterase, a key regulator of
neurotransmission. Nerve agent pretreatment diMg®P) administered to U.S. servicemen and
women, such as pyridostigmine bromide, also disthigge metabolic processes by creating a
carbamatenhibited acetylcholinesterase, which preemptsattteon of the nerve agent. Several vete
suffering from Gulf War illnesses have testifieddre House and Senate Veterans Affairs Committee
and believe that these illness are related to ¢éne@nent adverse side effects from this drug. Eurth
the efficacy of the biological warfare defense mations merits further research.

Chemical /Biological Warfare Agent Exposure: Did the Military Know or Suspect that Individuals
Were Exposed to these Hazardous Substances?

The evidence cited above and the statements avithesses will have to be evaluated on their own
merits in this regard. During the course of thigestigation, a medical questionnaire was receivea f
one of the veterans currently suffering from GuléMllnesses. This questionnaire like, the other
evidence and statements must be weighed on itswerits. The following information is solicited on
this document, an overprint to SFE



1. What diseases of injuries did you have in thetlSgest Asia regior

2. Are you receiving any medicine, or other treatinat the present time?

3. Do you have fever, fatigue, weight loss, orgwljaundice?

4. Do you have any swelling of lymph nodes, stomaclother body parts?

5. Do you have any rash, skin infection, or sores?

6. Do you have a cough or sinus infection?

7. Do you have stomach or belly pain, nausea, tgarror bloody bowel movements?

8. Do you have urinary problems such as bloodarest in urine or pain and burning with urination?
9. Have you had nightmares or trouble sleeping?

10. Have you had recurring thoughts about your egpees during Desert Shield/Desert Storm?

11. Do you have any reason to believe that yoangrmembers of your unit, were exposed to chemical
warfare or germ warfare?

Forms such as this suggest that the military exgedbr whatever reason, to see symptomologies such
as those that are currently being experienced. ilffasmation, as well as the information maintaimed
the medical records of U.S. Forces and the IragVEmhay provide information that will assist medical
researchers in determining causal links. This istweild be further investigated.

The Need for Immediate Primary Scientific Researctand Advanced
Medical Research

Thousands of veterans of the Gulf War are repodimgptoms of memory loss, muscle and joint pain,
intestinal and heart problems, fatigue, rashegss@nd running noses. A number of veterans whe hav
exhibited these symptoms since returning from th# @ar have subsequently died. Physicians have
been unable to diagnose the cause of the disorders.

The following symptoms have been identified as ¢ho®st commonly reported by veterans:

recurring severe headaches

fatigue

joint and muscle pain (particularly in knees, askkEhoulders, and back)
memory loss (often described as an inability 'tocemtrate)

recurring rashes (sometimes severe and often caskin discoloration or described
as mosquito bite-like or small with watery pustiiles

lumps at joint areas

lumps under skin

depression, irritability

night sweats

insomnia

urinary urgency and frequen



diarrhea (sometimes bloody) or constipai
gastrointestinal problems (nausea, swollen stongad),
dizziness or blackouts

blurry vision

photosensitivity (excessive sensitivity to briglghks)
shortness of breath

coughing

Symptoms most commonly reported by veterans (cont.)

abnormal hair loss

bleeding gums (or other serious dental problems)
swollen lymph nodes

sinus infections

chest pains

female veterans only:

¢ chronic or recurring vaginal yeast infections
e menstrual irregularities
e excessive bleeding and severe cramping

Little is known about the long-term consequencesxpiosure to low levels of nerve gas, and even less
about complications, which might arise from usiognbined agent weapons. Further, little is known
about other difficulties associated with interfgrinith the neurotransmission process. Non-lethal
exposure to pesticides, however, has manifesteff ilsmemory loss. Nearly every bodily process
requires a properly functioning nervous systemperate.

The following is a summary, not offered as diagiwostidence, suggesting how some of the symptoms
noted could be rooted in neurotransmission-reldiearders:

Memory-oss: Although neuroscience is a long way from akphg the memory functions of the hun
brain, considerable strides have been made towsdsrstanding how neurons are modified by
experience and how those modifications are maiathfar extended periods of time. The ability to

remember is regulated, however, by neural procg?éhOn August 25, 1993, Dr. Howard Hu, a
researcher with Physicians for Human Rights wha@pated in the investigation of the use of nerve
gas by the Iragi government against the Kurds, esiggl that the effects of non-lethal exposures to
nerve agents could be similar to those involving-tedhal exposures to pesticides. Dr. Hu said these

disorders are generally neuropsychological andideimemory losd22]

Muscle Pains: Myasthenia Gravis is a disease cgysgressive muscle weakness. It has been shown
that the disease is an autoimmune reaction todétylaholine-gated channels in the neuromuscular
junction. According to Lloyd D. Partridge and L. imad Partridge, many drugs and toxins, incluc
pesticides and nerve gas, are known to exhibit #féects through specific actions at the neurornlas

junctions, blocking the action of acetylcholineate[23!

Joint Pains: When the force generated by a mustieom a load, there is a requisite exchange ofyg!
between the muscle and the load. A failure of taeous system to send impulses to effector muscles
can result in the failure of effector muscles toyide the resistance necessary to protect joiota fr
excessive torque. This failure, and the resultant pain, is consistent with the action of anyrage



medication which functions by disrupting the commeation process operating in the gap betweel
nerve and the muscle celfé¥

Gastrointestinal Disorders: As a combined neuralafion, the neural signals that control digestive
functions, such as in the complex nervous systetheofjut, are largely, but not entirely, indeperiagn
the central nervous system (CNS). Many of the cbftinctions are conducted by local nerve networks
and the endocrine systems. These digestive furssttmwever, depend on the ability of the CNS and

local nerve networks to function properﬁ@

Heart problems, running noses and virtually eveéhgeoproblem lumped under the heading of Gulf
llinesses can be explained by neurophysical antbpsychiatric disorders. Some of the non-chemical
warfare related diseases involving a disruptiotheacetylcholine-gated channels in the neuromascul
messenger junctions, such as myasthenia gravit weatable, are irreversible. Neurotransmission
disorders resulting from disrupted physiologicalqasses, such as those regulating acetylcholines
(including toxin acetylcholine and acetylcholineate) may be the contributing to the symptomologies
observed. Detection of these types of disorders anéybe possible using highly sophisticated,
computer-read electroencephalograms (EEG). Furginean the possibility that some of these
individuals were exposed to biotoxins and otheldgizal agents, scientists and physicians will nieed
use sophisticated procedures including DNA plassoréening, bacteriological screening, mycological
screening, viral screening, and toxicological scheg.

Conclusions

Thousands of American servicemen and women aretegjpp suffering from memory loss, muscle and
joint pain, intestinal and heart problems, fatigaeshes, sores, and running noses as a resulio

service in the Gulf War. A number of veterans whegédexhibited these symptoms since returning from
the Gulf War reportedly have died. Members of tiveimediate families are now beginning to contract
some of the illnesses. Physicians have been utaliagnose or treat the cause of the disorders.

Despite the Department of Defense's position thawidence exists for exposure to chemical warfare
agents during the Gulf War, this investigationggelishing that there is substantial evidence
supporting claims that U.S. servicemen and womeme weposed to low level chemical warfare agents
and possibly biological agents and toxins from iaetg of sources. This exposure may account for
many of the Gulf War Illness symptoms. Little isokin about the long-term consequences of exposure
to low levels of nerve gas, although most are kntmimave cumulative toxic effects.

Even less is known about complications, which magige from exposure to combined agents and
combined agent weapons. The combined agent stregégended to frustrate efforts at diagnosing
these illnesses. Non-lethal exposure to pesti@dagesult in memory loss, and nerve agents are
chemically related to pesticides. Many of the veatercomplaining of Gulf War Syndrome illnesses
suffer from, among other disorders, memory lossnyiaf the identified chemical and biological agents
interfere with the body's neurotransmission proegsaffecting the regulation of acetylcholine,
neurotoxin acetylcholine, and other necessary eesymaquired by nearly every bodily process. In

to detect irregularities such as those which miightaused by exposure to nerve gas, computer-read
electroencephalograms are needed; a physicianigyolvauld not be able to recognize the
abnormalities in during a visual EEG interpretation

If biotoxins or biological agents were used or asked in the Gulf War, detection requires that
physicians and scientists have some idea of wiegtdhe looking for. Further, if mycotoxins or viass
were used or released, they would be difficultétedt without the aid of advanced laboratory sdreg



methods

Non-lethal exposure to chemical warfare agents, sanledical agents, mixed chemical/biotoxin
agents and/or the administration of nerve agentgament drugs could explain many of the symptoms
of the Gulf War illness, as well as the inabilibydiagnose the disorders. Other possible causé&suitbr
War syndrome have been suggested, such as expgogqesticides, petrochemicals, burning landfills
and oil wells, depleted uranium from anti-tank ntiamis, or exposure to other environmental hazards.
Many of these possibilities already have been itiyated and discounted. Additionally, these types o
exposures are not specific to the Middle East ehéoGulf War and the evidence for these hazards
causing the large number of unexplained illnesséssis than compelling. Each of these possibleesaus
of unexplained illnesses, however, should be syatieally researched.
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Date: 3 Dec 1990
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CRDEC Safety QFfZice
101-6T1-4411 0700-1700
EST after normal duly
hours: 301-278-53201
ask for CRDEC Staff
Duty Officer

SECTION 1 = GENERAL INFORMATION

MANUFACTURER'S NAHE: Departmant of the Army
MANUFACTURER'S ADDRESS:

U.5. ARMY ARHAMENT, HUNITIONS AND CHEMICAL COHMAND

1CAL RESEARCH DEVELOPMENT AND ENGINEERING

ATIN: SHCOR-CMS-E

ABERDEEN PFROVING GROUND,.HD

CAS REGISTRY NUMBER: HNone
CHEHICAL NAME:

TRADE MNAME AND SYNONWYMS:

21010-5423

Ethyl N,N-dimsthylphesphorsmidocysnidels
Ethyl dimethylplosphoramidoeyanidate

Dimathylamincethexy—syanopbosphine exide

Dimathy

lamidosthoxyphospheryl cyanide

Ethyldimsthylaminocysnophesphonate .
Ethyl sster of dimethylphosphoroamidocyanidic acid
Elhylphunphnrndintthylnlidn:ylnidltn

GA
EAl205
Tabun

CHEMICAL FAMILY: Organophosphorus compound

FORMULA/CREMICAL STRUCTURE: C5 HL} K2 02 F
[+] CH3
i !
(C2) (us)o - g —_—
o ca3
NFPA 704 SIGNAL: HeslCh - & A

Flammability = 2
Resctivity =

SECTION 11 - COMPOSITION

INGREDIENTS FORMULA PERCENTAGE
NAME BY WEIGHT
GA €5 Hll n2 o2 7 100

AIRBORKE
EXPOSURE LINIT (AEL

0.0001 mg/ad

i -5 e 5 5.
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/ 5 AND ENGTNERRTNG CENTER 410-671-4411 0700-1700
/ POISON \ EST Aftar normal duty
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\ / Ask for BRDEC Staff
\ ! Duey Officer

\.\ / MATERIAL SAFETY DATA SHEET
LETHAL wé:wr AGENT (GE)
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SECTION I - QEMERAL INFORMATICH

e L - e R — T T -

MANUFACTURER'S NAMR: Department of the Army

MANUFACTURER'S ADDRESS: U.E. ARMY CHEMLCAL AND BICLOGICAL CEFENSE ASENCY
HEDGEWOOD + DEVELOPMENT AND ENGINEERING

CENTER
ATIN: SCRRD-ODR-85
ABERDEEN PROVING GROUND, MD 21010-5423

€AS REGISTRY NUMBER: 107-44-8 or 50642-23-4
CHEMICAL NAME AND SYNCINYMSI:

Phosphonoflucridic acid, mathyl-, is 1 seter
Phaosphenofluoridic acid, mzhgl-, 1-?.2:::7{“:.31 astar

ALTERNATE CHEMICAL NAMES.

tscpropyl mathylphosphonoflucridata
Imrogyl sscar of methylphosphonoflucridic acid
Hat 1 spbhine oxide

lﬂptﬂgﬂlﬁ
I ropyl Ma 1lEfluorophoaphonatce
ﬂﬁgwl nh{hy%uoprnpoxﬂ hine oxide

o-Im T 1 llgg yipho mﬂuu::l. “1
Hﬂ:hﬁ uorophos c ac aEter
Isopropexymethylphoaphonyl iluﬂrfﬁ

TRADE NAME AND SYNONYMS:

ry:} Sarin
Zarin

CHEMICAL FAMILY: Flucrinated organcphosphorous compound
FORMULA/CHEMICAL STRUCTURE:

C4 H1LO FPO2 P cﬂ:{ II
CH=-0=F==F
/ \
CH3 cHA
NPPA 704 SIGCHAL: Hsalth - 4 A
My e !Sl 2\
| X
\Y)
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SOILING POINT DEG F (DEC C): {198 DEC C) BB DEG |
YAPOR PRESSURE: 0.40 oo Hg @ 15 DEC C

VAPOR DENSITY (ala=l): 6.2

SOLUBILITY IN WATER:  HoderalLe

SPECIFIC GRAVITY (H20=1): 1.022 @ 25 DEC ¢
VOLATILITY: 21900 sg/ml @ 25 DIC C

HMELTENG POINT: =41 DEG C

APPEARANCE AND ODOR:  When pure, colorless liquid with fruitly edar. W:ith
impurities, amber or dark brown, with oil eof camphor cder

SECTION IV - FIRE AND EXFLOSION DATA

FLASHPOINT: 121 DEG C (Open cup)
FLAMHABILITY LINITS: Unknoun

LOWER EXPLOSIVE LIMIT: Mot applicable
UPPER EXPLOSIVE LIMIT: Mot applicable

EXTINGUISHING HEDIA: Hater, fog, foam, CO2. Avoid using extinguishing
sathods that will cause splashing or spreading of the GD.

SPECIAL FIRE FIGHTING PROCEDURES: Fires involving GD should be contained to
prevant contsminaCion of uncontrollied arems. All perions nol engagsc in sx-
tinguishing the fire should be evacualed immediately. ContacC with GD or
its vapers can be fatal. When responding Lo a fire alarm in buildiags or
are=s conlaining agents, firefighting personnel should vear full Firefighter
protective cloChing (withoul TAP clothing) during chemical agent fire=
fighting and [fire rescus cparalions. Respiralery prolaction is -sguirad.
Positive prussure, Ffull facepiece, NIOSH-approved self-contained breathing
apparatus (SCBA) will be worn vwhere thers iz danger of oxygen deficiency and
vhen direcCed by Cthe firs chin? or chazical accident/incident (Cil) opeca-
tions officer. The H? or HI7 serier mask may be vorn in lisu of 5C54 whan
thers i1 no danger of oxygen deficiency. In cases vhars firefighter ace -e-
sponding To & chesical accidant/inecident Fer rescus/reconnaissance pusposes
viee firefighting, they will vaar appropriate levels of protective ciothuing
(sme Section 8).

‘UNUSUAL FIRE AND EXPLOSION BAIARDS: EHydrogen produced by the cosrosive
vapors rescting with msetals, conereCs. slc., may be present.

SECTION V =~ BEALTH HAZARD DATA

AIRBORNE EXPOSURE LIHIT (AEL): The suggested permissible airborne
axposures concanfiration of GD for am B=hour workday or a &0 hour wosk wesk
is an B-hour Cime weighted average (THA) of 0.00003 mg/md (2 x 10-5 ppm).
This valus iz based on Lhe TWA of as proposed in Che USAEHMA Technieal
Guide MNo. 169, "Oecupationsl Haalth Guidelines for the Evaluatiocn and Cen-
trol of Occupational Exposure to Nerve Agents GA, GB; OD, and VX". To dats,
howsver, tha Occupational Safety and HealCh Administrationm (OSHA) has not
promulgated percissible axposure concentration for GD.

EFFECTS OF OVEREXPOSURE: GD is 3 lethal anticholinesCerass ageni with Cha
wadian lsthal dese in man being: LCE50 (inhalation) = 70 mg min/=d (¢ =
10 min); LD50 (PC., bare skin) = ﬂ.!'i g/mmn (70 kg).

l. One to several =inutes after oversxposure Lo airborne G2,  the
fslloving acute svmploms aplear:







YAPOR PRISSURT (em Hgl: 0.0007 @ 25 Deg C
v330R DENSITY (AlR=1): 2:2
SOLUSILITY IN WATER: moderate

APPEARANCE AND ODOR: Colorless To sCraw colored 'iquid & odosless, s:milas
in appearance Lo motor oil.
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SECTION IV - FIRE AND EXPLOSION DATA
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FLASHPOINT: 159 Deg C (McCutchan - Young)
FLAHMABILITY LINITS (I by volume): Not Awveilable
LOWER EXPLOSIVE LIMIT: Mol Applicable

UPPER EXPLOSIVE LIMIT: Nor Applicabla

EXTINGUISHING MEDIA: Matar misl, Ffog, foam, CD2. Aveid using extinguishing
methods Chat will cause splishing or spreadiog of "he VX.

SPECIAL FIRE FIGHTING PROCEDURES: All persons mof engaged in extinguishing
the fire should be immediately svacualed from the area. Firer involving Vi
should be contained Eo prevent conlfaminaCion Lo wuvncealtrolled arsas. When
ru;nnd:’.n; Lo a fire alarm ip buildings or areas containing agents, fire-
!;; ting parsonnel should wear Full [firefighter protective clothing {uitheut
TAF clething) during chemical agent firefighting and fire rescue operations.
Raspiratory protecCion is reguired. Posilive pressore, full facepimce,
KIOSH-approvad self-contained breathing apparatus (SCBA) will ba wern whese
thare i3 danger of oxygen deficiency and when directed by the Fire chief of
chamica]l aceident/incideat (CAl) operations officer. The HP or M17 series
nask =ay be worm ia liew of § whan Chere iz no danger of oxygen
daficiency. In cases vhere firefighters are responding to a chemical acci-
dant/incidant for rescus/reconnaissance purpeses vice Sirefighting, they
will vear appropriate lavels of protective clothing {ses Section B).

Do neoi breathe fumes. 5kin contaet with Y-agents sust be avoided at al!l
tises. Although tha fire mav destroy mosl of Che agent, care sust sCill be
taken o assure the agenl or conCaminaled liguids de not  furiher
contasanated olher areas or severs. Contact with VX or VK vapor: can ba
fatal.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Nons known.

SECTION Vv = HEALTH HAZARD DATA -

RECOHHENDED EXPOSURE LINIT (REL}:

The suggested parmisgzible 1icborna exposura ceocestraliea for VX for an
B-hour workday of s 40-hour work week is an 8-hour Lime wveighted avtnsq
(TWA) of 0.00001 mg/ad (mn-'rcg-:-. This value is based on Che TWA of VI
3z proposed in the USAEHA Technical Guide 169, "Occupational Health Guide-
lines for the Evaluafiem and Control of Oecupational Exposurs Lo Narva
Agents GA, GB, @D, and VX". To daLe, however, the Occupational Safety and
Healcth Administration (OSHA) has not prosulgated permissible axposurs
conceniralion for VX. -

¥X iz nol LisTed by CThe Intermatienal Agency for Ressareh on Cancer (IARC),
Aserican Conferance of GovernmenCal Industrial Hygiemists (ACGIH), Occupa-
tional Safety =nd Health Adsinistration (OSHA), or Matiomal Toxicelogy Pro=
gram (NTP) as a carcinegan.

EFFECTS OF ﬂv“ﬂgﬂsﬂl: ¥4 iz a lathal anticheolinergic ageni with asdian
dose in man baing: LD30 (Skin) * 0.133 -!/kt 1580 (Skin} = 0.07 = 0.71
sg/kg; LCLSO0 (inhalatien) = 30 mg min/=d; LCE50 (inhalatien) = 24 og win/ml.

a, One fo several sinufes after overexposure Co airberne YA, Che
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fPOISONY, U.5. aanY CHEHICAL Emergency Telephone f5:
% Gas f RESEARCH, DEVELOPHENT CRDE& Safety Office
h / AKND ENGINEERING CENTER 301-571=-4411 DT00-1700
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\ hours: J01-178-5201
Ask for CRDEC Sraff
HO, AND THD (5¢¢ Addandua A) I Duty Officer

HATERIAL SAFETY LATA SHEE]
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SECTION 1 - GENERAL INFORMATION
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HANUFACTURER S NMAME: Depurtmen! of Lhe Army

HANUFACTURER'S ADDRESS: U.S. AKMY ARMAMENT, HUNITIONS AND CHEMICAL COHMAND
CHEMICAL RESEARCH DEVELOPMEMT AND ENGINEERTNG

ATTN: SHCCR-CHS-E
ABERDEEX PROVING GROUND, MD 21010-5&423

CAS REGISTRY NUMBER: 505-60-2, 39471-40-7, G8157-§2-0
CHEHICAL NAME AND SYNONYHS:

Sulfide. bis (2=chlercethyl)

Biz (bata=chlorosthyl }sulfida
Bis(2-chlorosthyl)sulFide
l=chloro=2(bata=chlorcethylthic) athans
beta, beta'-dichloradiethyl sulfide
2,2'dichlorodieChyl sullide
Di-2-chlorosthy]l sulfide

bela, hlll.l"di.:hluolthfi sul fide
2,2'=dichloroethy] sulfide

TRADE NAME AND SYNONYHS:

4D Senfgas H
Sulfur mustard 5~lest HS
iprit Sulphur mustard gas

Kampstoff “Lost" S—yperite

Lost Yellow Croms Liguid

Mustard Gas Tpasite

CHEMICAL FAMILY: chlorinated sulfur compound
FORMULA/CHEMICAL STRUCTURE:

B .| R H
Ca(HBICL2(S) i HE
:1-?-5-5-{.-;-:1
1] i ]
BB oA
NFPA 704 SIGHAL: Healbth -~ & N
Flamsability- 1 5\
Reactivity= 1 {fﬂ
LAV
N
SECTION T1 - COMPOSITION
INCREDLIKTS FORMULA PERCENTAGE AIRSORNE

HAHE BY WEIGHT EXPOSURE LIMIT (AEL)
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FANUFACTURER'S NAHE: Department of Che Army

MANUFACTURER'S ADDRESS: U.S5. ARMY ARMAMENT, RMUNITIONS AMD CHEMICAL COMHAND
CHENICAL RESEARCE, DEVELOFHENT AND ENGINEERING

ATTH: SHCCR-CHS-E
ABERDEEX PAOVING GROUND, HD 21010-3423

CAS REGISTRY NUMBER: *Not Available

CHEMICAL HaHE:

' hl-ll-nhj.'rni:hyﬂ sulfide
'J' : Bis=|2=(2-chloroathylthie) -sthyl] ether

AlTernats chemical names:

Sea componentcs (HD, T)
TRADE NAME AND SYNOMYNS:

HT
Sulfur — Nustard (Yasicant)

CHEMICAL FAMILY: Chlecinsted sulfur compound

FOAMULA/CHEMICAL STRUCTURE: Mixturs of 602 Sulfur Hustard (HD) anc 40%
1fur Hustard (T! by weight
HB: C4& HB C12 5
T: CB Hl1& C12 0 52

NERL 704 SIGNAL: Haalth = &

Flasmability = 1 J' 1y
Reactivity = 1 FATTAY
S O
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SECTION IT - COMPOSITION

INGREDIENTS FORNULA FERCENTAGE AIRBORNE
NAHE 3Y WELGHT EAPOSURE LINIT (AZL)
HY . 100 0.003 sg/umd
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