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In response to the health concerns of Gulf War veterans, the
Department of Defense instituted the Comprehensive Clinical
Evaluation Program (CCEP). Although not designed as a re-
search study, the CCEP provided valuable clinical data. An
analysis was conducted of CCEP findings from systematic and
comprehensive examinations of 20,000 U.S. Gulf War veterans.
Among 20,000 participants, the types of primary and second-
ary diagnoses varied widely. Also, among veterans with an
ICD-9-CM diagnosis of “symptoms, signs, and ill-defined con-
ditions,” no single subcategory of illness predominated, and
no characteristic physical sign or laboratory abnormality was
identified. In total, there were 74 (0.4%) cases of connective
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tissue disease; 52 (0.3%) noncutaneous malignancies; 42
(0.2%) peripheral neuropathies; 14 (0.07%) cases of interstitial
pulmonary fibrosis; 12 {0.06%) cases of renal insufficiency;
and no new cases of viscerotropic leishmaniasis. No clinical
indication of a new or unique illness was identified in this
self-referred population, and the types of physiologic disease
that could result from postulated hazardous wartime expo-
sures were uncommon. :

Introduction

D uring the 6 years since the end of the Persian Gulf War on
February 28, 1991, some veterans of Operations Desert
Shield and Desert Storm have presented with a diversity of unex-
plained somatic symptoms. The most commonly reported symp- ,
toms have been fatigue, headache, joint pains, skin rash. short-
ness of breath, sleep disturbances, difficulty concentrating, and
forgetfulness.'* There have been published medical reports of
similar symptoms among British and Canadian Gulf War veterans
but not among other coalition troops or local inhabitants of Saudi
Arabia and Kuwait.*-®

To date, no single cause of these somatic symptoms has
been demonstrated.”!! However, various potential-etiologies
related to the Gulf War experience have been postulated,
including: (1) possible exposure to chemical weapons (CW)
and biological weapons (BW);®-1%-12-14 (2) use of pyridostig-
mine bromide pills for CW protection;”#® (3) exposure to
sand and oil well fire smoke;®'® (4) exposure to pesticides,
insect repellents, and other chemicals used in military
deployments;®!*!7-1® (5) anthrax and botulinum vaccina-
tions;”™® (6) infectious diseases, particularly viscerotropic
leishmaniasis:'® (7) depleted uranium exposure;”® and (8)
psychological stress,!!-40-23 ' '

In response to the health concerns of Gulf War veterans, the
Department of Defense (DoD) instituted the Comprehensive
Clinical Evaluation Program (CCEP) on June 7, 1994. The CCEP
was a continuation of prior DoD medical care of Gulf War vet-
erans and screening for new or unusual illnesses but provided a
more systematic evaluation strategy. Although not designed as a
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research study, the CCEP nevertheless provided valuable clini-
cal informatior: about the health of this population. The follow-
ing report is an analysis of the findings from comprehensive
clinical evaluations of 20.000 Persian Gulf War veterans.

Methods
Background

Starting on August 8. 1990, the United States deploved
697.000 troops to the Persian Gulf region.® In contrast to pre-
vious U.S. conlflicts, a larger proportion of troops belonged to the
Reserves/National Guard (17%) and were women (7%). Despite
the harsh environment and intense preparations for war,2* mor-
bidity rates among U.S. troops were lower than in previous
conflicts,®2>26 and mortality rates were very low.?’

By May 1991, most U.S. troops had returned from the Persian
Gulf. Troops who remained on active duty after the war were
provided complete health care through the Military Health Ser-
vices System, which provides medical care for all active duty
personnel and other eligible DoD beneficiaries. In addition. the
physical condition of active duty U.S. troops is assessed contin-
uously with physical fitness tests every 6 to 12 months, routine
dental and gynecological examinations, and a complete medical
examination at least every 3 years. Prior to leaving active duty,
military personnel are medically screened and undergo a phys-
ical examination.

CCEP Organization

The CCEP was developed to provide a systematic and uniform
medical evaluation at 184 military health care facilities located
in 39 states, 8 foreign countries. and 2 territories. To institute
the CCEP. numerous organizational meetings were held with
senior medical officials from all military services: health care
officials of the Department of Veterans Affairs (VA) were con-
sulted to ensure that the CCEP and the VA Persian Gulf Heaith
Registry collected comparable data: and four instructional
meetings were held with military health care personnel on CCEP
procedures and to provide clinical and research information
related to Gulf War health questions. A special committee of the
Institute of Medicine independently reviewed and monitored the
CCEP process, including the design and implementation of the
program and interpretation of preliminary findings.?®

Through vigorous outreach efforts, the 285,000 Persian Gulf
War veterans still on active duty when the CCEP was initiated
were encouraged to participate if they had any health questions
or concerns; a current health problem was not necessary for
participation. Also eligible were military retirees, Reserve/Na-
tional Guard personnel on full-time active duty or on special
- orders, and civilian DoD employees who were veterans of the

Persian Gulf deployment. Family members of qualified Gulf War
veterans were eligible for CCEP evaluation but were not included
in this analysis. -
Eligible veterans could enroll in the CCEP either by calling a
 toll-free telephone number or by contacting their nearest mili-
tary medical treatment facility (MTF). Gulf War veterans not
eligible for a CCEP examination were referred to the VA Persian
Gulf Health Registry for evaluation.

Clinical Evaluation -

The CCEP provided a two-phase clinical evaluation super-
vised by a board-certified physician in either family practice or
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internal medicine.?® All CCEP participants were provided a
Phase [ examination, which was conducted at the local MTF and
consisted of a thorough clinical examination and a standardized
provider-administered questionnaire. All participants were
asked about: (1) medical and family histories; (2) symptoms: (3)
number of days of work lost due to illness during the 90 days
prior to examination: and (4) any self-perceived exposure in the
Persian Gulf to among the following: petroleum products, pyri-
dostigmine bromide pills. oil well fire smoke, insect repellents,
anthrax and botulinum vaccinations, combat casualties, and
actual combat. In addition. the following laboratory tests were
performed: a complete blood count, urinalysis, and blood chem-
istries for electrolytes, glucose, creatinine, blood urea nitrogen,
and transaminase levels.

For CCEP participants without current medical problems or
who had heaith problems that could be satisfactorily explained
after the Phase [ evaluation, no additional evaluation was con-.
ducted. Other CCEP participants proceeded to further Phase Il
examination at one of 14 DoD regional medical centers. if refer-
ral consultations and specialized tests were clinically indicated,
to diagnose the patient’s condition. Phase II participants were
administered the Structured Clinical Interview for DSM-II[-R®
and the Clinician Administered PTSD Scale.®! Additionally,
Phase II participants had a purified protein derivative skin test
and chest X-ray, and a blood sample was analyzed for the fol-
lowing: sedimentation rate, C-reactive protein, rheumatoid fac-
tor, fluorescent antinuclear antibodies, thyroid function, B12 -

and folate levels, creatine phosphokinase level, HIV-I antibody,

hepatitis B surface antigen, and reagin antibody.?®

At the conclusion of the CCEP evaluation process. examining
physicians provided a primary diagnosis and additional second-
ary diagnoses based on clinical importance. After review by
accredited medical record coders, up to seven diagnoses were
coded using the International Classification of Diseases-Ninth
Revision. Clinical Modification (ICD-9-CM) and entered into the
data base.? An extensive quality-control process was instituted
to ensure uniform evaluation, accurate data collection, and data
base validity.?® L

Results

As of April 1, 1996. a total of 20,000 Persian Gulf War veter-
ans had completed CCEP examinations. with 12% of partici-
pants undergoing specialized Phase Il evaluations. Compared to
all U.S. Gulf War veterans, the CCEP included a higher propor-
tion of women. older veterans. nonwhite racial/ethnic groups,
and Army personnel (Table I).

The types of primary and secondary diagnoses among CCEP

~ participants varied widely (Table II). A total of 1,263 separate
- ICD-9-CM codes were needed to categorize primary diagnoses. .

Of the 1.263 separate codes used. 41% were applicable to only a
single CCEP participant. Relatively frequent primary diagnoses
(shared by 25 or more veterans) were distributed among 114
different ICD-9-CM codes. ' '

For broad ICD-9-CM classifications, the three most common
primary diagnoses were “diseases of the musculoskeletal sys-
tem and connective tissue” in 18.6%. “mental disorders” in
18.3%, and “symptoms, signs, and ill-defined conditions” in
17.8% of participants (Table II). Nine percent of participants
were found to be “healthy,” without a clinically significant new
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TABLE |

COMPARISON OF DEMOGRAPHIC CHARACTERISTICS BETWEEN
20.000 CCEP PARTICIPANTS AND ALL U. S. PERSIAN GULF

WAR VETERANS
Percent with Characteristic i
CCEP All Gulf War ;
Participants?® Veterans ’
Characteristic (n = 20.000) (n = 697.000) :
Gender i
Male 88 93 i
Female 12 7 i
Age in vears® A
17-25 32 35 i
26-30 : 24 20 ;
31-35 23 12 l
36-65 21 13 !
Race/ethnicity !
White 57 70 !
African-American ‘ 32 23 i
Hispanic 5 5 '
Other 6 2 !
Rank . o
Enlisted 92 90 '
Officer ) 8 10 |
Military branch !
Army : 82 50 %
Navy 4 23 i
Marines . 4 15 !
Air Force 9 12 i
Military status i
Active duty 84 83 :
Reserves/National Guard 8 17 f
Civilians 8 - :

“Among CCEP participants. valid data were not available for 3% of

rank. 2% of age. and 1% of military branch entries.

PAge was calculated as of August 1990. The mean age of CCEP
participants was 28 vears (median 30 years) compared to a mean age
of 27 vears {median 25 years) for all Gulf War veterans.

illness. The most common specific diagnoses among patients
with a primary diagnosis of a musculoskeletal disease were
“pain in joint” (31%), “osteoarthrosis and allied disorders™(12%),
and “lumbago” and “backache, unspecified” (11%). Among vet-
erans with a primary diagnosis of “mental disorders,” 19% had
“tension headache.” 17% “depressive disorder not elsewhere
classified.” 15% “prolonged post-traumatic stress disorder”
(PTSD), 8% “major depresswe disorder, single episode,” and 7%
. “adjustment reaction.”

Among the 3.558 participants thh a primary diagnosxs of
“symptoms, signs, and ill-defined conditions.” no single ICD-
9-CM subcategory predominated (Table III). These 3.558 veter-
ans had a wide variety of symptoms, with fatigue. headache.
memory problems, and sleep disturbances being the most fre-
quent presenting complaints (Table IV). Symptoms were re-
ported to have begun more than 6 months after returning from
the Persian Gulf by 51% of the 1,026 veterans in this category
who indicated a date of onset. Veterans with this primary diag-
nosis did not have a characteristic sign of disease (including
skin rash and fever) or a consistent laboratory abnormality.
Also, no distinctive pattern of illness was evident among CCEP
participants with this ICD-9-CM code as a secondary diagnosis
(Table III).
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There were a number of age. gender. and military service
trends among broad primary diagnostic classifications. Mental
disorders and a diagnosis of “healthy” were more common
among vounger CCEP participants (Table V). Musculoskeletal
conditions were diagnosed more often in older participants (Ta-
ble V). males (19% compared to 16% among females). and U.S.
Army personnel (19% compared to 16% among other services).
Women were more likely to be diagnosed with genitourinary
problems than men (3% vs. 1%. respectively]. Eighty percent of
CCEP participants reported not missing any days of work during
the 90 days prior to examination.

Among all 20.000 CCEP participants. 74 (0.4%) had a con-
nective tissue disease as either a primary or secondary diagno-
sis: 33 rheumatoid arthritis, 13 systemic lupus erythematosus.
13 Sjogren’s syndrome, 10 mixed or undifferentiated connective
tissue disease, 3 systemic sclerosis. and 2 dermatomyositis.
Disorders of immunity were diagnosed in 5 participants with
selective immunoglobulin A immunodeficiency and one with
selective immunoglobulin M immunodeficiency. There were 9
(0.05%) patients who had skin cancers. 22 (0.1%) lvmphoma/
leukemia, and 30 (0.15%) other types of cancer. Glomerulone-
phritis was diagnosed in 13 (0.07%) CCEP participants and
renal insufficiency in another .12 patients. Fourteen (0. 07%)
participants had interstitial pulmonary fibrosis.

Polyneuropathy or peripheral neuropathy was diagnosed in 8.
and 34 (0.2%) veterans, respectively. A common or distinctive .
organic pathology was not identified among over 800 veterans
with neuromuscular symptoms who had extensive neuropsy-
chological evaluations. These evaluations included nerve con
duction studies and electromyography on 300 participants®3
and intensive electrophysiological studies (including single-fiber
electromyography and muscle blop51es] on 20 veterans with
severe fatigue. weakness, or myalgias.*

Common skin infections accounted for 60% of primary infec-
tious disease diagnoses (Table II). Four CCEP participants with-
out characteristic clinical signs of Q fever had minimally ele-
vated serologic titers to Coxiella bumetii. There were no
confirmed cases of brucellosis, and no new case of viscerotropic
leishmaniasis was diagnosed in addition to the 12 previously
identified cases.

All elicited exposures were reported frequently, including: ex-
posure to diesel and other fuels (88%); use of pyridostigmine
bromide pills (74%); exposure to oil well fire smoke (71%); per-
sonal use of insect repellents {66%); anthrax (49%) and botuli-
num (26%) vaccinations; and observing combat casualties (57%)

- or actual combat (38%). Independent records were not available

to assess self-reported exposures except for botulinum vaccina-
tion. which was known to have been given to about 1.1% of
troops. mostly in select front-line units. In the broad ICD-9-CM
diagnostic categories. there were no major differences in the
percentage of CCEP participants reporting various exposures. -

Discussion

This large patient series demonstrated a wide range of well-
known illnesses among Persian Gulf War veterans requesting
evaluation, with no single illness predominating and no clinical
indication of a new or unique syndrome. In addition, the types of
medical conditions that would result from postulated Gulf War
environmental hazards were diagnosed infrequently. including:
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TABLE I
FREQUENCY OF PRIMARY AND SECONDARY DIAGNOSES BY BROAD ICD-9-CM CATEGORIES AMONG 20.000 CCEP PARTICIPANTS

Primary Secondary

Category ICD-9-CM Code Diagnosts Diagnoses
Diseases of the musculoskeletal system and connective tissue 710-739 18.6 29.5
" Mental disorders : 290-319 18.3 17.9
Symptoms, signs. ill-defined conditions 780-799 17.8 32.6
Diseases of the respiratory system 460-519 6.8 10.8
Diseases of skin and subcutaneous tissue 680-709 6.3 13.7
Diseases of the digestive system 520-579 6.2 14.1
Diseases of nervous system and sense organs 320-389 5.8 12.3
Infectious and parasitic diseases 001-139 2.6 6.4
Diseases of the circulatory system 390459 2.2 5.9
Endocrine, nutritional, and metabolic diseases. and tmmunity disorders 240-279 2.1 6.1
Diseases of the genitourinary system 580-629 1.3 4.2
[njury and poisoning .. 800-999 0.8 2.4
Neoplasms - 140-239 0.8 2.1
Diseases of the blood and blood-forming organs ) 280-289 0.6 2.6
Congenital anomalies; certain conditions originating in the perinatal period 740-779 0.2 0.9

TABLE I -

FREQUENCY OF SPECIFIC DIAGNOSTIC SUBCATEGORIES AMO

CCEP PARTICIPANTS WITH PRIMARY OR SECONDARY DIAG

NG NOSES OF
“SYMPTOMS. SIGNS, AND ILL-DEFINED CONDITIONS" {ICD-9-CM CODE 780-799)
ICD-9-CM Percent (number) with Primary Percent (number) with Secondary
Diagnostic Subcategory Code Diagnosis (n = 3,558) Diagnosis (n = 9,254)%
Malaise and fatigue 780.7/780.71 26.6 (948)° 17.9(1.656)
Sleep disturbances 780.50/52/57 17.6 (627) 14.2 (1.310)
Headache 784.0 14.7 (524) 14.5 (1.342)
Other general symptoms 780.9 10.3 (366) 13.0 (1.200)
Dyspnea and respiratory abnormalities 786.09/786.52 5.7 (204) 7.3 (676)
:  Symptoms involving skin 782.0/782.1 4.8 (171) 5.3 (487}
i Syncope/convulsions/dizziness 780.2/3/4 2.9(102) 1.9(175)
Chest pain 786.50/786.59 2.1(75) 2.0(189)
Nonspecific reaction to tuberculin test 795.5 1.3 (47) 3.3 (309)
Abdominal pain 789.0 1.3 (48) © 1.5(135)
i Cough 786.2 1.1(38) 0.9(80)
i Other subcategories - 11.5 (408) 18.3 (1,695)

99.254 secondary diagnoses in the category of *S
~ P297 with chronic fatigue and 651 with fatigue not specified as chronic.

neurologic disease from possible CW or pesticide exposure, in-
terstitial pulmonary disease from smoke or sand inhalation,
renal disease from heavy metal exposure, and immunologic dvs-
function from various combinations of exposures.

These findings are consistent with medical surveillance data
collected during the Persian Gulf deployment, which indicated
that the overall health of U.S. troops was very good:®27 serious
illness due to pyridostigmine bromide or smoke inhalation
was uncommon:35-37 and clusters of acute disease compati-
ble with either pesticide intoxication or a CW/BW attack were
not diagnosed.8-9-38 Also, the absence of clinical data indicat-
ing a new or unique illness is consistent with the findings of
three previous review panels that did not identify a distinctive
syndrome related to Persian Guif service.”3!!

A relatively large percentage of CCEP participants did have a
psvchological condition as either a primary (18%) or secondary
(18%) diagnosis. This finding was not unexpected because tran-
sient and mild psychological conditions are common in out-patient
populations.® and studies of military veterans repeatedly have
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ymptoms. Signs. and 1ll-Defined Conditions” amon

g 6.517 tndividual CCEP participants.

demonstrated that adjustment reaction and PTSD are prevalent
following life-threatening wartime experiences.**~*2 Prior studies
additionally have found that the types of physical symptoms, sleep
problems, and cognitive difficulties experienced by some Gulf War
veterans are frequent manifestations of psychological stress re-
lated to war+2-%5 and other traumatic events.56.57

Also expected among CCEP participants was a large number
of musculoskeletal conditions, because this was predominantly
an active duty military population that constantly is undergoing
physically demanding training.>® The increased risk of genito-
urinary problems among female veterans has been found in
prior studies of U.S. military populations.5®

The third common diagnostic category, “symptoms, signs.
and ill-defined conditions,” did not appear to represent a group
of veterans with a distinctive illness. CCEP participants in this
diagnostic category varied substantially in clinical presentation,
and no characteristic physical sign or laboratory abnormality
was identified. The ICD-9-CM category “symptoms. signs. and
ill-defined conditions” is not a classification of a mystery ill-
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TABLE IV
THE MOST FREQUENT SYMPTOMS AMONG 3.558 CCEP

. PARTICIPANTS WITH A PRIMARY DIAGNOSIS OF “SYMPTOMS. SIGNS.

AND ILL-DEFINED CONDITIONS" (ICD-9-CM CODE 780-799)

é 4 Percent Reporting Symptom® ‘

’ ) Chief Any |

! Symptoms Complaint Complaint |

i Fatigue ' 20.0 59.0

i Headache 9.2 44.4
Memory problems . 6.3 40.3
Sleep disturbances 4.7 39.8
Skin rash ’ 4.4 30.2 i
Joint pain 4.2 47.0
Dyspnea 1.8 19.2
Cough : 1.3 1.3
Abdominal pain 1.2 16.83
Muscle pain 08 21.8
Difficulty concentrating 0.6 31.2
Back pain 0.6 0.6
Dizziness 0.6 0.6
Diarrhea 0.5 18.4
Hair loss 0.1 12.6 .
Weight loss 0.2 6.9
Bleeding gums 0.1 8.5 :
Depression 0.3 22.3 ;
Other symptoms 173 21.4 i

“Svmptoms without a designation of a chief complaint were recorded
for 914 (26%) participants.

ness.*? This diverse category contains more than 160 subclas-
sifications and mainly consists of: ill-defined. often common
conditions not coded elsewhere (such as nervousness): isolated
laboratory abnormalities (such as “nonspecific reaction to tu-
berculin test”): and common symptoms without a clear physio-

“logic or psychologic basis. The somatic symptoms specifically

coded in this classification—insomnia. fatigue/malaise, head-
ache. dvspnea, palpitations, heartburn—are reported very fre-
quently in general population®® and outpatient clinic
surveys.®'"® These symptoms, although genuine and some-
times the cause of substantial morbidity, often lack a physical
explanation or are related to psychological factors.63-68

These clinical findings have to be carefully qualified by the
fact that the CCEP was not designed as a research study: par-

ticipants were self-selected and physically qualified for active

military duty several years after the Persian Gulf War, and no
control group was available for comparison of illness rates. In

addition. arare or minimally pathogenic illness could have been
missed?® or not adequately captured in the data base because of
diagnostic weaknesses of the ICD-9-CM coding system. Never-
theless, any widespread. serious physiologic disease should
have been detected in this very large patient series. It also is
unlikely that debilitating disease would remain undetected
among active duty troops not participating in the CCEP because
of the military's emphasis on readiness and preventive medi-
c¢ine. with regular physical evaluations of troops.

Because the CCEP primarily invoived active duty troops. an
illness that predominated among Reserve/National Guard per-
sonnel or veterans who had been discharged from the military
would have been under-represented in the CCEP population.
However, no new or unique illness has been identified in the VA
Persian Gulf Health Registry. which primarily includes Reserve/
National Guard personnel and discharged troops.®®° Together,
the DoD and VA registry programs have evaluated more than
13% of all U.S. Persian Gulf War veterans for illnesses poten-
tially related to Persian Gulf service.

Although a new or unique illness was not identified, the find-
ings of the CCEP nevertheless provide important clinical infor-
mation. In the evaluation of Persian Gulf War veterans, physi-
cians will need to be alert for a wide range of illnesses because
the diversity of medical and psychological problems that occur
in any sizable adult population was found in this cohort. In
addition: the findings of the CCEP provide reassurance for Per-
sian Gulf veterans since effective treatments are available for
most commonly diagnosed health problems.

Inability in this and prior clinical evaluations to find a char-
acteristic organic sign of a new or unique disease among Persian
Gulf veterans will result in research limitations not encountered
in studies of well-characterized diseases.'**7° Most impor-
tantly, a specific case-definition based on criteria that can be
objectively measured cannot be developed without a character-
istic sign of pathology. Any definition of illness will have to be
based on self-reported symptoms, which are subject to con-
founding and recall bias in a population that has been the focus
of widespread publicity about possible harmful exposures and
ill health.”*7® In addition, because of wartime conditions, there
are limited records available to quantitate potentially hazardous
exposures.3?

Although there are methodological limitations in conducting
studies of a possible disease related to the Gulf War, studies of
well-characterized disorders can provide vital information about
the health of Gulf War veterans. Preliminary research results

¢
TABLE V
'AGE TRENDS FOR BROAD PRIMARY ICD-9-CM DIAGNOSTIC CATEGORIES AMONG 20,000 CCEP PARTICIPANTS?
. 1CD-9- Percent with Diagnosis by Age Range in Years®

Diagnostic Category CM Code 17-20 21-25 .- 26-30 31-35 : >35
Mental disorders (non-PTSD) 290-319 18 16, 15 ‘ 15 14
PTSD 309.81, 4 3 3 2 3
[ll-defined conditions 780-799 16 18 18 18 18
Musculoskeletal diseases 710-739 15 17 .18 21 20
Other ICD-9-CM categories - 35 35 36 36 38
“Healthy” - 13 11 10 8 7

“Ages are as of August 1990. '
bValid age data were not available for 422 (2.1%) participants.
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indicate that this population has normal pulmonary function.”
has not experienced higher mortality or hospitalization rates
from medical causes,’8.79 and has not had higher overall rates of
birth defects among its children.8%8! Several studies indicate
that Gulf War veterans have experienced increased levels of
psychological stress,?°~23-82-88 yjth hetween 5 and 16% of sur-
veyed veterans having symptoms of PTSD,20-34-86

Six years after the Persian Gulf War, veterans' health ques-
tons remain unresolved because the causes, frequency, and
long-term sequelae of nonspecific somatic symptoms are not
adequately understood.®*#"®! Because symptoms of fatigue,
headache, joint pain, and insomnia are experienced by all adult
populations, it is difficult to determine when these symptoms
represent transient conditions or are manifestations of either
occult organic or psychologic illness.*°-°® Even when somatic
symptoms appear to constitute a distinctive syndrome, such as
chronic fatigue syndrome and fibromyalgia. specific case-defi-
nitions have not been developed and etiologic factors remain
undetermined despite more than a decade of intensive investi-
gation.® Until the nature of nonspecific symptoms and illnesses
such as chronic fatigue syndrome is better understood. it will
not be possible to thoroughly determine the health of any large
population, whether military or civilian.%3
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Iniroductory Note

As part of CIA’s and DoD’s continued work to support US Government
efforts related to the issue of Gulf war veterans’ illnesses, this paper high-

lights the joint CIA-DoD efforts to model the release of chemical warfare

agents from the Khamlsryah pit. This modeling exercise has been a joint
effort, with significant coordination among multiple agencies and hundreds
of people, with expertlse ranging from upper atmospheric conditions to soil
characteristics. Since 21'J uly 1997 we have provided many briefings to Sec-
retary Cohen and the Joint Chiefs, DCI Tenet, Senator Rudman, the staff of
the National Securlty Councnl the Presidential Advrsory Committee, Con-
gressional staffers, representanves from veterans’ organizations, and the
media. This report is our effort to. make this information as widely available
as possrble
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Figure 1
Khamisiyah Storage Site, Iraq
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Modeling the Chemical
‘Warfare Agent Release at
the Khamisiyah Pit

Background

In September 1995, CIA analysts identified
Khamisiyah as a key site that needed to be mvesu-
gated because of its proximity to Coalition fox_'ces_ and
the ambiguities surrounding the disposition of chemi-
cal weapons at the site; CIA informed DoD of its ﬁnd-
ings. On 10 March 1996, a CIA analyst heard a tape of
a radio show in which a veteran described bunker
demolition at a facility the analyst 1mmed1ately recog-
nized as Khamisiyah. He informed DoD the next
morning and the PAC later that week. This identifica-
tion prompted further investigation of the site, includ-
ing discussions with UNSCOM.

In May 1996, Iraq told UNSCOM mspectors that US
troops had destroyed chemical weapons in the pit near
the Khamisiyah depot. After receiving details from
UNSCOM in June, DoD was able to interview.sol-
diers who confirmed the demolition of 122-mm rock-
ets in the pit. We discussed this at the PAC meetmo in
Chlcago in July 1996.

The 'PAC and NSC staff directed CIA to have one of
its contractors model multiple chemical warfare agent
releases. Modeling is the science and art of usmg
interconnected mathematical equations to predict the
activities of an actual event, in this case the direction
and extent of the chemical warfare agent plume. Mod-
eling is necessary because we do not know. what the

‘plume actually did. In such cases, modeling uses -

obtainable data—the number of rockets, weather and
so forth—to develop a best estimate of the extent of
potential exposure. Our modeling efforts apply state-
of-the-art atmospheric models, which consist of -
global-scale meteorological modeling of observa—
tional data; detailed regional meteorological modeling
using regional and global-scale observations and glo-
bal-scale model calculations; and transport and diffu-
sion models simulating the contaminant transport’ -
based on the flow and turbulence fields generated by
the regional model.

We quickly realized that modeling the pit presented
far greater challenges than modeling Bunker 73 at
Khamisiyah and other releases. We were able to
model the events at Al Muthanna, Muhammidiyat,
and Bunker 73 largely because we had test data from
the 1960s indicating how chemical warfare agents
react and release when structures in which they were
stored were bombed or detonated. However, when we
began to model the pit, we had significant uncertain-.
ties regarding how rockets with chemical warheads

* would be affected by open-pit demolition. It became

clear by October that, without testing the demolition
in the open, these uncertainties would remain.

We informed the PAC in November of last year and
March of this year, that the proximity of US troops
and the prevailing winds at the time of the event iden-
tified the associated chemical warfare agent release as
a priority for further study. However, we also noted
that we had significant uncertainties in attempting to
characterize the event: .

» Very limited and often contradictory information

_ from two soldiers.
* Questions on the date(s) of demolition.

» Uncertainties on the number of rockets, agent purity,
and amount of agent aerosolized.

» Uncertainty on agent reaction in an open-pit demoli-
tion.

o Limited weather data.

» No single model that runs weather and chemical
warfare agent data simultaneously.

" These uncertainties required a more intense study to

determine the potential hazard area. DoD and CIA
undertook an extensive effort to characterize as



Figure 3 .
Predemolition Photo of Pit Area Near Khamisiyah
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indicated that in the first stack he set as many as four
charges on each rocket—two on both the warhead and
booster. That would have required more charges than
were available. Because different soldiers used differ-
ent methods on different stacks. we must assess that
the placement of charges varied by stack.

IDA Panel Provided Meteorological Expertise

The uncertainties mentioned earlier brought modeiing
etforts to a halt. Former Députy Secretary of Defense
John White and former Director of Central Intelli-
gence John Deutch asked the Institute for Defense
Analvsns to host a panel of experts to review the previ-
ous modeling attempts at the pit and to make recom-
mendations for proceeding. The IDA panel consisted
mostly of meteorological experts. Their expertise
*"served as the basis for important recommendations
regarding the meteorological aspects of modeling the
pit release.

S 210y
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Refining the Modeling Input Parameters

Number of Rockets in Pit Exceed Iraqi
Declarations

Although the Iraqis declared to UNSCOM in May
1996 that 1,100 rockets were in the pit, we assess that
the number was somewhat higher. The Iragts indicated
that 1,100 of the 2,160 rockets declared to have been
at Khamisiyah were moved trom Bunker 73 to the pit.
Recent Iraqi press reports suggest that the pit con-
tained roughly one-half of the 2.160 rockets moved to
Khamisiyah (or about 1.080 rockets). However, based
on the size of the crates, the varying heights of the
stacks, and soldier testimonies, our best estimate of
the number of rockets in the pit is 1.250. We derived
an upper boundof 1,400 rockets by including uncer-
tainty in stack width, using tight edge-to-edge pack-
ing, and assuming all stacks were the same height as
the tallest-of the 13.

n
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accurately as possible the demolition activities at the
pit as well as the subsequent dispersion of the agent.
This involved the aggressive analysis of any thread of
information related to the noted uncertainities, as well
as the formation and coordination of a technical work-
ing group consisting of modelers from the participat-
ing agencies in order to xdenmy the extent of the -
release.

Reducing General Uncertainties

Interviews With Veterans Invaluable

Working with DoD’s Investigation Analysis Division,
we have been able to locate and jointly interview five
soldiers involved in or claiming to have been involved
in the pit demolition—three more than in October of
last year. We believe this constitutes at least half of -
those involved at the time. The participants provnded
key information addressing our uncertainties, includ-
ing the numbers of events, munitions, and charges, as
well as the placement of the charges. This information
was critical to our Dugway tests and to the complenon
of a meaningful model.

Eliminating Uncertainty Surrounding the Date
The soldiers indicated that the pit demolition occurred
on 10 March 1991, coincident with the documented
demolition of about 60 bunkers and 40 warehouse
buildings nearby. A 10 March demolition is also sup-
ported by the fact that some of the soldiers involved in
the demolition left for Saudi Arabia on 10 March, as
documented by military records. According to four of
the five soldiers, the event started at 4:15 p.m. local
time (1315Z); one soldier remembers the pit demoli-
tion starting a few minutes after the bunker demoli-
tion. On the basis of these interviews, we assess that
13 stacks were detonated simultaneously in two -
groups of stacks fuzed separately. (See ﬁgure 3 for the
layout of the stacks.)

Troops Working With Limited Amount of
Explosives

On the basis of these interviews, we assess the sol-
diers used about four boxes of US C-4 explosives,
which would have provided 120 charges. All soldiers
indicated that there were insufficient numbers of

(V3]

Why the Limited Explosives Resources?

The operational planning for the demolition of the
main part of the Khamisivah depot—60 bunkers and
40 warehouses—was done in accordance with stan-
dard explosive ordinance disposal (EOD) practices
for the magnitude of the demolition. However, the
rockets in the pit were discovered after most of the
explosives had been allocated for that main demoli-
tion. Hence, the Army personnel had 1o collect ad hoc
resources to conduct the pir demolition. Also, given
the deadlines for departure, the pit demolition could
not be delaved to allow additional explosives to be
delivered. In addition, many EOD personnel were
scheduled to be reassigned to other imporiant facili-
ties. At the time, the military personnel ar Khamisiyah
had not received warnings about chemical weapons
there, and thought they were destroying high-explo-
sive rockets. Such a demolition would not have been
as high a priority as the much larger amount of weap-
ons in the main parr of the facility.

charges to completely destroy the rockets, even with
the anticipated sympathetic detonation of what they
thought were high-explosive warheads. They had to
use Czech detonation cord to complete the demolition.

The interviews indicate that the thoroughness of the
demolition varied by stack. All the soldiers indicated
that the ends of crates were broken out and the charges
were placed inside (although it is possible that some
charges were simply affixed to the crate exterior for
the sake of expediency). They also indicated that the
orientation of the rockets varied—some pointing
toward the embankment, some away. The soldiers’
recollections from this point vary, however. One
stated that charges were placed on the side opposite
the embankment and only on warheads. Another con-
tradxcted that assertion, indicating that the charges
were placed at both ends of the crate with some on
warheads and some on rocket sections. A third soldier

-




Figure 5
Degradation of Combined G-Agent
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are similar, we assess that the ratio when the muni-
tions were blown up in March 1991 was the same as
that sampled in October 1991—3:1. Assuming a con-
servative, exponential degradation of the sarin/cyclo-
sarin, the purity on the date of demolition two months
after production can be calculated to be about 50 per-
cent. ‘

Establishing Initial Wind Direction
The Khamisiyah plume analysis is a retrospective
analysis: hence, the opportunity for direct comparison

359460A1 9-97

with weather observations is limited. Several sources .
of imagery data, however, are available for the period
10-11 March 1991 which may provide qualitative
comparison. During the May 1996 inspection of
Khamisiyah, UNSCOM took GPS coordinates in the
pit and recorded the location as 30° 44’ 32" N 46° 25’
52"E. An intense effort to find weather data forthe .
area has nétted good information on wind direction at
the time of the explosion in March 1991. These
include photography of the soot patterns created by

O



Demolition Affected Less Than 40 Percent of the -
Rockets )
Sometime during the year following the demolition.
the Iraqis bulldozed and handcarried the remnants of
~the 13 stacks into seven piles. In the process, they
likely damaged more of the rockets and buried others.
UNSCOM inspectors recovered a total of 782 undam-
aged rockets: 463 taken from the surface, including
389 that were filled, 36 that were partially filled (we
attibuted this partial leakage to the Iraqis in our mod-
eling). and 38 that were unfilled; and 319 unearthed
from the pit, all of which were filled. UNSCOM
ensured that all were subsequently destroyed, either in
place at Khamisiyah or at Al Muthanna where they
were later moved. V

Accordingly, our best estimate of the number of rock-

ets damaged during the demolition is 500. This was’
derived by subtracting from 1,250 a total of 744 (782
found undamaged minus 38 of which were unfilled,
conservatively assuming they released agent during
the demolition). The result, 506. was rounded to 500.
This estimate is primarily intended for illustrative pur-
poses: the modeling effort used percentages and
amounts of total agent in the pit—7.875 kg or 1,882
callons. This means that 744 rockets’ worthof
agent—60 percent or 1,129 gallons—did not disperse
during the demolition in March 1991 and was subse-
quently destroved by UNSCOM.

Amount of Agent per Rocket

Previous modeling efforts—completed for Bunker 73
and halted for the pit—estimated that each rocket con-
tained 8 kg of chemical warfare agent. This was a con-
servative estimate based on subtracting the mass of an
empty warhead from that of a full one (19 kg minus

11 kg). However. in preparation for ground demolition
testing in May 1997. we analyzed Iraqi plastic inserts
(figure 4) and found that they contained only 6.3 kg of.
agent. Our earlier estimate had included the mass of
the 1.7-kg inserts. ‘

Agent Purity

Our best estimate of the agent purity at the time of
demolition is slightly less than 50 percent (see figure
5). Iragi production records obtained by UNSCOM
indicated that the sarin/cyclosarin (GB/GF) nerve
agent produced and transported to Khamisiyah in

' Figure 4
SAKR-18 Inserts Obtained
by UNSCOM
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January 1991 was about 55 percent pure. (The
I ocuimented in the records showed purity levels
rz(nvirid from 45 to 70 percent, with 55 percent being
the average from 1990 test dates.) The agent

lsubsequently degraded to 10-percent purity by the

time laboratory analysis had been completed on sam- |
ples taken by UNSCOM from one of the rockets in

October On the basis of the sample purity and indica-
tions. that the degradation rate for sarin and cyclosarin




Figure 7 . ‘
Helicopter Photo of Bunker 16—September 1992
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the 10 March bunker explosions at Khamisiyah and
regional-scale imagery of the Kuwaiti oilfield fire
plumes. ‘

Using SPOT photography of 27 Aprl 1991 (figure 6),
analysts.derived wind direction trom distinct trails of
windblown soot and ejecta from individual bunkers
and corroborated their findings using UNSCOM
helicopter color photos from October 1991 and Sep-
tember 1992 (figure 7). Using these sources, we have
determined that the wind direction was 335° (from the
north-northwest), thus initially blowing any chemical
agent released from the pit to the south-southeast. The
consistency of the azimuths within the 3.4-km spread
of the bunker area destroyed allows us to reasonably
translate the wind direction information to the pit area

359462PM6 9-9'

“approximately 2 krﬁ from the bunkers. This wind

direction is further corroborated by statements from
one of the soldiers involved in the pit demolition, indi-
cating that he was in a vehicle that drove through the
smoke cloud in an area south to south-southeast of the
pit. He reported no ill effects from the smoke.

In addition to the soot pattern photography, we used
regional-scale imagery of the Kuwaiti oilfield fire
plumes for the days immediately following the deto-
nation to assist in corroborating modeled wind direc-
tion. These also provided an integrated measure of

-meteorological quantities such as low-level wind -

direction, low-level wind speed, vertical wind shear,
and thermodynamic stability.
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Figure 9
Placement of C-4 Charge
on Warhead, Dugway
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Grounds. which gave us a much better understanding
of the events at Khamisiyah. DoD provided complete
logistic and administrative support for the tests.

The testing involved a series of detonations of individ-
ual rockets and some in stacks, with high-explosive
charges placed the way soldiers say they placed them
in March 1991. This was done to resolve questions
like: how did the rockets break? what happened to the
agent? were there sympathetic detonations? how
much agent might have been released? We could not
replicate the entire demolition of hundreds of rockets,
but we did gain information critical to our modeling
etforts.

First, we took special care in replicating the rockets in
the pit, including:

« Using 32 rocket motors identical to those detonated
in the pit. :

» Manufacturing warheads based on detailed design
parameters provided by UNSCOM, including pre-
cise wall thicknesses, materials, and type of burster
tube explosive.

., Buildiqg crates based on precise measurements and
UNSCOM photographs. '



Figure 8
Khamisivah Bunker Soot Azimuths-
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Dugway and Edgewood Testing

Ground Testing Essential

During last year’s modeling efforts, we noted that
without ground testing we could not estimate with any
degree of certainty the amount of agent released at
Khamisiyah or the rate of release. In the 1970s, the US
conducted additional testing on US chemical rockets
to characterize the impact of terrorist actions. Unfortu-
nately, the US tests did not measure the amount of air-
borne agent downwind and did not help quantify
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probable release parameters. Thus modelers of the pit
demolition were unable to assess whether the agent
would be released nearly instantaneously or over a
period of days. The later scenario obviously was more
dependent on weather conditions.

To resolve these uncertainties, CIA and DoD agreed in
April 1997 on the need to perform ground testing
before a meaningful computer simulation could be
completed. We cooperated to design and implement 2
series of tests in May 1997 at the Dugway Proving




Flyouts

Several soldiers reported seeing up to a dozen rockets
flying from the pir area during the demolition. We

believe the number of flyouts was low because most of

the charges were placed on the warhead area of the
rocket, which would not have ignited the motor.
Charges placed on the motor end probably would
have caused most of the rockets to fly into the embank-
ment. Those rockets that did fly out of the pit area
generally would not have the proper stability, opti-
mum launch angle, or even the normal thrust in some
cases to go any appreciable distance.

. We modeled several rocket flyout possibilities.
Although the maximum range of the rocket is 18 km,
we don't believe any flew that far. Pictures after the
demolition show most of the rockets have a band or
clamp on the tail stabilizing fins—rockers launched
without fin deployment probably would fly only 2 to 4
km. With the fins deployed, the rockets could reach
S5to15km.

The plume from the amount of agent released from the
rocket fiyouts should have been small. A drop test at

" Dugway Proving Grounds showed that the rocket
would bury itself about 30 feet below ground level
without spilling any agent. We believe that the longer
range flyouts would have buried themselves also. If

one of the rockers did spill the agent, the general pop-
ulation limit would be perhaps 50 m wide and extend
downwind about I km. We have not shown any flyouts
in our plumes because:

» US tests on 155-mm rockets showed that most fly-
outs went only 200 meters and that the maximum
range was 2 km—within our estimated plumes.

* We do not believe any actually burst.

» We would not be able to determine where they actu-
ally impacted.

of a2 model to determine the effect of various place-
ments of charges and orientations of rockets:

* Charges were placed on the ends of rockets opposite
the embankment. (As cited in interviews with US
soldiers.)

Charges broke adjacent warheads but not warheads
at the other end. (Dugway field testing)

* Evaporation in accordance with Dugway laboratory
-testing of a 3:1 mixture of sarin/cyclosarin agent at a
temperature of 14 degrees C.

* Number of rocket flyouts is low (fewer than 12)
- with probability of leakage from the rockets mini-
mal. (Soldier interviews and Dugway testing.)

We feel confident that the model paradigm is consis-
tent with UNSCOM information, soldier photos, and
conservative assumptions. For example, the propor-
tion of rockets whose agent was not affected during
our ground testing (56 percent) closely matched the
708 filled rockets UNSCOM found after the demoli-
tion (56 percent). Also, examination of the three
known postdemolition pit photos of the rockets show
very little damage with only 4 out of 36 rockets (11
percent) showing obvious damage (figures 12 and 13).

Evaporation Testing Recognized as Critical

The large percentage of agent leaking into the soil and
wood increased the importance of additional work
conducted at Dugway and Edgewood laboratories.
The tests were initially planned at Dugway and Edge-
wood to be performed on soil but, on the basis of the -
Dugway ground testing results, were expanded to
include wood. These tests began by spilling the sarin
and cyclosarin mixture onto wood and soil, respec-
tively, and then measuring the rate at which the agent
evaporated. The tests also were designed to closely
replicate conditions in the pit, including:

* Sarin and cyclosarin—not simulants—were used in
a 3:1 ratio. ‘ ’

A




Figure 10
Representation of Charges
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’ Choosmo a chemical agent simulant, tnethyl phos- '
phate. that closely simulates the volatility of cvclo- :
sarin and-is often used as a simulant for sarm

-+ Stacking the rockets as described by soldxers
involved in the pit demolition.

We performed six tests at Dugway using the 32 avail-
‘able rockets. We began with four tests on single rock-
ets in preparation for tests involving ninie and- 19
rockets. We included a few dummy warheads o
increase the size of the stacks. Finally. one of the
unbroken rockets from the multiple tests was dropped
from an aircratt to simulate a flyout.

Flyouts

The results were very revealme The only warheads
that burst and aerosolized agent were those that h_ad
charges placed just beyond the nose of the warhead.
Only the warheads immediately adjacent to the
charges leaked agent. Even the rocket dropped to

g

Courlesy of NSWC
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simulate a flyout did not disperse any simulant: it bur-
ied itself over 30 feet below the surface. The pie chart
infigure 11 shows the distribution of agent from these
tests among aerosolized vapor and droplets. spill into
soil and wood. burning. and unaffected. Only about 3
percent of the agent was released. moulv leaking into
the soil and wood. A total of 18 percent became part

of the plume—two percent through aerosolization and

'16 percent through evaporation (5.75 percent from

soil and 10.4 percent from wood).

The Dugway testing provided a physical basis for esti-
mating the effect of a charge on the surrounding rock-
ets. We used pressure sensors to refine our gas
dynamics models to approximate the threshold forces
required to break a warhead. Gas dynamics modeling
of the detonations and resultant pressure waves further
bolstered our confidence that the results of the Dug-
way testing were realistic. This allowed development




Figure 12
Postdemolition Photo of
Stack 9 in Pit at Khamisivah
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various models. To address these uncertainties, the
DoD/CIA modeling team used a variety of models in
several different combinations as recommended by
the Institute for Defense Analysis review panel.

The models chosen are highly versatile advanced
atmospheric and transport and diffusion modeling sys-
tems. Because all models have relative strengths and
weaknesses. we used multiple models to reconstruct
the event. This strategy also helped identify any
model-induced (as opposed to data-induced) uncer-
tainties. Figure 15 depicts the interrelationship of the
models in this effort.
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Meteorological Reconstruction

Determining accurate regional-scale meteorological
fields for several days is crucial for modeling the
transport-of nerve agent in the atmosphere. Because a
comprehensive set of local and regional observed
weather conditions was not available, the IDA panel

recommended using several different wind field mod-

eling techniques to assess the sensitivity and robust-
ness of dispersion results. Accordingly, the DoD/CIA
team attempted to reconstruct the weather conditions’
on 10 to 13 March 1991 to the highest fidelity
possible. This reconstruction consisted of regional

14



-Figure 11
Agent Disposition in Gallons

Vapor. 19
!

No agent dispersed, 1,129

Droplets. 19
Spilled on soil—evaporated, 108

1.230 rockéts x 6.3 kg agent per rocket =

Spilled on wood—evaporated, 196

Spilled on soil—retained. 174 l

Spilled §n wood—retained. 86

Destroyed in blast, 151

7.875 kg total = 7.125 liters = 1.882 gallons

; + Soil, including some from Irag. which was

assessed to be similar to pit sand. was obtained for .
the tests. We tested pine. a common wood used tor
122-mm rocket boxes. . ‘

» Tests simulated the wind speeds most likely present
! : _ during the pit demolitions. Different temperature -
; ranges were used to cover the range of daytime and
nighttime temperatures in the pit.

The plot in figure 14 presents the results of the Dug-
; way laboratory tests, which provided the more conser-
; vative results of the two laboratories. Of particular
interest, most of the chemical wartare agent evapo-
rated during the first 10 hours. Thereafter, with a sig-
nificantly decreased surface area from spillage, the
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release was slow, and significant portions of the agent
stayed in the soil and wood. In addition, tests of the
soil at Edgewood indicated that about one-eighth of
the agent degraded in the soil in the first 21 hours.

Using an “Ensemble” of Models

While multiple efforts already discussed significantly
reduced uncertainties in the input parameters for mod-
eling the chemical warfare agent release, uncertain-
ties in the results of long-range transport and diffusion
also arose because of the relatively limited meteoro-
logical data in the region, the complexity of the mod-
eled phenomena, and limitations and difterences in the



Figure 14
Total Sarin and Cyclosarin
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predict the wind speeds and directions at any point

in the region. (Local effects include such influences
as moisture variations due to marshes, local terrain, -

and the Persian Gulf sea breeze.) All models used
by the DoD/CIA team include planetary boundary

- layer dynamics because they dominate the transport

and diffusion of the agent cloud.

Several variations using the meteorological models
were conducted to investigate the relative contribu-
tions of observational data and global-scale predic-
tions to the dispersion of the agent from the pit. For
example, NRL performed multiple variations of the

359469PM6 8-87

meteorology with the NOGAPS/COAMPS pairing.
These included a “baseline” run, where the NOGAPS
global input to COAMPS was held constant; “data
denial” runs, where meteorological observation data
were ignored; and a “random perturbation” run, where
generated local “observations” were randomly
changed to represent observational error. In order to
examine other model-induced effects, both OMEGA
and MMS were initialized with different global-scale
drivers; OMEGA driven by GDAS (in addition to
NOGAPS)-and MMS5 driven by GDAS and ECMWF.

16




. Figure 13
Debris From 9-Rocket Demolition at Dugway

L'nclnssiﬁed.

(mesoscale) weather model predictions with d‘ata‘
assimilation of all available observations. including
‘those from global-scale (synoptic) sources. The mete-
orological reconstruction drew upon the following:

» Operational global observational data (a'lth'oﬁ,gh'll'el—
atively sparse in the Persian Gulf region) available
during March 1991. o

« Additional observational data from the Persian Gulf
region not operationally available in March 1991.
These data include delayed Saudi surface and rawin-
sonde (formerly known as radiosonde) data, declas-
sified surface data collected by USAF and Special
Forces in the Khamisiyah region. declassified Navy
Ship Data. and satellite data. s ’

(W]}

s

- . -

|
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+ Archived global forecast fields generated by GDAS
during March 1991 using operational data. or global
reanalysis with a current model (NOGAPS) assimi-
lating operational data mentioned in the first two
bullets. These analyses combined observational data
with results of global forecast models at six-hour
intervals to predict wind fields at local and regional
levels.

» Local and regional predictions, using three indepen-
dent models: COAMPS. OMEGA, and MMS. These
models use large-scale observations and calculations

-from the global GDAS and NOGAPS models to ini-

...hialize and set boundary conditions. Using these ini-

tial constraints and local effects. these models



Model Selection

_ We chose these models on the basis of several criteria.
First, the level of fideliry had 1o be adequate to resolve
important features of the event. For example, the
transport and diffusion models had to be able 1o
accept updates from weather models at intervals on
the order of every hour. Also, operational regional
weather models must handle planetary boundary
layer transport and resolve the effects with sufficient
fidelity 10 meet the requirements for the Khamisiyah
event. Secondly, the models must have been subjected
to various stages of validation against known analytic
solutions, well-studied idealized atmospheric flows,

"and observational data. Where appropriate, nonlinear
simulations from the models should have been com-
pared with results from other models accepted in the
meteorological community. Thirdly, the transport and
diffusion models must have demonstrated previous
application to chemical warfare agent dispersion
problems and include a satisfactory agent database.
Finally, the models must be off-the-shelf, configured to
respond to the rapid timetable and data needs
imposed by the humanitarian urgency of this project.

Establishing linkages between weather and transport
models is critical and was emphasized by the IDA
panel. Attempts by CIA's contractor, SAIC, in 1996 1o
model the pit used the analytical linkage berween the
OMEGA weather model and the VLSTRACK trans-
port and diffusion model to drive the NUSSE4 trans-
port and diffusion model. NUSSE4 had an established

but unique ability 1o handle multiple agents, which
was the case with the Khamisiyah rockets. Efforts to
expand the analysis of the pit in 1997 focused on
enhancing other linkages. The Defense Special Weap-
ons Agency (DSWA) linked the OMEGA and
COAMPS mesoscale models and SCIPUFF—a DSWA
transport and diffusion model. SCIPUFF has been
demonstrated and validated in a test series at the
White Sands Missile Range. The Naval Research Lab-
oratory (NRL) teamed with the Naval Surface Weap-
ons Center (NSWC) to link the COAMPS model with
the VLSTRACK dispersion model, which is widely
used in the Navy and elsewhere in the military for
tactical analyses and can accommodate varying mete-
orology. VLSTRACK was validated against sets of
fleld trial data from at least 60 reports on chemical
and biological agent and simulation releases.
Recently it has also been the subject of an independent
review by the National Oceanographic and Atmo-
spheric Agency (NOAA).

In response to the IDA Panel’s suggestion that an
established non-DoD local and regional weather
‘model be included in the effort to provide comparative
results, NRL was also able to secure 48 hours of
meteorological reconstruction generated by the MM5
model from the National Center for Atmospheric
Research (NCAR).

Modeling the Transport and Diffusion of Chemical
Warfare Agent ‘

All transport and diffusion models used in this effort
(SCIPUFF, VLSTRACK, and NUSSE4) characterized
the detonation using 13 stacks distributed over a 300-
meter-long line. For modeling purposes, the masses
associated with each stack were considered to be
spaced at even intervals. The initial release height was
assessed to have been about one meter, or about half-
way up the stacks. The release from all stacks was
judged to have occurred simultaneously. Each of the
13 stack locations resulted in an initial 6-kg vapor puff

and an initial 6-kg liquid droplet mass. The liquid
droplets had a mean size of 550 microns. The models
(SCIPUFF, VLSTRACK, NUSSEA4) then followed the
agent cloud according to their respective algorithms.

The relative droplet mass is small—about 19 gal-
lons—and the liquid droplets that comprise about half
the initial chemical warfare agent cloud settle to the
ground quickly. Once the liquid droplets reach the
ground they:spread, and the surface area from which
the agent can evaporate increases. The subsequent
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Figure 15

Multiple Mathematical Models/Modelers Used in Various Combinations
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Validation of Predicted Meteorological Results
Against Observations

The low-level wind directions generated by the multi-
ple meteorological variations were compared to the
soot vectors described earlier. The predictions from
the models were generally consistent for 2 majority of
variations.’ :

Smoke dispersion from the Kuwati oilfield fires also

was used to test the consistency of the meteorological
variations with observed data. Figure 16 shows satel-
lite imagery of these smoke plume trajectories over
the Persian Guif region on 11 March 1991. The heat
from the fires caused the smoke to rise rapidly and to
be transported in the planetary boundary layer as well
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.as the troposphere. Because the smoke absorbed heat

from the sun as well, only an indirect comparison
could be made with the model predictions, which do
not include this effect. Most of the resulting smoke
trajectories capture the general characteristics of the

oilfield fires.

On the basis of the results of the comparison to soot
patterns and the oilfield fires, the NOGAPS/
COAMPS, GDAS/OMEGA, and GDAS/MMS3 link-
ages were chosen as the baseline simulations for the
dispersion calculations. These simulations gave the
most realistic predictions, given their consistency with
observed weather conditions. :



release of agent, which comprised the bulk of the
agent released into the atmosphere at Khamisiyah,
included the evaporation from the liquid contamina-
tion as well as the persistent (over several days) evap-
oration from the absorbed liquid pools and saturated
wood at the stack locations. Evaporation from wood -
and soil has been incorporated into each of the models
to reflect the evaporation curves from the Dugway/
Edgewood test results. The specific results from the
Dugway evaporation tests (rather than the Edgewood
results) have been used in order to err on the side of
conservativism. h

In addition, the diminution of the ground-level vapor
agent concentration as it is transported downstream is
entirely due to assessed changes in regional meteoro-
logical conditions, basically shifting winds and turbu-
lent mixing. Depletion mechanisms such as agent
degradation (for which modelers could not agree on a
rate), photolysis, and-vapor deposition were not used.
The combined effect of these phenomena would be to
diminish and limit the extent of the plume especially
in the case of long-range transport, perhaps by as
much as 40 percent. In addition, scattered rain show-
ers in the area on 11 March, which could have caused
additional hydrolysis, were not incorporated into our
modeling effort because we could not be confident of
their location. This more conservative approach is
warranted, given that the primary value of the model-
ing effort was to provide medical and epidemiological
researchers with this important tool.

Estimate of the Plume: A Composite of Multiple
Models : -
Uncertainties in the plume’s trajectory are heavily
dependent on the amount of meteorological data avail-
able. In addition, performing similar trajectory analy-
ses with different dispersion models could lead to
different conclusions. Therefore, the DoD/CIA mod-
eling group chose to present a composite or union of

five different meteorological/dispersion simulations—

representing the outermost perimeter of all models
overlayed—in order to define the extent of the plume.
These five simulations, all of which use the baseline
meteorological fields, are:

+ NOGAPS/COAMPS/SCIPUFFE.

.« GDAS/OMEGA/SCIPUFF.

+ GDAS/MMS5/SCIPUFE.
+ NOGAPS/COAMPS/VLSTRACK.
* GDAS/OMEGA/NUSSE4.

Turbulence-induced uncertainty is inherent in an
atmospheric modeling effort. It particularly affects the
predicted dosage levels. Models generally account for
this by predicting that there is a 50-percent probability
that a specific dosage level will fall within a given
contour. In our effort, we modified the models to
broaden the contours so that they predict that there is a

' 99-percent probability that a specific dosage will fall

within a given contour, further increasing our confi-
dence in the outcome.

The Plume and Potential Troop Exposure

Dosages, Concentrations, and Limits

We decided to depict two levels of potential exposure
in our modeling (note: a dosage is the amount or con-
centration of the agent to which a person at that loca-
tion is exposed over a specific period of time):

* First noticeable effects. This is the dosage that
would be expected to cause watery eyes, runny nose,
tightness of chest, muscle twitching, sweating, and
headache. Increasingly higher dosages would pro-
duce vision impairment, imcapacitation, and death.

» General population limit. The dosage below which
the general population, including children and older
people, could be expected to remain 72 hours with
no effects. (See figure 17 on toxicity.)

To understand the magnitude difference between the
levels, note that the general population limit dosage
{.01296 milligram-minute per cubic meter) is one-
eightieth of the dosage expected to produce noticeable
effects (1 mg-min/m3). But the area between these lev-
els, which we will call the area of low-level
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Figure 16
Meteorological Satellite Image of Kuwaiti Oil Fire Plumes, 11 March 1991
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Figure 18 -
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XVIII Airborne Corps, it is not complete for the VII
Corps. The S3-G3 conference for VII Corps is sched-
uled for September. The analysis that follows uses bat-
talion-level data for the VII Corps; with more refined
data the numbers are likely to be slightly lower.

The Plume Over Four Days

A closer look at the area with figure 19 shows the area
of first noticeable effects on the first day (from 4:15
p.m. on 10 March 1991 to 3:00 a.m. on 11 March).
This area is well within DoD’s 50-km first-effects area
from last year’s survey effort.

The next map (figure 20) shows a closer view of the
first-effects portion of the plume, which is about 20
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km long and five km wide. No military units were
located under the first-effects portion of the plume,
which is consistent with the lack of reported effects
and with DoD’s survey results, which had over 99 per-
cent of the resporidents showing no signs of physical
effects that could be correlated with exposure to sarin.
The troops that performed the demolition had evacu-
ated the area. As stated earlier, we know that one sol-
dier involved in the demolition drove briefly through
the smoke from the explosion. He had no ill health
effects. '

The small:-1.5-km-long peanut shape near the pit rep-
resents the area where DoD believes chemical alarms

[08]
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Figure 17
Sarin Toxicity
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exposure for this report, is the area for which medical
research is needed. The exposure at Khamisiyah was
relatively brief, measured in hours, not weeks, as
would be the case with low-level occupational expo-
sures. The coordinated efforts of VA, DoD, and HHS
are ensuring research into better understanding this
exposure issue. '

. Last Year’s 50 Kilometers and 20,000 Troops
Last October, when it became clear that meaningful
modeling of a potential release from the pit had come
to a halt, DoD used the first noticeable effects limit to
define a circle around Khamisiyah. On the basis of
available literature and discussions with experts, DoD

. determined that one would have expected to see
noticeable effects within 25 km of the demolition.
Given the uncertainties at the time, DoD doubled that,
and it was assessed that roughly 20,000 troops were
within the 50-km circle so defined. DoD used this
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assessment as a basis for mailing almost 20,000 sur-
veys in an attempt to get additional information from
the people that had been near Khamisiyah at the time
-of the demolition. DoD received 7,400 responses to
the surveys, with over 99 percent showing no physical
effects that could be correlated with exposure to the
chemical warfare agent sarin. ‘

Figure 18 depicts the Kuwaiti Theater of Operations
with last year’s 50-km circle around Khamisiyah and
DoD’s current understanding of military unit loca-
tions. Each dot represents where company-size units
were located based on DoD’s S3-G3 conferences.
These conferences helped develop much better fidelity
on the locations of troops, allowing DoD to move

~ from battalion-level accounting to company-level
accounting. While that has been completed for all of
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Figure 23 depicts the low-level exposure area, extend-
ing to the general population limit, for the first day.
The wind has driven the chemical cloud south-south-
west, extending almost 300 km and into Saudi Arabia.

This potentially exposed almost 19,000\troops t0 low -

levels of chemical warfare agent. Remember that this
plume is the composite of five models; the plumes
from each individual model predicted smaller expo-
sure areas. We used the composite approach to
increase our confidence that the resulting plume
would be our best estimate of the potential area cov-
ered, taking into account individual model biases.
This approach was critical for notifications and for
future epidemiological studies. However, we do not
expect that everyone under the composite plume was
exposed. - :
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The map for the second day (figure 24) shows the
effects of significant wind changes, thickening the
plume and shifting it toward the west. This is the day

~ of the highest potential low-level exposure, possibly

affecting 79,000 troops, including some at King
Khalid Military City. The initial cloud continued to
move downrange, and the constant evaporation of -
agent from the sand and wood continued to refresh the
plume, sending new tendrils from the pit.

By the third day (figure 25), the agent in the atmo-
sphere in the south had dispersed to levels below the
general population limit. Evaporation continued to
feed the plimme, which, because of additional wind
changes, was moving several directions, predomi-

(I8}
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would be counted on multiple days. The total, elimi-
nating double-counting, is nearly 99,000.

Next Steps

Epidemiological Work

The plume developed by our modeling efforts consti-
tutes our best estimate of the potential exposure and
will become a critical input for continued medical and
epidemiological research. The concentrations and dos-
ages people were potentially exposed to are essential
to some of that work. The maps in this paper refiect
only two levels of dosage and were developed using
one location for a unit each day, even though we know
they were moving. For the detailed epidemiological
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work ahead, each plume’s dosage contours will be
provided, and DoD will develop profiles for individual
units that show their exposure over time—both with
the concentration they had at any point in time and
with the cumulative dosage. That will become a part
of the ongoing medical research program. The number
of troops who have been exposed to very low levels
remain a concern, both immediately and in the long
run. We need to understand, through our epidemiolog-
ical and medical work, the effects of low-level chemi-
cal exposure for our veterans now and for the future.

g

-
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nantly up the Euphrates valley. Up to 3,300 troops
were exposed on this day.

The map for the fourth day (figure 26) shows a small
plume from evaporation moving to the northeast,
potentially exposing two battalions of troops there,
about 1,600. After that, any additional evaporation did
not exceed the general population limit. -

The table reflects the daily totals. As already indi-
cated, no units appear to have been exposed to dos-
ages causing first noticeable effects. Moreover, the

- daily numbers for low-level exposure do not sum to
the total exposed population, because some troops

359475PMb6 ©-37

4 Date

US Forces Potentially
Exposed to Nerve Agent

Number of troops by dcy

Day First Low Level*
Noticeable
Effects )
March 10 1 0 18.814
March 11 2 0 79,058
March 12 3 0 3,287
March 13 4 : 0 1.638

* Because people are counted on multiple days, the numbers do not
sum to the total exposed population of 98,910.
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Continued Support to the Veterans
.DoD has sent two different letters of notification. The
first were to the 99,000 that were under the composite
plume, indicating that we believe they may have been
exposed to low levels of chemical warfare agent. Cur-
rent medical assessments suggest that there are no
long-term health consequences, but that if veterans
have any concerns, they should contact DoD or VA.
The second letter went to those who received one of
. the 20,000 surveys last year but were not under our
modeled plume. That letter indicates that our best
assessment suggests that they were not exposed.
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"As we have stated, if anyone who seérved in the Gulf

has any concern about their health, whether they were

at Khamisiyah or not, they should be examined at a

DoD or VA facility. Hotline numbers are 1-800-796-

9699 and 1-800-PGW-VETS, réspectively. We will :
answer questions and ensure that the callers get the

medical treatment they need and deserve. Those desir-

ing to contact CIA for questions on modeling or other

issues in which intelligence support could help, call

the Agency's Public Affairs number: 703-482-7754.
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Introductory Note
From the Acting
Director of Central
Intelligence

On February 27, in response to President Clinton’s tasking to his Advisory
Committee (PAC) on Gulf War Veterans’ Illnesses, I appointed Robert Wal-

pole to be my Special Assistant for this issue. I asked him to have a Persian’

Gulf War Illnesses Task Force running by 3 March. One of its first tasks
was to determine what the Intelligence Community knew about the
Khamisiyah storage facility, when we knew it, and what we did with that
information. Former task forces had focused on identifving areas of poten-
tial exposure to chemical agents and on assessing what had happened in
March 1991 at Khamisiyah.

This paper and the accompanying documents do not contradict previous
intelligence warnings before Desert Shield/Desert Storm: that Iraq was
likely to have chemical warfare (CW) munitions in the theater of operations
and that Iraqi CW munitions might not be marked. It also does not change
our judgment that Iraq did not use chemical weapons during Desert Storm.

The paper does, however. illustrate that intelligence support associated with
Operations Desert Shield and Desert Storm—particularly in the areas of
information distribution and analysis—should have been better. Key issues
include problems with multiple databases; limited sharing of “sensitive” but
vital information; and incomplete searches of files while preparing lists of
known or suspect CW facilities. This Task Force is preparing recommenda-
tions to address these problems and will continue to assess how we can
improve. We will move aggressively to implement those recommendations.

Finally, I would like to thank the United Nations Special Commission for its

‘part in this public release of information. I also want to reiterate my com-

mitment to the men and women who served this country in the Persian Guif.
We owe them a full and accurate accounting of what happened. This paper

" is a part of that commitment. But this commitment also extends to enhanc-

ing intelligence support to men and women who will serve in the future.

ioqa - PN —

George;j . Tenet

i
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Khamisiyah: A Historical .
Perspective on Related
Intelligence

The US Intelligence Community (IC)' has assessed
that Iraq did not use chemical weapons during the
Gulf war. However. based on a comprehensive review
of intelligence information and relevant information
made available by the United Nations Special Com-
mission (UNSCOM), we conclude that chemical war-
fare (CW) agent was released as-a result of US
postwar demolition of rockets with chemical war-
heads in a bunker (called Bunker 73 by Iraq) and a pit
in an area known as Khamisivah.

Iraq’s Chemical Warfare Program

Before the Persian Gulf war, the IC assessed that Iraq
had a significant chemical weapons capability, includ-
ing chemically armed Scuds. The IC also assessed that
Iraq had used chemical weapons on numerous occa-
sions against Iran and its own citizens. At the time of
the US deployments to the Persian Gulf, the IC had
reached consensus that Iraq had chemical weapons in
its arsenal, had likely forward-deployed these weap-
ons, and was prepared to use them against Coalition
forces.

When Desert Shield began, our concerns about the
Iraqi use of weapons of mass destruction became the
focus of our chemical weapons analytic and collection
efforts. IC analysts sought to identify possible Iragi
CW facilities for targeting purposes. Sites throughout

Iraq were identified, albeit on incomplete information.

Several CIA chemical and biological warfare analysts

maintained internal 24-hour coverage during the start

of the air war and later through the ground campaign
to provide support to senior CIA officials and key

! The Intelligence Community comprises the Central Intelligence
Agency, Defense Intelligence Agency. Bureau of Intelligence and
Research (State), National Security Agency, National Imagery and
Mapping Agency, and several other organizations within the
Departments of Defense, Treasury, Justice. and Energy.

"wsli'('

Saudi Arabna
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policymakers. Although there were many reports of
chemical weapons use, analysis of all-source informa-
tion indicated that these were false alarms and that
chemical weapons were not used. CIA later published
an assessment concluding that Iraq had never
deployed chemical weapons to its frontline units,
subsequently decided to move them out of the theater
prior to war, and never used them agamst Coalition
forces.

In the months u’nmedxately following the Gulf war,
the IC turned its assets to identifying and characteriz-
ing Iraq’s surv:vmg CW and other weapons-of-

Lgnt 3
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Figure 2. Predemolition photo of Khamisivah ammunitiaﬁ sfqragg area
showing Bunker 73 and pit area. Darkened areas indicate bomb craters.
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mass-destruction capabilities. As the following intelli-
gence chronology demonstrates, the IC did not focus
on the possible release of chemical agent until after
veterans” health concemns surfaced.

Intelligence Chronology of the Khamisiyah Depot

When viewed with the clarity of hindsight, the history
of events at the Khamisiyah facility appears relatively
simple. The following intelligence chronology, how-
ever, underscores the complexity of the issue and the
ambiguity intelligence analysts face in piecing
together sometimes conflicting information.

The IC has access to a large volume and multiple
sources of information. but individual analysts rarely
have access to all information on a given topic. Fur-
thermore, not all information we receive is clear or
correct. Analysts normally must sort through large
volumes of reporting, much of which is contradictory,
inaccurate, incomplete, or ambiguous, to reach a sin-
gle analytic judgment. Finally, resource constraints
and conflicting priorities limit the number of intelli-
gence issues that can be addressed in depth.?

Intelligence on Khamisiyah was buried in a large vol-
ume of reporting that needed to be sorted and ana-
lyzed. Only after a massive interagency effort was this
evidence identified, isolated, analyzed, and prepared
for release. The sheer volume of reporting on Iraq
greatly complicated our ability to single out this one
facility—which was only a small part of the Iraqi
CW effort—and properly exploit information once
received: We will continue to search for relevant
documents and to release useful information.

The Intelligence Record: 1976-90

Before its demolition by US forces in 1991, the
Khamisiyah facility was a large ammunition storage

* Although monitoring Iraq’s CW program in general remained a
high priority, available collection and analytic resources were
focused on key production-related facilities rather than storage
sites. In addition. CW analysts were also responsible for monitor-
ing critical developmems in countries such as Libya. Iran. and
Russia.

depot in southeastern Iraq. approximately 100 kilome-
ters (km) from the Kuwaiti border. The facility we
now call Khamisiyah was first identified in intelli-
gence information from September 1976. while it was
under construction. The IC identified the facility as a
conventional ammunition depot. In June 1977. it was
assigned the name Tall al Lahm-—after a nearby
town—in our imagery database. [/] This remained the
most common name the United States used for the
facility until mid-1996, when the name used by the
Iraqis—Khamisiyah—was adopted 1o avoid confu-
sion. Information available to the IC identified the
facility’s location as 304700N/0462615E. /]

The first known reference to the depot using the Iragi
name Khamisiyah occurred in intelligence reporting
in April 1982, when the “Al Khamisiyah ammunition
depot” was mentioned in connection with the transfer
of munitions in support of Iraqi military operations
during the Iran-Iraq war. {2] This report did not spec-
ify the facility’s location, but subsequent reporting - .
associated it with the geographic coordinates of the
nearby town of Khamisiyah (3046N/04629E). {3]
Neither this reporting nor the intelligence from 1976
hinted at any connection with chemical weapons. This
facility was maintained in a National Security Agency
database as Khamisiyah, and in the imagery database
as Tall al Lahm. No apparent effort at the time was
made to reconcile the facility names.

While not discovered until 20 March 1997, intelli-
gence acquired in July 1984 currently provides the
earliest potential indication that chemical weapons or
chemical warfare activities might have been associ--
ated with the Khamisiyah depot at the time. As part of
an ongoing review of historical files on Khamisiyah,
we discovered information indicating that a decon-

" tamination vehicle normally associated with tactical

chemical defense was at the depot. This activity was
not associated with any specific bunker or other stor-
age structure and, by itself, does not provide confirma-
tion of chemical weapons storage.

The first recognized connection between Khamisiyah
and chermca.l weapons—and the only such evidence

prior 10 Iraq’s Autrust 1990 invasion of Kuwait—
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appeared in a CIA human-source report obtained in

May 1986.% This report was a translated copy of an

Iraqi CW production plan and discussed the transfer
- of themical weapons to Khamisiyah:

3,975 155-mm mustard-loaded artllery gre-
nades [sic] have been issued (from June 1984 to
March 1985) to al-Khamisiyah warehouses. We
do not have official data about using this quan-
tity by the third army corps. The warehouses
currently have 6,293 150-mm mustard bombs
[sic], enough to meet front demands for four
days on a 15-minute mission.* {4]

This report was made available to select individuals in
 the policy and intelligence communities—including
DoD officials—but did not receive broad distribution
because of its sensitivity.’ Of note, the munitions men-
toned above were artillery shells containing mustard
agent. Thus, they were different from those blown up
by US toops at Khamisiyah in 1991; those were
122-mm rockets containing the nerve agents sarin and
GF, which—according to Iraqi declarations—were
moved to Khamisiyah in January 1991.

A CIA assessment in November 1986 used the above
~ information to conclude that chemical weapons were
stored during the Iran-Iraq war “at the southern for-
ward ammunition depot located at Tall al Lahm "¢

3 Two previous efforts by CIA to describe its assessment of what
we knew abour Khamisiyah were imprecise, and were contradic-
tory with the fact that we had associated chernical weapons with
the Khamisiyah facility in 1986. These previous efforts were a
chronology transmitted to DoD on 24 January 1997 for its prepara-
tion of the Khamisiyah Case Narrative, and a 26 February 1997
Fact Sheet. One of the purposes of this paper is to set the record
straight.

“ Al the tirne these weapons were first moved to Khamisiyah, Iraq
had just begun to use large numbers of chemical weapons on the
banlefield, although the Iran-Iraq war had been under way for
nearly four years. Analysts viewed Iraqgi CW practices in the early
years of its CW program to be haphazard, and not indicarive of
routines established once the program matred.

$ Limiting access to very seasitive reports is ap important measure
in ensuring anonymity of the report’s source, whose life would
almost certainly be at risk if his government discovered his iden-
tity. Because of such sensitivity, however, this report—and other
sensitive reports cited in this chronology—were not available elec-
tronically and were not easily retrievable by analysts doing retro-
spective analysis.

¢ This assessment was one of many routine IC reports on Iraq's CW
program and was distributed to DoD and other elements of the pol-
icy and intelligence communites. .

This assessment shows that a connection had been
made at that time between Khamisiyah and what we
knew as Tall al Lahm. It also stated that “a new gener-
aton of 16 bunkers will expand Iraq’s capability to
store CW munitions at six airfields and at three ammu-
nition storage depots that are strategically located
throughout the country.” [5] Subsequent analytic
efforts focused on this new generation of bunkers—
dubbed “S-shaped” bunkers by the IC because of their
unusual shape—as the most likely storage sites for
forward-deployed Iragi chemical weapons. [5] None
of these bunkers was located at Khamisiyah: the near-
est were located at Tallil Airfield and the An Nasiriyah
Southwest depot. Over time, the IC developed a bias
toward the S-shaped bunkers as intended for CW
storage. By 1991, this bias led analysts to conclude,
erroneously, that reporting about Khamisiyah referred
to the An Nasiriyah SW depot.

Reporting from early 1988 with the same high reli-
ability, sensitivity, and handling as the May 1986
report, stated with regard to Iraqi chemical weapons
storage locations:

As of early 1988, Iraqi artillery shells, bombs,
and rockets loaded with chemical warfare (CW)
materials were stored either at Samarra or in a
large ammunition dump near the town of
Muhammadiyat. This facility was located about
12 [sic] kilometers outside of Baghdad. Addi-
tionally, 122-mm rockets temporarily were
stored at the airbase in Kirkuk for further trans-
port to Sulaymaniyah. [6]

This report, especially with the “either-or” construc-
ton, suggested that chemical weapons were not stored
at Khamisiyah or any other location in southern Iraq at
that time. In addition—because we had previously
identified an S-shaped bunker at Kirkuk airfield—
mention of CW storage at “the airbase in Kirkuk” in

_the 1988 report further strengthened the IC’s focus on

S-shaped bunkers and the assessment that they would
be used for forward deployment of chemical muni-
tions, lzgt were not intended for long-term storage.

This infofh!aﬁon, the swrengthened analytic bias
toward S-shaped bunkers, and several other factors




may have played a role in Khamisiyah’s omission
from CW facility lists generated by the IC between
1986 and 1991. For example, following the May 1986
report and the November 1986 assessment, some ana-
lysts believed the reported activity at Khamisiyah
represented temporary, forward-deployed storage.”
We have located no additional reporting suggesting
chemical weapons were stored at Khamisiyah from
May 1986 to the end of the Iran-Iraq war in 1988—a
period in which Iraq used thousands of tons of CW

agents against Iran. :

Operations Desert Shield/Desert Storm:
August 1990-February 1991

Additional information concerning possible chemical
weapons storage at Khamisiyah was obtained shortly
after Iraq invaded Kuwait, but was not recognized
until early 1996 during a review of the Khamisiyah
facility as a possible CW agent release site. Intelli-
gence acquired on 18 August 1990 showed what was
reported only as munitions transloading activity.
Because CW analysts did not carry Khamisiyah on
their lists of CW-related facilities in 1990, the infor-
mation was not reviewed by chemical weapons spe-
cialists at the time. We now judge that this activity
might have been a chemical weapons transfer under
way outside a bunket at Khamisiyah; we have deter-
mined that this was not Bunker 73.

Khamisiyah was not mentioned as a chemical weap-
ons storage location in any finished intelligence docu-
ment or list of facilities produced during the months
leading up to Desert Storm. At the time, the IC unani-
mously identified S-shaped bunkers as the most likely
locations for forward deployment of chemical weap-
ons when tasked to identify Iraqi CW facilities. Asa
result, Khamisiyah was not added to IC lists of sus-
pect Iragi CW facilities. Analysts emphasized at the
time, however, that chemical weapons could be stored

7 Forward-deployed storage, by definition, is deemed tw be tempo-
rary; that is, for use during wartime-related operations. Neverthe-
less, analytical judgments about the forward-deployed usage of
Khamisiyah, either at that time or currently, should not be misinter-
preted as a justification for the facility’s not being listed as a poten-
tial chemical weapons storage site prior to Desert Storm. Givea the
uncernainties at the tirne about locations of Iraq's CW stockpile, IC
lists of suspected chemical weapons storage facilities should have
been broader and should have included sites at which chemical
weapons had previously been stored. - .

anywhere—even in the open. [7] Nevertheless, the
Tall al Lahm facility was mentioned in 28 February
1991 military intelligence information requests as sus-
pected to have possibly contained chemical munitions
prior to the ground war. 8]

A report pertaining to chemical weapons at a location
we now know to be Khamisiyah was obtained during
Desert Storm. On 23 February 1991, a CIA reporting
cable indicating potental storage of chemical weapons
was sent to CIA Headquarters and Desert Storm
support elements in Saudi Arabia. This cable reported
the location to be 3047N/04622E. The cable did not
provide the name of the facility or any details about the
chemical weapons, but mentioned the information
corresponded to a storage area “east of Juwarin.” The
chain of acquisition of this report was quite tenuous.
The source was reportedly in the Iranian Air Force or
Air Force-related industry; he apparently passed the
information through foreign intermediaries. [9] In
Saudi Arabia, this report was immediately made avail-

- able to Central Command (CENTCOM) and some

subordinate US military elements in Riyadh. [10]
Review of the cable shows the coordinates to be at or
near the town of Tall al Lahm on various maps, and the

' storage area (unnamed) on the Joint Operations

Graphic (JOG) series map to be near “Al Khamisiyah.”
This storage area is the Khamisiyah storage facility.

On 24 February, CIA was informed that CENTCOM/
Collections tasked its assets to investigate this facility.
On 25 February 1991, CIA/DO telephoned a CIA ana-
lyst and relayed some of the information in the cable.
The analyst noted that the coordinates were close to
the An Nasiriyah depot and Tallil airfield, both of
which were carried as suspect CW storage facilities
because of the presence of S-shaped bunkers. The
analyst consulted with the National Photographic
Interpretation Center (NPIC) and learned that CW-
related activity had been reported at An Nasiriyah in
mid-January 1991. On the basis of this activity, the
analyst suspected that the report referred to the An

. Nasmyah depot.? [11] Nevertheless, this misidentifi-

¢ Later information suggests that An Nasiriyah actually was a CW
storage facility at the beginning of Desert Storm. According to
Iragi declarations, the undamaged rmustard rounds stored in the
open near Khamisiyah were moved there from Nasiriyah after the
air war began. )




cation was never relayed to DoD. Instead, CIA indi-
cated that “WE ARE UNABLE TO IDENTIFY
SPECIFIC CHEMICAL STORAGE FACILITY AT

[referenced] LOCATION.” [12] The second paragraph '

of the 23 February 1991 cable was subsequently sent
to select CIA analysts.

During 23-25 February 1991, Army Central Com-
mand (ARCENT) issued a collection emphasis for the
coordinates mentioned in the 23 February CIA cable;
this emphasis, however, requested confirmation that
Iragi woops were present and did not mention chemi-
cal weapons. {13] In addition, it is unclear if there is
any direct relationship between this information and a
26 February 1991 XVII Airborne Corps log entry
stating that there were “possible chemicals on Objec-
“tive Gold,” a locaton at or near Tall al Lahm.® [/4]

Also in February 1991, DIA completed a review of
nonrefrigerated “12-frame” bunkers. (Just as the pre-
viously mentioned S-shaped bunkers were associated
with the storage of chemical weapons, 12-frame bun-
kers were believed to be potential storage sites for
biological and possibly chemical weapons.) In late
February, DIA notified CENTCOM that such bunkers
were at Tall al Lahm and at five other facilites. [15]

On 28 February 1991, CENTCOM’s National Military
Intelligence Support Team (NMIST) requested that
ARCENT determine by 4 March whether chemical or
biological weapons were present at 17 suspected
CBW storage locations occupied by ground forces.
The request stated that “THESE SITES WERE SUS-
PECTED TO HAVE POSSIBLY CONTAINED
SPECIAL MUNITIONS PRIOR TO THE GROUND
WAR.” The Tall al Lahm depot and the adjacent revet-
ted storage area were included in this list. [§] A
response from VII Corps on 1 April states that no
chemical weapons were found at either part of Tall al
Lahm or at 11 other sites on the list occupied by US
troops. Four of the facilities were not occupied by US
troops and could not be surveyed.!° [16]

9 This paragraph was prepared in coordination with DoD’s Office-
of the Special Assistant for Gulf War Hllnesses.
1o This paragraph was preparadmooordmauonwnhDoDs Office
of the Special Assistant for Gulf War Dlnesses.

The Postwar Period: March-April 1991

Postwar reports received by the IC indicated that no
chemical weapons were found in the Kuwaiti Theater
of Operations (KTO). [17] These reports were gener-
ally accepted by the IC. While most national-level
sources said that Iraq’s chemical munitions were prob-
ably not marked, lower-level tactical units were dis-
seminating information on markings that was gathered
from enemy prisoner of war (EPW) interrogations and
other local sources. [17] As a re'su‘lt, either the stan-
dard US CW marking system or incorrect markings
data gleaned from EPWs were mistakenly used by
some CENTCOM woops as the basis for determining
if captured Iraqgi munitions contained chemical agents.
On 6 March 1991, in an attempt to gain clearance to
enter the KTO, CIA analysts relayed concerns about
the markings issue to CENTCOM J-2 and J-3 officers

~ in Saudi Arabia through the Joint Intelligence Liaison

Element in Saudi Arabia (JILE/Saudi):

ALTHOUGH THERE HAVE BEEN EPW
REPORTS THAT IRAQ’S CHEMICAL MUNI-
TIONS HAVE COLORED BANDS {[or]
OTHER MEANS OF IDENTIFICATION, OUR
EXPERIENCE WITH THE MUNITIONS -
IRAQ USED IN ITS WAR WITH IRAN INDI-
CATES THAT THE IRAQIS DID NOT/NOT
MARK THEIR CHEMICALLY FILLED
MUNITIONS. WE BELIEVE THE EPW
REPORTS ON MARKINGS MAY REFLECT
TRAINING CLASSES ON CHEMICAL
MUNITIONS USING SOVIET EXAM-
PLES..JF PERSONNEL IN THE KTO ARE
NOT AWARE OF THIS POSSIBILITY,
OPPORTUNITIES TO SUCCESSFULLY
IDENTIFY CHEMICALLY FILLED MUNI-
TIONS MAY BE MISSED. WHEN CACHES
OF UNMARKED MUNITIONS ARE
DESTROYED, THERE IS ALSO THE POSSI-
BILITY THAT INDIVIDUALS COULD BE
EXPOSED TO CHEMICAL WARFARE
AGENTS (18]




Although not known to analysts at the time, US forces
had destroyed Bunker 73 at Khamisivah two days
earljer. "

As reported by UNSCOM inspectors. the Iragi chemi-
cal weapons inadvertently demolished by US troops at
Khamisiyah had no CW-specific marking or colored
bands. Furthermore, Iraqi munitions at Khamisiyah
that did bear colored markings—as seen on US
military photography—can be readily identified as
non-CW munmons

In April 1991, the United States intercepted an Iraqi
report that claimed American forces blew up the
Khamisiyah depot on 1 and 2 April 1991. [19] In fact,
according to DoD, US forces had demolished the
majority of the facility during 4-10 March 1991,

_ although additional demolition continued to occur

until US forces withdrew in mid-April. Additional
reporting, distributed widely within the IC, indicated
that Khamisiyah was later surveyed by Iraqi forces
seeking to salvage usable munitions. This reporting
indicated that the Iraqgis believed “MOST OF THE AL
KAMISIYAH [sic] AMMUNITION DEPOTS WERE
DESTROYED BY ‘AMERICAN’ AIRCRAFT
BOMBING OR DETONATION . . . ” [20] None of
this reporting mentioned the presence of chemical
weapons, however, and they were not reviewed by
CW analysts.

Supporting UNSCOM: May 1991-93

The first indication that damaged chemical munitions
were located at Khamisiyah appeared in Iraq’s 16 May
1991 declaration to the United Nations. In that decla-
ration, Baghdad listed 2,160 destroyed sarin-filled
122-mm rockets at “Khamisiyah stores” and 6,240
intact mustard-filled 155-mm artillery shells at
*“Khamisiyah stores (Nasiriyah).” [2]] Because of the
previous assessment that An Nasiriyah was a suspect
CW storage facility, the IC assumed at the time that
this was the facility Iraq was referring to, and that
what the Iraqis called Khamisiyah, we called An ,
Nasiriyah. A follow-up Iraqi declaration from 17 May
reported that “Khamisiyah stores (Nasiriyah)” was
located at 3046N/04630E. "' These declarations to the

UN were obtained through the Department of State
and were given broad distribution throughout State,
DoD, and the IC.

In August 1991, CIA published a highly classified
intelligence assessment on Iragi noncompliance with
UN Security Council Resolution 687, which mandated
the elimination of Iraq’s chemical, biological, and
nuclear weapons and ballistic missile programs. This
report, which received limited distribution within the
intelligence and policy communities,'* compared
Irag’s grossly inadequate declarations with what we
knew about its programs to develop weapons of mass
destruction. Khamisiyah was listed in this document
as a known CW storage site:

We know . . . that chemical weapons have been

" stored at three declared sites—Samarra’,
Muhammadiyat, and Khamisiyah—for several
years . .. Chemical weapons were stored at the
Khamisiyah site as early as 1985 . . . Iraq
declared that chemical munitions are stored at
the Khamisiyah storage facility, near the city of
An Nasiriyah...reporting indicated in 1986 that
several thousand mustard munitions were stored
at the Khamisiyah site. The Iragi coordinates are -

1 These coordinates fall near—but not directly on—the
Khamisiyah depot. The geographic coordinates declared by the
Iraqis for other CW sites known to us were in error by as much as
30 minutes (about 50 kilometers), however, so the accuracy of
declared coordinates was questionable. As a result, the deciared
coordinates were viewed by the IC as consistent with the An Nasir-
iyah depot. In addition, the Iragis were less than forthcoming and
sometimes xmsladmg in this and other declarations, which tended
10 bring to question the overall c:edxbxhty of Iraqi information.
12 Extemal distribution:
The President
Assistant to the President for National Security Affairs
Assistant to the President and Deputy for Nauonal Security
Affairs

The Secretary of State

The Secretary of Defense

The Secretary of Energy

Chairman, Joint Chiefs of Staff

The Director, Defense Intelligence Agency

The Director, National Security Agency

The Director, Arms Control and Disarmament Agency

Assistant Secretary of State for Intelligence and Research

Assistant Chief of Staff of Air Force Intelligence
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Figure 4. Some [raqi munitions at Khamisivah—
such as this high-expiosive squash head (HESH
round—had colored markings bur were readily
identified as non-CW munitions.
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close to those of a storage facility near An Nasir-
tyah that contains one S-shaped bunker. The
bunker was extensively damaged by Coalition
attacks.:{[Emphasis added.} {22

While drafting this paper. CIA analysts reviewed the
May 1986 report. At that time. they interpreted
Khamisiyah to be An Nasiriyah in light of the wording
in Iraq’s May 1991 declaration. as well as the analyti-
cal emphasis placed on S-shaped bunkers. In addition.
the quote cited above contains several inaccuracies:

*+ We knew that chemical weapons had been stored at
Samarra and Muhammadivat for several vears: that -
part of the August 1991 paper was correct. How-
ever. we did not know——and still do not have evi-
dence—that chemical weapons had been stored at
Khamisiyah or Nasirivah for several vears. At the
time the paper was wrirten. we knew that chemical
weapons had been stored at a site named
Khamisivah during 1984 and 1985. and we
had known that for severuf vears.

* The negation date of 1985 was inaccurate: the
May 1986 report—ftrom which this quote was
extracted—clearly indicated that chemical weapons
were moved to Khamisivah in June 1984,
?
On the Khamisiyah issue. in short. this paper not only
perpetuated the erroneous connection with An
Nasiriyah. but it also generated some additional
inaccuracies. [22] : i

During the UNSCOM 9 (CW 2) inspection from 15 to
22 August 1991. Iraq stated that Coalition troops still
occupied Khamisivah on 18 April 1991—the date of
Irag’s first declaration—and that Iraq was unable to
account for the chemical weapons stored there until -
after Coalition forces departed. This information was
first obtained by the US Government in September
1991 bur was not widely available until June 1992.
(23]

The US,;Go\/emment continued to confuse
Khamisiyah with Nasiriyah until after October 1991.
when GNSCOM 20 inspected Khamisiyah and




Figure 5. Demolition of hunkers at Khamisivah. 4 March | 991 .

documented the location and disposition of chemical
weapons at the site.'* {24] Continuing to bolster the
erToneous connection between An Nasiriyah and
Khamisiyah. a DIA analyst using an IC presentation
briefed the UNSCOM 20 team on An Nasiriyah
before the inspection. believing this to be the site Iraq
called Khamisivah. The Arms Control Intelligence
Staff (ACIS) " later determined—on the basis of a
description of the facility and better locational infor-
mation obtained through Global Positioning Satellite
{GPS) receivers—that Khamisiyah was actually the
facility known to the United States as Tall al Lahm.
(25.26] ’

The Iraqis claimed that Coalition forces had destroyed
. buildings and munitions at Khamisivah. At the time.
many analysts believed that the chemical weapons

** Additional information about Khamisivah was obtained by two
UNSCOM inspection teams later in 1991, but this information was
not passed to the United States until after information from the
UNSCOM 20 inspection. During the UNSCOM 11 (August 1991)
inspection. the correct coordinates of Khamisivah were acquired by
UNSCOM from the Iragis. UNSCOM 17 became the first inspec-
tion team at Khamisivah when it very briefly visited the site on

25 October 1991. ’

* ACIS is an interagency organization that. at the time. was the [C
focal point supporting US Government efforts vis-a-vis Irag. -

10

357523PM6 4.7

found at Khamisiyah might have been placed there
after the ground war as part of the Iraqi effort to
conceal aspects of its weapons-of-mass-destruction
programs. In hindsight. the April 1991 intercept of
similar information mentioned earlier should have
added credibility to the Iragi claim and should have
led the US Government to conclude much sooner that
Khamisiyvah was a potential CW release site. The IC
requested DIA review available imagery of the facility
for preinspection activity that would suggest that the
Iraqis staged the inspection. However. no images
immediately prior to the inspection were available.
That review covered only a short period prior to the
inspection and did not extend to a review of intelli-
gence that included the 18 August 1990 information
described earlier. '

On 12 November 1991. DoD disseminated a report
drafted by ACIS, which included Iraq’s claims about
Coalition destruction of chemical munitions and
offered some supporting evidence:

THE IRAQIS CLAIMED THE BUILDINGS
AND MUNITIONS WERE DESTROYED BY
OCCUPYING COALITION FORCES. IN




Figure 6. United Nations inspection, October 1991.

THE TEAM’S ESTIMATION, THE
DESTRUCTION OCCURRED AS A RESULT
OF LOCALLY-PLACED EXPLOSIVES AS
OPPOSED TO BOMBING. [27]

The report was widely disseminated. including to
DoD. The same day. additional information suggest-
ing that US forces conducted demolition activities in
the areas inspected by UNSCOM 20 appeared in an
intemnal ACIS administrative cable, which was not
distributed outside CIA:

THE INSPECTORS ALSO NOTED THAT
THE BUILDINGS [at Khamisiyah] WERE
DESTROYED BY DEMOLITIONS AS
OPPOSED TO AERIAL BOMBARDMENT.
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Dhahran] OF THE LOCATION AND EVI-
DENCE FOUND AT TALL AL LAHM. WE
RECEIVED INFORMATION FROM ARCENT
TO THE FACT THAT 24TH MECHANIZED
INFANTRY DIVISION WAS LOCATED IN
THE VICINITY OF TALL AL LAHM. BUT
WE ARE UNABLE TO CONFIRM IF U S.
TROOPS DID IN FACT DESTROY BUILD-
INGS AT THIS PARTICULAR SITE. WE ARE
SENDING THIS INFORMATION TO YOU IN
ORDER TO TAKE APPROPRIATE ACTION
AS YOU SEE FIT AS THE RISK OF CHEMI-
CAL CONTAMINATION BY 24TH ID PER-
SONNEL IS A POSSIBILITY. [28] '

THEY ALSO FOUND AN EMPTY U.S.
CRATE LABELED AS M48, WHICH ARE -
SHAPE CHARGES USED BY THE U.S. MILI-
TARY. [We] NOTIFIED ARMY CENTRAL
COMMAND (ARCENT) [G-2 Forward in

Internal documents show that ACIS contacted an indi-
vidual'in the office of the G-2, 24th Mechanized
Infantry Division, on 20 November 1991. [29. 30]
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Figure 7. Remnunis of Bunker 73 ar Khamisivah. February!Mareh 1992,

Subsequent information identified by DoD’s Ottice of .
the Special Assistant for Gulf War Ilinesses indicates
that G-2 asked G-3 whether the 24th found chemical
weapons. or was at Khamisivah. ACIS did not pursue
thix issue with JCS. DIA. or OSD at that time. We
have sesn no evidence vet that ARCENT included the
findings in reports to higher authorities.

The UNSCOM 29 inspection in February and March
1992 involved the destruction of hundreds of chemical
munitions at Khamisivah. During the inspection. the ~
Iragis repeated their claim that Coalition forces
destroved chemical munitions in 1991, [3/] After

v
.
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leaving Iraq. one of the UNSCOM team members
informally requested additional background informa-
tion betore further destruction activities at
Khamisiyah. This involved details pertaining to Coali
tion force activities at Khamisivah: who was there.
when they were there. and what actions were taken.
[32] UNSCOM never made a tormal request tor this
information and never followed up on the informal
request. perhaps because UNSCOM decided no fur-
ther destruction activity at Khamisivah was necessary.
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In February 1996. CIA began a search for documents
relating to the Khamisivah facility as a possible chem-
ical agent release site in 1991. Early in that search. an
undated working paper was found in an Iraqi chemical
weapons inspections file in the Nonproliferation
Center (NPC). * Further queries indicated that an NPC
officer drafted the working paper in May 1992. intend-
ing it to be included with a formal action requirement
to DoD after determining that no action had been
taken on the earlier informal request. [33] In the paper
he suggests the possibility that US forces unwittingly
destroyed CW munitions at Khamisiyah. He does not
recall taking any further action on the draft. and he did
not maintain a copy in his personal files. [34] CIA
cannot find any record of it being attached to a task-
ing. distributed within NPC or CIA. or sent to the IC

or DoD. It is possible that no further action was taken .

because the issue of the presence of Coalition forces at
Khamisivah had already been raised with DoD in
‘November 1991. In addition, as stated earlier.
UNSCOM had decided that no further destruction at
Khamisiyah was necessary. and the IC continued to

focus on the large portions of Iraq’s CW program that

Baghdad had hidden.

Gulf War Illnesses Concerns: 1993-Present

From 1993 through mid-1995. CIA efforts focused on
providing intelligence support to DoD investigations.
since most of DoD’s efforts involved operational
issues.

During a Senate Banking Committee hearing on

25 Mav 1994. Senator Don Riegle focused on the
issue of potential CW agent fallout from bombed Iraqx
facilities. including the “An Nasiriyah™ depot. The
Director of NPC addressed the issue of chemical
weapons in the KTO:

The coalition forces did not find any CW agents
stored in the Kuwaiti theater of operations, with
the exception of some the UN found near An
Nasiriyah.

B In December 1991. NPC took over the former ACIS role of IC
focal point supporting US Government efforts vis-a-vis Irag.

T

This reference to An Nasiriyah. and others made by
DoD officials at the hearing. demonstrate that there
was still some confusion at the time about where
chemical weapons were found in the KTO. [35]

In August 1994, DIA responded to a series of ques-
tions related to Gulf war illnesses that were posed by
the Senate Banking Committee. Distrust of Iraq and
continuing confusion surrounding Khamisiyah are
reflected in DIA’s response on the issue of chemical
weapons in the KTO:

Finally. it has been widely circulated that UN
inspection teams found thousands of destroyed

- and intact chemical rounds in an ammunition
depot at Nasiriyah. and that this discoverv con-
tradicts our statement in paragraph one of this -
answer. Nasirivah technically is outside the
KTO. being north of 31°00 N and the Euphrates
River. More importantly. it was not in the terri-
tory occupied by Coalition forces after the war.
Moreover. the following points are relevant
because UN inspectors did not really “find” the
subject munitions. In reality. the Iraqis declared
the munitions to the UN and the inspectors even-
tually went to that location to check what the
Iraqis had reported:

1) The UN inspection occurred at least eight
months after the war:

2) The-location of the “found” chemical
rounds was 15 miles from the widely dis-
cussed CBW bunkers bombed at Nasiriyah
(the site which was originally expected to be
inspected). The bombed bunkers were not
inspected until one year later in Oct 1992 and
found to contain no chemical or blolooxcal
weapons . . . [36]

Because of the increased focus on Gulf war illness
issues by both the public and Congress, as well as

concerns raised by two CIA analysts, Acting Director

of Central Intelligence Studeman authorized a
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comprehensive review of intelligence by CIA on the
issues related to the Gulf war in March 1995.
Throughout the summer of 1995, CIA conducted a
study to evaluate the possibility that US forces ¢ould
have been exposed to fallout from US bombing of
Iraqi CW production and storage facilities. As part of
this study, a CIA analyst constructed a comprehensive

* summary of Iraqi CW-related facilities, focusing on

the status and dispositon of CW agents at these sites.
Separately, an NPC officer reviewed UNSCOM infor-
mation. The Khamisiyah facility emerged as a key site
that needed to be investigated because of its proximity
to Coalition forces and the ambiguities surrounding
the dispositdon of chemical weapons at the site. [37]
CIA informed DoD’s Persian Gulf Investigative Team
(PGIT)' in September 1995 of Khamisiyah’s impor-
tance and requested additional information about US
roop actvides there to which PGIT responded in
October. [38. 39]

CIA’s research of Khamisiyah intensified in 1996 as
evidence of unwitting US involvement in CW-related
destruction activities began to be recognized. On

26 January 1996, as part of a preliminary briefing to
National Security Council staff on CIA’s declassifica-
ton initiative and ongoing study about potential
exposure to.chemical, biological, and radiological
agents during the Gulf war, CIA mentioned the
possibility of CW storage and agent release at the
Khamisivah facility. [40] NSC Staff indicated that this
needed to be pursued aggressively together with DoD.
Between 8 February and 7 March 1996, analysts con-
ducted an intensive search of historical files, imagery,
and other records, uncovering more evidence linking
US woops to destruction of chemical weapons at

. Bunker 73 at Khamisiyah. A retrospective search of

imagery, for example, revealed that a row of bunkers
at Khamisiyah had been destroyed between 1 and
8 March 1991—after the cease-fire. Analysts also

‘uncovered cables indicaing UNSCOM inspectors

had found evidence of US demolition charges at

- Khamisiyah. [28] On S March 1996, CIA informed
.a Presidential Advisory Committee (PAC) staffer
* that a probable release of chemical agent occurred

at Khamisiyah in conjunction with US woops.
On 10 March 1996, a CIA analyst heard a tape
recording of a radio show in which a veteran of the

16 Established in June 1995.

37th Engineering Bartalion described demolition
actvities at a facility the analyst immediately
recognized as Khamisiyah. PGIT was informed on
11 March, and the PAC was notfied the same week.

CIA and DoD personnel met with UNSCOM officials
on 19 March 1996 to begin a dialogue regarding Gulf
war illnesses issues. At this meeting, UNSCOM indi-
cated that it planned to revisit Khamisiyah to resolve
newly raised munitions accounting issues. As a result
of this dialogue, UNSCOM agreed to make public
appropriate relevant information. At the 1 May 1996

. PAC meeting, CIA publicly announced that the 37th

Engineering Battalion had destroyed munitions at
Khamisiyah in March 1991 and that CIA was “work-
ing with the DoD Investgative Team to resolve

‘whether sarin-filled rockets were destroyed at Bunker
“73 and whether some US personnel could have been

exposed to chemical agent.”

During UNSCOM’s inspectdon of Khamisiyah on

14 May 1996, it was determined that some of the
destroyed rockets in Bunker 73 were chemical weap-
ons. This was based on the presence of high-density
polyethylene inserts, burster tubes, fill plugs, and
other features characteristic of chemical warheads for
Iragi 122-mm rockets. In addition, Iraq claimed for
the first time that Coalition troops also destroyed the
rockets in the nearby pit area at Khamisiyah. [4/] In
light of this information, CIA and DoD determined
that US forces destroyed chemical weapons in Bunker
73 on 4 March 1991 along with more than 30 bunkers
containing conventional weapons. DoD publicly
announced these conclusions on 21 June 1996. CIA
efforts since then have focused on modeling the
effects of agent releases at the bunker and on invest-
gating the pit area demolition.

By August 1996, CIA had completed its study of
potential exposure caused by US bombing of Iraqgi
chemical facilities and by the demolition of Bunker 73

" at Kharmnisiyah. The results were made available to the

public. Several critical data points necessary for a
more accurate estimate of the potential chemical
hazard resulting from demolitions in the pit, how-
ever, were not available. The details surrounding

14
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Figure 8. Predemolition photo of pit area near Khamisivah.

destruction of chemical weapons in the pit area are
less certain than events at Bunker 73. Recent analysis
of the evidence suggests that two destruction events at
the pit—the first on 10 March 1991 and the second on
12 March—are more likely than a single event.

Ongoing investigations related to Gulf war illnesses
have shed light on the sequence of events at
Khamisiyah. DoD—including DIA and the Defense
Humint Service (DHS)}—and CIA have recently
acquired several pieces of information. UNSCOM has
made available selected videotapes, photographs. and
sample analysis taken from destroyed munitions from
the UNSCOM 20 inspection in 1991. In addition, we

- have spoken with two of the soldiers who performed

demolition activity in the pit area. These data strongly
suggest that munitions in the pit were destroyed by US
troops and provide evidence that demolition might
have occurred on two separate occasions.!”

" DIA searched for tactical imagery of Khamisivah taken after the
demolition but found none: this imagery was not systematically
archived. The Army IG acquired a ground photograph that. upon
analysis. appears to have been taken in the pit after demolition.
This is only the third known photo of Khamisivah taken immedi-
ately after the demolition. It has 2ireadyv been released publicly
and. in tact. has been used on fivers written by CIA and DoD 1o
provide and seek more information on Khamisivah.

15
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Efforts To Help Address Gidf War Illnesses Issues

Several IC rask forces have been created since the ini-
tial DoD emphasis in 1994 on identifving intelligence
information thar may be related to Gulf war illnesses.
DIA formed a search and declassification effort in
March 1995. followed in October 1995 by CIA's
Persian Guif War liinesses Task Force. These groups
were lasked with identifving. declassifving. and pub-
licly releasing intelligence information thar might
shed light on potential causes of Gulf war illnesses.
In October 1996. DIA formed a Persian Gulf Focus
Group to support Gulf war iliness-related efforts

in other DoD offices and CIA. Most recently, on

27 February 1997. Acting DCI George Tener created
an IC task force on Persian Gulf war illnesses in
parallel with President Clinton’s 60-day directive 1o
the Presidential Advisory Committee. One of the
purposes of this task force. which began its work on
3 March. is 1o ensure all documentarion relevant to
Khamisiyah and Gulf war ilinesses is made available
promptly to the many governmentwide offices now
involved in the issues.




Figure 9. Chemical rockets destroved in pit area. Mar.ch 1991.

Some Lessons Learned

Even though CENTCOM listed the Khamisiyah facil-
ity as a potential CW storage site before the ground

- war. and additional concems about the facility were
transmitted in February 1991. this historical perspec-
tive highlights several areas that need attention:

* Intelligence agencies must reconcile information in
databases to eliminate confusion about facilities.
For example. different agencies” information on
munition storage sites needs to be analyzed to gener-
ate a common list. This would minimize the type of
confusion and misconnections made on the
Khamisiyah issue and may have prompted an earlier
review of older intelligence for evidence of possible
CW storage or transfer activities.

35752:1PM6 ¢-97

» Intelligence components handling sensirive informa-
.rion must review their procedures for deciding how
to share vital information with others who have a
need 1o know. For example. intelligence analysts in
- Washington were not told that the original source of
the 23 February 1991 report was someone in the
Iranian Air Force or Air Force-related industry. [50]
This cable and others related 1o subsequent UN
inspections were not shared with DIA.

-« Intelligence analysts must remain-increasingly care-

ful to avoid “tunnel vision™ in crafting their judg-
ments, The culture during the late 1980s stressed
making definitive judgments and eschewed alterna-
tive outcomes or analysis. The IC in recent years has
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made important strides in addressing these prob-
lems, including changing its culture and instituting
analyst training programs to stress inclusion of
alternative scenarios and conclusions.

Finally, as intelligence agencies support defense
and policy efforts on specific issues, they must -

. ensure that searches are more thorough in order to

provide the fullest possible answers. For example, a
search of CW files dating back to Iraqi use of CW in
the Iran-Iraq war would have revealed the 1986
Khamisiyah-Tall al Lahm connection and its associ-
ation with chemical weapons, and at a minimum
should have placed the facility on the IC’s list of
suspected CW sites for targeting and waming. It
might also have prompted a more thorough search
for other information.
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The DCI Persian Gulf War Ilinesses Task Force will
be providing a paper on the lessons learned through its
studies. That paper will include recornmendations to
address concems discovered in this study, as well as
any others discovered by the Task Force in the course
of its work. In this regard, the Task Force’s intent is
not only to assist US Government efforts on Gulf war
illnesses issues, but also to help the IC enhance its
efforts for the future.
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Chronology

Information & Events

Actions "

Sep 76: First intelligence revealing depot

Jun 77: Depot named “Tall al Lahm” in imagery
database

Sep 80: Iran-Iraq war begins

Apr 82: First mention of “Khamisiyah” depot in
reporting

Aug 83: Iraq begins using chemical weapons against
Iran

Jul 84: Decon vehicle present at' Khamisiyah; not
found untl March 1997

May 86: Sensitive human-source report indicates
chemical weapons moved to Khamisiyah between
Jun 84 and Mar 85; report received limited
distributdon

Nov 86: CIA/DI intelligence assessment concludes
that chemical weapons stored at “Tall al Lahm,” but
highlights S-shaped bunkers as future CW
deployment sites ’

2 Aug 99: Iraq invades Kuwait

18 Aug 90: Possible chemical weapons transfer
activity underway at Khamisiyah, but not identified
as such undl early 1996

Reported as munitions transloading activity

17 Jan 91: Desert Storm air campaign begins

23 Feb 91: CIA reporting cable sent to Headquarters
and Desert Storm support element states chemical
weapons stored at 3047N/04622E (now known to
be Khamisiyah)

Report passed to CENTCOM in Riyadh;
CENTCOM issues several collection taskings that
week, but relationship unclear

24 Feb 91: Ground war begins

28 Feb 91: Cease-fire declared

DIA nouﬁes CENTCOM that possible BW- or CW-
related bunker idendfied at Tall al Lahm

4, 10, 12 March 91: US troops destroy chemical
weapons at Khamisiyah
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Chronology {continued)

Information & Events

Actions

6 Mar 91: CIA analvsts warn 'CENTCOM of risks
from unmarked Iraqi chemical munitions: .
Khamisiyah not on CIA list of facilities of interest

8 Mar 91: CENTCOM reports that no chemical
munitons found in KTO and restates its view that
Iragi chemical munitions bear characteristic markings

Apr 91: Intercepted Iraqi reports claim US forces
desroyed Khamisiyah on 1-2 April

16 May 91: Iraqi declaration provides first indication
that damaged chemical weapons located at
“Khamisiyah storage facility™

Declared facility assessed to be An Nasiriyah

15-22 Aug 91: Iraq tells UNSCOM 9 (CW 2) team
that Khamisiyah and chemical weapons there were
under Coalition control until after 18 Apr 91

Oct 91: UNSCOM 20 inspects Khamisiyah;
originally expected site to be Nasiriyah

Nov 91: Khamisiyah correctly identified as facility
commonly known to the US as Tall al Lahm -

12 Nov 91: CIA administrative cable notes evidence
of US demolition charges found at Khamisiyah

CIA notifies ARCENT: later contacts 24th Mech.

Feb-Mar 92: UNSCOM 29 destroys chemical
weapons at Khamisiyah; UNSCOM informally
requests information on Coalition activities at site

Memo seeking DoD answers to UNSCOM request
drafted by NPC officer but apparently not sent; no
formal UNSCOM request

25 May 94: CIA testimony to Senate Banking
Committee shows CIA aware that “Nasiriyah” depot
in KTO, but uncertain if US troops occupied site

.Mar 95: ADCI Studeman authorizes CIA review of -
relevant intelligence

Summer 95: CIA conducts study of potential
exposure from bombed Iraqi CW facilites;
concludes Khamisiyah key to exposure issue;
requests information on US troop activities there

26 Jan 96: CIA briefs Khamisiyah evidence to NSC

8 Feb-7 Mar 96: Intensive CIA search of historical
files uncovers more evidence linking US troops to
destruction of chemical weapons at Khamisiyah




Chronology. (continued)

Information & Events

Actions

10 Mar 96: CIA analyst hears taped radio broadcast
that provides missing link connecting US troops to
Khamisiyah demolition

DIA, PGIT. PAC quickly notified of this discovery

19 Mar 96: UNSCOM plans to revisit Khamisiyah
based on concems of Iraqi munitions accounting

1 May 96: At PAC hearing. CIA publicly announces
evidence US troops unknowingly destroyed
chemical weapons at Khamisivah

14 May 96: UNSCOM inspects Khamisiyah, verifies

that Bunker 73 contained chemical rockets; Iraq
claims for first time that US forces destroyed
chemical weapons in pit area as well

Aug 96: CIA publishes unclassified study of
potemial exposure caused by US bombing of
various Iragi chemical facilities and by demohuon
at Khamisiyah Bunker 73

Oct 96: DIA forms Persian Gulf Focus Group:
acquires additional evidence about pit area
demolition

27 Feb 97: ADCI Tenet creates IC task force on
Gulf war illnesses
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Case Narrative

Khamisiyah

Case Narratives are reports of what we know today
|labout specific events that took place during the Gulf
War of 1990 and 1991. This particular case narrative
lifocuses on the actions of American troops at
||[Khamisiyah. In addition, we report on when it became
known that American troops may have been exposed to
{lchemical agents there. This is an interim report, not a
final report. We hope that you will read this and
contact us with any information that would help us
better understand the events reported here. With your
help, we will be able to report more accurately on the
events surrounding Khamisiyah. Please contact my
office to report any new information by calling:

1-800-472-6719

| Bernard Rostker
Special Assistant for Gulf War Iilnesses

. Department of Defense
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- U.S. DEMOLITION OPERATIONS AT THE
KHAMISIYAH AMMUNITION STORAGE POINT

Case Narratives are reports of what we know today about specific events that took place duning the Gulf War
of 1990 and 1991. This particular case narrative focuses on the actions of American troops at Khamisiyah.
In addition, we report on when it became known that American troops may have been exposed to chemical
agents there. This is an interim report, not a final report. We hope that you will read this and contact us
with any information that would help us better understand the events reported here. With your help, we will
be able to report more accurately on the events surrounding Khamisiyah. Please contact my office to repont
any new information by calling:

1-800-472-6719

Bernard Rostker
Special Assistant for Gulf War Ilnesses
Department of Defense

Last Update: February21, 1997

Many veterans of the Gulf War have been experiencing a variety of physical symptoms,

collectively called Gulf War illnesses. In response to veterans’ concerns, the Department of
Defense (DoD) established a task force in June 1995 to investigate all possible causes. On 12

November 1996, responsibility for these investigations was assumed by the Investigation and

Analysis Directorate (IAD), Office of the Special Assistant for Gulf War Illnesses

(OSAGWI) which has continued to investigate the events that occurred at Khamisiyah. Its

interim report is contained here. In addition, the Army Inspector General was directed by the

Secretary of the Army on 25 September 1996 to conduct an investigation into Army

operations at Khamisiyah, and the Assistant to the Secretary of Defense for Intelligence

Oversight was directed by the Deputy Sectétary of Defense on 25 September 1996 to review

what the intelligence communities knew concerning Khamisiyah. These independent efforts
have not yet been completed and may shed additional light on events at Khamisiyah.

As part of the effort to inform the public about the progress of this effort, DoD is publishing
on the Internet and elsewhere accounts related to possible causes of Gulf War illnesses, along
with whatever documentary evidence or personal testimony was used in compiling the
account. The narrative that follows is the first such account.

THIS IS AN INTERIM REPORT,
NOT A FINAL REPORT
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SUMMARY | | | | :

The story of the Khamisiyah Ammunition Storage Point or ASP has three parts: the efforts
~ of U.S. forces to destroy Khamisiyah, the inspection of the site by the United Nations Special
Commission or UNSCOM, and the public inquiry into the events that occurred there, “what
we knew, and when we knew it;” ‘

The Destruction of Khamisiyah

Immediately following the end of Operation Desert Storm, U.S.. Army units occupied the
area known as Objective GOLD and later identified as the Khamisiyah ASP (which was also
known as ‘Tal'l al Lahm or Suq Ash Shuyukh). Khamisiyah was a huge ammunition storage
site, covering 50 square kilometers and containing about 100 ammunition bunkers and
several other types of storage facilities. The XVIII Corps (Airborne) (ABN) dispatched
combat engineer and demolition units to Khamisiyah to destroy its munitions and facilities.

To perform the demolition, U.S. forces set off two very large explosions, one on 4 March
1991 and a second on 10 March 1991. They also set off a number of smaller explosions to
destroy small caches of munitions and to test techniques for destroying bunkers. Demolition
operations continued in the Khamisiyah area through most of April 1991.

During the demolition operations, and, indeed, throughout the entire period of U.S.
occupation at Khamisiyah, there were no reports of verified chemical agent detections, nor
were there reports of anyone, soldier or civilian, experiencing symptoms consistent with
exposure to a chemical agent.

Inspecting Khamisiyah

In October 1991 and March 1992, and then again in May 1996, the UNSCOM inspected
Khamisiyah, specifically searching for chemical weapons. Based on their own inspections
and information provided by the Iragis, UNSCOM inspectors identified three sites in and
around Khamisiyah that had contained chemical weapons: in an area that became known as
_the “pit;” in Bunker 73, one of the bunkers subsequently identified as having been blown up
- by U.S. troops; and in an above-ground storage area. '

In October 1991, UNSCOM inspectors found about 300 damaged and intact 122mm rockets
in an area surrounded by a berm southeast of the main ASP. This area became known as the
“pit.” Their investigation showed that the intact rockets contained chemical agents (sarin and
cyclosarin). During a subsequent visit in March 1992, about 500 rockets were blown up on
site near the “pit”, with the remaining rockets being shipped to Al Muthanna, Iraq for
subsequent destruction. ‘The UNSCOM destruction. efforts accounts for 782 rockets, the
Traqis report that 2,160 such rockets had been at Khamisiyah. It is unknown how many of
the unaccounted for rockets were destroyed by U.S. forces.

THIS IS AN INTERIM REPORT,
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During the 1991 inspection, the Iragis clalmed that chermcal munmons found in the “pit” had
been salvaged from Bunker 73 and that both had been destroyed by Coalition Forces.
UNSCOM inspectors visited the site of the bunker which appeared damaged, and used
chemical agent monitors. These momtors were negatnve and the inspectors did not
thoroughly search the bunker. ‘

The UNSCOM team was also shown an above-ground storage site about 3 leometers west
of the ASP containing 6,300 intact 155mm artillery shells filled with mustard agent. To date,
there is no evidence that any Coalition Forces had been to this site. These rounds were also
shipped to the destruction facility at AJ Muthanna

US intelligence became aware of the UNSCOM findings in November 1991, but at the time
this report did not result in 1dent1ﬁcatlon of which, if- any, U.S. troops participated in
demolition activities at Khamisiyah. The lack of contemporaneous U.S. reports of chemical
weapons, and the fact that the Iraqis were selective in their willingness to cooperate, as
. reported by UNSCOM to the United Natlons Security Council, led to the belief the Iraqgis
were not telling the truth about chemlcal weapons being at the site when the demolition
occurred. In May 1996, UNSCOM again returned to Khamisiyah, where the team
conclusively identified debris in the rubble of Bunker 73 that was characteristic ‘of chemical
munitions. : oY

The Public Inquiry

In February 1994, a request from Congressman Browder to the UN for any reports about
chemical weapons found in Iraq after the Gulf War rekindled U.S. interest in Khamisiyah.

The UN responded with a letter in April 1994 which listed Khamisiyah along with other
chemical weapons sites. During hearings on export administration in May 1994 before the
Senate Banking, Housing and Urban Affairs Committee, DoD witnesses admitted the UN
had found chemical weapons at Kharmsxyah but were unable to confirm that any U.S. troops
were at the site. '

In March 1995, as a result of Presidential concerns, the CIA began a reexamination of
relevant intelligence. In May 1995, a Presidential Advisory Committee (PAC) was created.
In June 1995, DoD formed the Persnan Gulf Illnesses Investigation Team (PGIIT).
Throughout 1995 and 1996, interest in Kham]sxyah and the events surrounding it increased.
On June 21, 1996, DoD confirmed pubhcly that “U.S. soldiers from the 37th Engineer
Battalion destroyed ammunition bunkers at' [Khamisiyah] in early March 1991 ... it now
appears that one of these destroyed bunker_s contamed chemical weapons.”

DoD investigation into the subject continues. What follows provides additional detail about
the events described in this summary. ‘The mformatlon upon which this narrative is based is’
incomplete. As the investigation contmues the IAD ‘hopes to answer a number of these
questions, including the followmg '

THIS IS AN INTERIM REPORT,
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How many chemical waffaré mutitions Were présent at Bunker 73 and at the “pit”
at the time the U.S. demolitions took place?
Were two separate groups working in the “pit” on 10 March 19917

- Was there an additional demolition of munitions at the “pit” on 12 March 19917

Who were the 15 to 20 engineers assigned to assist the EOD noncommissioned
officer in the “pit” on 10 or 12 March 19917

What were the weather condmons on the day(s) of the “pit” demolition(s)?

THIS IS AN INTERIM REPORT,
"NOT A FINAL REPORT
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NARRATIVE (An acronym listing/glossary is at Tab A)

- Introduction

The Khamisiyah ASP, also known to Coalition Forces as Tall al Lahm, Suq Ash Shuyukh
(local Iragi place names), or Objective GOLD,' was a large munitions storage depot. It is
located in southern Iraq along the southern side of the Euphrates River and about 25
kilometers southeast of the city of An Nasiriyah. The ASP area borders a major highway*
used extensively by U.S. troops transiting the area after the cease-fire began. Khamisiyah
was an extensive complex of above- and below-ground ammunition bunkers, general storage
buildings, and open equipment storage revetments (sand mounds, or berms) covering
approximately 50 square kilometers. The main site covered 25 square kilometers. Figure 1°
shows the location of Khamisiyah in the Kuwait Theater of Operations (KTO).

Beginning in late 1995, both the U.S. Intelligence Community and DoD’s Persian Gulf Illness
Investigation Team (PGIIT) began a thorough review of Iragi chemical capabilities during
Operations Desert Storm/Desert Shield and the demolition of munitions at the Khamisiyah
ASP. These investigations eventually led DoD to announce that “it now appears that one of
these destroyed bunkers contained chemical weapons.”® The following details what is
currently known of the events at Khamisiyah ASP involving U.S. troops:

Desert Storm Activities

At the opening of the Gulf War (January 1991), the U.S. Central Command (USCENTCOM)
did not classify Khamisiyah as a chemical weapons storage site.* However, by late February
1991, the XVIII Corps (ABN) G-3 indicated that Khamisiyah was suspected of being a
chemical weapons storage site.’

During the Air War of Operation Desert Storm (16 January - 1 March 1991), Coalition Force
aircraft attacked Khamisiyah,® destroying scores of warehouses and several ammunition

' Objective GOLD was a military designation for the area around what was then referred to as the Tall al
Lahm ASP. GOLD was an Objective for the 24th Infantry Division (Mechanized) during the Ground War
phase. The XVIII Corps Desert Shield Chronology February 1991, 26 February 1991 entry; and Brigadier
General Robert H. Scales, Certain Victory, (Washington: Office of the Chief of Staff, U.S. Army, 1993), .

- Figure 5-1.

? This highway was referred to as “Highway 8" or “MSR [military supply route] 8.” It became the major
redeployment route to reach MSR “Texas” and “Virginia,” which then led back into Saudi Arabia and the
units” assembly areas. 20th EN Bde General Update and Unit Location Report, 3 March 1991.
’ DoD News Briefing, 21 June 1996. . : :
“ Since Khamisiyah was not specifically listed as a suspected chemical weapons storage site, it was considered
to be a conventional weapons storage site. CIA Timeline on Activities Involving Khamisiyah Depot, for June
1996 PAC briefing. ‘ R
XVIII Corps CTOC 26 February 1991 log entry, and supporting handwritten action message form.
¢ Khamisiyah was targeted 10 times, however, only 8 missions were completed; 5 were B-52G raids and 3
were attacks by fighter/bomber aircraft. Gulf War Air Planning Staff (GWAPS) database query log.
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Figure 1 - Khamisiyah in the KTO.

bunkers.” At the commencement of the Ground War (24 February 1991), it was widely
believed that U.S. Forces operating in the KTO after G-Day were likely to capture chemical
warfare (CW) and, possibly, biological warfare (BW) munitions of various types.®
Accordingly, all command levels issued Commander’s Guidance for Disposition of Captured

- Chemical and Biological Munitions and other directives for dealing with captured Iragi CW

7 When the 82™ Airborne Division arrived at Khamisiyah on'1"March 1991, they saw evidence of this

" bombing destruction. Leavenworth 5+1 Press Conference video! 15 November 1996.

§ Testimony by General (ret.) Schwarzkopf, 29 January 1997, before the Senate Veterans Affairs Committee.
: " THIS IS AN INTERIM REPORT, ' '
NOT A FINAL REPORT
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or BW munitions (see USCINCCENT on 24 February 1991°, COMUSARCENT on 21
February 1991", and XVIII Corps (ABN) on 27 February 1991"). For example, _ the
Commander, 24th Infantry Division (Mechanized) (ID(MECH)), also issued a memorandum
on 16 February. 1991'* detailing the guidance for handling these items.  The
handling/disposition of CW or BW munitions guidance documents emphasized safety and
security for both Coalition Forces and the local population:

Destruction of munitions or bulk agent will be accomplished in accordance:
with established EOD field disposal policies and procedures to ensure the

- complete and safe destruction of the ‘captured items. Prior to destruction,
all necessary measures to preclude collateral damage or down-wind hazard
to friendly forces and civilians will be accomplished. " '

Destruction of Munitions at Khainisiyah ASP

The XVIII Corps (ABN) had the mission to conduct movement to contact operations,
including attacking and securing Objective GOLD (later identified as Khamisiyah). On 26
February 1991, the first US troops to reach Khamisiyah were from the 24th ID(MECH).

On the northern end of BP 102, LTC John Craddock maneuvered his 4-

64th Armor Battalion toward a canal north of Highway 8....Continuing

north, the battalion overran a huge, untouched ammunition storage area

and pLIIAShed the beaten Iragis protecting the facility into the weeds near the
* canal. ' - .

On 26 February 1991, the 24th ID(MECH) received information from the XVIII Corps
(ABN) that there were “possible chemicals on Objective GOLD.”"* On 27 February 1991,
the 24th ID(MECH) secured Objective GOLD'® and continued eastward beyond Khamisiyah
to cut-off retreating Republican Guard divisions near Basrah. On 28 February 1991, the
82nd ‘Div (ABN) was located west of ‘the 24th ID (MECH) with the “3rd Brigade
conduct[ing] movement to Objective GOLD;”"” the Objective was secured on 1 March
1991." Although there is no evidence to date that the 82nd Div (ABN) received the warning

® Commander’s Guidance for Disposition of Captured Chemical and Biological Munitions, USCINCCENT,
241200Z FEB 91 o
'° Iraqi Chemical Munition Disposition, COMUSARCENT, 211400Z FEB 91
'! Captured Chemical and Biological Munitions, XVIII Corps (ABN), 270845Z FEB 91
' Memo, Commander, 24th ID(M), SUBJ: Destruction of Enemy Equipment and Supplies, 16 February
1991. - : S :
' Commander’s Guidance for Disposition of Captured Chemical and Biological Munitions, USCINCCENT,
241200Z FEB 91, para. 3D. . B V
'* Brigadier General Robert H. Scales, Certain Victory, (Washington: Office of the Chief of Staff, U.S. Army,
1993), p. 257-259 : :
'* An XVIII Corps February 26,1991 log entry, and the supporting handwritten action message form.
'® XVIII Corps (ABN) SITREP, 27 February 1991, p. 5. ) ,
'” XVIII Corps (ABN) SITREP, 28 February 1991, p. 5.
' 2/505 one page history summary. o

THIS IS AN INTERIM REPORT,
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from the XVIII Corps (ABN) of. possible.chemicals on Objective GOLD, in reporting
activities that occurred in securing Khamisiyah, the 82nd Div (ABN) Chemical Officer noted
that standard procedures were followed: -
When the 82nd Div (ABN) initially occupied the sector, FOX vehicles and

unit reconnaissance teams checked for evidence of contamination or
chemical weapons. No contamination was found. Riot control agent CS

was found in the Tall al Lahm ASP.... White phosphorus [artillery] rounds
were also found. Artillery rounds with fill plugs and central bursters were
found. They were marked with a yellow band. They were empty. Other
rounds in the area were marked similarly. FOX reconnaissance determined
they [the rounds] contained TNT." '

On I March 1991, the 2nd Platoon, Charlie Company, 307th Engineer Battalion, in direct
support of TF 2-505, part of the 82nd Div (ABN), reconnoitered Khamisiyah ASP and
concluded that demolition operations would -require additional engineer support.
Subsequently, the 37th Engineer Battalion was told to destroy the approximately 100
bunkers at Khamisiyah ASP.% :

- On 2 March 1991, the XVIII Corps (ABN) noted:

XVIII ABN Corps continues defensive/ security operations in zone with
~emphasis on force protection, clearing of residual enemy personnel in
sector and destruction/evacuation of captured enemy equipment. Now that -
the tempo has dropped, units are able to begin clearing bunker complexes
that were initially bypassed to maintain momentum. = Divisions are
discovering large numbers of bunkers/underground complexes containing
weapons, ammunition and other materials. Destruction of these bunkers
has already begun; however, the enormity of the task before us and amount
of resources required is still unknown.
%* % %
- Commander’s evaluation... Our emphasis is on protection of the force and
operations.?! '

Early on 2 March 1991, a platoon from Charlie Company, 37th Engineer Battalion arrived at
the Khamisiyah ASP as an advance party for the battalion.? Upon its arrival, the unit found

_!*:82nd Chemical Officer’s handwritten message to 2nd ACR Chemical Officer, 23 March 1991, describing
activities that had occurred in AO. '
** ENSITREP, March 3, 1991. The 37 Engineer Battalion was attached to the 82™ Div (ABN) for this
purpose. The 37" Engineer Battalion was tasked through its chain of command, the 937" Engineer Group
and the 20" Engineer Brigade. . .
*' XVIII Corps (ABN) SITREP, 2 March 1991, pp. 34, 8. o
"2 Personal recollection of unit commander. Leavenworth 5+1 Press Conference video.
THIS IS AN INTERIM REPORT,
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a large number of the local civilians and many animals inside the ASP; many were inside the
bunkers as well.? ‘ ' .

On 3 March 1991, the remainder: of the 37th Engineer Battalion (-)** and two teams (three
soldiers each) from the 60th Explosive Ordnance Disposal Detachment (EOD) arrived at
Khamisiyah.” The battalion had M8A1 chemical alarms mounted on various unit vehicles,
and these were reported to be operational.® The battalion’s chemical noncommissioned
officer (NCO) stated he was in “MOPP 4"’ and checkedz? some of the bunkers for chemical
agents. The results of these checks were reported to be negative. As part of the operation,
the U.S. troops searched the site for any “special” weapons, that is chemical weapons and
laser- or optically-guided munitions. They found one rocket with possible intelligence value;
all remaining were deemed conventional.”” Two bunkers (98 and 99) were exploded to test
demolition techniques.*® o : '

On 4 March 1991, the three line companies of the 37th Engineer Battalion, assisted by the
two teams of the 60th EOD, were each assigned 12 to 14 bunkers to inventory and
~demolish.*' According to the Charlie Company Commander, “the explosive ordnance guys
came through and said, here’s what you’re looking at. These are safe to destroy.”*?
Therefore, the engineers planned to use the explosives necessary to destroy conventional
munitions. A total of 38" bunkers were rigged with explosives, including the bunker
subsequently reported by the Iraqis as containing chemical munitions (Bunker 73): Reports
and interviews® indicate that approximately 300 engineer and EOD personnel participated in
the demolition at the ASP, and about 770 additional personnel from the 505th Infantry
secured the area. : '

* Documented in interviews with soldiers present. Unit 1SG interview, Lead Sheet 843, July 1996,
*A (-) symbol indicates that the unit has detached part of its unit strength (personnel or units) to another area
or mission. (Army manual FM 21-30, p. B-3; FM 101-5-1, Ch. 2, Sec. IV, p. 2-73). In this instance, the 37th
EN Bn had begun redeploying its headquarters and much of its heavy equipment back to assembly areas in
Saudi Arabia. Likewise. the 60th EOD had dispatched teams to different areas to support search and destroy
- operations by other 82nd DIV (ABN) units. ‘
** Detailed in 37th EN Bn Operations Log, 24 February to 10 Mar 1991.
% Unit 1SG stated, “Each platoon had M-8 on at all times.” Lead Sheet 843, July 1996.
¥ MOPP (mission oriented protective posture) ensemble is worn at certain levels, from 0 (nothing) to 4 (mask
with hood. Battle Dress Overgarment (BDO), bu_tyl rubber gloves and overshoes). (Army manual FM 17-15,
. App. D, Section II). o : '
** These “checks” were described by the NBC NCO to consist of performing M256 kit tests.
* Interview with EOD NCOIC, Lead Sheet 806, June 1996.
*°37th EN Bn Operations Log, 24 February to 10 Mar 1991.
*! Both the 37th EN Bn and the 307th EN Bn lacked sufficient explosives to completely destroy all the
warehouses and bunkers in Khamisiyah. In order to complete the task, the engineers made use of the
explosives they found on-site, most of this explosive material consisted of the Soviet version of military C4
explosive. 37th EN Bn message, SUBJ: Time Fuze, 4 March 1991.
*2 MAJ Huber’s statement on CBS Evening News, February 12, 1997.
» Number of bunkers rigged is based on Unit commander's personal log entries and Leavenworth 5+1 Press
. Conference video. , : e :
** Interviews with 37th EN Bn CSM and Commander, Lead Sheet 819, June 1996 and Interview Notes, June
1996. '
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At approximately 1400 hours on 4 March 1991, 37 of the 38 bunkers exploded (explosives in
Bunker 92 failed to go off due to a bad time fuse).3 5 The weather was clear, with winds
coming from the SW.** The engineer battalion set up an observation point approximately 3
to 4 kilometers northwest, and crosswind of the Khamisiyah ASP (see unit location on
- Figure 2).

At approximately 1445 hours on 4 March 1991, an M8AIl chemical alarm in Bravo
Company, 37th Engineer Battalion sounded at the observation point. Since troops were at
MOPP 0,*’ upon hearing the alarm, some went to MOPP 4 status, and others only donned
their masks.”® Each company and EOD team® performed several M256 kit tests.* Two
NBC NCOs interviewed say they got “weak” ‘or “slightly” positive results on M256 tests,
although the test kit is designed to show either positive or.negative results. The Bravo
- Company Commander observed. the test performed by his NBC NCO and states he saw a
negative result, not a “weak positive.” The second NBC NCO states he did a second test that
was negative.*! 2 An “all clear” was then signaled. Interviews of medical personnel at’
battalion/brigade/division/corps-level did not reveal any evidence of symptoms or health
~ problems related to chemical warfare agent exposure during the entire period in question.*
Debris from the exploding bunkers (described as fragments, and in some instances intact
weapons) landed in or near the observation point, so troops were moved further away from
Khamisiyah.* ' '

On 5 March 1991, there were heavy rains in the momning, and many vehicles became stuck.
" The 60th EOD teams examined the bunkers from the previous day’s demolition and
determined one bunker (92) did not explode. The explosives were re-fused and set off
without incident.** EOD reviewed the results of the previous day’s demolitions and decided
to use a different technique to destroy the remaining bunkers.** Alpha Company of the 307th

3 37th EN Bn Operations Log, 24 February to 10 Mar 1991.

3 photograph of 4 March 1991 explosion at Khamisiyah showing flag blowing. ‘

> MOPP level of protection was reduced (from level 2 to 0 ) based on the cessation of hostilities. The XVIII
Corps (ABN) Desert Shield Chronology, February 1991, 271940Z February 1991 entry. (Higher MOPP
‘levels were used when a unit was initially entering the bunker areas. 37th EN Bn NBC NCO interview and
Lead Sheet 1094, October 1996.) ‘ o

3 EOD NCO interview, Lead Sheet 1077, October 1996.

% EOD NCO interview, Lead Sheet 1077, October 1996.

401 eavenworth 5+1 Press Conference video.

4 Ynterview of NCO and commander, Lead Sheets 825 and 832, June 1996

42 This information regarding negative detections is what is known to date and may be modified as the result
of survey information. In January 1997, surveys were sent to people believed to have been within 50km of
Khamisiyah, seeking additional information. ’

43 Statement by Commander, 307th Medical Bn. A .

“ Reports indicate fragments fell in the area for 5 to 30 minutes, and secondary explosions of munitions
continued for 24 hours. Personal interviews, Unit NCO interview, Lead Sheet 1223, January 1997.

5 | eavenworth 5+1 Press Conference video. B :
% This review of demolition techniques was, in part, prompted by a reported lack of explosives available to
the engineers, concern about the amount of secondary explosions, and the extent of unexploded ordnance
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Engineer Battalion'” was given the mission to destroy warehouses in the NW portion of
Khamisiyah ASP. The XVIII Corps (ABN) SITREP for this day also noted that the 82nd
Div (ABN) destroyed ASPs at Jalibah and Tallil. There is no mention of Khamisiyah or
Objective GOLD.** ' '

On 6 March 1991, each engineer company of the 37th Engineer Battalion and Alpha
Company from the 307th Engineer Battalion exploded a bunker to test the latest techniqués
for demolition developed by the 60th EOD. The EOD experts wanted bunkers to implode to
reduce® the number of secondary explosions and to conserve the amount of explosives used.
During 7-9 March 1991, no demolitions were performed because of poor weather: The time
was used for demolition training, rehearsals, and inventorying®™ the remaining bunkers and
warehouses.

On 9 March 1991, the Operations Officer of the 37th Engineer Battalion found crates of
122mm rockets outside the SE corner of Khamisiyah ASP.*' A noncommissioned officer
from the Headquarters & Headquarters Company (HHC) of the battalion was told to destroy
these munitions in what is now called the “pit” area of Khamisiyah.*?

On 10 March 1991, at approximately 1540 hours, crates of rockets in the “pit” were
detonated. At the same time, the 60 remaining bunkers were detonated by 37th Engineer -
Battalion, and the warehouses were blown up by Alpha Company of the 307th.** There is
some confusion as to whether the HHC NCO with a two-man detail was the only group
setting explosives in the “pit.” Photo analysis of the “pit” reveals 13 separate stacks of
material. The HHC NCO and one of his detail both state they rigged 3 stacks of rockets for
demolition, no other stacks were observed, and no one else was working in the “pit.”
However, an EOD NCO says he led a 15 - 20 man engineer/soldier detail that destroyed

(UXO) caused by the March 4, 1991 demolition. Interview with unit commander, Lead Sheet 1266, January
1997, and 37th EN Bn mission update, March 1991,
*’ This unit. along with another team from the 60th EOD, arrived at Khamisiyah on 4 March 1991,
'Leavenworth 5+1 Press Conference video. : ' S
** XVIII Corps (ABN) SITREP, 5 March 1991, p.4. . '
“° The test explosions did not produce the desired results. However, it was decided to change the charger
method from individual bunkers to a singular ring main that included all the warehouses and bunkers. The
net result would be one large explosion versus individual explosions timed to go off at approximately the
same time. Leavenworth 5+1 Press Conference video. .
% The LAD does not have any detailed inventories of what was actually in the ASP bunkers and warehouses.
Personnel on site have stated there was not sufficient time to do an exact count of munitions, and that most of
the containers had Arabic writing, which was indecipherable to the troops. IAD does have an aggregate
inventory report from the 307th EN Bn and 82nd DIV (ABN) reports, and videotape showing inside some
bunkers. 307th EN Bn Operations Summary, and 60th EOD Incident Journal {Desert Storm)
5! Interviews with BN S-3, Lead Sheet 1053, October 1996 and:307th Liaison Officer, Lead Sheet 1221,
January 1997. ' - o
* HHC S-2 NCO interview, Lead Sheet 857, July 1996.
%) Leavenworth 5+1 Press Conference video. '
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approximately 850 rockets (6 to 8 stacks) in the “pit” on the same day as the “big explosion”
on March 10.* :
An accounting of demolition at the “pit” is also noted in the 60th EOD log** for 12 March
1991, It was recorded that 840 “S-inch” (this measure approximates 122mm) rockets were
destroyed at coordinates for Khamisiyah ASP. This report, however, conflicts with
information provided by an NCO from the 60th EOD.** **

The 37th Engineer Battalion observation point for the demolition on- 10 March 1991 was
" south of Khamisiyah on MSR 8, approximately 20-30 minutes travel time by vehicle away
from the ASP. Once they heard explosions, the 37th continued south towards Saudi Arabia®®
for approximately four more hours. The weather was overcast skies with poor visibility,
wind direction and speed on this date are the subject of ongoing investigation by the Institute
for Defense Analysis (IDA) and CIA. ' '

On 12 March 1991, the 307th Engineer Battalion® identified additional ammunition stores
southwest of Khamisiyah ASP, described as “another enemy bunker complex of more than
400 revetted bunkers with large caches inside.”®® During the period 15-19 March 1991, the
307th Engineer Battalion rigged explosives on the munitions found in the berm area
southwest o(sf,Kharnisiyah ASP. On March 20, the berm area was detonated at approximately
1530 hours. ‘ '

On 23 March 1991, the 2nd Armored Cavalry Regiment, part of the U.S. VII Corps,
assumed responsibility for the area of operations, which included Khamisiyah. The 84th
Engineer Company and the 146th EOD were among their supporting units. On 24 March
1991, the 82nd Div (ABN)®, the 307th Engineer Battalion, and the 60th EOD departed for
Saudi Arabia and subsequent redeployment.*’

On 27 March 1991, the 2nd Armored Cavalry Regimem was told to determine if Tall al
Lahm Ammo Storage Depot South (100 revetments) and Tall al Lahm Ammo Storage

$4 HHC S-2 NCO interview, Lead Sheet 857, July 1996 and EOD NCO interview, Lead Sheets 910 and 1077, .
September and October 1996, respectively.
55 60th EOD Incident Journal (Desert Storm), | April 1991.
6 EOD NCO interview, Lead Sheet 910, September 1996.
57 This conflict in reports gives rise to the question of whether there was more than one “big explosion.” IAD
_ continues to seek identification of the individual soldiers involved in the demolition so as to resolve that
question. _
%8 The 37th EN Bn (-) continued to the assembly area (AA ELM) to link-up with the remainder of their
soldiers in preparation for redeployment to Ft. Bragg. Operations Log, 37th EN Bn for 24 February to 10
March 1991. . :
59 The remainder of the 307th EN Bn arrived in Khamisiyah 11-12 March 1991 from Tallil. Leavenworth
5+1 Press Conference video. ' : :
 XVIII Corps CTOC Journal Sheet, 12 March 1991
6! Leavenworth 5+1 Press Conference video. T
¢ Brigadier General Robert H. Scales, Certain Victory, (Washington: Office of the Chief of Staff, U.S. Army,
1993), p.326 : , ' ‘
63 307th EN Bn Desert Storm Narrative, 17 May 1991. ,
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Facility [Khamisiyah] contained possible chemical/biological munitions.®*" On 28 March
1991, the unit reported to VII Corps that chemical/biological reconnaissance of both Tall al
Lahm sites yielded negative results.®® :

On 2 April 1991, the 82nd Engineer Battalion, located south of the area of operations,
reported hearing a large explosion in the vicinity of Tallil, another site of demolition,

approximately 40 km from Khamisiyah

On 6 April 1991, members of the 84th Engineer Company and 146th EOD re-examined
bunkers at Khamisiyah ASP, and determined that six bunkers required additional detonations
to destroy remaining munitions.®” '

The last American units departed Khamisiyah in late April 1991,

Further details on this chronology ‘are.being gathered iﬁ the continuing investigation by the
Investigation and Analysis Directorate. of the Office of the Special Assistant for Gulf War
IlInesses. S :

UNSCOM Investigations at Khamisiyah

In April 1991, the UN Security Council adopted Resolution 687, setting specific terms for a
formal cease-fire to end the conflict between Iraq, Kuwait and the countries cooperating with
Kuwait.®® In May 1991, in response to UN Security Council Resolution 687, the Iragis
declared to UNSCOM that “Khamisiyah (Nasiriyah)” was a chemical weapons storage site,
although it was not included in their first declaration to the UN in April 1991. This was
confusing information because it referred to two locations, a known site (Nasiriyah), and an
as yet unknown site (Khamisiyah).

In October 1991, UNSCOM sent a team to inspect six of the sites which were not near
Baghdad. The site map provided to the UNSCOM Team was labeled “An Nasiriyah Depot
S.W. (Khamisiyah),” and.it depicted the layout of what U.S. Intelligence  knew as An
Nasiriyah ASP. However, the UNSCOM Team was not taken to An Nasiriyah, but to a
different site, which is now known to be Khamisiyah. They were shown ér’;illery shells and
rockets in two separate areas apart from the main ASP (see Figure 2). An open area, 3
kilometers west of the bunkers, contained 6,323 155mm artillery shells filled with mustard
agent. These shells were undamaged and were stored in an orderly fashion (in several
stacks/clusters) under tarpaulins, using the natural terrain features to hide them. The second

* VII Corps FRAGO # 189-91, 27 March 1991
% VII Corps Tactical Chemical Spot Report, 28 March 1991 ,
% Report in unit history file states other U.S. unit was conducting demolition mission at Tallil Air Base.
¢" 84th EN Co. Commander’s comments in the Leavenworth 5+1 Press Conference video.
A provision of UN Security Council Resolution 687 establistied the UN Special Commission (UNSCOM)
.whose primary Objectiveective was to identify Iraqi chemical and'biological weapons and ballistic missiles
which survived the war, have them moved to an Iraqi destruction facility, or to destroy the weapons
themselves. UN Security Council Resolution 687 . ‘
' THIS IS AN INTERIM REPORT,
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 area, located in a “pit” south of the main bunkér ¢omplex, contained 297 122mm rockets in

three to four “heaps,” some of which were damaged but most were intact. Some rockets
were neatly laid out, while others appeared to have been bulldozed into piles or heaps. Many
rockets were leaking, and plastic inserts and other features characteristic of chemical
munitions were observed, so UNSCOM personnel drilled into one of the intact rockets to
take a sample. The sample was later analyzed and found to be a chemical warfare nerve
agent (sarin/cyclosarin (GB/GF)).

The Iraqis told UNSCOM in 1991 that chemical rockets found in the “pit” had been salvaged
from Bunker 73, which had been destroyed as part of the demolition operations by Coalition
Forces. UNSCOM acknowledged that Bunker 73 appeared damaged, but did not thoroughly
inspect the bunker. Chemical agent monitoring at the bunker site was negative. No other
observations were documented concerning remains of munitions, such as whether there were
observable plastic inserts or other paraphernalia characteristic of chemical munitions.

In November 1991; the U.S. Intelligence Community became aware of the results of the
UNSCOM Khamisiyah Ammunition Storage Facility site visit.* ‘The U.S. Intelligence
Community did not believe Iraqi accounts to the UN that chemical weapons had been blown
up at Khamisiyah by the coalition forces at the end of the war: ™ They believed the Iragis .
were engaged in possible deception, consxstent with the observations of UNSCOM in their
inspections and analysis of Iraqi declarations.”!

Despite their doubts, intelligence analysts initiated a search for any U.S. units involved in
blowing up munitions at Khamisiyah. A response to their request dated 12 November 1991
indicates that they had “received information from ARCENT [the Army Central Command]
to the fact that 24th Mechanized Infantry Division was located in the vicinity of Tall al Lahm,
but [were] unable to confirm if U.S. troops did in fact destroy buildings at this particular
site.”” ARCENT mistakenly identified the 24th Infantry Division as being in the area at the
time, although they had not carried out the demolition at Khamisiyah. The ARCENT lead
was followed, and a 20 November 1991 message notes that “Info on Tall al Lahm Ammo
Depot was passed to ... G-2 Office, Ft. Stewart, GA,” Headquarters of the 24th Mechanized
Infantry Division. Further, this message states “info on presence of troops there and their
activities during Desert Storm were requested....””> The IAD has followed that lead; after
more than five years, the person contacted at Fort Stewart has no specific recollection of
being contacted or of any specific subsequent actions taken. Additional follow-up has
provided no further leads at this point.” :

¢ Redacted Message, 12 November 1991.
® Mr. Denny Ross, CBS News, 12 February 1997.
" $/23268, Letter from Executive Chairman, Office of the Special Commission, 4 December 1991, p. 2.

" Redacted CIA declassified message, 12 November 1991.

7 Redacted CIA declassified message, 20 November 1991
¥ Memorandum, XX February 1997, Discussions with the 24 ID G-2 staff.
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During a March 1992 visit, the UNSCOM Team consolidated and destroyed at least 500
122mm rockets. According to the UNSCOM press release” on 30 March 1992, the
munitions destroyed included full, partially full, and empty rockets. This number includes the
297 rockets mentioned previously, which were found i m the “pit”. In addition to the rockets
destroyed in the March 1992 site visit, more than 200° rockets were unearthed by the Iraqis
in the “pit” and shipped to Al Muthanna for destruction. More than 700 rockets or major
rocket parts in all were found in the “pit” area. The actual number of rockets in the “pit” and
Bunker 73 is unknown, and continues to be topic of questxomng durmg interviews wnth 1-
800 callers and other interviewees.

The Public Inquiry

In February 1994, Congressman Browder (D-AL) requested from the UN any reports
pertaining to chemical weapons found in Iraq after the Gulf War. The UN responded by
letter in April 1994, providing in tabular format a listing of the sites at which Iraqi chemical-
warfa;g: agents/weapons were found. Included in this listing was the “Khamisiyah Storage
Site.” ‘

In May 1994, witnesses from DoD testified before the Senate Banking, Housing, and Urban.
Affairs Committee (the Riegle Committee) on matters relating to export administration. In
the course of that testimony, DoD witnesses acknowledged that the UN had found chemical
munitions at a site, 15 nautical miles from An Nasiriyah, but stated that U.S. forces were not
at that site, which they said was north of the Euphrates River.”® Review of the testimony and
responses to questions for the record submitted by DoD in September and October 1994
reveals that there was true confusion as to the location of Khamisiyah and its proximity to US
troops. Furthermore, DoD believed that any destruction of chemical munitions at this “other
site” (Khamisiyah) probably had occurred aﬁer the war as part of an Iraqi deception
campaign.

" This belief formed the basis for information provided to the Defense Science Board Task
Force Persian Gulf War Heaith Effects in June 1994. The Task Force report stated that:

There were also reports of damage by the United Nations Special
Commission inspection team that visited a different location in the general
~ vicinity of An Nasiriyah several months after the cessation of hostilities.

75 Unclassified UNSCOM Press Release, | April 1992
76 Reuters News Agency summary, Subject: Iraq-Chemical, 25 June 1992.
77 Letter responding to Congressman Browder’s request, UNSCOM, 5 April 1994
" Transcript of Hearing, Senate Banking Committee, 25 May 1994, pp. 135-137. Mr. Edwin Dorn, Under
Secretary-of Defense for Personnel, Dr, Theodore M. Prociv, Deputy Assistant to the Secretary of Defense for
Chemical and Biological Weapons, and Dr. John Kriese, Chief Ofﬁcer for Ground Forces, Defense
- Intelligence Agency.
7® Responses to questions for the record submmed to Congressman Riegle on 22 September and 5 October
1994
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Figure 2. Close-up View of Khamisiyah (Bunkers, Location of 155mm shells, and “pit™).
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Reference
footnotes 83
and 84: "This
chronology was
superseded by
the CIA Update
published on
April 9, 1997,

There are indications that the site visited by the UNSCOM team was not a
site targeted dunng the air war but may have been specially constructed for
the UN inspectors.®

In November 1994, Congress directed the expansnon of a DoD Gulf War registry, to mclude
all servicemembers.®’ The agency tasked with responsibility for compiling the unit locator
database was the Environmental Support Group (ESG) (now referred to as the U.S. Armed
Services Center for Research of Unit Records). The ESG unit locator database i Incorporates
all available coordinates (both latitude/longitude and universal trans-mercator indices)
derived from unit logs, situation reports, etc. It reports the location of many, but not all, of
the U.S. units in Iraq and Saudi Arabia during the conduct of the Gulf War by unit
identification codes (UICs) and time.

In March 1995, the President directed® a more intensive effort to discover the causes of
illnesses among Gulf War veterans. As concern over the Gulf War illnesses mounted the
Acting Director Central Intelligence directed the CIA to conduct a comprehensive review of

* relevant intelligence information.” In this review the CIA.focused on identifying and

quantifying Iraqi chemical, blologxcal or radiological releases during and after the war that
could have reached U.S. troops.*’ As part of the President’s initiative, the DoD and the CIA
initiated new efforts to collect and review operational, intelligence and medical records from
the war. In April, declassification of health documents started, and in June 1995, the Persian
Guilf Illnesses Investigation Team (PGIIT) was established to provide a DoD organization to
manage the different investigations which were now on-going.

Just prior to September of 1995, CIA analysts resurfaced the UNSCOM October 1991
Khamusiyah site visit report during a re-examination of thousands of intelligence reports and
‘other intelligence holdings. On 6 September 1995, the CIA identified Khamisiyah as a key
unresolved chemical weapons release issue, which raised special concern because its
southerly location put it closest to U.S. troops. On 13 September 1995, CIA informed
DoD’s PGIIT of Khamisiyah’s potential relevance to the exposure issue and asked whether
U.S. military forces had been at the site.**" DoD searched the newly constructed ESG unit
locator database and indicated that some units were in the area. In October 1995, PGIIT
learned from theé ESG that the 37th Engineer Battalion reported a location coordinate near
Khamisiyah, but there was no indication of their mission. At that time, no follow-on

investigation into the 37th Engineer Battalion activities was conducted.

% The Defense Science Board Task Force Report on Persian Gulf War Health Effects, p. 32, June 1994.
8! Public Law 102-109, DoD to Establish PG Registry, and Public Law 102-585, Sec. 704, Expansion of
Coverage of Persian Gulf Registry. The ongmal registry was developed to identify veterans exposed to the
Kuwait oil well fires.
*2 DoD News release, ref. # 116-95, 9 Mar 95.
%3 CIA Chronology of Khamisiyah Events, transmitted to Special Assistant for Gulf War Illnesses Executive
Dlrector CIA on 24 January 1997.

$4CIA Chronology of Khamisiyah Events, transmitted to Specxa] Assistant for Gulf War [llnesses Executive
Director, CIA on 24 January 1997.
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The CIA continued to monitor the DoD’s Khamisiyah investigation and to conduct their own
research. On 26 January 1996, the CIA briefed the National Security Council (NSC) ‘staff
that U.S. troops probably blew up chemical weapons at Khamisiyah. The Presidential
Advisory Committee (PAC),* formed in May 1995, was subsequently made aware of these
initial findings. DoD and the CIA began an intense and comprehensive effort to research and

analyze the Khamisiyah events. Concern about U.S. exposure increased as the topic became .

more fully understood. By early March 1996, CIA and PGIIT pieced together previously
unanalyzed information indicating activity at the Khamisiyah ASP, and, for the first time, they
received clear indications that the 37th Engineer Battalion blew up Bunker 73 at Khamisiyah.

On 10 March 1996, a CIA analyst heard a tape recording of a radio show during which a
veteran (Mr. Brian Martin) of the 37th Engineer Battalion described demolition activities at a
facility the analyst immediately recognized as Khamisiyah.®*  Although" Mr. Martin had
previously testified before the House Veterans Affairs Committee and had been contacted by
DoD after the release of the Riegle report,®’ it was not until the CIA analyst heard the 10
March 1996 broadcast that the possible connection between An Nasiriyah demolitions and
the bunkers at Khamisiyah was drawn. DoD and the PAC were notified of this connection
on 11 March 1996. '

A PGIIT investigator contacted Mr. Martin on 11 March 1996 about the demolition he had"
~ witnessed, and, with assistance from the PAC, Mr. Martin provided a video tape that showed

the demolition activities he had witnessed. Another version of the tape®® confirms the event
on Mr. Martin’s tape as the demolition at Khamisiyah on 4 March 1991. Review of these
tapes has provided much useful information to the investigation by confirming events and
weather data. Unfortunately, no such video, photographs or logs have been found that
document the 10 March 1991 demolition.

On 1 May 1996, the CIA publicly announced at a PAC hearing that UNSCOM had found
chemical weapons at Khamisiyah and, that “elements of the 37th Engineer Battalion....
performed demolition of munitions at this facility” during 1991.%

On 14 May 1996, UNSCOM again visited Khamisiyah. Dyring this visit, the Iraqis told the
inspectors that the 6,323 mustard rounds had been moved to Khamisiyah from Al Muthanna

8 Established by Executive Order 12961. :

8 Executive Director of CIA testimony before the Senate Veterans Affairs Committee, 9 January 1997.

87 Mr. Martin had previously testified before the House Committee of Veteran Affairs in November 1993,
where he described his illness and reported that he had witnessed a scud attack, saw dead animals, took
pyridostigmine, and was exposed to diesel fuel. Additionally, in May 1994, after release of the Riegle
Committee report, DoD contacted him to ask if he thought he could have been exposed to chemical agents
and, if so, how. He cited three possible sources of exposure: the scud attack at Wadi Al Batin, the dead
animals, and smoke from a bunker destruction near An Nasiriyah.

% 1 AD obtained an original, uncut version of the videotape from Mr. Martin’s Company Commander, Major
Huber. S
8 Extract from Testimony of Executive Officer, Office of Weapons Technology and Proliferation, CIA, to the
PAC, | May 1996. _
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to An Nasirlyah in January 1991 after the beginning of the Gulf War. The Iraqis further
stated that about 2,160 sarin/cyclosarin rockets were also brought from Al Muthanna in
January 1991, and stored in Bunker 73 until a chemical leak was discovered, causing
approximately 1100 of the rockets.to be moved to the “pit” area in February 1991,
According to the Iragis, this was done before the Coalition Forces destroyed the ammunition
storage area. 4

On 21 June 1996, DoD held a news briefing to detail these findings on Khanﬁsiyah. The
DoD said: ‘ : :

UNSCOM has informed us that, as part of its ongoing effort to verify Iraqi
declarations, it inspected the Khamisiyah ammunition storage area last month
[May 1996]. During that inspection, UNSCOM concluded that one bunker
had contained rockets with chemical agents. U.S. soldiers from the 37th
Engineer Battalion destroyed ammunition bunkers at this site in early March
1991, shortly after the war ended. Based on a new review of the available
information, it now appears that one of these destroyed bunkers contained
chemical weapons. *°

After the 21 June 1996 announcement, the focus of investigation shifted to better understand

two questions. First, what was the potential for exposure to chemical agents at Khamisiyah,
and second, who might have been exposed. DoD merged the ESG unit locator database with
DMDC personnel databases to identify the people actually deployed at varying distances
from Khamisiyah ASP in early March 1991.°'  Efforts are on-going to identify additional
units and individuals which were in the vicinity of Khamisiyah (see Tab B to this document).
In addition, the PGIIT, CIA, and DMDC conducted interviews with U.S. troops known to be
involved in the demolition to try to reconstruct such information as the exact dates of the
demolition, amount and type of munitions destroyed, and weather and wind direction on the
dates of demolition. ' '

Potential for .Exposure - Plume Analysis

The CIA was charged by the PAC** to develop prediction models of the potential chemical
fallout from the March 1991 demolition operations using, among other models, the U.S.
Army’s Chemical and Biological Defense Command’s NUSSE4 transport and diffusion
model. The results were briefed to the PAC on 9 July 1996, and on 2 August 1996, the CIA
published a report on the Bunker 73 explosion on 4 March 1991. They concluded that the
likely movement of vapor was to the east and northeast away from U.S. troops. **

* DoD News Briefing, 21 June 96. : .
*' The ESG database is known not to be definitive. See the PAC Report, January 1997, p. 30.
°2 Statement by CIA Executive Director at News Conference on Persian Gulf Veterans Illnesses, 1 November
-1996. o
% CIA Report on Intelligence Related to Gulf War [linesses, 2 August 1996, and DefenseL.INK News
Release 681-96, 20 December 1996. .
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The CIA encountered numerous modelling uncertaintiés, especially weather data, and could
not come to any definitive conclusions. At this time DoD assumed responsibility for efforts
to model the “pit” -incident. On 22 November 1996, DoD asked IDA to convene an
independent panel of experts in meteorology, physics, chemistry, and related disciplines to
review all of the modelling efforts available in order to determine the potential fallout from
the “pit” area demolition. IDA provided a progress report on 18 December 1996. At that

time, IDA reported:

.. continued concern about the inability to describe the many variables of the
agent-munition release mechanism. The panel agrees with the CIA that
“huge uncertainties remain” in the number of rockets present for destruction
and the number of those rockets destroyed. Among the other major variables
for which there remains much uncertamty are total quantity of agent released,
mechamsm of release, and purity of agent ™

The expert panel is working with the DoD investigators and were briefed by CIA analysts in.
order to refine the model inputs and to see if the original dispersion and weather models or
any other models may be useful in determining the possnble extent of chemical exposure as a
result of the Khamisiyah demolitions.

Who Was At Khammyah

On 7 August 1996, the Assistant Secretary of Defense for Health Affairs desngned and
conducted a telephone outreach to veterans who may have participated in the operation at
Khamisiyah ASP. Based on a search of the ESG database and over 100 interviews, the
PGIIT was able to determine units potentially involved in this operation. Individuals were
selected for the telephone outreach based on their Gulf War assignment to one of these units.

DMDC identified 1179 individuals assigned to units thought to have participated in the
operation. Of those identified, 542 individuals were contacted and completed the survey, 14
were uncooperative with telephone operators, and 12 individuals are deceased. The
telephone outreach effort concluded in October 1996. All individuals who were not able to
be contacted via the telephone were mailed a certified letter, informing them of the incident

and requesting they share any information pertaining to the incident through the 1-800 *

hotline. 259 individuals received the certified letter but did not contact DMDC, and 352
individuals have yet to receive a letter because either it is in the process of being forwarded
to them or they have no known address.

The personal descriptions of the incident offered by -each individual completing the survey
were analyzed to-screen for potential leads for the continuing investigation. The PGIIT used
the data as a basis for follow-up interviews. Of the total 542 contacted, 39 individuals
mentioned chemical alarms sounding during this period. These 39 reports, and all subsequent

% DefenseLINK News Release, Reference Number 681-96, 20 December 1996.
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reports of chemical alarms sounding, are the subject of continuing examination and further
analysis by the investigators of the IAD, the successor organization to PGIIT. -

Given the uncertainty concerning the fallout from the “pit” demolition on 10 March 199] and

.after careful review of the CIA’s preliminary results, DoD decided to be conservative and
notify all those who were thought to be within a 50 kilometer radius of ‘Khamisiyah ASP
between 1 March and 15 March 1991. Letters were sent to approximately 21,000 Gulf War
veterans. The intent of these letters was to inform them of the incident; to inform them of the
potential for low-level exposure to chemical warfare agent; to explain how to sign up for
examination in the DoD or Department of Veterans Affairs registries; and to notify them of a
forthcoming survey to query for specific unit/individual location information, chemical
exposure data, and health and medical program participation questions. The most important
part of the letter was: L : :

We need to hear from you, not only about your experience in the vicinity of
the site, but also about any health problems you think may be a result of
your service during Operations Desert Storm/Desert Shield. Your timely
response to the survey will provide us with critical information. If you
have information that you believe would be of immediate value to us
pertaining to the events at Khamisiyah, please call the PERSIAN GULF -
INCIDENT HOTLINE at 1-800-472-6719. :

If you are experiencing health problems you believe to be a result of your

service in Operation Desert Storm/Desert Shield and you are eligible for

health benefits through the Department of Defense, please call the
COMPREHENSIVE CLINICAL EVALUATION PROGRAM at 1-800-

796-9699. If you are eligible for benefits provided by the Department of

Veterans Affairs system, please call the PERSIAN GULF HELPLINE at |-

800-PGW-VETS.”

Mailing of the survey started 10 January 1997 and is still continuing *®

This case is still being investigated. As additional information becomes available, it will
be incorporated. If you have records, photographs, recollections, or find errors in the v
details reported, please contact the DoD Persian Gulf Task Force Hot Line at 1-800-472-
6719 -

* Copy of letter sent to vets.
% Copy of survey sent to vets.

THIS IS AN INTERIM REPORT,
NOT A FINAL REPORT
22




2/21/97

TAB A - Acronym Listing/Glossary
This TAB provides a listing of acronyms found in this report. Additionally, the Glossary -

section provides definitions for selected technical terms which are not found in common
usage. '

Acronvms

ISG. oo e s First Sergeant
A A S LT e Air Assault
ABN ... e, Airborne (type of unit)
ACR ..o ....Armored Cavalry Regiment (Army unit)
ADA ... e ART Defense Artillery
AMB oo e AMIDUlANCE
A Area of Operations
ARCENT ... SO P UUUTPSUSPPROO Army Central Command
ASP SRR e Ammunition Storage Point
ATC........ SUTTT TP PSP P TR E PP PPPPROOPPSRPRRO Air Traffic Control
AVN Lo e Aviation
Bde........cocoenees e e Brigade (Army unit)
B0 o Battle Dress Overgarment
B RUUPRR e Battalion (Army unit)
CAM ... e e Chemical Agent Monitor
Cbtoeeie e ST OO P OO P U U OU PP OO R PRSPPI Combat
CCEP ..o Comprehensive Clinical Evaluation Program
CENTCOM . ..ot Central Command
CLA e e JRSTS Central Intelligence Agency
CO e ST T UTUUPOU U RO TOUPRUORRRRUPOPROY Company (Army unit)
COMUSARCENT ...t Commander, U.S. Army Central Command
COSCOM ..o, e, Corps Support Command
CSG....ooove OO PO U IO PO PPPTOTPPRO PSP Corps Support Group
CSM . TSP PUURPSUPPOPRPRP e Command Sergeant Major
S CTOC it s Corps Tactical Operations Center
DECON............ e ST Decontamination
Det............ U UTUPU RPN e Detachment
DI A o Defense Intelligence Agency
TDISCOM. ..o e Division Support Command
DIV, oo et Division
DIVARTY it e Divisional Artillery
DMDC ... et e Defense Manpower Data Center
DO e Department of Defense (U.S.)
DVA oo oo reeseeeees s ensineneneneenno: Department of Veterans Affairs
EN oo et s Engineer (Unit designation)
ENSITREP ..ot e Engineer Situation Report
| X0 0 JUUE S SUUT U SO POT PSP PRTPPPPRI Explosive Ordnance Disposal
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ESG e, Environmental Support Group
FA ..... Field Artillery (Unit designation)
FRAGO ..o, Fragmentary Order
Fwd.....o e U SRUTPR Forward
G e, Georgia
GB..ooooveve e, el .....Nerve agent (sarin)
GF. oo ettt eerer e re e i e snraeeentaestaesae s eressrans Nerve agent (cyclosarin)
GWAPS Gulf Air War Planning Staff
HHC e, Headquarters and Headquarters Company
HQs. e, Headquarters
HTML......... e e .....Hyper-Text Media Link
TAD o Investigation and Analysis Directorate
DN s SRR Infantry (Unit designation)
KT O e Kuwaiti Theater of Operations
MaINt. e ....Maintenance
MECH ... e e Mechanized
MM SRS e et e .millimeter
MMC ... e Materiel Management Center
MOPP ..o e Mission Oriented Protective Posture
MSR s O SRR ... Military Supply Route
MTF ... Meedical Treatment Facility
NBC. .o SRR e, Nuclear, Biological, and Chemical
NCO ..o, e Non-Commissioned Officer
NCOIC........oooveei e, e SO et NCO In Charge
NSA o, et National Security Agency
NSC .o e, eerresreseanes National Security Council
NW ., O S SOV TOTURTOTURUO SOTOROS northwest
OBJECTIVE............coooiiii s e Objectiveective
OSAGWI ..o, Office of the Special Assistant for Gulf War Ilinesses
OSD....ccocovveiiiie e e SRR Office of the Secretary of Defense (U.S.)
' Persian Gulf Illnesses Investigation Team
.. Petroleum, Oil and Lubricants
O PPN P ST PP UROPSUPRPPO Quartermaster
S U USSP U PSSR UTUUTNSTOURRRRIT Regional Medical Center
BTN ST RRUSURRRRRRPR Supply and Service
P S PO S S SO PP URRNRUPRRNRRRPPPRPI southeast
.................................................................................................... Situation Report
........................................................................................................................ Support
............................................................................................... . Squadron (Army unit)
..................................................................................................................... southwest
...................................................................................................................... Tactical
................................................. e et see st e a0, 1 ASK FOTCE
L Tactical Operations Center
CUS e, s ST e, United States
UIC e e SRR Unit Identification Code
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.............. Umted Nations
.................................................................. Umted Nations Special Commission

........................................... Commander-in-Chief, U.S. Central Command

................................................................................... Unexploded Ordnance

Glossary

Developed by a multi-disciplinary team of DoD and VA medical
specialists, the CCEP provides a two-phase, comprehensive medical
evaluation. Phase I is conducted at the local medical treatment facility
(MTF) and consists of a history and medical examination comparable in
scope and thoroughness to an in-patient hospital admissions evaluation.
The medical review includes questions about family history, health,
occupation, unique exposures in the Gulf War, and a structured review of
symptoms

Health care providers specifically inquire about the symptoms and Persian
Gulf exposures listed on the CCEP Provider-Administered Patient
Questionnaire. The medical examination focuses on patients' symptoms
and health concerns and includes standard laboratory tests (complete
blood count, urinalysis, serum chemistries) and other tests as clinically
indicated. ' ‘

Individuals who reqﬁire additional evaluation after corﬁpleting the MTEF-
level Phase I evaluation and appropriate consultations may be referred to

* one of 14 Regional Medical Centers (RMCs) for Phase II evaluations.

RMCs are tertiary care medical centers that have representation from
most major medical disciplines. Phase II evaluations consist of symptom-
specific examinations; additional laboratory tests, and specialty
consultations according to the prescribed protocol.

' Reference: CCEP Report dated 2 Apr 96, can be found on homepage:

http./fwww.ha.osd.mil/cs/pgulf/18k-a.htiml

A nerve gas agent cdmmonly referred to as GF, similar to sarin (GB) .(see
below), but more persistent.

References:  Agency for Toxic Substances and Disease Registry
(ATSDR). 1992. Toxicological profile for Cyclosarin. Atlanta, GA: U.S.
Department of Health and Human Services, Public Health Service.
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Detection
Paper

- 2121197

Detection paper is based on certain dyes being soluble in chemical warfare
agents. Normally, two dyes and one pH indicator are used, which are
mixed with cellulose fibers in. a paper without special colonng
(unbleached). When a drop of chemical warfare agent is absorbed by the
paper, it dissolves one of the pigments. Mustard agent dissolves a red dye
and nerve agent a yellow. In addition, VX causes the indicator to turn to
blue which, together with the yellow, will become green/green-black.

Detection paper can thus be used to distinguish between three different

- types of chemical warfare agents. A disadvantage with the papers is that

M256A1
Chemical
Agent
Detection Kit

- many other substances can also dissolve the pigments. Consequently, they

should not be located in places where drops of, e.g., solvent, fat, oil or
fuel can fall on them. Drops of water give no reaction.

‘On the basis of spot diameter and density on the detection paper, it is

possible to obtain an opinion on the original size of the droplets and the

degree of contamination. A droplet of 0.5 mm diameter gives a spot sized

about 3 mm on the paper. A droplet/cm2 of this kind corresponds to a
ground contamination of about 0.5 g/m2. The lower detection limit in
favorable cases is 0.005 g/m2.

Reference: Detection of Chemical Weapons: An overview of methods for
the detection of chemical warfare agents; homepage:
http:/"www.opcw.nl/chemhaz/detect. hom

The M256A1 kit is a portable, expendable item capable of detecting and
identifying hazardous concentrations of chemical agent. The M256 kit is
used after a chemical attack to determine if it is safe to unmask. The
M256A1 kit has replaced the M256 kit. The only difference between the
two kits is that the M256A1 kit will detect lower levels of nerve agent.
This improvement was accomplished by using an eel enzyme for the nerve
test in the M256A1 kit in place of the horse enzyme used in the M256 kit.

Reference: Worldwide Chemical Detection Equipment Handbook, p. 430
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The M8AL is an automatic chemical agent detection and warning system
designed to detect the presence of nerve agent vapors or inhalable
aerosols. The M8A1 will automatically signal the presence of the nerve
agent in the air by providing troops with both a audible and visible
warning. The M8A1 was fielded to replace the wet chemical M8 detector
with a dry system which eliminated the M229 refill kit, the logistic burden
and associated costs. The M8A1 operates in a fixed, portable, or vehicle
mounted configuration. ’

Reference: Worldwide Chemical Detection Equipment Handbook, p. 412

Mustard "gas" refers to several manufactured chemicals including sulfur
mustard. They do not occur naturally in the environment. The term gas is
in quotes because mustard "gas" does not behave as a gas under ordinary
conditions. Mustard "gas" is really a liquid and is not likely to change into
a gas immediately if it is released at ordinary temperatures. As a pure
liquid, it is colorless and odorless, but when mixed with other chemicals, it
looks brown and has a garlic-like smell. Mustard "gas" was used in -
chemical warfare and was made in large amounts during World Wars I
and II. It was reportedly used in the Iran-Iraq war in 1984-1988. It is not
presently used in the United States, except for research purposes.

The only way that mustard "gas" would enter the environment [other than
through use as a weapon] would be through an accidental release. Some
evaporates from water and soil into air. It does not easily go into water,
and the amount that does breaks down quickly. It is more stable in soil
than in-water but still breaks down within days, depending on the outside
temperature (cold weather makes it more stable). It does not go from soil
to groundwater. Mustard "gas" does not build up in the tissues of animals
because it breaks down so quickly.

Mustard "gas" makes your eyes burn, your eyelids swell, and ‘causes you
to blink a lot. If you breathe mustard "gas," it can cause coughing,
bronchitis, and long-term respiratory disease.

Refe.rences: Agency for Toxic Substances and Disease Registry
(ATSDR). 1992. Toxicological profile for mustard "gas.” Atlanta, GA:
U.S. Department of Health and Human Services, Public Health Service.
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Sarin is a light brown liquid. It is odorless, and evaporates about as fast as

- gasoline. It is toxic both as fumes and to the touch. It is not as persistent

an agent as Tabun or Soman, the other two of the trinity of nerve gases
developed in Germany.

Sarin, along with Tabun and Soman was invented not long before the
Second World War by German scientist Dr. Gerhard Schrader. While
developing insecticides similar to malathion and parathion, he discovered
the first "nerve gas" agents, as they were then called. In 1936 he
‘discovered Sarin. The Germans stockpiled these weapons during the
Second World War, but never used them, probably because of Hitler's
personal distaste for the weapons (he himself was a victim of gas attacks
in Flanders during the First World War). Sarin is now known as "GB."

Only very small amounts of Sarin are needed to kill. A single milligram of
Sarin coming in contact with the skin is sufficient to kill. In a vaporous
form, it takes a concentration of 100 milligrams per cubic meter to be
fatal. Nerve gases such as Sarin are known as "organophosphorus
anticholinesterases” or "OP's." Their chemical method of killing is to
block the enzyme cholinesterase. The body's muscles receive electrical
impulses caused by choline. Cholinesterase break down choline, making
sure these impulses stop at the proper time. Cholinesterase attaches itself
to choline and breaks it down, thus halting the impulse. Sarin fools the
cholinesterase into acting upon the Sarin as it would choline. When the
cholinesterase attaches itself to Sarin, it doesn't break down. Thus, choline
is not broken down, and the body goes into convulsions.

The first symptoms start in the eyes, where the pupils contract and vision
is blurred. It causes breathing problems and chest tightness. Finally it
produces vomiting and headaches, after which the heart and lungs stop as
the body convulses. The antidote is a substitute. for the rrussmg
cholinesterase, which is atropine.

The armed forces in the Gulf War were given Oxime tablets in case of gas
attack, which acts to release cholinesterase from the Sarin.

" References:  Agency for Toxic Substances and Disease Registry

(ATSDR). 1992. Toxicological profile for Sarin. Atlanta, GA: U.S.
Department of Health and Human Services, Public Health Service.
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This resolution’ was addﬁt’é& by the' UN Security Council at its 2981st
meeting, on 3 April 1991. The pertinent section of this resolution, as
related to the Kharmsnyah report, follows:

6. Notes that as soon as the Secretary-General notifies the Security
Council of the completion of the deployment of the United Nations
observer unit, the conditions will be established for the Member States
cooperating with Kuwait in accordance with resolution 678 (1990) to

bring their military presence in Iraq to an end consistent with resolution
686 (1991)

Invites Iraq to reaffirm unconditionally its obligations under the Geneva

Protocol for the Prohibition of the Use in War of Asphyxiating, Poisonous
or Other Gases, and of Bacteriological Methods of Warfare, signed at
Geneva on 17 June 1925, and to ratify the Convention on the Prohibition
of the Development, Production and Stockpiling of Bacteriological
(Biological) and Toxin Weapons and on Their Destruction, of 10 April
1972,

Decides that Iraq shall unconditionally accept the destruction, removal, or
rendering harmless, under international supervision, of:

(a) All chemical and biological weapons and all stocks of agents and all'
related subsystems and components and all research development,
support and manufacturing facilities; :

(b) All ballistic missiles with a range greater than 150 kilometres and
related major parts, and repair and production facilities;

Decides, for the implementation of paragraph 8 above [paragraph 6 is only
numbered paragraph in document}, the following:

(a) Iraq shall submit to the Secretary-General, within fifteen days of the
adoption of the present resolution, a 'declaration of the locations, amounts
and types of all items specified in paragraph 8 and agree to urgent, on-site
inspection as specified below;

(b). The Secretary-General, in consultation with the appropriate
Governments and, where appropriate, with the Director-General of the
World Health Organization, within forty-five days of the passage ofthe
present resolution, shall develop, and submit to the Council for approval,
a plan calling for the completion of the following acts within forty-five
days of such approval: L

7 Reference: UN Security Counczl Resolunon 687, dated Apnl 1991
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TAB B - Units Identiﬁed as Being Within a 50 Kilometer Radius of
Khamisiyah ASP (4-15 March 1991)"

The following tables shows those units, and reported total personnel strengths, which have
been identified by investigators as being present during the demolition operations at
Khamisiyah ASP; :

MAJOR COMMAND UNIT DESIGNATION | PERSONNEL
' STRENGTH
Hgs., 82nd Div 399

82nd Division (Airborne)

Tactical Command Post - 122
(TAC), 1st Bde
Tactical Operations Center 112
(TOC), 3rd Bde
1st Bn, 504th IN 757
2nd Bn, 504th IN 794
1st Bn, 505th IN 787
2nd Bn, 505th IN 778
3rd Bn, 505th IN - 772
4th Bn, 325th IN 774
I1st Bn, 319th FA | 462
2nd Bn, 319th FA 468
1st Sqdn, 17th Air Cavalry 443
3rd Bn, 73rd AR 596 .
313th Ml Bn 474
307th Medical Bn 370
307th EN Bn 498
37th EN Bn 511
450th Civil Affairs Bn 77
24th IN Division (Mech) Main Command Post, 24th 908
IN Div

Hgs., 197th IN Bde 323

2nd Sqdn, 4th Cavalry | 404

24th Signal Bn 668

724th Combat Support Bn . 855

st Bn, 5th ADA 635

°” Based on locations reported for battalion-level Unit Identification Codes (UICs) derived from the
Geographic Information System (GIS) [UIC-based personnel-strengths from the Defense Manpower Data
Center (DMDC).]
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UNIT DESIGNATION

MAJOR COMMAND PERSONNEL
' STRENGTH
Hgs., 36th EN Group 71
3rd EN Bn ' 682
5th EN Bn 807
299th EN Bn- 601
362nd EN Co. 156
101st Airborne Division Rear Command Post, 2nd 87
(Air Assault) Bde
Hgs., 101st Aviation Bde 146
1st Bn, 320th FA 436
Other Units 2nd Sqdn, 3rd ACR 866
Hags., 265th EN Group _ 75
Hgs., 937th EN Group 79
12th EN Bn 747
46th EN Bn 605
{ 264th EN Co. 98
{ Tactical Command Post 219
{ (TAC), XVIII Corps
Artillery (Airborne) ,
1st Bn 181st FA 443
1st Bn, 623rd FA 411
Hgs., 513th MI Bde 197
Hgs., 12th Aviation Bde 146
9th Chemical Co. 41
36th Medical Detachment 58
5th Mobile Army Surgical 150
Hospital
41st Medical Hospital 247
47th Combat Support 234
Hospital
47th Field Hospital 284
TOAl oo e e e 20,867
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‘The following units have been identified to the IAD through contacts with commanding
officers. The IAD is providing this information to a separate team whose focus is to verify

unit locations :

24th Infantry Division (Mechanized)

1st Bde:

HHC Ist Bde
-2/TthIN Bn

3/7th IN Bn

2/69th AR Bn

1/41st FA Bn

Sth EN Bn

24th Fwd Spt Bn

HHC & MMC, DISCOM
724th Support Bn (Main)

91st Chemical Co. _

327th Chemical Co. (DECON)
197th Support Bn

82nd Ordnance Det.

83rd Ordnance Det.

Medical:

5th MASH

2nd MASH

10th MASH .

274th Field Surgical Team
595th Medical Co.

3/565th Medical Co. (AMB)
47th Cbt Spt. Hosp.

498th Air Ambulance Co.
34th Medical Bn

HHC 2nd Bde
3/15 IN Bn
1/64th AR Bn
4/64th AR Bn
'3/41 FA Bn
3rd EN Bn
224th Fwd Spt Bn 324th Fwd Spt Bn

197th IN Bde:
HHC 197th
1/18th IN Bn
2/18th IN Bn
2/69th AR Bn
4/41st FA Bn
.299th EN Bn

Division Support Command:

171st Corps Support Group

260th QM Bn:
110 Supply Co. (POL)

_ 84th Med. Truck Co. (Cargo)

416th Med. Truck Co. (POL)
542nd Maint. Co.

24th Ordnance Co.
851st S&S Co.

548th S&S Bn:

57th Med. Truck Co.
1083rd Heavy Truck Co.
514th Maint. Co.

460th S&S Co.

541st Maintenance Bn
226th Maint. Co.

632nd Maint. Co. -
991st Heavy Truck Co.
133rd Ordnance Det.

786 Medical Det. (KA) . . 118th Ordnance Det.
702nd Medical Co. (CLR)
690th Medical Co. (AMB)
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24th Aviation Bde: - ~ Division Artillery: ~ 212th FA Bde:
HHC 24th Avn Bde HHC, DIVARTY ' 2/17th FA Bn
1/24th Avn Bn G-333 FA(TAB) 2/18th FA Bn
3/24th Avn Bn 3/27th FA Bn
1/58th Avn Bn (ATC) C-25th FA (TAB)

Division Troops:

2/4th Cavalry Sqdn - 24th Military Police Co.

124th Military Intelligence Bn 211th Military Police Co.
36th EN Group 519th Personnel Service Co.
362nd CSE Co. 24th Finance Support Unit
264th MGB Co. : 422nd Civil Affairs Co. -
-1/5th ADA Bn . Det. 300 Postal Co.

24th Signal Bn : HHC Division

1st Corps Support Command (COSCOM)

46th Corps Support Group (CSG); éssigned to the 82nd Div (ABN)
171st CSG; assigned to the 24th ID (MECH) '
101st CSG:; assigned to the 101st Div (AASLT)

If you are aware of units or individuals who were within the 5 0-kilometer radius of
Khamisiyah who are not listed above, please contact the DoD Persian Gulf Task Force
Hot Line at 1-800-472-6719.
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Information Paper

The Fox NBC Reconnaissance Vehicle

Information Papers are reports of what we know today about military, procedures and equipment used during the
Gulf War of 1990 and 1991. This particular information paper focuses on the Fox NBC Reconnaissance Vehicle.
The purpose of this paper is to give the reader a basic understanding of how the Fox works to facilitate
understanding of cases involving the Fox. This is not an investigative report, but a vehicle to provide background
information on a chemical detection device used in several cases currently being investigated. This is an interim
report, not a final report. We hope that you will read this and contact us with any information that would help us
better understand the use of the Fox NBC Reconnaissance Vehicles during the. Gulf War as well as specific
incidents such as alarms and detections. Please contact my office to report any new information by calling:

1-800-472-6719

Bernard Rostker
Specnal Assistant for Gulf War Illnesses
"Department of Defense

Last Update: July 31, 1997

* Many veterans of the Gulf War have been experiencing a variety of physical symptoms,

collectively called Gulf War Illnesses. In response to veterans’ concerns, the Department of
Defense (DoD) established a task force in June 1995 to investigate all p0551ble causes of Gulf
War Illness. On 12 November 1996, responsibility for these i investigations was assumed by the
Investigation and Analysis Directorate (IAD), Office of the Special Assistant for Gulf War
Ilinesses (OSAGWI) which has continued to gather information on the Fox NBC Reconnaissance
Vehicle. Its interim report is contained here.

As part of the effort to inform the public about the progress of this effort, DoD is publishing on
the Internet and elsewhere accounts related to possible causes of Gulf War Illnesses, along with
whatever documentary evidence or personal testimony was used in compiling the account. The
information paper that follows, which describes the Fox NBC Reconnaissance Vehicle used
during the Gulf War, will aid in understanding incidents ifivolving these vehicles.




SUMMARY
The Fox Nuclear Biological and Chemical (NBC) Reconnaissance Vehicle was the most
sophisticated and technically complex piece of chemical detection equipment that the US used in
Operations Desert Shield and Desert Storm. “These vehicles were dedicated systems of NBC
detection, warning, and sampling equipment integrated into a high speed, high mobility,
wheeled, armored carrier capable of performing NBC reconnaissance on primary, secondary, or
cross-country routes.” They were designed to provide an initial alerting mechanism to warn
personnel of the possible presence of dangerous chemicals, and provide a detailed confirmation
capability by means of on-board mass spectrometers. These vehicles were state-of-the-art
chemical reconnaissance systems and a quantum leap in technology over existing US
capabilities. Other detection equipment aboard the Fox include the M43A1 Chemical Agent
Detector, the M256 Series Chemical Agent Detector Kit, the AN/VDR2 radiation detector, and
the ASG1 radiation detector. However, the Fox did not provide a biological detection capability.
. The Fox vehicle was used according to the context of each military operation. Tactics associated
with an operation often restricted the operation of the Fox vehicle to less than its full capability
to detect chemical agents. o :

The Fox was designed as a reconnaissance system, with a primary function to detect, identify,
and mark persistent ground contaminated areas. Although it could detect chemical warfare agent
vapors, the basic Fox with its MM-1 mass spectrometer was not optimized for this purpose.
During Operation Desert Storm, the Fox was used as a reconnaissance vehicle, as a mobile vapor
detector, and as a spot detector to confirm detections from other equipment. The Fox with its

. MM-1 performed a quick survey check for the presence of chemicals chosen as the most likely to
be present. If an alert occurred during this quick survey, a more time-consuming spectrum was
necessary for confirmation. During Operation Desert Storm, interfering chemicals such as oil
well fire smoke posed difficulties for the Fox’s detection capabilities.

The following paper gives a more technical and in-depth explanation of the Fox Vehicle, how it
detects chemicals, its capabilities, and its use during Operation Desert Storm.

' NBC Reconnaissance Squad/Platoon (Fox) Opérations, US Amy Field Manual 3-101-2, Chapter 2,
10 August 1994.




)

BACKGROUND )

The first American experience with chemical warfare was during World War I. The US military
suffered numerous casualties because they were unprotected and had no warning. The first US
Automatic Chemical Alarm, the M8, was fielded in the late 1970s and was replaced by the

-MBALI in the mid-1980s. The Chemical and Biological Defense Command (CBDCOM) and the

Army Training and Doctrine Command (TRADOC) initiated a Concept Exploration Program in
1984 to establish the feasibility of a mobile NBC Reconnaissance system. The program tested a
German Fuchs and a prototype mounted on an M113 Armored Personnel Carrier. In September
of 1986 it was decided to explore the feasibility of leasing 48 German Fuchs systems to satisfy
the needs of the US Army Europe (USAEUR). In October 1987 the Vice Chief of Staff of the
Army and the Undersecretary of the Army decided to buy 48 German systems to fulfill the

USAEUR need. In February 1988 the Vice Chief of Staff of the Army and the Undersecretary of

the Army decided to cancel the M113 program and purchase the Fuchs for fielding world-wide.
General Dynamics was awarded a contract to manufacture an American version of the German
Fuchs NBC Reconnaissance System (NBCRS) in March of 1990.?

During Operation Desert Shield and just prior to Operation Desert Storm, the govemment of
Germany provided the United States with 60 Fuchs NBC Reconnaissance Vehicles.®> These 60
vehicles were modified prior to delivery by adding English language labels and software, a
M43A1* Chemical Agent Detector, air condltlomng, and US radios. These “Americanized”
variants became known as the XM93 “Fox” vehicle.’

' The purpose of this paper is to pfovide a basic understanding of how the Fox Vehicle works, its

capabilities and limitations, and how it was used during Operation Desert Storm.

Figure 1. "Fox Reconnaissance Vehicle

? Information paper written by Subject Matter Experts from CBDCOM, Edgewood, MD.

* The first vehicle arrived in the Persian Gulf in late September 1990 and the last vehicles arrived in the middle of
February.

“ The M43A1 chemical detector when combined with the M42 alarm forms the M8A1 Automatic Chemical Agent
Alarm.

5 The X as in the nomenclature XM93 usually designates an item as expenmental When the US received 60 Foxes
from the Germans, the Army had already tested the vehicle and was ifi‘the process of purchasing 48 vehicles. In
this case, the X denotes that this vehicle had not yet been type-classified by DOD.
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DESCRIPTION

The Fox Vehicle is a six-wheeled, light armored, NBC Reconnaissance Vehicle. On-board NBC
detection capabilities include the MM-1 Mobile Mass Spectrometer, which is the primary
detection device, the M43A1 Chemical Agent Detector, the M256 Series Chemical Agent
Detector Kit, the AN/VDR2 radiation detector, and the ASG1 radiation detector. ® The Fox does
not provide any biological detection capability, but does protect the crew from biological
hazards, and allows the crew to mark areas of potential hazard and safely take samples for
laboratories to analyze for biological hazards. With these capabilities, the Fox vehicle was used
according to the context of each military operation. Tactics associated with each type of
operation often restricted the operation of the Fox vehicle and reduced its capability to detect
chemical hazards. For instance, troops performing offensive operations need to move quickly to
exploit the momentum of the assault and reduce troop and equipment losses from enemy fire.

There are also several considerations about the Fox vehicle that should be understood before
drawing any conclusions about chemical detections or alarms reported during Operation Desert
Storm. First, the Fox was designed as a reconnaissance system, with a primary function to
detect, identify, and mark persistent ground contaminated areas. Although it can detect chemical
warfare agent vapors, the basic Fox with its MM-1 mass spectrometer is not optimized for this
purpose and is significantly less effective than existing chemical vapor detectors, (such as the
M43A1). For this reason the M43A1 was added to the Fox vehicle. Second, the Fox has a two-
step alert and confirmation process.” It makes an initial quick scan for possible chemical
presence to provide maximum warning to troops. This may cause false alarms. The second step
is a more time-consuming analysis that can more precisely identify what chemicals are present.
Third, the Fox cannot determine the specific concentration of a chemical agent. It has a mass
spectrometer (the MM- 1) that can identify what chemicals are present, but not how much is
present. Fourth, recording many MM-1 actions and results (such as the outcome of a spectrum)
on a Fox tape requires additional, time-consuming steps on the part of the operator

¢ In addition to these detectors, the M21 infrared detector will be added to many of the Foxes to provide stand-off
chemical agent detection.
7 MM-1 User Manual, Bruker-Franzen Analytik GmbH, copyright 1987.
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- Figure 2. Fox Reconnaissance Vehicle

The Fox can conduct NBC reconnaissance and chemical agent detection on the move. It can
keep up with maneuver forces at a pace of 30-40 km/h using several methods of operation. This
allows it to cover large areas. The Fox provides both “real time” alerting and detailed
confirmation of chemical agents during offensive and defensive maneuver operations. The Fox
crew is protected from outside contamination by pressurizing and sealing the vehicle. This -
allows the crew to conduct NBC reconnaissance, retrieve and retain samples, and mark
contamination boundaries without leaving the vehicle or wearing chemical protective equipment.
The on-board air conditioner increases crew comfort and keeps electronic equipment from
overheating. The heart of the Fox vehicle detection system is the MM-1 Mobile Mass
Spectrometer which can detect and identify chemical agents that have been preprogrammed into
its library. The chemicals programmed into the library are chosen based on the suspected
chemical threat.

The MM-1 Mobile Mass Spectrometer

The MM-1 Mobile Mass Spectrometer is a tool used to analyze chemical compounds. All
chemical compounds are made up of small pieces called “molecules.” A mass spectrometer
excites each molecule, breaking it into smaller charged particles called “ions,” and then counts
each ion in a sample. These ions are sorted by their atomic weights, providing a unique signature
for each chemical substance. The MM-1 graphically displays the relative intensities of selected
ion patterns to the operator’s screen. A spectrum is a listing of the relative intensity of each ion
the mass spectrometer counted for the molecules in the sample. Additionally, this information
can be printed to a hard copy tape for later, more detailed vénalysis and a record of the detection.
Since a spectrum for each chemical taken under the same conditions is unique, using a mass




spectrum to identify a chemical substance is similar to identifying a person by using a
fingerprint. B

Because the MM-1 can detect only relative intensities and not concentrations or amounts, it
requires a baseline spectrum of air taken in an uncontaminated area. This baseline spectrum,
called a background, is taken upon starting up the equipment, whenever a change in methods
occurs and periodically while in use. The minimum detectable amount for each ion mass is
calculated from the background.® All subsequent readings the MM-1 makes are compared to
that background.

Taking a Sample

When a substance contacts the sampling port, as shown in Figure 3, the sampling port heats it
until the substance vaporizes. Because many different chemical compounds may be in the
vaporized sample, it is important to separate them so they can be identified. As the vaporized
sample travels through the sampling probe, it separates due to temperature and because lighter
molecules travel faster than heavier molecules. The MM-1 can operate at two different
temperatures: the Hi temperature of 180° C, and the Lo temperature of 120° C. When the probe
is hot (Hi temperature), all the molecules travel fast and there is less separation. If the probe is
less hot (Lo temperature), thé molecules travel slower and there is more separation. After the
vaporized sample molecules are separated traveling up the probe, they enter the MM-1 where
they are broken into smaller charged pieces called ions, which the MM-1 uses to identify the
substances in the sample and the relative-intensity of each substance. It is important to note that
when the MM-1 takes a spectrum it analyzes only the substance with the highest relative
intensity, even if several substances are present.9-'

? The minimum detectable amount is three times the square root of the averaoe backaround 3*(avera°e
background)'?.

® The MM-1 has the capability to analyze each substance by followmg a procedure known as a series spectrum.
However, US operators were not trained to perform series spectrums so this paper does not describe the process.




SPARE WHEEL

Figure 3. Clse-up view of the back of the Fox Vehicle

The MM-1 can operate in two modes, each with multiple methods, but US troops were only
trained in the Air Monitor Mode of operation. ' Consequently, this paper only addresses the Air
Monitor surveillance mode. Three methods of detection were used to search for chemicals
during Operation Desert Storm. These methods were Wheel/Hi, Air/Hi, and Surface/Lo. Table 1
shows the temperature and sampling probe position for each of the methods.

Table 1. Methods

Mode Method Probe Temperature | Wheels Used Probe Position

Air Wheel/Hi Hi 180°C Yes 2-3 feet from ground

Monitor Air/Hi {Hi 180° C No D-3 feet from ground -
Surface/Lo Lo 120°C No ‘ -4 inches from ground

The Wheel/Hi Method

The Wheel/Hi method is designed to alert the crew to the possible presence of a liquid chemical
warfare agent. The Wheel/Hi method uses two sampling wheels which trail behind the Fox to
pick up liquid chemical samples from the ground. The wheels lift alternately to the probe’s
sampling port where the liquid present on the wheels is vaporized by the heat of the sampling
port. During Operation Desert Storm, the wheels did not lift automatically; a Fox crew member «

' In the Air Monitor Mode, the MM-1 continuously monitors for chemical agents until the operator directs the MM-
1 to perform more specialized analysis (e.g. taking a spectrum). The Surface Monitor Mode performs one cycle of
several measurements. At the end of this cycle, the process would have to be started again by the MM-1 operator.
The resultant data from the Surface Monitor Mode required addition s¢ientific interpretation by the MM-1 operator.
~ For simplicity and the continuous monitoring capability, the Air Monitor Mode was the only mode authorized for
use by US Fox crews.




had to manually push a switch each time a wheel needed lifting to take a sample. If the wheels
were not lifted, the probe still sampled the surrounding air, which was effectively the Air/Hi
method.

The Air/Hi Method

The Air/Hi method does not use the sampling wheels but is otherwise similar to the Wheel/Hi
“method. The Air/Hi method can detect only chemical vapors in the surrounding area. According
‘to the chemical engineers at the US Army’s Chemical and Biological Defense Command,

Edgewood, Maryland (experts in the system performance and capabilities), the Fox is not well

suited for generalized vapor detection, because the air volume drawn through the sampling probe

is approximately 300-400 times less than the air volume drawn through other detectors such as
the M43A1. The result is that the MM-1 is approximately 500 times less sensitive to nerve agent
vapors than the M43A1". Consequently, when the Fox was modified for American use, the

M43A1" was added as a vapor detector. Table 2 shows the vapor sensitivities of the MM-1 as.

compared to other vapor detectors.

Table 2. Vapor Chemical Agent Detector Characteristics'

Item Agents Sensitivity | Response Time

MS8A1 Alarm | G, V Nerve 0.1-0.2 mg/m’ | <=2 min

M256A1Kit |G 0.005 mg/m* | 15'min
\' 0.02 mg/m’ 15 min
H 2 mg/m’ 15 min
L 9 mg/m’ 15 min
CX 3 mg/m’ 15 min
CK 8 mg/m’ 15 min
AC 9 mg/m’ 25 min

CAM GA, GB, VX, [ <=0.1 mg/m’ | <=1 min
HD, HN -

MM-1" GB"” 62 mg/m’ <=45 sec
CK 46 mg/m’
cG 115 mg/m’

' The M43A1 can detect as little as 0.2 mg/m® of G agent vapor, while the MM-1 requires at least 100 mg/m”’.

12 A technical discussion of the M43A1 Chemical Agent Detector can be found in the M8A1 Automatlc Chemical
Agent Alarm Information Paper due for release September 1997.

13 Report of the Defense Science Board Task Force on Persian Gulf War Health Effects; June ]994 Table 18-

14 Because the minimum detectable amount is calculated from the background and backgrounds vary dependent on
environmental and atmospheric conditions the minimum detectable amounts will vary. The sensitivities listed in
Table 2 are relevant only for the specific conditions they were calculated from.

15 At this level unprotected personnel would experience symptoms from Sarin before the MM-1 would alert.




The Surface/Lo Method _
The Surface/Lo method uses the lower operating temperature (120° C) allowing the maximum
amount of separation among multiple chemical compounds. Surface/Lo is the recommended
method to take a spectrum (but a spectrum could be taken from any method). After the MM-1
- alerts for a chemical agent, the normal operating procedure is for the operator to stop the vehicle,
change the method to Surface/Lo, and wait for the probe to cool from 180° to 120° C. The MM-
1 requires at least three minutes to cool the probe temperature from Hi to Lo. The operator then
lowers the sampling probe until it is approximately 2-4 inches from the suspected contamination,
takes another sample, and performs a spectrum. All of this takes time and in several operational
scenarios such as the Marine breaching operations, the confirmation procedure (taking a
spectrum) could not be performed without interfering with the accomplishment of the pnma.ry
mission. Therefore confirmation was not done.

The Initial Search For Chemical Agents |

Regardless of the method being used, a quick response time is paramount to the safety of troops

“involved in military operations. In order to provide the response time necessary for military
operations, the MM-1 continuously monitors against a target list'® of approximately 10 selected
chemical agents most likely to be present, based on intelligence reports and the suspected
chemical threat. The 10 chemicals usually on the target list were:

TABUN (GA)
SARIN (GB)

SOMAN (GD)

VX (VX)

S-MUSTARD (HD)
LEWISITE (L)

PHOSGENE (CG)
HYDROCYANIC ACID (AC)
CYCLOSARIN (GF)

FAT, OIL, WAX

To speed the initial search, the MM-1 looks for only four ion peaks for each chemical and
attempts to match the pattern and ratio of these peaks against the target list of chemicals. If an
initial match is made with these four ion peaks, the MM-1 sounds an alarm. However, this first
alarm does not confirm the presence of a chemical agent since there are many chemical :
“interferents” that have similar ion peaks and many combinations of chemicals that may yield ion
patterns similar to those in the target list. Consequently the MM-1 can falsely indicate the

!¢ The entire 60 substance chemical library progra:nmed into the Fox'%hicle during Operations Desert Shield and
Desert Storm is shown in Tab C.




presence of dangerous chemicals . For example, the four ion peaks used to initially alert for the
nerve agent Sarin and the riot control agent CS are similar. Additionally, Sarin has an ion peak at
125.0 molecular weight (m.w.) and a relative intensity of 25.0%, while the riot agent CS has an
ion peak at 126.0 m.w. with a relative intensity of 18.7%. Because this peak in particular is so
similar, the MM-1 may initially alert for Sarin when the actual chemical is CS resulting in a
“false positive” for Sarin.

A “false positive” is an initial alert for a dangerous chemical that is not present. To positively
determine what chemical is present, the MM-1 operator must run a spectrum to analyze all the
ions present, not just the four used in the initial alert. The spectrum of the suspected chemical is
compared to all the detection algorithms stored in the MM-1 chemical library. If a match is
found, the MM-1 confirms the initial alert. If a match is not found, the MM-1 displays
“unknown.” For later analysis and a permanent record of the alarm, the complete ion spectrum
by atomic weight can be printed on the Fox tape; however, this is a manual function that the
operator must perform and is not an automatic feature of the system.

Minimizing Alarm Errors

Since not alerting to a chemical agent seriously jeopardizes the safety of unprotected troops, the
Fox has been specifically designed to ensure an alert occurs if a substance is present at the
expense of generating potential false alarms. This ensures maximum warning time and safety.
However, so the Fox is not continuously alerting to a variety of substances, there are several
design considerations to minimize the “false positives.” The MM-1 uses mathematical
algorithms to reduce “false positives” while assuring an alarm is generated if a chemical warfare
agent is present. The algorithms depend on three compound-specific values to separate genuine
alarms from alarm errors. These values are the Interference, Reliability, and Impossible Ion
parameters, and they may be uniquely set for each compound in the library. An example of these
values is shown in Table 3; a complete list is provided at Tab C.

Table 3. Examples of Parameter Values

- Chemical Interference , Reliability Impossible Ion

Parameter Parameter by Molecular Weight
SARIN 8.0 : 3.0 '
CS 1.0 3.5
PHOSGENE 2.0 3.0 109 m.w.
CYCLOSARIN 8.0 » 3.5 97 m.w.
S-MUSTARD 8.0 3.0.
LEWISITE 8.0 ‘ 3.0

In general, the function of the interference parameter is to'suppress alarms when large amounts
of interfering substances are present. Larger values mean a higher amount of an interfering
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compound is required to suppress an alarm. The scale is logarithmic so a chemical warfare agent
with an interference parameter of 1.0 would require the interfering compound to have only ten
times the amount before the alarm would be suppressed.. The alarm for a chemical warfare agent
with an interference parameter of 8.0 (like Sarin) would only be suppressed if the presence of the
interfering agent were 100,000,000 (10*°) greater. By properly setting the interference
parameter, one can assure that the MM-1 alarms for the presence of a small amount of chemical
warfare agent in the presence of a large amount of other compounds. The value of the
interference parameter is preprogrammed into the MM-1 and is determined by experience and
testing.

Table 4 provides examples of chemicals whose ion patterns in certain conditions are known to
resemble those of chemical warfare agents. The Sarin-CS similarity was mentioned earlier. In
subsequent Fox vehicle testing after the war,"” it was determined that the silicone material in the
Fox sampling wheels and silicone lubricants on the wheels would emit certain ions when raised
to the heated sampling probe. These ions could confuse the MM-1, causing an initial alert for the:
chemical warfare agent Lewisite. A detailed spectrum analysis would indicate that the alarm is
~ in fact a “false positive” by displaying “unknown” to the MM-1 operator. Although this was
discovered after the Gulf War, it is relevant to the Fox vehicle configuration during the war and
is a factor in explaining several of the alerts to the chemical agent Lewisite, which were never
confirmed. Benzyl Bromide (a tear-producer and skin irritant) was not routinely monitored by
the MM-1 but was in the Fox Chemical Library and could be identified by spectrum analysis.
The ions used to identify Benzyl Bromide are also found in Toluene (a common solvent) and
Cyclopentadiene (an insecticide).

Table 4 Examples of Interfering Agents18

Chemical Warfare Agent Interfering Agent
Sarin CS”®
Lewisite - Silicone Plasticizers®
Benzyl Bromide® Toluene® (solvent) and Cyclopentadiene (insecticide)

'” Memorandum from the Office of the Program Manager for NBC Defense Systems, Subject: Results of the
Combat Systems Test Activity (CSTA) MM-1 Excursion Test, 14 July 1993.

'* This table does not include all the interfering agents for every chemical in the Fox chemical library. A notable
addition to this list is oil well smoke which produces ions that are present in a number of chemical agents.

1% Report from Bruker Analytical Systems, Inc. Sub)ect Analysns of MM1 Data for Sarin False Alarm and CS
identification, 2 October 1996.

% Ember, Lois R. “Chemical Warfare Agent Detectors Probe the Fogs.of War.” C&EN, 1 August 1994: 26-32

*! Not a chemical warfare agent but is considered a dangerous chemlcal and was included in the Fox chemical

library.
# Letter from Richard Vigus, Subject Matter Expert, CBDCOM, Edoewood MD, 12 November 1993.
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The reliability parameter allows a range of variation among the four initial ion intensities
monitored and is predetermined to give greater latitude to detect a chemical warfare agent.
Determination of this parameter is a tradeoff between detection of an actual agent and generating
a “false positive.” The higher the setting, the more likely a “false positive” could occur.” This
parameter was programmed into the MM-1 and pre-set by technicians prior to Operation Desert
Storm, based upon the suspected chemical threat.

An impossible ion is an ion that is NOT present in a dangerous compound, but is present in
another compound with similar peaks. If the MM-1 detects the impossible ion, it can determine

the suspected chemical is not the dangerous compound being sought. For example the four peaks

monitored for Phosgene are 65.0, 63.0, 98.0, and 109.0. The mass 109.0 is an impossible ion for
Phosgene and is set with a relative intensity of 0.0%. If the MM-1 detects the mass 109.0 at any
relative intensity other than 0.0%, the MM-1 would know the chemical could not be Phosgene
and it would not alert to Phosgene. *

Given the manner in which the MM-1 initially alerts for chemical agents and the parameter
settings used to prevent alarm errors, it is possible to understand how the MM-1 could initially
alert for a dangerous chemical when only a less hazardous substance is present. In a multi-
chemical environment® such as a battlefield, the MM-1 must compare the ions encountered with
the ion patterns of the chemical warfare agents on the target list. Because the percentage of each
ion in a sample may vary slightly, the MM-1 allows for variation (plus or minus) on either side
of the ion relative intensities programmed for each chemical. In the case of chemicals with
similar ion peaks well within the variation allowed by the reliability parameter, safety
considerations dictate that the MM-1 choose the more dangerous chemical. The interference
parameter also forces the MM-1 to choose the more dangerous chemical by requiring such an
enormous amount of the less dangerous chemical be present. In other words, if there is any
question about the identity of the suspected substance, safety considerations require the MM-1 to
alert for the dangerous chemical.

The Fox Tapes

Every time the MM-1 performs a function, it can be recorded on a paper tape that looks similar
to a grocery receipt. The printed tape records information such as calibration tests, alarms,
warnings, method changes, and the results of spectrum analyses. If enabled, the autoprint
function prints everything automatically; otherwise the MM-1 operator must press the print
button to record.

3 MM-1 User Manual, Bruker-Franzen Analytik GmbH, copyright 1986 Ppp. 6-10 through 6-12. -
2 Letter from Subject Matter Expert, CBDCOM, Edgewood, MD. -~
¥ Any place other than the controlled environment of a laboratory may be a multi-chemical environment.
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Following are four examples® of possible MM-1 tapes. Listed first on all four tapes is the word
“background,” which prints every time the MM-1 changes detection methods. Below -
“background” the detection method being used to monitor for chemical agents is printed (e.g.
Wheel/Hi or Air/Hi). All four examples have Air Monitor printed on them. This is the mode of
operation US troops were trained to.use. The next item on the tapes is location information and
is based on data provided by the crew at the start of a mission and updated throughout the
-mission. The compound initially detected and its relative intensity appear on the line below the
location. The letter”” preceding the relative intensity denotes the detection method being used.

MM 1 Detection Scenarios, CBDCOM, Edgewood, MD. et :
%7 For example, the letter A shows the MM1 is not using the wheels. The letter C shows the wheels are in use.




In the first example, the MM-1 initially alerts to compound A with a relative intensity of 6.3.
The MM-1 operator switches the MM-1 to the Surface/Lo method. Surface/Lo is printed on the
tape. The MM-1 again alerts to compound A with a relative intensity of 6.4. Because the
relative intensity is above 4.0, the MM-1 operator runs a spectrum. The spectrum confirms a
detection for compound A.

BACKGROUND
VCWA WHEEL/HI

AIR MONITOR

4586/7123
COMPOUND A Cé63

10:14 10
COMPOUND A C63

BACKGROUND
CWA SURFACE/LO

BACKGROUND
V CWA SURFACE/LO

10:17 11
COMPOUND A A6.4

10:18 12
SPECTRUM
COMPOUND A $38

12/19/96  10:18

2 50 30.6% -
4 69 100.0%
6 84 22.7%
9 100 44.9%
10 119 40.9%
11 131 45.9%
12 169 33.5%

Figure 4. Example 1 of a Fox Tape
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BACKGROUND T

VCWA WHEEL/HI
AIR MONITOR
4586/7123
COMPOUND B Cé63
10:14 10
COMPOUND B C63
BACKGROUND
CWA SURFACE/LO
BACKGROUND
V CWA SURFACE/LO
10:17 11
COMPOUNDB A 6.4
10:18 12
SPECTRUM
UNKNOWN S 3.8
SPECTRUM

12/19/96 10:18

2 50 30.6%
4 69  100.0%
6 84 22.7%

9 100 44.9%
10 119 40.9%
11 - 131 45.9%
12 169 33.5%
13 177 6.1%
14 179 3.5%
14 182 4.7%
16 191 12.8%
17 192 3.9%
18 193 4.3%
19 207 65.9%

Figure 5. Example 2 of a Fox Tape

In the second example, the MM-1 initially alerts for compound B with a relative intensity of 6.3.
The MM-1 operator switches to Surface/Lo and the MM-1 again alerts for compound B with a
relative intensity of 6.4. A spectrum is run, but this time the spectrum does not match any of the
compounds in the chemical library. The computer classifies the substance as “unknown” which
means the chemical is not in the MM-1’s library, and therefore is not compound B. If the

substance is not in the library, the MM-1 has no basis of companson and thus can not determme
if the substance is hazardous.

T
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In the third example, the MM-1 initially alerts for compound C with a relafive intensity of 6.3.
The MM-1 operator switches to Surface/Lo. Compound C is detected again with a relative
intensity of 6.4. A spectrum identifies the substance as FATS/OILS/WAXES. The MM-1 has
detected hydrocarbons, not a chemical warfare agent.

BACKGROUND
VCWA WHEEL/HI

AIR MONITOR

4586/7123
COMPOUND C C63

10:14 10
COMPOUND C C63

BACKGROUND
CWA SURFACE/LO

BACKGROUND
V CWA SURFACE/LO

10:17 11
COMPOUND C- A6.4

10:18 12
SPECTRUM

Fats/Oils/Waxes S38.

SPECTRUM
12/19/96 10:18

2 47 - 6.8%
3 50 14.9%
4 51 13.1%
5 55 22.8%
6 63 6.4%
7 69 4.9%
8 73 100.0%
9 78 6.7%

10 81 3.5%
11 85 49.4%
12 89  59%

13 92 7.7%
14 95 9.9%
15 101 52%

16 183 4.7% -

Figure 6. Example 3 of a Féx Tape
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In the last example, the Air/Hi method is beinglused. The MM-I injtially' alerts to compound D
with a relative intensity of 1.9. The MM-1 operator switches to Surface/Lo6 and compound D is
no longer being detected. The alarm is therefore not a confirmed detection.

BACKGROUND
VCWA AIR/HI

AIR MONITOR

_ 4586/7123
COMPOUND D A19

10:14 10
COMPOUND D AlS

BACKGROUND
CWA SURFACE/LO

BACKGROUND
V CWA SURFACE/LO

10:17 11

NO ALARM

Figure 7. Example 4 of a Fox Tape

Operational Employment During Operation Desert Storm

There were three basic ways the Fox was used during Operation Desert Storm: as a
reconnaissance tool, as a mobile detector, and as a point detector. Following a text-book
approach for a reconnaissance mission, the Fox drove across an area where troops and equipment
had to pass. The Fox operated using the Wheel/Hi method.?® The MM-1 was programmed to
send a warning® if a chemical agent was detected above a predetermined relative intensity and
alarm at a second higher predetermined relative intensity. If the MM-1 alerted to a chemical
warfare agent, the MM-1 operator changed to the Surface/Lo method. This required that the Fox
vehicle stop, allow the probe temperature to cool 60 degrees, and back up to the contaminated
area if the vehicle’s momentum carried it beyond the area to be tested. This process can take 5-
10 minutes. The MM-1 operator runs a spectrum if the MM-1 continues to alert to a chemical

% NBC Reconnaissance Squad/Platoon (Fox) Operations, US Army Field Manual 3-101-2, pg. 5-2, 10 August 1994.
- ¥ The MM was programmed to issue a warning at a logarithmic relative;intensity value of 0.6 and alarm at a
logarithmic relative intensity value of 0.9 for every chemical in the Chiemical lerary The relative intensities are
based on the background readings taken at the start of the mission.
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warfare agent and the relative intensity is high enough.”® Only a spectrum analysis can positively
identify the chemical in question. If the spectrum analysis identifies a chemical warfare agent,
the Fox moves back to the edge of contamination. The MM-1 operator then switches to the
Air/Hi method and moves around the boundary, watching for low ion level readings on the MM-
1 screen. When the readings become very low, the MM-1 operator switches to the Surface/Lo
method and takes another reading. The switching between Air/Hi and Surface/Lo continues until
the boundaries of contamination are identified and marked.

If vapor agents were expected or if the operational considerations prevented the Fox from
stopping, the Fox was used as a vapor detector. However, the Fox is not a very sensitive vapor
detector and, therefore, not a good system for determining areas of vapor-contamination. When
operating as a mobile vapor detector, the procedures were similar to a reconnaissance mission
except the Fox crews drove through areas using the Air/Hi method, sampling the airborne vapors.
If a Fox initially alerted to a chemical warfare agent using the Air/Hi method, the MM-1 operator
could switch to Surface/Lo and initiate a spectrum. However, operational considerations (such
as exposure to enemy fire) often prevented the Fox crews from stopping and performing these
important secondary functions. However, the initial alert from a Fox vehicle was enough cause
for troops to don additional protective gear.

The Fox is a capable point detector, and was used this way during Desert Storm when a small
area was suspected to be contaminated. The MM-1 used the Surface/Lo method with the probe
lowered until it touched the unknown substance. The MM-1 operator would run a spectrum to
identify the substance. In this way, the MM-1 could analyze compounds on individual pieces of
clothing or equipment.

Observations from Desert Storm

Commanders and Fox vehicle operators generally praised the operation of the Fox during
Operation Desert Storm. “The Fox Reconnaissance vehicle proved valuable to commanders by
rapidly confirming that agents were not present.”*' However, there were a couple of complaints,
none of which hamper actual operations.

e “The VOS [Vehicle Orientation System] is absolutely useless for extended off-road
use with no opportunity to update location. On moves of 10 km or less, accuracy was
- usually within 300m. On moves of 50 km, location accuracy was often off by as
much as 20 km.”* The VOS provides location information based on the inertia of the
vehicle. Simply stated the VOS calculates current locations by using the starting
coordinates, the direction of travel, and the number of wheel rotations counted during
the vehicles movement. The problem with the VOS occurs when a vehicle’s wheels

3® NBC Reconnaissance Squad/Platoon (Fox) Operations, US Army F'iéld.Mmual 3-101-2, pg. 5-2, 10 August 1994
3! Marine Corps NBC Defense in South West Asia, Marine Corps Research Center, Research Paper #92-0009
32 After Action Report on Fuchs NBCRS.
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rotate but the vehicle does not actually move. This situation can occur if the vehicle -
is trying to traverse areas where loose sand is prevalent. ) ,

e “Sampling wheel arms need to be spring loaded to allow the use of sampling wheels
in rough off road use. Currently large bumps and ridges will damage the sampling
anns 3933 .

e “The Fox was ineffective in monitoring for agents through the breach because: it
could not slow down to get good readings, it could not stop in the breach and take
samples, and it was not allowed to go back and check breach areas that were thought
contaminated.”

e “Almost all maintenance jobs require ‘special tools’ which were not available to our
mobile maintenance teams. ... The Filters and other parts required for regular
services were difficult to obtain, and often unavailable ....”"%

The smoke from oil well fires was a problem for all the US chemical detection equipment.
Crude oil combustion forms many ions that are also present in various chemical agents. Other
environmental effects that caused the Fox to initially alert to several chemical agents included
diesel fumes, and fumes from explosives. When the first Fox vehicles arrived in the Gulf, the
fine sand in this region desert caused a detection problem for the Fox, but it was corrected prior
to the start of the ground war.

Conclusion

The Fox vehicle is a powerful tool for detection of chemical warfare agents and was first
introduced to US troops during Operation Desert Storm. In order to improve troop safety and
assure alerting for chemical warfare agents, the US government accepted the possibility of
increased frequency of “false positives™ occurring. Critical design considerations allowed for
initial false alerts that could not be confirmed in many situations, but comments from
commanders and Fox operators were very favorable of the vehicle. Planned improvements, due
to input from commanders and Fox crews include the installation of the Global Positioning
System (GPS) and the addition of the M21 stand-off chemical detector.*

35 After Action Report on Fuchs NBCRS.
34 Marine Corps NBC Defense in South West Asia, Marine Corps Research Center, Research Paper #92-0009.
35 After Action Report on Fuchs NBCRS. '

36 A stand-off chemical detector is a device that alarms to the presence of chemical agents with out being located
within the contamination.

19




TAB A-ACRONYMS

CBDCOM ...ttt Chemlcal and Blologlcal Defense Command
CEP............ teeeeeeseennens e ee ettt ettt e e e e n e e ebe st eaas Concept Exploration Program -
CPU .ttt st st e ne e b e s e s Central Processing Unit
St e e s e e et e et ettt a et e et et e e naesaeneens o-chlorobenzylidene Malononitrile
KEKIMU ...ttt e tese e sme st snese e sesesee e et enes King Khalid Military City
TAD oot raeee e sa s nnaenn Investigation and Analysis Directorate
MM-T et Mobile Mass Spectrometer
MMT ..ot et aennans Mobile Maintenance Team
MOS ...ttt ettt a s s M111tary Occupational Skills
I Wittt eeeseessesassnesnesnnennnns ettt ettt st sae s ennen Molecular Weight
NBC ..ottt sttt e e ea e s se e s e e st eemesenanan Nuclear, Biological, and Chemical
NBCRS ..o, Nuclear, Biological, and Chemical Reconnaissance System
OSAGWI ...t Office of the Special Assistant for Gulf War Iliness
o ) OO OO Prescribed Load List
PMO S ..ooooioeeeeeeeeeeeseeressaesss s Preventative Maintenance Checks and Services
TRADOC ...ttt ettt se e st et seeneas Training and Doctrine Command
S ettt ettt e et a e n e e n e aeenes United States
USAEUR .ottt eeeeeeeeeeeeeeeeeeeeeeeeessessssssssssasesessssssssnnes United States Army Europe
VOS oooeeeeeeetereeevererenenenns ettt ettt tetet s e sensnsaenene Vehicle Orientation System
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TAB C - FOX CHEMICAL LIBRARY AND PARAMETER SETTINGS

The following table shows the interference and reliability parameter for every chemical in the
Fox Chemical Library. The Impossible Ion parameter setting depends on what likely interferent
is present in the area the Fox is operating and thus varies for every interfering agent.

Chemical Interference Reliability Impossible Ion
Parameter Parameter | by Molecular Weight
TABUN 8.0 : 3.0 :
SARIN 8.0 3.0
CHLORSARIN 8.0 3.0
SOMAN 8.0 3.0
CHLORSOMAN 8.0 3.0
DFP 8.0 © 3.0
VX ' 8.0 3.0
S-MUSTARD 8.0 3.0
HT-MUSTARD 8.0 3.0
HQ-MUSTARD ’ 8.0 - 3.0
N-MUSTARD 8.0 3.0
LEWISITE 8.0 3.0
PHOSGENOX 8.0 4.0
PFIB _ 4.0 4.0 :
PHOSGENE 2.0 3.0 . 109 m.w.
THIOPHOSGENE 2.0 : 3.0
CHLORPICR 3.0 2.0
ME-DICK 2.0 3.0
ET-DICK 2.0 3.0
PH-DICK 2.0 3.0
ADAMSITE 20 3.0
HCN 1.0 2.0 57 m.w.
CHLORCYAN 1.0 1.5 145 m.w.
- BROMCYAN 1.0 2.5
BZ 20 3.0
CS _ 1.0 3.5
CN - 1.0 3.0
CR 1.0 3.0
CLARK I 1.0 - 3.5
CLARK I 1.0 3.5
BR-ACETONE 1.0 3.0
CYCLOSARIN ' 8.0 3.5 97 m.w.
BR-AC-ME-ESTER 1.0 3.0
BENZYLBROMIDE 1.0 3.5
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Chemical Interference Reliability Impossible Ion
Parameter Parameter by Molecular Weight

XYLYBROMIDE 1.0 2.5 ~
BROMBENZYLCYAN 1.0 3.5
-1,4-DITHIAN 1.0 3.5
S-LOST SULFONE 2.0 4.0

VX_THIOL 8.0 3.0 |
PRECURSOR GA 2.0 3.0

PRECURSOR GB 2.0 3.0
BINARY GB 2.0 3.5
BINARY VX 2.0 3.5
THIONYL-CL 2.0 4.0
PHOSPHORYL-CL 1.0 2.5
THIODIGLYCOL 2.0 3.5
S-DICHLORIDE 2.0 3.5
PCL3 2.0 2.5
ASCL3 2.0 2.0
DIME-PHOSPHITE 1.0 3.5
DIET-PHOSPHITE 1.0 3.0
TRIME-PHOSPHIT 1.0 3.0
TRIET-PHOSPHIT 1.0 3.0
TNT 1.5 3.0
~ CL4-ETHENE 1.0 2.5
CL1-BENZENE 1.0 2.5
DIME-PHTHATLATE 1.0 3.0
DIET-PHTHATALATE 1.0 3.0
FC77 0.5 1.5
FAT,OIL,WAX 0.6 6.0




Case Narrative

Fox Detections in an ASP/OVrchard

Case Narratives are reports of what we know today about specific events that took place during the Gulf War of
1990 and 1991. This particular case narrative focuses on reports of possible chemical agent detections by a Fox
vehicle attached to Task Force Ripper in an Ammunition Supply Point (ASP) in an Orchard southwest of Kuwait
City. This is an interim report, not a final report. We hope that you will read this and contact us with any
information that would help us better understand the events reported here. With your help, we will be able to report
more accurately on the events-surrounding these possible chemical agent detections. Please contact my office to
report any new information by calling: '

1-800-472-6719

Bemard Rostker ||
Special Assistant for Gulf War Illnesses
Department of Defense

1997265-0000-015
Last Update: September 23, 1997

Many veterans of the Gulf War have been experiencing a variety of physical symptoms,

- collectively called Gulf War illnesses. In response to veterans’ concems, the Department of

Defense (DOD) established a task force in June 1995 to investigate all possible causes. On
November 12, 1996, responsibility for these investigations was assumed by the Investigation and
Analysis Directorate (IAD), Office of the Special Assistant for Gulf War Illnesses (OSAGWI),
which has continued to investigate reports of chemical agent detections by U.S. Marines during
the ground war.

As part of the effort to inform the public about the progress of this effort, DOD is publishing on
the Internet and elsewhere accounts related to possible causes of Gulf War illnesses, along with
whatever documentary evidence or personal testimony was used in compiling the account. The
narrative that follows is such an account.

VER1.0 .
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METHODOLOGY

During and after the Gulf War, people reported that they had been exposed to chemical warfare
agents. To investigate these incidents and to determine if chemical weapons were used, the DOD
developed a methodology for investigation and validation based on work done by the United
Nations and the international community where the criteria include:

e A detailed written record of the conditions at the site.

e Physical evidence from the site such as weapons fragments, soil, water, vegetation or
human/animal tissue samples.
A record of the chain of custody during transportatlon of the evidence.
Testimony of eyewitnesses.
Multiple analyses.
Review of the evidence by experts.

While the DOD methodology (Tab D) for investigating chemical incidents is based on these
protocols, the passage of time since the Gulf War makes it difficult to obtain certain types of
documentary evidence, and physical evidence was often not collected at the time of an event.
Accordingly, our methodology is designed to provide a thorough, investigative process to define
the circumstances of each incident and determine what happened. Alarms alone are not
considered to be certain evidence of chemical agent presence, nor is a single individual’s
observation sufficient to validate a chemical agent presence.

By following our methodology and accumulating anecdotal, documentary, and physicél
evidence, and by interviewing eyewitnesses and key personnel, and analyzing the results, the
investigator can assess the validity of the presence of chemical warfare agents on the battlefield.

‘Because information from various sources may. be contradictory, we have developed an

assessment scale (Figure 1) ranging from “Definitely” to “Definitely Not” with intermediate
assessments of “Likely,” “Unlikely,” and “Indeterminate.” This assessment is tentative, based on
facts available as of the date of the report publication; each case is reassessed over time based on
new information and feedback. :

L , |

| - - I |

Definitely
Not

*

Unlikely Indeterminate Likely Definitely

Figure 1. Assessment of Chemical Warfare Agent Presence

The standard for making the assessment is based on comméh sense: do the available facts lead a

~ reasonable person to conclude that chemical warfare agent§ were or were not present? When

insufficient information is available, the assessment is “Indeterminate” until more evidence can
be found. '




SUMMARY

. On 28 February, 1991, a Fox vehicle belonging to Task Force Ripper was directed to inspect an
Ammunition Supply Point (ASP) located southwest of Kuwait International Airport, in the
vicinity of map coordinates QT75393910. While inspecting the ASP, the Fox crew reported
alerting on traces of three different chemical agents within 100 meters of each other. The Fox
vehicle MM-1 Mass Spectrometer operator printed tapes of the three alarms. The vehicle
commander, GySgt Grass, passed these tapes to his chain-of-command, which, in turn, reported
up through the 1% MarDiv to Central Command (CENTCOM). As a result, an Explosive

‘Ordnance Disposal (EOD) team was sent to the ASP the following day. After a thorough
inspection on March 1, 1991, the EOD team did not find any chemical weapons. The negative
results of this inspection were also passed up the 1¥ MarDiv chain-of-command, and reported in
the CENTCOM Logs. The ASP was dismantled during cleanup operations in Kuwait after the
Gulf War. No chemical weapons were found during these cleanup operations. -

. Based on extensive research of all available documentation on these events, numerous interviews
of the personnel involved, as well as the United Nations’ Special Commission on Iraq
(UNSCOM) and the Intelligence Community’s assessment that Iraq never moved chemical
agents or weapons into Kuwait, we assess it is unhkely there were chemical weapons stored in
this ASP. These alerts were most probably fals¢ positives caused by battlefield contaminants,
contaminants from the orchard and/or contaminants from a nearby industrial facility.

NARRATIVE!

Background

In May 1996 and May 1997, Gunnery Sergeant (GySgt) George Grass, testified before the
Presidential Advisory Committee on Gulf War Veterans’ Illnesses about several suspected
chemical weapons incidents of which he had personal knowledge during the Gulf War. GySgt
Grass was a Marine Corps Nuclear, Biological and Chemical (NBC) weapons defense specialist
and Fox Vehicle Commander. He also testified in December 1996 before the Government
Reform and Oversight Subcommittee of the House of Representatives. In each testimony, GySgt
Grass discussed several specific Fox alerts for chemical warfare agents (CWA), including three
at an Ammunition Supply Point located southwest of Kuwait City. The first public discussion of
this event occurred in 1993, when a Marine linked his service with Marine units during the Gulf

* War to a severe disease he was suffering. He asked several Marine NBC specialists, including
GySgt Grass to make statements about any CWA they may have detected during the war.

Several Marines were then asked to testify in front of several congressional committees in 1993
and 1994—which they did. In 1994, the Marine Corps initiated an investigation in response that
concluded the Marine was not suffering from any Clas_sical;chemical warfare exposures.’

! An acronym listing/glossary is at Tab A. A
? Investigation to Inquire into the Circumstances surrounding the Possible Exposure of Sergeant [Name Deleted]
USMC to Chemical Agents During Operation Desert Storm. Finding 36, 1* MEF, USMC, 22 Feb 1994.



Task Force Ripper Chain-of-Command
The ground war to liberate Kuwait began on February 24, 1991. By February 28th, after four
days of fighting and movement, the 7" Marine Regiment, known as Task Force Ripper, was
headquartered at Al Jaber Airfield and the 1* Marine Division (1* MarDiv) had taken their
objectives around Kuwait City. Task Force Ripper was part of the 1% MarDiv—which was in
turn a major subordinate unit of the I Marine Expeditionary Force (I MEF). (Figure 2) Most of
the units discussed in this narrative were in the 1¥ MarDiv or under this division’s operational
control. Task Force Ripper consisted of the three battalions of the 7 Marine Regiment: the 3"
Tank Battalion, the 1st Battalion of the 5'_h Marine Regiment (1/5), and the 1st Battalion of the 7*
Marine Regiment (1/7). Task Force Ripper was also augmented with forces from the 1¥ Combat
Engineer Battalion, the 3 Amphibious Assault Battalion and the 3" Battalion of the 11® Marine
Regiment (3/11), which provided artillery support. The 1¥ MarDiv also gave Task Force Ripper
one of the four Fox NBC Detection vehicles attached to the division.”> (Figure 3) The Task
Force Ripper Fox vehicle was commanded by GySgt Grass.

1st
Marine Expeditionary Force (MEF)

|

- 1st 2nd
Marise Division Marine Division

T |

TF Ripper . ‘:.:;'

(7th Marine Regiment) ) Forces

: 1st C.ombat 3rd Amphibious
3rd Tank 1st Battalion 1st Battalion Engineer Assault Battalion
Battalion of Sth Marines of 7th Marines Battalion N
. (Partial)
(Partial)

~ Figure 2. Organizational Chart

3 Interview with Task Force Ripper NBC Officer, Lead sheet 5325.




Figure 3. A Fox NBC Reconnaissance \(e}iiéle in Desert Storm Camouflage.
Description of the ASP

The ASP GySgt Grass was sent to inspect was located outside the ring road around Kuwait City
in an orchard or tree farm, southwest of Kuwait International Airport. (Figures 4 and 5)
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Several reports of an industrial area across the road were gathered from interviews.’ Elements of
the 1% Battalion of the 5™ Marines (1/5) were camped around the area. GySgt Grass’s journal
entry placed the ASP at map grid coordinates QT 766395.° but message traffic and log entries
from February 28" placed it at QT 75393910. The driver of Grass’s Fox vehicle believes the
disparity between the two map grid coordinates is the result of inherent inaccuracies in the
Vehicle Orientation System used by the Fox vehicle during the Gulf War.’

The munitions stored in the ASP included small arms ammunition and artillery rounds. Visual
inspections conducted by the Explosive Ordnance Disposal (EOD) personnel and Marines from
the 1/5 determined the munitions were primarily manufactured in the Soviet Union and the

"Warsaw Pact. The writing on the sides of the ammunition boxes indicated some of these

* Drawing provided by GySgt George Grass. TFR stands for Task Force Ripper.

$ Interview with 1% Battalion, 5* Marines NBC Officer, Lead Sheet 5370, dated July 1, 1997 and Interview with Fox
#5604 Driver, Lead Sheets 5353 and 5359, dated December 7, 1993, May 31, 1996 and June 27, 1997.

¢ GySgt George Grass’ Gulf War Journal.

7 The Vehicle Orientation System (VOS) relied on number of wheel revolunons to determine its relative position.
Therefore, anytime the wheels turned without moving the vehicle (for example, when stuck in the sand) the location
dlsplayed by the VOS would be inaccurate from that point on. Resettmo the VOS required a major land feature to
be in the line of sight - an infrequent occurrence in the desert. The VOS has since been replaced with the more
accurate Global Positioning Satellite (GPS) system. :



munitions may have entered Iraq through Jordan.® There are also conflicting reports of
munitions manufactured in Holland and the United States.’ Despite these reports, members of the
EOD team have stated: “There is NO CHANCE that we missed U.S. ordnance or forgot seeing
it. As for Dutch ordnance, that also would be very hard to forget seeing, as it would be quite a
rare find. ”‘°(emphaszs in original)

According to GySgt Grass, the ASP was divided into two sections: a larger area with hundreds
of bunkers and a smaller area located across the road. The chemical agent alarms occurred in the
smaller area. This area was bermed all around and there was a line of trees impeding the view of
the main road. A small brick building and a dug-in Winnebago, or motor home, stood at the
entrance of this smaller area. A road circled the inside of the smaller ASP and there were roads
between each row of bunkers. (Figure 6) This smaller area was also configured differently than
the larger ASP. GySgt Grass describes it this way in his testimony:

Completing the Army Technical Escort course seven months prior to deployment
to SWA [Southwest Asia], being a former Ammunition Technician for 6 years

- and working as the NCOIC [Non-Commissioned Officer in Charge] of the Marine
Corps Offensive Chemical Weapons unit, I observed several signs of possible
chemical weapons storage. There were fire extinguishers colored in red, blue or
green with each grouped in a specific area according to their color....Also this
particular storage area had several ... open top 55 gallon drums that were painted
all blue, red and blue, olive drab green and white and green. Each set of drums
were grouped together according to its color and whether the color of the drum
was solid or striped. No other area ... that my Fox vehicle checked was designed
and set up like that area."

GySgt Grass’s journal entry from the time (“What do blue, red & green fire exting[uishers]
mean?”'?) indicates he was unsure of the meaning of this configuration while in the ASP.
However, the leader of the EOD team inspecting the ASP the following day (who was also
trained to look for visual cues indicating chemical weapons storage), does not recall concluding
that the area was arranged in a manner indicating chemical weapons’ storage. He remembers the
open 55-gallon drums and recalls that they were full of water —*“standard for an ASP”—for fire
fighting purposes. The EOD team leader also recalls the different colored fire extinguishers, but
he does not consider them as evidence of a chemical weapons storage area.

t

¥ Testimony of GySgt George Grass, 1 May 96; Interview with member of EOD team, CMAT Number 1997170-
0000026 and Interview with EOD team leader, Lead Sheets 5259 and 5293 dated June 11, 1997 and May 23, 1996,
respectively.
® Testimony of GySgt George Grass, 1 May 96 and Interview with EOD team leader, Lead Sheets 5259 and 5293,

" dated June 11, 1997 and May 23, 1996, respectively.
10 Letter to Representative Shay, Chairman of the House Government Relations and Oversight Subcommmee from
member of EOD team, December 19, 1996, CMAT Number 1997169-0000-054.
" Testimony of GySgt George Grass, 10 Dec 96.
12 GySgt George Grass’ Gulf War Journal.



CRSTI

After the war local merchants told stories of Iraqis using their ‘AK-47 Express
Card’ to retrieve whatever the military needed. When stocking their field ASPs,
the Iraqls took whatever fire extinguishers were available without regard to
color.”
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Figure 6. Diagram of Small ASP*

Why Chemical Weapons Were Suspected

" According to GySgt Grass, reports from Iraqi Prisoners of War 1ndlcated the p0551ble presence of
chemlcal weapons in the ASP.

During the intelligence briefing that morning, it was stated by the S-2 [Task Force
Ripper’s Intelligence Officer] that the Iraqi’s hac_l_:es'tablished the 3d Armored
Corps Ammunition Supply Point just outside of Kuwait City and that sources

15 Inferview with EOD_ team leader, Lead Sheets 5259 and 5293, dated June 11, 1997 and May 23, 1996,
respectively. '
" Provided by GySgt George Grass. -




(Iraqi prisoners) have stated there were chemical weapons stored somewhere
within the Ammo Storage Area. I was informed that my task was to do a
complete survey of the entire ASP and locate any chemical weapons that may be
stored there."’

Task Force Ripper’s NBC Officer remembers, “[we] wouldn’t have been surprised to find
chemical weapons in there.”"® It was Standard Operating Procedure to assume the possibility of
chemical weapons in any Iraqi ASPs."”

Fox Vehicle Capabilities

. The primary chemical agent detector on the Fox vehicle is the MM-1 mass spectrometer. The
MM-1 detects chemical agents by analyzing the ionic activity of a sample collected through a
retractable probe. The probe can collect samples by “sniffing” the surrounding air (the “Air/Hi”
method) or by taking them from a silicone wheel which is lifted from the ground to the probe
(the “Surface/Lo” method). At the time it entered the ASP on February 28", 1991, the Fox
MM-1 probe was sniffing the air in the “Air/Hi” method. This is the least sensitive of the Fox
methods of chemical detection and more than 100 times less sensitive than an M256 kit.

(Table 1) In the “Air/Hi” method, the MM-1 is performing a “quick-look” analysis of air
samples, looking for ions that resemble chemical agents.

Item Agents - Type Sensitivity Response Time

MS8AI Alarm G, V - Nerve 0.1-0.2 mg/m® <=2 min

M256A1 Kit G - Nerve 0.005 vmg/m:' 15 min
V - Nerve 0.02 mg/m’® 15 min
H - Blister 2 mg/m’ 15 min
L - Blister 9mg/m® 15 min
CX - Blister 3 mg/m’ 15 min
CK - Blood 8 mg/m’ 15 min
AC - Blood 9 mg/m’ 25 min

CAM GA, GB, VX, <=0.1 mg/m’ <=1 min
HD, HN ’

MM-1" GB'" - Nerve 62 mg/m’ <=45 sec
CK - Blood 46 mg/m’
CG - Choking 115 mg/m®

Table 1. Vapor Chemical Agent Detector Characteristics?® -

1% Testimony of GySgt George Grass, 10 Dec 96.

'¢ Interview with Task Force Ripper NBC Officer, Lead Sheet 5325, dated June 18, 1997.

'” Interview with 1 MarDiv NBC Officer, Lead Sheet 5263, dated June 13, 1997.

'* Because the minimum detectable amount is calculated from the baclicround and backgrounds vary—dependent

on environmental and atmospheric conditions—the minimum detectable ‘amounts will vary. The sensitivities listed
" in Table 2 are relevant only for the specific conditions they were calculated from.
% At this level unprotected personnel would experience moderate to severe symptoms from Sarin before the MM-1
would alert.
2 Report of the Defense Science Board Task Force on Persian Gulf War Health Effects; June 1994 Table 18,
Gulflink, http://www.gulflink.osd.mil/dsbrpt/tablel8.gif.
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If the MM-1 alerts to a possible chemical agent, there is an audible alarm. A full spectrum
analysis must then be performed to confirm or deny the presence of chemical agents. The
preferred method for performing a full spectrum is the “Surface/Lo” method: the MM-1 probe is
extended to the ground (usually to a suspected liquid chemical agent) and the operating
temperature of the MM-1 is lowered. Only by performing a full spectrum can an alert be
confirmed or denied solely by the Fox vehicle. A “tape,” which provides details of the MM-1’s
findings, can be printed as a permanent record of the initial alert and the full spectrum.

During the Gulf War, the Fox vehicle was manned by a crew of four—the Fox vehicle
commander, a driver, an MM-1 operator and a wheel operator. The wheel operator uses levers
inside the vehicle to lift the silicone wheels from the ground to the probe for sampling. The
driver and commander sit in the front of the vehicle, while the MM-1 and wheel operators sit in
the rear. The two areas are connected by a narrow crawl-through. a

Alerts in the ASP on February 28"

According to GySgt Grass’ testimony, the first alarm in the ASP occurred “while [the Fox was]
monitoring for chemical agent vapors.”? The MM-1 alarm “was set off with a full distinct
spectrum across the monitor and a lethal vapor concentration of S Mustard.”? In his testimony,
the MM-1 operator stated the Fox crew was outside the vehicle trying to get a closer look at
some bunkers when they heard the alarm.?* He does not mention what Mission Oriented
Protective Posture’ (MOPP) level the crew was in, but both the driver and the wheel operator
recall never being higher than MOPP-2—that is, carrying, but not wearing, their protective
masks and gloves—while outside the Fox in this ASP.** None of the exposed crew experienced
any symptoms consistent with exposure to chemical agents while in the ASP.

When the MM-1 sounded the alarm, the crew returned to the vehicle and drove closer to the

- nearest dug-in bunker. In subsequent testimony and interviews, GySgt Grass recalls the
following: “...[Flully visible were the skull and cross bones either on yellow tape with red
lettering or stenciled to the boxes or some had a small sign with the skull and crossbones painted

2! For more information on the Fox vehicle, please refer to the Fox NBC Reconnaissance Vehicle Information Paper
- HTML Link to Fox Paper. ‘ .
2 Testimony of GySgt George Grass, 11 Jan 94. This same information about the Fox Vehicle alerts in the ASP is
also reported in the Department of Defense Intelligence Oversight Committee Report: Iragi Chemical Warfare:

+ Analysis of Information Available to DOD (U), Section 11 (U) Possible CW Agent Release, June 16, 1997,
p. 19-20. HTML Link to Mitre Report. However, as noted in the discussion on pages 16 and 17 of this narrative,
recollections of the results of the inspection differ. Based on Grass’s testimony, the Mitre report says the EOD team
confirmed the presence of chemical weapons; but numerous interviews with the EOD team indicated their
inspections turned up no evidence of chemical weapons in the ASP, which was reported up the chain of command.
~ In addition to these interviews these results were confirmed in a letter sent to Congressman Shay by a member of
~ the EOD team. HTML Link to Letter to Representative Shay, Chairman’of the House Government Relations and
Oversight Subcommittee from member of EOD team, December 19,1996, CMAT Number 1997169-0000-054.

- B Testimony of GySgt George Grass, 14 Mar 96. ,

2 Testimony of Fox #5604 MM1 Operator, Lead Sheet 5183, dated June 4, 1997.
» For more on MOPP see the MOPP Information Paper - HTML Link :
% Interview with Fox #5604 Wheel Operator, Lead Sheet 5411, dated July 2, 1997 and Interview with Fox #5604
Driver, Lead Sheets 5353 and 5359, dated December 7, 1993, May 31, 1996 and June 27, 1997.
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on it.”?’ Several “155mm rounds with colored bands around them”? were stacked on top of some
boxes in the bunker. “The labeling on the boxes was from the United States.””® GySgt Grass
identified these rounds as the source of the Sulfur Mustard alarm. He also stated they were not
leaking *°

Once the Fox backed up to the bunker, a “full and complete spectrum was taken and printed out
as proof of the detection.”' GySgt Grass does not know the exact procedures the MM-1 operator
used, but stated, “I know we didn’t check for liquid contamination — everything was all vapor.”*
A complete spectrum, detailing the exact ionic makeup of the surrounding area, is the only way
to affirm an initial alert is a “confirmed detection.” During his testimony, the MM-1 operator did
not discuss the procedures he used to obtain a spectrum while in the ASP. We have attempted to
interview the MM-1 operator to obtain additional information, but have so far been unsuccessful.
The wheel operator (the other member of the crew located in the back of the Fox with the MM-1
operator) was interviewed but could not recall the procedures used to get the spectrum. It is
possible to print a tape of an initial alarm without conducting a complete, confirming spectrum.

A tape printed from an initial alarm will have the name of the suspected agent in capital letters
across the top. Without ¢larification from the MM-1 operator and a copy of the tape printed, we
cannot determine the exact ion make up of the alert.

After the MM-1 operator printed the tape, GySgt Grass notified the Task Force Ripper NBC

Officer that they had found some “Honey.” (To avoid alarming the entire Task Force, the Task

Force Ripper NBC Officer told the Fox crew to use the code word “Honey” if they had any

chemical alerts while in the ASP.)* The Task Force Ripper NBC Officer ordered the crew to
“return to [Task Force] Ripper’s Main [Headquarters location].”*

The MM-1 operator testified that the three alarms at the smaller ASP occurred at the same time,
with each of the three agents alerting the MM-1 simultaneously. “There were a number of
readings on the MM-1’s computer screen. They were S mustard, HT mustard and a benzene [sic]
‘bromide agent....[A] couple of spectrums were run and the printouts were given to [GySgt]
Grass.” GySgt Grass, however reports the three alarms as separate events. He describes the
second alarm this way

[a]s we continued driving ﬂuough the ammo storage area the alarm sdunded
again. The chemical agent HT Mustard in a lethal dose came across the monitor.
Again, the skull and crossbones were present although the boxes were closed with

7 Testimony of GySgt George Grass, 14 Mar 96.

_28 Testimony of GySgt George Grass, 10 Dec 96.

# Testimony of GySgt George Grass, 10 Dec 96. X
% Interview with GySgt George Grass, 20 February 1997, p. 68. b
3! Testimony of GySgt George Grass, 10 Dec 96.

* Interview with GySgt George Grass, 20 February 1997, p. 61.

3 Interview with GySgt George Grass, 20 February 1997, p. 62.

» Testimony of GySgt George Grass, 10 Dec 96.

3 Testimony of Fox #5604 MM 1 Operator, Lead Sheet 5183, dated June 4, 1997.

12



markings from the United States and.Holland. A full spectrum on the Mass
Spectrometer was easily accomplished and printed out as proof of detection.*

GySgt Grass does not identify a specific type of ammunition as the source for this alarm. As
with the alarm for Sulfur Mustard, we have no information on the procedures the MM-1 operator
used to obtain a spectrum and print the tape for HT Mustard. After printing the tape, the Fox
crew continued on its way out of the ASP.

According to GySgt Grass, the third and final alarm in the ASP occurred as the crew was driving
out of the area.

[T]he alarm -sounded once more showing a positive reading of Benzene [sic].
Bromide. This reading was taken next to a large metal container with no distinct
markings. The vapor concentration was in the air and a full spectrum was ran
[sic] on the Mass Spectrometer and printed out as proof of the detection.”

During an interview, GySgt Grass identified a large shipping container, or Conex box, located in
the southeast corner of the ASP as the possible source of this alarm. ** (Figure 6) Although
GySgt Grass stated the Fox was only checking for vapor concentration while in the ASP*
(indicating the “Air/Hi” method was being used), it is unclear what method the Fox vehicle was
using when the MM-1 got this alarm. Benzyl Bromide, a tearing agent, is one of the 60 ,
chemicals for which the MM-1 monitors, but it is not normally one of the 10 or 11 chemicals
typically monitored for while using the “Air/Hi” method. As with the two other alarms, we have
no information on the procedures the MM-1 operator used to obtain a spectrum and print the
tape. '

After printing this third tape, the Fox crew drove past several other bunkers in the area without
incident prior to departing the ASP. They then drove to the headquarters area of the 1¥ Battalion
of the 5™ Marines (1/5), located nearby, to warn the 1/5 NBC Officer of the possibility of
chemical agents or weapons in the ASP. After stopping at the 1/5, the Fox crew returned to Task
Force Ripper’s Headquarters.

1/5 Marines Actions

The 1* Battalion, 5" Marines took control of the ASP without resistance during the night of the
third or fourth day of the ground war. By the time of the cease-fire on February 28th, they had
established a defensive position at the ASP. The Commanding Officer and the Executive Officer
- of the 1/5 do not recall hearing of chemical alerts or the possible presence of chemical weapons

~ 3 Testimony of GySgt George Grass, 10 Dec 96.

57 Testimony of GySgt George Grass, 10 Dec 96.

3 Interview with GySgt George Grass, 20 February 1997, p. 60. Grass described the Conex box as being like “the
back of a tractor-trailer that’s been set down on the ground and painted green.”

* Interview with GySgt George Grass, 20 February 1997, p. 61.
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in the ASP.“ The 1/5 NBC Officer recalls the presence of the Fox vehicle, but is not sure what
day it was there. He remembers the vehicle alarming for a chemical, but does not recollect the
specific agent. The 1/5 NBC Officer recalls that, after alarming, the Fox drove around the area
attempting to recreate the alarm, but was unsuccessful. The NBC Officer also reports that at
some point while the 1/5 was encamped nearby, he led a team through the ASP with Chemical
Agent Monitors (CAMs) and determined the ASP was only stocked with conventional
munitions. There are conflicting memories as to whether the NBC Officer led his team through
the ASP while the Fox crew was there or at some other time. The 1/5 NBC Officer reported the
Fox alarm up his chain of command to the 1/5 Assistant Operations Officer.’ The Assistant
Operations Officer recalls being told a Fox vehicle drove through the ASP and detected Mustard
but then lost its detection*’—and so was unable to confirm the alarm. As the Fox was unable to
recreate its initial alert and the CAM tests proved negative, the 1/5 NBC Officer and the
Assistant Operations Officer decided there was no need to move their unit to a new locanon
The ASP was not cordoned off or declared off limits.* -

Task Force Ripper Actions

After stopping at the 1/5 Headquarters area, the Fox crew returned to Task Force Ripper’s
Headquarters area. Upon arriving, GySgt Grass recalls going to the command post tent to report
the agents his vehicle had alarmed for in the ASP. GySgt Grass passed the MM-1 tapes printed
in the ASP to the Task Force Ripper NBC Officer and explained what he thought he’d found-
there to members of the Task Force Ripper command staff.* At this meeting, it was decided that
the 1¥ MarDiv headquarters, code-named PRIDE®, should be notified.” At 1531 hours on
February 28®, the following message was passed from Task Force Ripper to PRIDE:

1. Have detected S mustard, HT mustard and Benzine [sic] Bromide at grid
QT75393910. '

2. Means of detection: Fox vehicle.

3. Hazard seems to be very localized vapor from bunker complex.*®

At 1720 héurs the same day, the 1¥ MarDiv radioed Direct Support Command (DSC) requesting
Explosive Ordnance Disposal (EOD) support for the next day, March 1*.

“ Interview with 1* Battalion, 5* Marines Executive Officer, Lead Sheet 5338, dated June 25, 1997 and Interview
* with 1% Battalion, 5* Marines Commanding Officer, Lead Sheet 5333, dated June 24, 1997.

 Interview with 1% Battalion, 5* Marines NBC Officer, Lead Sheet 5370, dated July 1, 1997.

“2 Interview with 1¥ Battalion, 5" Marines Assistant Operations Officer, Lead Sheet 5352, dated June 26, 1997.

“ Interview with 1% Battalion, 5* Marines NBC Officer, Lead Sheet 5370, dated July 1, 1997.

“ Interview with 1* Battalion, 5* Marines Assistant Operations Officer, Lead Sheet 5352, dated June 26, 1997;
Interview with 1% Battalion, 5* Marines Commanding Officer, Lead Sheet 5333, dated June 24, 1997 and Interview
with 1% Battalion, 5* Marines Executive Officer, Lead Sheet 5338, datéd June 25, 1997.

“ Testimony of GySgt George Grass, 14 Mar 96.

“ Interview with Task Force Ripper NBC Officer, Lead Sheet 5325, dated June 18, 1997.

7 Testimony of GySgt George Grass, 14 Mar 96.

4 1 MarDiv Radio Message Traffic from Ripper to PRIDE, Gulflink
http://www.dtic.mil/gulflink/db/marines/123096_oct96_decls10_0001.html.
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~ Req EOD support at QT 75393910 suspected chemxcal mustard agent munitions
in Ammo bunker agent detected by Fox vehicle.
POC TF [Task Force] RIPPER NBCO at grid QT 805350.%

N\

GySgt Grass was told to escort the EOD team back to the ASP the next day.
Units and Logs Recording Alerts

During the evening of February 28", the Task Force Ripper Fox alerts were recorded in several
unit logs throughout the lSt MarDiv, including the 5 Battalion of the 11® Marines (5/1 1):

Fm Div

To All units

Possible Mustard Hazard

QT 7539/3910

Vapor Hazard local to area.

Hazard appears to be from bunker in that area
Method of detection left by Fox veh[icle]®

The 1¥ Reconnaissance Battalion of the 1* MarDiv also logged the alerts:

1620 281620C Feb 1991 Possible mustard agent QT 75393910 localized to area -
appears to be from bunkers. Fox vehicle detected 3t :

The 1St Battalion of the 12® Marines (1/12), which was a551gned to llth Marines, also reported
“Mustard agent hazard in bunker” on the 28th. 2

~ Central Command (CENTCOM) received a SPOT Report (SPOTREP) from the 1* MarDiv at
2150 local time on the 28™:

1St MarDiv rpts.

Probable ammo bunker w/ chemical munitions, vic[inity] of 2914N/4750E, 5
miles west of Ku[wait] City airport. '

Area has been cordoned off.

EOD personnel will enter bunker tomorrow morning.*

“ 1* MarDiv Radio Message Traffic from Division to DSC, Gulflink e
_ http://www.dtic. mil/gulflink/db/marines/123096_oct96_decls11_0001.html.

% Command Chronology 5% Battalion 11 Marines Journal Files, Daily Journal 28Feb91, Gulflink
" http//www.dtic.mil/gulflink/db/marines/121096_ sep96_decls24_0003.html.
5! Command Chronology 1* Reconnaissance Battalion Jan - Mar 1991, Journal 1* Recon BN 28 Feb 91, Gulﬂmk
http //www.dtic.mil/gulflink/db/marines/121096_sep96_decls20_0004.html.
%2 Command Chronology 1* Battalion 12* Marine Regiment Mar - Jun 1991, Incidents Messages Orders Joumal
Gulflink http: //www dtic.mil:80/gulflink/db/marines/102596_sep96_decls22_0001.html.
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‘The CENTCOM logs then recorded the following:

281930 [1* MEF NBC Watch Officer] called. 1% MarDiv has come across an
ammo bunker complex (QT75393910) with suspected chemical munitions. The

- Fox (GCMS) [sic] has come up with indications of small conc [sic] of sulfur
mustard after numerous tests. All possible interferences with petroleum products
ruled out. They are outside the bunker now, no one has gone in. They’ve moved
their EOD people up, but won’t do anything until the mormng Area is cordoned
off, all their people in the area have been wamed >

EOD Team Inspection on March 1, 1991

The next day, March 1%, GySgt Grass and his Fox crew escorted a five member EOD team to the
ASP. This team was part of the 17 Force Service Support Group (FSSG) EOD Platoon, 7*
Engineer Support Battalion, which was working at Al Jaber Airfield. We have interviewed the
four members of this team who entered the ASP, as well as the Officer in Charge (OIC) of the 1
FSSG EOD Platoon during the Gulf War, to whom the EOD team reported their findings. We
are in the process of contacting the fifth member of the EOD team, a communications specialist
who did not enter the ASP.

When they arrived at the ASP, the EOD team established a command post in their vehicle (a
HMMWYV or “Humvee”) and donned their protective gear—a standard precaution for any
suspected contaminated area.** The team then conducted a thorough inspection of the ASP—
visually inspecting for suspicious munitions and using M8 chemical detector paper and M18A2
chemical detector kits to check for chemical contamination. Visual recognition involves far more
than simply looking at munitions. Depending on the country of origin, color codes often indicate
the type of munition. In the Gulf War, however, using color codes to determine munition type
was not reliable because the Iraqis frequently painted munitions with whatever color was readily
available. The physical configuration of a weapon is often a better indication of its use.
Chemical munitions must, by their very nature, be built to hold liquids—so their assembly points
have filler plugs.** It was these cues the EOD team members were looking for during their
inspection of the ASP.

Recollections of the EOD team’s inspection differ considerably. GySgt Grass remember it this
- 'way: :

3 CENTCOM SPOTREP 282150C, Gulflink
http://www.dtic.mil:80/...082696_DOC_133_SIG_OPS_EVENTS_35.txt. (The geographic coordinates
(geocoords) given correspond to the Universal Transverse Mercator (WTM) grid coordinates recorded in other logs.)
* CENTCOM Logs, Gulflink http://www.dtic.mil/gulflink...centconi/100996_nbc_024-34.html.

"% Interview with EOD team member, Lead Sheet 5291, dated June 18, 1997and CMAT Number 1997153-0000131
and Intervnew with EOD team member, CMAT Number 1997170-0000026.
% Interview with EOD team member, CMAT Number 1997170-0000026; Interview with EOD team leader, Lead -
Sheets 5259 and 5293, dated June 11, 1997 and May 23, 1996, respectively and Interview with EOD team member,
Lead Sheet 5291, dated June 18, 1997and CMAT Number 1997153-0000131.
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- I'watched everything that they did....They went in there and got in their chemical
protective equipment...They had a little monitor, a little hand-held kind of
machine. I am not sure what that was...and they walked around the area that we

. showed them and they were writing things down. When they got done, they
decontaminated themselves and there was nothing destroyed while I was standing
there...They said, yes, you are right. There are chemical weapons stored out
there....[but] they were not sent up there to verify that. They were up there to
check the lot numbers on the ammunition that was stored up there to...see if those
rounds were commg after sanctions were imposed on Iraq.”’

In contrast, every member of the EOD team categoncally denies finding chemical weapons or
any evidence of chemical agents in the ASP. The team leader stated: “[t]he only munitions in
the ASP were conventional.”® Every member of the team also denies telling GySgt Grass or any
member of his crew otherwise.”® “No, that would never have been said.”™®

.Members of the team recall only one suspicious incident while they were in the ASP. The team
was inspecting a stack of artillery munitions that were painted gray, the base color used by many
countries to mark some chemical weapons. The munitions were in a puddle of liquid. Asa
member of the team picked up one of the artillery rounds, the liquid ran down his arm, which
was covered by his protective gear. Following standard procedures, the team swiped the liquid
with M8 paper and tested with their M18A2 chemical detector kits. Neither of these tests .
showed positive for the presence of chemical agent. In addition, the EOD team took the
ordnance to the Fox vehicle so they could “sniff’ them....The Fox vehicle ‘smelled’ nothing and
the color of the projectile, though similar to U.S. chemical ordnance, was indicative of a Warsaw
Pact high-explosive, fragmentation round, so it was ruled condensation from being enclosed in a
plastic container and the wide variation in temperatures that we had been experiencing.®

According to one EOD team member, |

...[t]he Iraqi’s did not have the ASP sealed to protect the ammunition from the
elements and several stacks of munitions were...sitting in dark puddles of
rainwater...[T]o the untrained eye...these stacks could appear to be leaking
munitions.

%7 Testimony of GySgt George Grass, 1 May 96.

%8 Interview with EOD team leader, Lead Sheets 5259 and 5293, dated June 11, 1997 and May 23, 1996,
respectively.

% Interview with EOD team leader, Lead Sheets 5259 and 5293, dated Jnne 11, ]997 and May 23 1996,

- respectively; Interview with EOD team member, CMAT Number 1997170- 0000026; Interview with EOD team

" member, Lead Sheet 5291, dated June 18, 1997and CMAT Number 1997153-0000131 and Intervxew with EOD

- team member, CMAT Number 1997170-0000025.

 Interview with EOD team member, CMAT Number 1997170-0000026.

$! Letter to Representative Shay, Chairman of the House Government Relations and Oversight Subcommmee from
member of EOD team, December 19, 1996 CMAT Number 1997169-0000-054.
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After completing their inspections, the EOD team followed GySgt Grass back to the Task Force
Ripper headquarters area. The EOD team leader passed the negative results of their inspection to
the Task Force Ripper NBC Officer.”” The EOD team then returned to its unit; there they told
the Officer In Charge (OIC) they had not found chemical weapons in the ASP. The team leader
filed a Call Sheet to record the inspection.” In an effort to find this Call Sheet, we have
contacted the 1% EOD Platoon Headquarters in Camp Pendleton, CA. After searching their files,
the 1¥ EOD Platoon could not find the Call Sheet. Typically, the 1 EOD Platoon retains its
records for only two years. It is most likely, therefore, that the Call Sheet was destroyed
sometime in 1993.%

Reports Up the Chain of Command

~ Task Force Ripper next passed the EOD team’s negative results up the chain of command and
around the Kuwaiti Theater of Operations (KTO). The 1* MarDiv NBC Officer recalls being
told by the Task Force Ripper NBC Officer that the EOD team did not discover any chemical
weapons in the ASP. The same day, the 1¥ MarDiv NBC Officer received the MM-1 tapes
printed in the ASP by the Fox MM-1 operator. Thinking the matter closed, he saw no need to
keep the tapes. Although we have tried to find these tapes, their location, and even existence, is
unknown. The 1¥ MarDiv NBC Officer believes he either destroyed them or placed them in files
that were routinely destroyed after the Gulf War 6

At 1920 hours local time on March 1st, CENTCOM received the following SPOTREP:

Suspect chem[ical] munitions bunker in 1* MarDiv sector (2914N04515E)
- checked by EOD — No chem[ical] munitions present.®

- The CENTCOM logs then recorded those results:

011930 [1* MEF NBC Watch Officer] called back. The suspect bunker was
checked out thoroughly — no chemical munitions found.’’

" The NBC Operations Summary in the After Action Report of the Army Central Command
(ARCENT) VII Corps records the following:

ARCENT reported IMARDIV sent individuals to check suspected chemical
munitions storage site (no grid available) on 28 Feb. Initial results of testing
indicated mustard agent. An NBC/EOD team re-evaluated the site with more

S2 Interview with EOD team leader, Lead Sheets 5259 and 5293 dated June 11, 1997 and May 23, 1996,
respectively.

® Interview with 1% FSSG EOD Platoon Officer-In-Charge, Lead Sheet 5294 dated May 16-17, 1996, May 21,
1996 and June 18, 1997.

e Intervxew with 1* EOD Platoon Representative, Lead Sheet 5334, dated June 24, 1997.

% Interview with 1 MarDiv NBC Officer, Lead Sheet 5263, dated June 13, 1997.

% CENTCOM SPOTREP 011930C, Gulflink

http://www.dtic.mil:80/...082696_DOC_133_SIG_OPS EVENTS 32.txt.

¢ CENTCOM Logs, Gulflink http://www.dtic.mil/gulflink.. -.centcom/100996_nbc 024-34 html.

18



e S

sensitive equipment. They determined that no chemical agent was present. Initial
readings were result of petrochemical burning %

Additional 1/5 Information

The 1/5 Commander and the NBC Officer do not recall hearing of the EOD team visit to the
ASP. The 1/5 remained encamped around the ASP through at least March 2™. According to the
Commanding Officer, the Executive Officer and the Assistant Operations Officer, the ASP was
never declared off limits or physically cordoned off, but people were warned to stay away from
the area. This was, however, due to the significant amount of ammunition in the area, rather than
a perceived or suspected chemical threat.”” Several Marines from the 1/5 did enter the ASP at
various times while they were encamped nearby—including the Commander, the NBC Officer,
the Assistant Operations Officer and “approximately 25 - 30”™ others. None of those who
entered was higher than Mission Oriented Protective Posture (MOPP) level 2—that is, carrying,
but not wearing their protective gloves and mask—while in the ASP. None of the 1/5 personnel
interviewed had any physical symptoms consistent with chemical agent exposure after going
through the ASP. Additionally, no one, including the Commander (to whom such a tl:ung should
have been reported) recalls hearing reports throughout the 1/5 of any symptoms or injuries
consistent with exposure to chemical agents.”

Cleanup of the ASP

This Ammunition Supply Point (ASP) was dismantled in late fall 1992 or early spring 1993
during cleanup operations in Kuwait.”” According to the Defense Intelligence Agency (D1A),
“during the three-year, post Persian Gulf War ordnance clearance operations in Kuwait, chemical
warfare agents were never detected.”” Following the war, the Kuwaiti government contracted
ordnance-clearing services to rid the country of munitions left by the occupying Iraqi army.
Sources involved in the clean-up report that clearance operations, which ran from 1992 to 1994,
were methodical and thorough. Seven countries participated in the clean-up: the United States,
the United Kingdom, France, Turkey, Egypt, Pakistan and Bangladesh. The designated U.S.
sector, which included the ASP/Orchard area, ran 3,000 square kilometers across the country

% ARCENT VII Corps After Action Report, Gulflink :
http://www.dtic.milV/gulflink/db/army/970107_sep96_decls23_0027. html
% Interview with 1% Battalion, 5* Marines Assistant Operations Officer, Lead Sheet 5352, dated June 26, 1997:
Interview with 1* Battalion, 5* Marines Commanding Officer, Lead Sheet 5333, dated June 24, 1997 and Interview
* with 1* Battalion, 5* Marines Executive Officer, Lead Sheet 5338, dated June 25, 1997.
7 Interview with 1 Battalion, 5* Marines Commanding Officer, Lead Sheet 5333, dated June 24, 1997 and
Interview with 1* Battalion, 5* Marines Executive Officer, Lead Sheet 5338, dated June 25, 1997.
" Interview with 1* Battalion, 5* Marines Executive Officer, Lead Sheet 5338, dated June 25, 1997; Interview with
1 Battalion, 5" Marines Assistant Operations Officer, Lead Sheet 5352, dated June 26, 1997 and Intervxew with 17
Battalion, 5* Marines NBC Officer, Lead Sheet 5370, dated July 1, 1997
7 Interview with EOD team leader, Lead Sheets 5259 and 5293 dated June 11, 1997 and May 23, 1996,
‘respectively.
7 Defense Intelligence Agency, IIR 7-717-0082-97, “Iraqi Ordnance Clean-up Operations in Kuwait (U),” (U) -
redacted copy, June 1997. This is consistent with testimony presented by Mr. Charles Duelfer representing
UNSCOM in testimony to the Presidential Advisory Committee on Gulf War Veterans’ Illnesses on July 29%, 1997
in Buffalo, NY. Mr. Duelfer indicated that there is no evidence that chemical weapons were moved into Kuwaxt.
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from Kuwait Bay to the southwestern border. It was the largest and most difficult to clear. All
of the nearly 150 U.S. personnel involved in the disposal of unexploded ordnance were U.S.
military-trained EOD personnel. EOD field experience for the technicians ranged from eight to
20-plus years. '

After careful study, it was determined that special chemical agent detection equipment was not
necessary during clean-up operations. Prior to bidding, the U.S. contracting company conducted
an extensive survey of the U.S. sector. The survey team, was on the alert for anything that would
complicate clearance operations — in particular, agent-filled munitions requiring special disposal -
procedures....Because the survey team found no evidence of CW agent presence, the company
made the business decision to bid, and then to operate, without special equipment.™ - -

Once begun, clean-up operations were divided into two distinct stages: reconnaissance and
clearance.”

During the nine month reconnaissance phase, all discovered ordnance was visually inspected and

cataloged. To ease the cataloging effort and ensure complete coverage, the U.S. sector was

divided into 36 subsectors, each approximately 80 square kilometers. The unexploded ordnance

(UXO) teams used “portable GPS [Global Positioning Satellite] kits and laptop computers to

‘mark, piece-by-piece, subsector-by-subsector, the exact location and type of all ordnance.”” No
' chemical weapons were discovered in this phase of clean-up operations.

Following the reconnaissance phase, operations moved on to ordnance clearance. Using the
database developed during the reconnaissance phase, teams moved through each subsector and
divided all the ordnance. Serviceable ordnance was turned over to the Kuwaiti government.
Ordnance selected for destruction was collected at a central location and placed into large berm-
enclosed pits. Alertness for “special munitions,” including chemical weapons, remained high
throughout this phase. It was standard procedure to suspend operations whenever previously
un-encountered types of munitions were discovered. Operations were only resumed when teams
positively identified and classified each new munition.” No chemical weapons were discovered
during this phase. :

Ordnance selected for destruction was destroyed on a daily basis. No chemical detectors were
set up around the demolition area. A "safe area” was set up at a certain distance around the pits
during actual demolition—not to protect against possible chemica] exposure, but rather to protect

™ Defense Intelligence Agency, IIR 7-717-0087-97, “Post-Gulf War Chemical Warfare Detection Methodology
Used in Kuwait (U),” (S), June 1997. In addition to this reporting, OSAGWI interviewed the President of the
division of the US contracting company responsible for clean-up in the US sector. This interview corroborates
DIA’s conclusions that no chemical weapons were found in Kuwait after the war. Interview with Dmsxon
President, Lead Sheet 1288, dated February 11, 1997.

7 Defense Intelligence Agency, IIR 7-717-0082-97, “Iragi Ordnance Ciean-up Operations in Kuwait,” redacted
“copy, June 1997. .

i Defense Intelligence Agency, IIR 7-717-0082-97, “Iraqi Ordnance Clean-up Operations in Kuwait,” redacted
copy, June 1997.

7 Defense Intelligence Agency, IIR 7-717-0087-97, “Post-Gulf War Chemical Warfare Detection Methodolooy
Used in Kuwait (U),” (S), June 1997.
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against fragments from the exploded munitions. The demolition areas were used six nights a
week. The same pits were used over and over again—day after day, night after night. UXO
personnel entered the area daily to stack ammunition slated for destruction and to set charges.
UXO personnel did not wear chemical protective gear during these operations.” No chemical
injuries were reported by personnel involved in demolition operations.

During the entire course of clearance operations in Kuwait after the war, there were never any
reports of chemical weapons being found in the U.S. sector, or indeed anywhere in Kuwait.
Additionally, in the three years since the clearance operations were completed, no contractor
personnel who worked in the U.S. sector have reported any medical problems related to chemical
agents exposure.”

The leader of the EOD Team that inspected the ASP/Orchard on March 1, 1991 returned to
Kuwait as a civilian and was involved in all phases of the clean-up operations. He returned to
the ASP in fall 1992 or early spring 1993 and was involved in its dismantling. During cleanup
operations in this ASP, all the bunkers were cleared and the ordnance was divided into
serviceable and unserviceable items. UXO personnel did not wear protectlve gear while working
in the ASP, and there were no indications of chemical weapons, agents, or injuries while UXO
personnel dismantled the ASP.%

ANALYSIS OF THE INCIDENT
Presence of Chemical Weapons in Kuwait

To date we have found no evidence Iraq moved chemical weapons or chemical agents into
Kuwait. The Defense Intelligence Agency (DIA) has made the following statement:

Our current understanding is that Iraq did not deploy CW into Kuwait during the
Gulf War. The furthest south Iragi CW has been found is at Khamisiyah, Iraq.*!

There are several reasons to believe that the Iraqis never deployed CW into
Kuwait. First, there is no confirmed evidence that they did so. Neither Kuwait

7 Interview with EOD team leader, Lead Sheets 5259 and 5293, dated June 11, 1997 and May 23, 1996,
respectively.

™ Defense Intelligence Agency, IIR 7-717-0082-97, “Iraqi Ordnance Clean-up Operations in Kuwait,” redacted
copy, June 1997 and Interview with EOD team leader, Lead Sheets 5259 and 5293, dated June 11, 1997 and May
23, 1996, respectively.

% Interview with EOD team leader, Lead Sheets 5259 and 5293, dated June 11, 1997 and May 23, 1996,
respectively.

8! This was confirmed in a statement by Mr. Charles Duelfer, UN Specnal Commission, to the Presidential Advisory
Committee (PAC) on Gulf War Veterans® Illnesses, July 29, 1997. Major Cross of the PAC asked “Do you see any
~ evidence where any weapons were moved from the three lower depots, actually down into Kuwait, maybe brought
back at some time?” Mr Duelfer answered, “We have seen no evidence of that and Iraqis have said that no
movements took place other than what is described here.” Mr. Duelfer was referring to movements of munitions to
and from the depots near Baghdad and the three lower depots, of which the southernmost (and closest to Kuwait and
Saudi Arabia) was Khamisiyah.
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nor the Explosive Ordnance Disposal (EOD) companies assisting the Kuwaitis
have reported finding any CW during cleanup operations. Iragi troops stationed
in Kuwait often did not have the best CW defensive equipment. This 1ndlcates
they were not prepared to ﬁght in a contaminated environment.

The Iraqls also feared U.S. retaliation 1f they used chemical weapons and may
have decided to use them only if the regime’s survival were threatened. This -
would explain why Iraq deployed CW to Khamisiyah and An Nasiriyah, but not
to Kuwait. - Finally, Iraq’s most well trained and trusted forces, the Republican
Guard - who were in Irag, not Kuwait - were the units best equipped to deliver
CW. Therefore, it is reasonable to conclude that any CW were stored behind
these forces, not in front of them.®

The Central Intelligence Agency (CIA) concurs with DIA’s assessment. “We also conclude that
Iraq did not use chemical or biological agents nor were any agents located in Kuwait.”®

In line with these intelligence community assessments, it is highly unlikely there were chemical
weapons in this ASP. According to the EOD team, as well as message traffic and log entries
from March 1%, 1991, no chemical weapons were in the ASP on that day. Once the ground war
ended, only Coalition forces - primarily the U.S. and Kuwaiti - had access to this ASP. We have
found no records of U.S. forces discovering or destroying chemical weapons in Kuwait between
March 1991 and the beginning of cleanup operations in 1992. The ASP was still intact when the
leader of the EOD team returned as an unexploded ordnance contractor. The ASP was inspected
twice during the reconnaissance and dismantling phases of cleanup operations. No chemical
weapons were found at either time. Additionally, we have found no records the Kuwaitis
discovering chemical weapons anywhere inside their country after the war. While it is possible
they did so and did not report it, it is unlikely. The Kuwaitis would have had no motivation to
conceal the presence of Iragi chemical weapons on their soil and a great deal of incentive to
announce their presence, should they have been found. :

Detector Limitations

The MM-1 Mass Spectrometer in the Fox vehicles used by U.S. forces during the Gulf War, was
a sophisticated detector. However, according to GySgt Grass, when his vehicle received the
alarms in the ASP, its detection equipment was operating in the “Air/Hi” (vapor detection)

. method. This is the least sensitive method of employment. The Fox vehicle was designed
primarily to detect residual persistent liquid agents on the ground. While the MM-1 “will
respond to vapor...its sensitivity threshold to most chemical warfare agents is well above the
militarily significant concentration.”™ That is to say, although the MM-1 can detect chemical
agent vapors, an inordinate amount of liquid must be present to create sufficient vapors to cause

"% Defense Intelligence Agency Answers to Questions from Office of the Specxal Assistant for Gulf War Illnesses,
June 23 1997.
%'Central Intelhoence Agency Testimony to Presidential Advisory Committee, 9 Jul 96.
* Interview with Subject Matter Expert from Chemical Biological Defense Command, Lead Sheet 748, dated April
30, 1996 and e-mail from same dated July 28, 1997.
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the MM-1 to alarm. Such a large amount of liquid agent would have been noticed by the Fox
crew and other personnel who inspected the ASP; except for the puddle of rainwater, none of the
Marines who entered or inspected the ASP mentioned large puddles of liquid or leaking
munitions.

Although GySgt Grass has stated the MM-1 operator did whatever he was trained to do to get
and print a full spectrum,” we have no information on the procedures the MM1 operator used to
print the tapes from the ASP. Without these tapes, it is impossible to determine what the MM-1
alerted for. Unfortunately, as mentioned above, the tapes were lost and probably inadvertently

- destroyed. S '

It is possible to retrieve a spectrum from the MM-1 computer, if it is among the last 72 spectra
saved in memory. In 1994, in response to questions raised by Congress, the Army dispatched a
team of subject matter experts to read the memory of all Operation Desert Storm (ODS) era Fox
vehicles. By that time, Fox vehicle #5604 was stationed in Okinawa, Japan. A memorandum
prepared by the Army team states:

No spectra or extra substances were found in USMC S/N 5604 which was the
vehicle which reported Lewisite and benzyl bromide detections during ODS.*

This indicates there were no spectra saved in the MM-1’s memory - probably because an MM-1
operator, in the course of routine maintenance, erased all previously performed spectra.

Marines from the 1/5 used Chemical Agent Monitors (CAMs) to check for chemical agents at the
ASP/Orchard. According to the Army’s Chemical and Biological Defense Command
(CBDCOM), the CAM is significantly more effective at detecting Mustard agent than the
“Air/Hi” method used by the Fox. (See Table 1) Despite their greater sensitivity, the CAMs
detected no chemical agents at the ASP/Orchard.

Physical Evidence

Mustard, the agent named in the first two Fox alarms, is a persistent liquid agent. Indications of
its presence should still have been in the ASP when the EOD team inspected it the day after the
alarms and when elements of the 1/5 conducted their inspection while encamped in the area.
Additionally, several members of the Fox crew recall being outside their vehicle in MOPP-2—
that is, carrying, but not wearing, their protective masks and gloves—when they got these alarms.
No one recalls any garlic smells indicating mustard agent and none of the exposed crew reported
any physical symptoms consistent with exposure to mustard agent. Members of the 1/5 also

went through the ASP unprotected; again, there were no reports of a garlic scent or symptoms of
" mustard agent exposure. Battlefield contaminants—including those from burning oil wells—
could have caused the Fox to alarm for the possible presence of mustard. :

% Interview with GySgt George Grass, 20 February 1997, p. 61. ’
% Summary of MM-1 Spectra, US Army Chemical Biological Defense Command, 15 Feb 1994. For more
information on the reported Lewisite alarm, see the Al Jaber Airfield case narrative.
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Benzyl Bromide, the third agent alarmed for in the ASP, is not typically put in weapons and there
is no evidence Iraq had developed a delivery method for this agent. As with the mustard alarms,
both the Fox vehicle driver and the wheel operator recall the presence of unprotected soldiers (in
addition to the Fox vehicle crew) when the MM-1 alerted for this agent. No one, with the
exception of the driver, recalls any physical symptoms consistent with exposure to Benzyl
Bromide, a tearing agent. The driver recalls feeling a temporary burning sensation on his hand
after the Benzyl Bromide alarm. However, this is not consistent with exposure to tearing agents.
He believes the short-lived burning sensation to have been a psychosomatic response to the
alarm, rather than a symptom of chemical agent exposure.”’ According to experts at the
Chemical and Biological Defense Command (CBDCOM), there are several possible explanations
for the Benzyl Bromide alarm. “The ions used to identify benzyl bromide could have come from
toluene, a common solvent and cyclopentadiene (C5H6), which is used as an insecticide and a
fungicide.”™ Toluene, used as a solvent and found in aviation gasoline, could have come from

_ the industrial area located nearby. Cyclopentadiene, a common insecticide, may have been used
sometime previously in the orchard area.

ASSESSMENT

This investigation is not complete, but based on the information available so far, the presence of
chemical weapons or agents in the ASP inspected by GySgt Grass’s Fox vehicle on February 28,
1991 is judged to be “Unlikely.” Based on testimony and interviews with participants it seems
certain the Fox MM-1 alerted to the possible presence of S-Mustard and HT-Mustard (both
persistent blister agents) as well as Benzyl Bromide (a tearing agent) in the ASP on the 28®. The
MM-1 operator printed tapes of these alerts. Investigation has failed to turn-up these tapes or
determine the procedures used to print them.

According to interviews with members of the Fox crew, as well as Marines from the 1/5 (the unit
. co-located with the ASP), there were unprqtected personnel in the ASP when the Fox vehicle
received these alerts. None of these personnel received any chemical injuries or experienced
symptoms consistent with the presence of the alerted for chemical agents.

The Fox vehicle commander reported the alerts and passed the MM-1 tapes to his chain-of-
command. These tapes have been lost and are believed to have been inadvertently destroyed
after the war. Without these MM-1 tapes it is impossible to determine what caused the MM-1to
alarm. However, these alerts to possible contamination in the ASP were well-documented and
- were reported up the Task Force Ripper and 1* MarDiv chain-of-command to CENTCOM.

Based on the reporting of the alerts up the chain-of-command, an EOD team was ordered to re-
inspect the ASP the following day, 1 Mar 1991. The EOD team visually inspected the ASP with
the assistance of M8/M9 chemical detector paper and the M18A2 chemical detector kit. The
MI18A2 is a more sensitive detector than the Fox MM-1 in the “Air/Hi” mode. Despite this, the

¥ Interview with Fox #5604 Driver, Lead Sheets 5353 and 5359, dated December 7, 1993, May 31, 1996 and June
27, 1997.

* Interview with Subject Matter Expert from Chemical Biological Defense Command, Lead Sheet 748, dated April
30, 1996 and e-mail from same, dated July 28, 1997.
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EOD team inspections failed to turn up evidence of the persistent chemical agent Mustard, the
~ tearing agent Benzyl Bromide or any chemical weapons. The negative results of the EOD team
inspections were also passed up the chain-of-command to CENTCOM.

In addition to the Fox vehicle and EOD team inspections, Marines from the 1/5 inspected the
ASP using Chemical Agent Monitors. As with the M18A2, the CAM is more sensitive than the
Fox MM-1 in the “Air/Hi” mode. The 1/5 inspections also failed to turn-up evidence of
chemical agents or chemical weapons in the ASP.

" The leader of the EOD team that inspected the ASP on March 1, 1991 returned to Kuwait after
the Gulf War and was involved in clean-up operations throughout the country, including this
ASP. There were no chemical weapons discovered or chemical agents detected at any time
during these multi-phased clean-up operations. The U.S. Intelligence Community continues to
assess that Iraq never moved chemical weapons into Kuwait. :

Given the preceding evidence and analysis, we assess it is unlikely there were chemical weapons
or chemical agents in the ASP. Without the MM1 tapes, we cannot definitively say the alarms in
the ASP on February 28, 1991 were false positives. However, the evidence suggests the alarms
were indeed false positives and were most probably caused by battlefield contaminants,
contaminants from the orchard and/or contaminants from a nearby industrial facility. The
negative results of the more sensitive EOD tests on March 1, 1991, as well as the CAM
inspections conducted by Marines from 1/5, outweigh the Fox alarms on February 28™. The
Intelligence Community’s assessment that Iraq never moved chemical agents or weapons into
Kuwait before the war, the absence of physical symptoms among exposed personnel and the
absence of chemical weapons discoveries in Kuwait after the war also lend weight to an
“unlikely” assessment. '

This assessment is tentative, based on the information available to us to date. This case will be
reassessed over time in accordance with any new information and feedback from the publication
of this narrative. :

This case is still being investigated. As additional information becomes available, it will be
incorporated. If you have records, photographs, recollections, or find errors in the details
reported, please contact the DOD Persian Gulf Task Force Hot Line at 1-800-472-6719.
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- TAB A - Acronyms and Glossary

This provides a listing of acronyms found in this report. Additionally, the glossary section
provides definitions for selected technical terms that are not found in common usage.

Acronyms
| TSR First Battalion, Fifth Marines
1L ettt ettt e e et e e e nesansesanes First Battalion, Twelfth Marines
2 B SO TR SRR Fifth Battalion, Eleventh Marines
IMEF ...t eeeteesee st ettt sa e e e e e e e eaas First Marine Expeditionary Force
AOR ettt ettt st st ae e e .. Area of Responsibility
ARCENT ....ovirieirtrreenreceeee e re s sesesessese s rereeereretenerenenes Army Central Command
ASP ..o eerteereeesteasanareeaeeineaananen eeeerestetetesaaetasaaenan Ammunition Supply Point
Bl ettt sttt et na e s an e sa e be e s s esne s s e e nnereen Biological Warfare
CAM .o eeereeetteeteeraenaaanaanaaas reretetereereeeaenaeanens Chemical Agent Monitor
CBDCOM ...t e Chemical and Biological Defense Command
CENTCOM ...coitiiieieinceineteecetsseeseeeste st sssesesesanssesssassasansasessessesesnons U.S. Central Command
CIA oo se et saes et s et s sttt ssasanaas Central Intelligence Agency
CW e e RO Chemical Warfare
DA ettt ettt e et e st e s e e s e e e st e s sr e e b e saennanns Defense Intelligence Agency
DIOD ...ttt s sesaestssse s es e e s st e sae st e saeaessasanend SRR Department of Defense
DISCeeeeetetrieeisisie e s et st ss s s s s s s s s st bs s sas s snsasastans Direct Support Command
EOD ..ttt ettt sne e nas ..... Explosive Ordnance Disposal
FSSG ettt ettt e Force Support Service Group
G S ettt nra e Global Positioning Satellite
GYSEL ettt ettt s n e st Marine Corps Gunnery Sergeant
HMMWY ettt sttt sae s ss s saa s High Mobility Multi-Wheel Vehicle
HT ettt sttt et s sa e s s s s sa e b aas Mustard Agent
IAD ....... Eeteeteeebeesteate et et e et e e e aaa e et e e e rtesaa s aansaeraennanen Investigations and Analysis Directorate
KTO ettt te et e et se e e ene s essesnenes Kuwait Theater of Operations
MBAIDIV ...ttt sttt st tesae e ee s e e sassee e esa s s essessenaesassasnsensens Marine Division
MOPP ...ttt ettt ettt st Mission Oriented Protective Posture
INBC .ttt et e et e s ae e ae e e rae e s et e et eeneeneennen Nuclear, Biological and Chemical
NBCO ettt sae e Nuclear, Biological and Chemical Officer
TUNCOIC ...ttt sttt et e s sne s sasseens Noncommissioned Officer In Charge
OIS ettt ettt et st ettt s a e et e st eaa st e s - Operation Desert Storm
OIC ettt ettt et et st sttt ae e s e st ae s s st e se s sr e s enrenan Officer In Charge
OSAGWI ...ttt Office of the Specnal Assistant for Gulf War Ilinesses
S MUSTARD.....coovreereereersesnereaesseasessessssssasssssssssenssensanses foneenee. SUIfUr Mustard (Blister Agent)
ISPOTREP ...t veees s st e e s sss e sassnnenes S .......SPOT Report
SWA ettt ettt s e se st e et s s e s s sma st eanasas Southwest Asia
TF RIPPET .evitiiieeeeeeectccrcet ettt ettt a s sese st sse st e s se e sansenmassans Task Force Ripper

UNSCOM ...ttt ettt aaenes United Nations’ Special Commission on Iraq
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Blister Agents

ettt st ettt Unexplodéd Ordnance Disposal
.............................................................................. Vehicle Orientation System

Mustard (H) gas was used during the later parts of World War I. In its
pure state, mustard is colorless and almost odorless. The name mustard
comes from earlier methods of production that yielded an impure, mustard
or rotten onion smelling product. '

Distilled mustard (HD) was originally produced from H by a purification
process of washing and vacuum distillation. HD is a colorless to amber
colored liquid with a garlic-like odor, it has less odor and a slightly greater
blistering power than H and is more stable in storage. It is used as a
delayed action casualty agent, the duration of which depends upon the -
munitions used and the weather. HD is heavier then water, but small
droplets will float on the water surface and present a hazard. '

Heavily splashed liquid mustard persists one to two days or more in
concentrations that produce casualties of military significance under
average weather conditions and a week to months under very cold
conditions. HD on soil remains vesicant for about two weeks. The
persistency in running water is only a few days, while the persistency in
stagnant water can be several months. HD is about twice as persistent in
sea water. :

‘Mustard acts first as a cell irritant and finally as a cell poison on all tissue

surfaces contacted. Early symptoms include inflammation of the eyes;
inflammation of the nose, throat, trachea, bronchi and lung tissue; and
redness of the skin. Blistering or ulceration is also likely to occur. Other
effects may include vomiting and fever that begin around the same time as
the skin starts to redden.

Eyes are very sensitive to mustard in low concentrations: skin damage
requires a much larger concentration. HD causes casualties at lower
concentrations in hot, humid weather, because the body is moist with
perspiration. Wet skin absorbs more mustard than does dry skin. HD has a
very low detoxification rate; repeated exposures, therefore, are cumulative
in the body.

Individuals can be protected from small mustard droplets or vapor by
wearing protective masks and permeable protective clothing. The use of
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Detection Paper

impermeable clothmg and masks can protect agamst large droplets,
splashes and smears.

References: Department of the Army, Navy and Air Force, FM 3-9,
Potential leztary Chemzcal/Bzologzcal Agents and Compounds and NBC
Equipment.

Detection paper relies on certain dyes being soluble in chemical warfare
agents. Normally, two dyes and one pH indicator are mixed with cellulose
fibers in a paper without special coloring (unbleached). When a drop of
chemical warfare agent is absorbed by the paper, it dissolves one of the
pigments. Mustard agent dissolves a red dye and nerve agent a yellow. In |
addition, VX (a form of liquid nerve agent) causes the indicator to tumn to
blue which, together with the yellow, will become green/green-black

Detection paper can thus be used to distinguish between three different
types of chemical warfare agents. A disadvantage with the papers is that
many other substances can also dissolve the pigments. Consequently, they
should not be located in places where drops of substances such as solvent,
fat, oil, or fuel can fall on them. Drops of water produce no reaction.

Depending on the spot diameter and density on the detection paper, it is

~ possible to gauge the original size of the d:oplets and the degree of

contamination.

Reference: Detection of Chemical Weapons: An overview of methods for
the detection of chemical warfare agents; homepage:
http://'www.opcw.nl/chemhaz/detect. htm.

M256A1Chemical Agent Detection Kit

The M256A1 kit is a portable, expendable item capable of detecting and
identifying hazardous concentrations of chemical agent. The M256 kit is
used after a chemical alert to determine'if it is safe to unmask. The
M256A1 kit has replaced the M256 kit. The only difference between the
two kits is that the M256A1 kit will detect lower levels of nerve agent.
This improvement was accomplished by using an eel enzyme for the nerve
test in the M256A1 kit in place of the horse enzyme used in the M256 kit.

Reference: Worldwide Chemical Detection Equipment Handbook, p. 430.
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Mission Oriented Protective Posture (MOPP) _ -

" The wearing of MOPP gear provides soldiers protection against all known
chemical agents, live biological agents, and toxins. MOPP gear consists of
the following items:

Overgarment (chemical suit)
Overboots
+ Mask (gas ma.ék) with hood
‘ Gloves |

When a person is wearing MOPP gear, they can not work for very long
nor can they work very fast. They may also suffer mental distress as a
result of feeling closed in and will also suffer from heat stress and heat
exhaustion when working in warm temperatures and at high work rates.
The MOPP concept arose from the need to balance individual protection
with the threat, temperature, and urgency of the mission.

Commanders can raise or lower the amount of protection through five
levels of MOPP. In addition, commanders can exercise a mask-only
option.

MOPP Zero: Individuals must carry their protective mask with them at all
~ times. Their remaining MOPP Gear must be readily available (i.e., within
the work area, fighting position, living space, etc.).

MOPP Level One: Individuals wear thelr overgarment. They must carry
the rest of their MOPP gear.

MOPP Level Two: Individuals wear their overgarment and overboots and _
carry the mask with hood and gloves.

MOPP Level Three: Individuals wear their overgarment, overboots, and
mask with hood. They carry the gloves.

MOPP Level Four: Individuals wear all thelr MOPP gear.

~ Source: U.S. Army Field Manual 3-4 Headquarters Department of the
Army, Washington DC, 21 October 1985.

29



TAB B - Units Involved
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TAB D - METHODOLOGY FOR CHEMICAL INCIDENT INVESTIGATION

The DOD requires a common framework for our investigations and assessments of chemical
warfare agent incident reports, so we turned to the United Nations and the international
community which had experience concerning chemical weapons. Because the modern battlefield
is-.complex, the international community developed investigation and validation protocols® to
provide objective procedures for possible chemical weapons incidents. The standard that we are
using is based on these protocols that include:

A detailed written record of the conditions at the site.

Physical evidence from the site such as weapons fragments, 5011 water, vegetatlon or
human or animal tissue samples.

A record of the chain of custody during transportation of the evidence.

Testimony of eyewitnesses.

Multiple analyses.

Review of the evidence by an expert panel.

While the DOD methodology for investigating chemical incidents (Figure 7) is based on these
protocols, the passage of time since the Gulf War makes it difficult to obtain certain types of
documentary evidence, and physical evidence was often not collected at the time of an event.
Accordingly, the methodology is designed to provide a thorough, investigative process to define
the circumstances of each incident and determine what happened The major efforts in this

methodology are:

e Substantiate the incident.

Document the medical reports related to the 1nc1dent

Interview appropriate people.

Obtain information available to external organizations.

Assess the results.

Alarms alone are not considered to be certain evidence of chemical agent presence, nor is a

single individual’s observation sufficient to validate a chemical agent presence.

To substantiate the circumstances surrounding an incident, the investigator searches for
documentation from operational, intelligence, and environmental logs. This focuses the
investigation on a specific time, date, and location, clarifies the conditions under which the
incident occurred, and determines whether there is “hard” as well as anecdotal evidence.
Additionally, the investigator looks for physical evidence that might indicate that chemical

' agents were present in the vicinity of the incident, mcludmg samples (or the results of analyses of
samples) collected at the time of the incident.

¥ “Convention on the Prohibition of the Development, Production, Stockpiling, and Use of Chemical Weapons and
" on Their Destruction,” April 29, 1997. This Chemical Weapons Convention was opened for signature in Paris,
France, on January 13, 1993. It has been signed by 165 States and ratified by 93 States (as of June 1997.) It was
signed by the U.S. on Jan 13, 1993 and ratified on April 25, 1997. Part XI of the Conventlon “Investigations in
Cases of Alleged Use of Chemical Weapons,” details some of the procedures. .
[http//www.unog.ch/frames/disarm/distreat/chemical.htm]
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The investigator searches the medical records to determine if personnel were injured as a result
of the incident. Deaths, injuries, sicknesses, etc. near the time and location of an incident may be
telling. Medical experts should provide information about alleged chemical casualties.

> 1. SUBSTANTIATE THE INCIDENT

q

a. Search b. Corroborating ¢. Secondary d. Were any e. Weather/ f. Intelligence
operational Evidence? detections/ Samples Envir ! D
logs/records confirmation? taken?

Time/date/location?  Search Subordinate UnitLogs  *FOX Scarch Records  *USAF Database *INTSUMS

*Was unit under antack? +Search HQTRs Logs *CAM «JCMEC *Archived Records *DISSUMS

*Artillery fire? *Were there other alarms? *M 256 *USAMRID +Oil Well Smoke? *SAFE

*Scud Attack? *M8/M9 *CBDCOM *Wind Speed/direction

*Unit response - MOPP4? :

2. MEDICAL ASPECTS
a. Search Medical Records for Iliness

INPUT INITIAL INCIDENT -Deaths/Autopsies
REPORT FROM *Injuries/Purple Hearts
PROACTIVE SEARCH OF +Physical Symptoms
OPERATIONAL LOGS and «Sick call records

RECORDS, PREVIOUS

INVESTIGATIONS, 1-800 #,

*Individual Medical records

Analysis Results?

VETERANS, ETC. 3. INTERVIEW APPROPRIATE PEOPLE
ﬁ a. WITNESS b. NBCPERSONNEL c¢. COMMANDER(S) d. MEDICAL e SUBJECT MATTER
: PEOPLE EXPERTS

*Who/what/where/when?  +Test Methods? *Unit response MOPP4?  +Injuries? «Correct detection procedures?
«Time/date/location? . Procedures? «Casualties/Injuries? *Casualties? Limitations of equipment?
«Other “Witnesses” from  +“Confirmation™ with «Substantiate unit *“Abnormal™ *Susceptibility to false alarms?
unit or nearby units? second source? location/time/events? numbers for *Their assessments?
*Was unit under anack? *NBC 1 Repornt? compare to logs? - sick call?
«Artillery fire? *Unit Response MOPP4?  +Any “additional” info? *Their assessments?
*Unit response - MOPP4?  Injuries/casualties? *Their assessments?

«Samples?

*Tapes?

*Their assessments?

L—» 4. COORDINATE with EXTERNAL ORGANIZATIONS
a. US. Army Center for Health Promotion and Preventative Medicine (CHPPM)
*Plot geographical coordinates of incidents
*Date/time of incident
*Wind speed and direction
*Research additional units in the area and estimate total ber of “p ial exp
b. Comprehensive Clinical Eval Program (CCEP) and Veterans Affairs (VA) Registry
«Identify units in the area of “potential exposure™
*R h the ber of from those units that have experienced illnesses
*What common symptoms do they exhibit?

¢. CIA/DIA/SERVICE STAFFS
«Exchange information
*Examine imagery
«Compare assessments
+Coordinate for release
*and publication

Figure 7. Chemical Incident Investigation Methodology

Interviews of incident victims (or direct observers) are conducted. First-hand witnesses provide
valuable insight into the conditions surrounding the incident and the mind-set of the personnel
involved, and are particularly important if physical evidence is lacking. NBC officers or
personnel trained in chemical and biological testing, confirmation, and reporting are interviewed
to identify the unit’s response, the tests that were run, the injuries sustained, and the reports
submitted. Commanders are contacted to ascertain what they knew, what decisions they made
concerning the events surrounding the incident, and their assessment of the incident. Where
appropriate, subject matter experts also provide opinions on the capabilities, limitations, and

. operation of technical equipment, and submit their evaluations of selected topics of interest.
Additionally, the investigator contacts agencies and organizations that may be able to provide
additional clarifying information about the case. These would include, but not be limited to:
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Information Paper

MS8A1 Automatic Chemical Agent Alarm

Information Papers are reports of what we know today about military equipment and/or
procedures used in the Gulf War of 1990-1991. This particular information paper on the M8A1
Automatic Chemical Agent Alarm is not an investigative report; instead, it is intended to provide
the reader with a basic understanding of chemical detection equipment relevant to several cases
currently under investigation. This paper will focus on background information on the M8A1
Alarm System, its components, how it operates, and what could cause it to sound an alarm. This
is an interim paper, not a final paper. We hope that you will read this and contact us with any
information that would help us better understand the M8A1 Alarm and more accurately report its
use during the Gulf War. Please contact my office to report any new information by calling:

1-800-472-6719

 Bernard Rostker
Special Assistant for Gulf War Illnesses
Department of Defense

1997265-0000-016

Last Update: October 30, 1997

Many veterans of the Gulf War have been experiencing a variety of physical symptoms,
collectively called Guif War illnesses. In response to veterans’ concerns, the Department of
Defense (DoD) established a task force in June 1995 to investigate all possible causes. The
Investigation and Analysis Directorate (IAD) of the Office of the Special Assistant for Gulf War
Illnesses (OSAGWI) assumed responsibility for these investigations on November 12, 1996 and
has continued to gather information on the M8Al Automatic Chemical Agent Alarm, its
components, how it operates, and what could cause it to sound an alarm IAD’s interim report 1s
contained here.

~ As part of the effort to inform the public about IAD’s progress, DoD is publishing (on the
Internet and elsewhere) accounts related to possible causes of Gulf War illnesses, along with

- whatever documentary evidence or personal testimony was used in compiling the accounts. The
following information paper will aid in understandmg mmdents involving the M8A1 Alarm
System during the Gulf War.
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BACKGROUND

Since the first use of chemical agents in World War I, US military forces have needed a chemical

agent detection and warning system. During World War 1, many chemical attacks succeeded

because troops were unaware of the use of chemicals during battle, had not trained for chemical

attacks, and did not possess a chemical detection or warning capability other than their own
senses.! In 1919, General of the Armies, John J. Pershing, warned that, “Whether or not gas will

be employed in future wars is a matter of conjecture, but the effect is so deadly to the unprepared

that we can never afford to neglect the question.””

The US did not begin to develop a chemical agent detection and warning system until the 1950s
—finally fielding the M8 Automatic Chemical Agent Alarm in the late 1970s. By the mid-
1980s, technological advances prompted the second generation alarm, the M8A1 Alarm System.
This became the US military’s primary means of detecting nerve agent vapors and its primary
early warning system. Recognizing Iraq might use chemical weapons, US forces used over
12,000 M8A1 Alarm Systems in the Kuwaiti Theater of Operations.” Many US forces continue
to use the M8A1 Alarm System as their primary warning system and means of detecting nerve
agent vapor. In March 1998, the US will start fielding the Automatic Chemical Agent Detector
Alarm (ACADA), the next generation of chemical agent detector/alarm.*

The purpose of this paper is to provide a basic understanding of the M8A1 Alarm System, its
components, how it operates, its capabilities and limitations, and the various causes of false
alarms. This paper also provides some eyewitness observations during the Gulf War concermng
the use and Operation of the M8A1 Alaim System.

DESCRIPTION

The M8A1 Automatic Chemical Agent Alarm system consists of the M43A1 Detector unit, the
M42 Alarm unit, and various power supplies. This system is designed to detect only a narrow
spectrum of chemical nerve agent vapor or inhalable aerosol (i.e., G series and VX nerve agents);
it does not detect riot control, blister, or blood agents. The M8A1 is a remote, continuous air
sampling alarm which automatically detects nerve agent vapors and warns personnel with both

! Army Subcourse CM7105, Operation and Maintenance of the M8A1 Automatic Chemical Agent Alarm System,
The Army Institute for Professional Development, US Army Chemical School, Fort McClellan, AL, June 1992,
EditionA Lesson 1, Critical Task: 031-504-1008, p. 1-1.

2 Army Training Circular 3-10, Commander’s Tactical NBC Handbook, 'Headquarters, Department of the Army,
Washmgton DC, September 29, 1994, Chapter 4, p. 4-1. “
> Memorandum, Headquarters, Department of the Army, Office of the Chxef of Staff, Washington, DC, SUBJECT:
M8A1 Chemical Agent Alarm--INFORMATION MEMORANDUM, June 16, 1997.
* Memorandum, Headquarters, Department of the Army, Office of the Chief of Staff, Washington, DC, SUBJECT:
M8A1 Chemical Agent Alarm--INFORMATION MEMORANDUM, June 16, 1997. The Date was changed from
October 1997 to March 1998 in response to mput provided by the Chemical and Biological Defense Command
Edgewood, MD, September 18, 1997
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audible and visual signals.” This system uses the principle of ionization to detect the nerve agent
vapor and trigger the alarms. Platoon-level units normally operate the M8A1 Alarm System
from a stationary ground position—or mounted in backpacks or on vehicles. Base-level Civil
Engineering (CE) Readiness Flight personnel operate the M8A1 for the Air Force. Depending
on wind speed, wind direction, terrain, and tactical situation, units should place this system
upwind from the unit’s farthest position(s) to ensure as much advance warming of a chemical
attack as possible.® Since so much depends on the M8A1 Alarm System’s proper placement,
only properly trained operators should place and operate this system.”. Operators receive proper
training through formal classes or a correspondence course (e.g., Army Subcourse CM 7105).
Specific details of its battlefield placement will be discussed later in this paper. The Air Force
trains equipment operators (CE Readiness personnel) at the Readiness School at Ft. McClellan,
AL, at Silver Flag Training sites, and at the CE Readiness Flight level.

Main Components®

Weighing about 14 pounds (including batteries), the M8A1 Alarm System consists of two major
components: the M43Al
Detector unit and the M42
Alarm unit (See Figure 1).
The M43A1 Detector unit
senses the presence of
nerve agent vapor and
sounds an alarm (which
has an adjustable volume).
The M42 Alarm unit,
when connected to the
M43A1 Detector unit by

wire (e.g., telephone

cable), provides a remote

) oo audible and visual signal

. . : - (or visual signal only—a
M43A1 Detector - M42 Alarm flashing  red  light)

_ whenever the Detector
Figure 1. M8A1 Automatic Chemical Agent Alarm’

5 Worldwide Chemical Detection Equipment Handbook, Chemical and Biological Defense Information Analysis
Center, Aberdeen Proving Ground, MD, Oct. 95, p. 412, and Medical Management of Chemical Casualties
Handbook, US Army Medical Research Institute of Chem:cal Defense Aberdeen Proving Ground, MD, Sep. 95,
p- 166.
¢ Army Subcourse CM7105, Operation and Mamtenance of the M8A1 Automatic Chemical Agent Alarm System,
The Army Institute for Professional Development, US -Army Chemical School, Fort McClelian, AL, June 1992,
'EdmonA Lesson 4, Critical Task: 031-504-2002, p. 4-16. o

7 Worldwide Chemical Detection Equipment Handbook, Chemical and Biological Defense Information Analysis
Center, Aberdeen Proving Ground, MD, Oct. 95, p. 414.



unit senses nerve agent
vapor. As many as five
Alarm units can be
connected to one
Detector unit (Figure 2),
enabling more personnel
to hear or see the alarm.
When linked to the

- Detector unit, all M42s

alarm  simultaneously.
Specific details of this
system’s placement will
be discussed in more
detail later in this paper.

Figure 2. Five M42 Alarm Units Connected to an M43A1 Detector Unit '°

- Additional Required Equipment'’

The basic system also includes various power supphes to operate the overall system and its

individual units, as well as support equipment:

Power Supplies

alkaline battery as its power source.

When the Detector unit is hand carried or backpacked, it reqmres a 36 volt DC

The M42 Alarm unit requires four regular D Cell batteries as its power source.
The M8A1 Alarm System requires a power supply that converts 115 or 220 volts of

alternating current (AC) to 30 plus or minus 6 volts of direct current (DC) when the

system is used in a fixed emplacement.

® Army Subcourse CM7105, Operation and Maintenance of the M8A1 Automatic Chemical Agent Alarm System,
The Army Institute for Professional Development, US Army Chemical School, Fort McClellan, AL, June 1992,

Edition A, Lesson 1, Critical Task: 031-504-1008, p. 1-3 - 1-15.

® Memorandum, Headquarters, Department of the Army, Office of the Chief of Staff, Washington, DC, SUBJECT:

M8A1 Chemical Agent Alarm--INFORMATION MEMORANDUM,June 16, 1997.

' Reconstructed Figure. Army Subcourse CM7105, Operation and Maintenance of the M8A1 Automatic Chemical
Agent Alarm System, The Army Institute for Professional Development, US Army Chemical School, Fort
McClellan, AL, June 1992, Edition A, Lesson 2, Figure 2-4, Critical Task: 031-504-1008, p. 2-15.

"' Army Subcourse CM7105, Operation and Maintenance of the M8A1 Automatic Chemical Agent Alarm System,
The Army Institute for Professional Development, US Army Chemical School, Fort McClellan, AL, June 1992,

Edition A, Lesson 1, Critical Task: 031-504-1008, p. 1-8 - 1-14.



Support Equipment

® The M273 Maintenance Kit contains replacement parts: 10 spare inlet dust filters and

10 test paddles.'
Wire (51m11aI to telephone wire) connects the M43A1 Detector unit to the M42 Alarm
unit.

Mounting Kits vary depending on whether the operator. uses the system in a wheeled
vehicle, a tracked vehicle, orina backpack.

OPERATIONAL DETAILS
How the M43A1 Detector Unit works”

The Detector unit detects nerve agent vapor through a process of ionization (Figure 3)." As a
pump draws air and any contaminants through the cell module, the air and contaminant
molecules pass over a radioactive source and break up into charged pieces called ions. These
ions then travel into the baffle section where the lighter and less stable air ions filter out. The
collector then senses the current given off by the heavier ions formed from any nerve agent
vapor. An electronic module, which monitors the collector, triggers the alarm when it senses a
current change that matches the critical concentratlon of nerve agent.”

Meter

Alpha radiation ol
ionizes contaminants <°.°.° ollsctor
0O 0 © )
0O 0 ©°
oY Yof Yoo o G °
o o o o (o) g
Air & Any o o o o d
Contaminants J—I—L oY YoX Jeo g E P
/ H : o o o |
® Heavy lons
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7 ‘
Baffies filter light ions

Figure 3. M43A1 Detector Unit’s Ion Cell Module'®

'Z The test paddles contain agent simulant which the operator uses to test the system.

" Worldwide Chemical Detection Equipment Handbook, Chemical and Biological Defense Information Analysis
Center, Aberdeen Proving Ground, MD, Oct 95, p. 413. -

' Jonization is “the formation of one or more ions by the addition of electrons to or the removal of electrons from:
an electrically neutral atomic or molecular configuration by heat, electrical discharge, radiation, or chemical
reaction. Ions make up molecules.” The American Heritage Dictionary of English Language, New College Edition,
Houghton Mifflin Company, Boston, 1976, p. 690. Ions have a small electric charge that can be detected.

' M8A1 Alarm System’s nerve agent (vapor form) detection sensitivity: G series = 0.lmg/m’to 0.2 mg/m’ and VX
= 0.4 mg/m’. G series nerve agents .include Tabun (GA), Sarin (GB), and Soman (GD). Worldwide Chemical
Detection Equipment Handbook, Chemical and Bloloomal Defense Information Analysis Center, Aberdeen Proving
Ground, MD, Oct 95, p. 413.

'¢ Reconstructed Figure. Briefing chart, CBDCOM, PM NBC Defense, Aberdeen Proving Grounds, MD.



Placement'’

When a military unit arrives in an area it plans to occupy (or is already in place at a
Chemical/Biological High Threat Area during increased readiness postures), the M8A1 Alarm
System operator should immediately put the system into place—determining its exact
positioning after first considering wind speed, wind direction, terrain, and the tactical situation.
The number of detectors and alarms used will vary depending on the type of unit and the tactical
situation. A company-size unit will usually deploy with five M8A1 Alarm Systems.'® Unless
unusual circumstances or limitations exist (e.g., severe terrain features, a shortage of wire, etc.),
the operator should place the M43A1 Detector unit(s) a maximum of 150 meters upwind from
the farthest unit position. Since the alarms will go off in less than two minutes after a detection,
placing this system at least this far away will allow enough time for personnel to take appropriate
protective measures (e.g., putting on all Mission Oriented Protective Posture garments and mask,
and verifying the alarm with two M256A1 Chemical Agent Sampler Detectors).

LEGEND
= M42 Alarm
B M43Al1Detector

Q " 1200M -

Figure 4. Placement of M8A1 Alarm System'”

To minimize the possibility of nerve agent vapor drifting through gaps in the detector array,
operators should place the M43A1 Detector units no more than 300 meters apart. To ensure that
the electric signal remains strong enough to activate the alarms, operators should place the
Detector units no more than 400 meters from the M42 Alarm units (Figure 4). To ensure proper
positioning and proper maintenance, operators should receive training through formal classes or
a correspondence course (e.g., Army Subcourse CM 7105).

17 Army Subcourse CM7105, Operation and Maintenance of the M8A1 Automatic Chemical Agent Alarm System,
The Army Institute for Professional Development, US Army Chemical School, Fort McClellan, AL, June 1992,
Edition A, Lessons 4, Critical Task: 031-504-2002, p. 4-1 - 4-18. _

'* The actual number of alarms a unit deploys with is dependent on-the type unit it is and where it will be located
within the theater of operations. A company sized unit may have anywhere from 4 to 6 alarms.

1 Reconstructed Figure. Army Subcourse CM7105, Operation and Maintenance of the M8A1 Automatic Chemical
Agent Alarm System, The Army Institute for Professional Development, US Army Chemical School, Fort
McClellan, AL, June 1992, Edmon A, Lesson 4 Figures 4-13, 4-14, and 4-15, Critical Task: 031-504-1008,
p- 4-17,4-18.




A typical Air Force base requires adequate detection for the immediate 3x5 kilometer area. In

order to achieve 5 minutes of warning with a 90% detection certainty, operators use a “Dice 5”

pattern—laying out approximately 35 detectors 750 to 1500 meters apart. (The “Dice 5” pattern
mimics the dot pattern on the fifth side of a die.) To protect personnel from chemical agents
within key facilities, detectors are also used inside the perimeter.

Maintenance

To ensure the proper and continued operation of the M8A1 Alarm System, its operators must
perform preventive maintenance checks and services (PMCS). PMCS is a series of mandatory
equipment inspections and operational procedures, specified in the M8A1l Alarm System’s
technical manuals. Operators perform these inspections before, during, and after operating
(including troubleshooting) the system, its components, and ancillary equipment. When operators
fail to properly inspect and maintain the M8A1 Alarm System, they increase the chance of false
alarms from clogged filters, low batteries, or improper set up. Operators should note any
observed deficiencies on the appropriate maintenance forms to ensure that these deficiencies are
corrected. This paper will not discuss the step-by-step details of PMCS, nor its start-up and shut-
down procedures, but wﬂl provide a general overview of each phase of PMCS and certain
foperatlons

o Before-Operations Checks:*® During this check, the operator inspects the M8AI
Alarm System internally and externally—including components and ancillary
equipment—for cleanliness, damage, or any other defect (e.g., missing parts). Among
other things, the operator must check seals for leaks, ensure that the air flow through the
detector is within the designated range, check the batteries for sufficient voltage, test
the audible signals (or horns),” and ensure that the detector is capable of sensing a
nerve agent simulant.” During before-operations checks, the operator should pay close
attention to all operational cautions and warnings in the technical manual or on the data
plates to properly prepare the system for operation.

e Start-up and Operational Procedures After completing the before-operations
checks, the operator can place the M8A1 Alarm System into operation using a step-by-

% Army Subcourse CM7105, Operation and Maintenance of the M8AI Automatic Chemical Agent Alarm System,
The Army Institute for Professional Development, US Army Chemical School, Fort McClellan, AL, June 1992,
Edition A, Lesson 2, Critical Task: 051-504-1008, Table 2-1, p. 2-4 - 2-12. ’

! Procedures specify that whenever the operator tests the M8A1 Alarm System’s audible signal, the operator must -

warn as many personnel as possible that this is a test and not an actual alarm.
2 The US Army specified special handling and disposition instructions in the event the ion cell module becomes

damaged at any time. Army Subcourse CM7105, Operation and Maintenance of the M8AI Automatic Chemical

Agent Alarm System, The Army Institute for Professional Development, US Army Chemical School, Fort
McClellan, AL, June 1992, Edition A, Critical Task: 031- 504-1008, Introduction..

© B Army Subcourse CM7105, Operation and Maintenance of the M8A1 Automatic Chemical Agent Alarm System,
The Army Institute for Professional Development, US-Army Chemical School, Fort McClellan, AL, June 1992,

Edition A, Lesson 2, Critical Task: 031-504-1008, p. 2-13 - 2-16.



step procedure detailed on the exterior data plates of both the M43A1 Detector and
M42 Alarm units. If starting cold, the Detector unit can take up to 15 minutes to warm
up. ‘

¢ During-Operations Checks:* While in operation, the operator must check the system
periodically to ensure that it is operating properly. One periodic check is a 24-hour
reservice check. The operator must also conduct another check every time the system is
reactivated after an operational alarm. (The operator conducts this check in response to
the system’s alarm and to verify the cause of the alarm—i.e., the presence of nerve
agent vapor). If the operator suspects a chemical attack, individuals take immediate
protective measures as proscribed by doctrine and standard unit ‘procedures (including
upgrading the unit’s MOPP and decontaminating the system). If a chemical agent is
verified, the system must be decontaminated. Once the operator decontaminates the
system, start-up procedures commence again. The operator repeats start-up procedures
and during-operations checks until the unit commander determines the area to be clear
(usually after two negative M256A1 Chemical Agent Detection Kit results).
* Operations under Unusual or Severe Conditions:* Operators must follow special
M8AT1 Alarm System operational procedures when operating this system under unusual
or severe conditions.- Unusual or severe conditions include: blowing dust or sand; rain,
sleet, or snow; temperatures below -40°F and above 120°F; humidity equal to 3-100
percent relative humidity; fording; and emergency operations undertaken with broken
controls or indicators. While operating under unusual or severe conditions, operators
may have to change batteries and filters more often than usually required.?

e Shut-down Procedures: (After-Operations Checks):”’ After shutting down the
system—and to prepare it for storage—the operator should make an internal and
external inspection of the system (including its main components and ancillary
equipment) for cleanliness, damage, and other defects. During these procedures, the
operator should pay particular attention to removing, storing, and/or destroying the
. Detector’s outlet filter as explained in the technical manual.

* Army Subcourse CM7105, Operation and Maintenance of the M8AI Automatic Chemical Agent Alarm System,
The Army Institute for Professional Development, US Army Chemical School, Fort McClellan, AL, June 1992,
Edition A, Lesson 2, Critical Task: 031-504-1008, p. 2-16 - 2-20.

** Army Subcourse CM7105, Operation and Maintenance of the M8A1 Automatzc Chemical Agent Alarm System,
The Army Institute for Professional Development, US Army Chemical School, Fort McClellan AL, June 1992,
Edition A, Lesson 2, Critical Task: 031-504-1008, p. 2-20 - 2-23. - .

? JULLS Number: 42366-78000(00016), submitted by 2/58" Aviation Regiment/Message, CDRXVIII Airborne
Corps, P100748Z Sep 90, SUBJECT: NBC - M8A1 Chemical Alarm Batteries (U). and -CDRXVIII Airborne
Corps, P211500Z Sep 90, SUBJECT: M8A1 Chemical Agent Alarm (U). _
¥ Army Subcourse CM7105, Operation and Maintenance of the M8AI Automatic Chemical Agent Alarm System,
The Army Institute for Professional Development, US Army Chemical School, Fort McClellan, AL, June 1992,
Edition A, Lesson 3, Critical Task: 031-504-1008, p. 3-10 - 3-4.



FALSE ALARMS

Even if the operator follows all the proper procedures, the M8A1 Alarm System may not be
100% effective—due in part to its operational design limitations or its detection sensitivity. Like
all chemical warfare agent detectors, the M8A1 must balance its sensitivity (ability to sense the
presence of nerve agent vapor) with its selectivity (its ability to avoid sensing chemicals other
than nerve agents). Designed to provide the maximum warning time to unprotected troops, the
MB8A1 was designed to be very sensitive (Table 1).

Table 1. M8A1 Alarm System Detection Sensitivity?

Agent Class Agent(s) Detection Sensitivity
: : ' o (in vapor form)
Nerve G Series 0.1 mg/m’ to 0.2 mg/m’
VX 0.4 mg/m’

Unfortunately, increasing sensitivity reduces selectivity and soldiers suffer false alarms from a
number of interferents that form ionized products similar to those of nerve agents. Many
chemical compounds used in either a normal or a military operational environment (i.e. diesel,
gasoline exhaust, burning fuel, etc.) can cause this system to false alarm. Examples of known
interferents are shown in Table 2.

Table 2. M8A1 Alarm System Interferents®

e Heavy concentration of rocket propellant smoke e Paint fumes

e Green smoke grenades e Floor wax

e Diesel and gasoline exhausts (engine/vehicle) e Perfumes

e Gasoline and JP8 (a clear fuel) vapor ' e Cologne

o Burning JP4 (a fuel), JP8, oil, and kerosene e After-shave

. e Cigarette smoke

Insecticides (e.g., Diazinon and Malathion)

Additionally, operating in unusual or severe environmental conditions for which the system was

not designed could also cause false alarms. For example, during the Gulf War, high temperatures
and sand concentrations often caused this system to false alarm.”® Operating in unusual or severe

* Reconstructed Table. G series nerve agents include Tabun (GA), Sarin (GB), and Soman (GD). Worldwide
Chemical Detection Equipment Handbook, Chemical and onlomcal Defense Information Analysis Center,
Aberdeen Proving Ground, MD, Oct 95, p. 413.

» Memorandum, Headquarters, Department of the Army, Office of the Chlef of Staff, Washington, DC, SUBJECT:
M8A1 Chemical Agent Alarm--INFORMATION MEMORANDUM, June 16, 1997, Army Subcourse CM7105,
Operation and Maintenance of the M8A1 Automatic Chemical Agent Alarm System, The Army Institute for
Professional Development, US Army Chemical School, Fort McClellan, AL, June 1992, Edition A, Lessons 1 and 2,
Critical Task: 031-504-1008, p 1-2 and 2-18, and Worldwide Chemical Detection Equipment Handbook, Chemical
and Biological Defense Information Analysis Center, Aberdeen Proving Ground, MD, Oct 95, p. 414.
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conditions can drain the system’s power sources, especially the batteries. In turn, low batteries

" can cause a false alarm.

OBSERVATIONS FROM DESERT STORM

The -M8A1 Chemical Alarm System was widely used during Desert Storm, where it encountered
a decidedly hostile environment. Because of the number of M8A1 Alarm Systems used, there is

: considerable feedback from those who actually worked with the system: -

® «_.adverse operations were conducted under adverse field conditions. From the Saudi
berm north, the air was heavy with oil smoke. This smoke deposited an oily residue on
the alarms’ paddles which tripped the alarms. The M8A1s were useless in the smoky,

dusty desert environment.”’

“Units instructed to keep aircraft clear of launch sites...chemical alarms alerting; chemical
survey of the area produced negative results and it was determined to be a false alarm
caused by emplacing the M8 too close to vehicle exhausts. Units were advised of the
possibility of false alarms from the source.” : '

“..many M43A1 Detectors (a component of the M8A1) are sounding an alarm due to
heavy concentrations of sand and engine exhaust, etc. These alarms cannot be reset
which results in them being turned in for high level maintenance...change TM [Technical
Manual] to provide detailed instructions on operators purging of the M43A1.”% -

“M8A1 Alarm batteries were only good for 30 32 hours in the desert environment
compared to its normal 72 hours.”**

“Many false alarms due to a low battery caused units to unnecessarily upgrade their
protective posture and may have desensitized soldiers to a real hazard. The M8A1 Alarm
should have an alternate low battery alarm/signal. This would allow units to 1mmed1ate1y
identify an alarm as a low battery warning.”*

’® Memorandum, Headquarters, Department of the Army, Office of the Chief of Staff, Washington, DC, SUBJECT:
MB8A1 Chemical Agent Alarm--INFORMATION MEMORANDUM, June 16, 1997.

' MCLLS Number: 22754-24000 (00029) submitted by 2d LAIBN, March 23, 1991, SUBJECT: M8Al NBC

Alarms.

52 Message, XVIII Airborne Corps, April 10, 1991, SUBJECT: AAR: 15‘ Cavalry Div Command Report.

* Message, FORSCOM, FT MCPHERSON GA//FCJ3-CAT//O071123Z Sep 90, SUBJECT: Purging M8A1
Chemical Agent Alarm.

5 JULLS Number: 42366-78000(00016), submitted by 2/58% Aviation Regunent/Message CDRXVIII Airborne
Corps, P100748Z Sep 90, SUBJECT: NBC--M8A1 Chemical Alarm Batteries (U).

% JULLS Number 52058-77115 (00009), submitted by Division Chemical, 24" Infantry Division, SUBJECT:
Lessons Leamned.
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During the Gulf War, the M8A1 Chemical Alarm System encountered many of the interferents
(oily smoke, blowing sand, extreme temperatures, etc.) that cause it to false alarm. Because of
the system’s sensitivity, combined with the conduct of daily maintenance during which the alarm
system’s audible signal might also have been tested, the M8A1 alarms frequently sounded -- so
frequently that some soldiers lost confidence in the alarms, or worse, turned them off.

- CONCLUSION

The M8A1 Chemical Alarm system is a useful tool for detection of chemical warfare nerve agent
vapors and was used extensively by US troops during Operation Desert Storm. In order to
improve troop safety and assure alerting for nerve agent vapors, the US government accepted the
possibility of the increased occurrence of false alarms. Critical design considerations allowed for
initial false alerts that, because of the environment of the desert, were much higher than many
soldiers expected. Based on inputs from commanders and lessons learned from Desert Storm,
improvements will be incorporated into the M22 Automatic Chemical Agent Detector Alarm
(ACADA) in March 1998—eventually replacing the M8A1 Alarm System.* This new detector
will sense both nerve and mustard agent vapors, and is expected to have fewer false alarm
responses to many known interferents—especially gasoline and diesel exhausts.

3 Memorandum, Headquarters, Department of the Army, Office of the Chief of Staff, Washington, DC, SUBJECT:
MS8A1 Chemical Agent Alarm--INFORMATION MEMORANDUM, June 16, 1997. The date October 1997
reflected in the Memorandum was changed to March 1998 due to input from CBDCOM on September 18, 1997
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This TAB provides a listing of acronyms found in this report. Additionally, the Glossary section
- provides definitions for selected technical terms that are not found in common usage.

Acronyms
AAR ettt ettt et st e s e s at et e e et e e e s anenneneans After Action Review
AC ettt st et sttt s b e e a e Alternating Current
ACADA L.ttt Automatic Chemical Agent Detector Alarm
CBDCOM........ooovvieiereccreneenercseneseeseeveeenenenenn.. Chemical and Biological Defense Command
DIC oottt tesae e n s nss s ssaseesnseesensesnesneeseeeneenennes DiTECE CUrTENE
DOD ...ttt ettt et nnans Department of Defense
FORSCOM ...ttt et ns s esas st ss e s Forces Command
TAD i ettt eere e e et e e e et et esraesaenaneesaans Investigation and Analysis Directorate
JULLS et ettt aen Joint Universal Lessons Learned System -
LAIBN Lottt sttt s s Light Armored Infantry Battalion
MCULLS ..o ettt nens Marine Corps Lessons Learned System
1Y (0] 3 SO Mission Oriented Protective Posture
OSAGWL...oieeeeeeeee e Office of the Special Assistant for Gulf War Illnesses
PM e ettt ae e e as Product Manager
PMCS............... Ceeeeeete et e s e et e et et e ne e e s e e esannans Preventive Maintenance Checks and Services
TVttt ettt et e st e st b e b et aeaaean e neerteseeneennne Technical Manual
S ettt ettt e et st e st s et e e asa s nesnaasbaeebs s e nssssareseessnesnsneennns United States
Glossary
Chemical Agent A chemical substance which, by its physiological effects, is

intended for use in military operations to kill, seriously injure, or
incapacitate people. Excluded from this definition are riot control
agents, herbicides, smoke, and flame.

Source: FM 3~9/NAVFAC P-467/AFR 355-7, Headquartefs,
Department of the Army, Department of the Navy, and Department
of the Air Force, Washington, DC, February 1, 1996.

GulfLINK A World Wide Web site maintained by the Office of the Assistant
to the Deputy Secretary of Defense for Gulf War Illness
(http://www.gulflink.osd.mil). -

- Ionization ~ Ionization is the process of breaking molecules into smaller pieces.
Each piece has an electric charge that can be detected.



Mission Oriented
Protective Posture

(MOPP)

M256A1 Chemical
Agent Detection Kt

(M256A1 Kit)

Nerve Agents

MOPP is a flexible system of donning and removing chemical
protective garments and mask (also called MOPP Gear) in

order to balance mission requirements with the chemical threat.
The wearing of chemical protective garments and mask provides
soldiers protection against most known chemical agents, biological
agents, and toxins. Personnel in MOPP Level 0 wear no MOPP
Gear, but carry their protective mask; while personnel in MOPP
Level 4 wear all MOPP Gear. MOPP Gear consists of the
following items: overgarments (chemical suit), overboots, butyl
rubber gloves and protective mask with hood.

Source: US Army Field Manual 3-4 Headquarters, Department of
the Army, Washmgton DC, October 21, 1985. -

The M256A1 Kit is a portable, expendable item eapable of
detecting and 1dent1fymg hazardous concentrations of nerve,

blood, and blister agent. The M256A1 Kit is used after a chemical

attack to determine if it is safe to unmask. This kit replaced the
M256 Kit. The only difference between the two kits is that the

. M256A1 Kit will detect lower levels of nerve agent. This

improvement was accomphshed by using an eel enzyme for the
nerve agent test in theM256A1 Kit in place of the horse enzyme
used in the M256 Kit.

Source: Worldwide Chemical Detection Equipment Handbook.

Chemical agents (e.g., G series and VX), that when inhaled,
ingested, or absorbed into the body through the skin, inhibit
cholinesterase enzymes throughout the body. This inhibition
causes acetylcholine, which transmits nerve impulses, to build up
at various sites and block nerve impulses. The major effects are

uncoordinated muscular contractions, fatigue, eventual paralysis,

pinpointed pupils, tightness in the chest, nausea, vomiting,
diarrhea, runny nose, drooling, thought pattern dlsturbances
convulsions, coma, and death.

Source: FM 3-9/NAVFAC P-467/AFR 355-7, Headquarters,

Department of the Army, Department of the Navy, and
Department of the Air Force? Washington, DC, Dec. 12, 1990.
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Case Narrative

Reported Detection Of Chemical Agent
Camp Monterey, Kuwait

Case Narratives are reports of what we know today about specific events that took place during and after the Gulf
War of 1990 and 1991. This case narrative focuses on the reported detection of chemical agents at Camp Monterey,
Kuwait. This_is an interim report, not a final report. We hope that you will read this and contact us with any
information that would help us better understand the events reported here. With your help, we will be able to report
more accurately on the events surrounding the reported detection at Camp Monterey. Please contact my office to
report any new information by calling:

1-800-472-6719

Bernard Rostker F
Specnal Assistant for Gulf War Illnesses
Department of Defense II

1997118-0000-033

Last Update: May 15, 1997

| Many veterans of the Gulf War have been experiencing a variety of physical symptoms,

collectively called Gulf War Illnesses. In response to veterans’ concerns, the Department of
Defense (DoD) established an Investigation Team in June 1995 to look into all possible causes.
The Investigation and Analysis Directorate (IAD) of the Office of the Special Assistant for Gulf
War Illnesses (OSAGWI) assumed responsibility for these investigations on November 12, 1996,
and has continued to investigate reports of positive chemical agent detections such as that at
Camp Monterey. The interim report on this detection is contained here.

As part of the effort to inform the public about the progress of this effort, DoD is publishing on
the Internet and elsewhere accounts related to possible causes of Gulf War Illnesses, along with
whatever documentary evidence or personal testimony was used in compiling the account. The
narrative that follows is such an account.
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SUMMARY

This narrative reports the events and investigation surrounding the reported detection of a
chemical agent in Camp Monterey, Kuwait. The Camp Monterey detection was investigated
based on information provided by a contractor employee responsible for maintaining the mobile
mass spectrometry chemical analysis equipment on Fox reconnaissance vehicles under US

- Central Command’s control during Operations Desert Shield/Storm.

On September 16, 1991, two Fox reconnaissance vehicles were called in fesponse to two soldiers
becoming sick after spilling the contents of a small metal can at Camp Monterey, Kuwait. The
detection equipment in the Fox reconnaissance vehicles sounded alarms for the possible presence
of Sarin (GB), a nerve agent. Both Fox reconnaissance vehicles then performed complete
spectrum analyses, and both vehicles identified the compound in question as o-chlorobenzyhdene
malononitrile (CS), a riot control agent. Later, copies of tape print-outs of both readings were
submitted to the Persian Gulf War Veterans’ Illnesses Investigation Team (PGIIT).! In order to
obtain conclusive and objective analyses of the tapes, the PGIIT forwarded them to three expert
laboratories: the Army Chemical and Biological Defense Command (CBDCOM), Bruker
Analytical Systems, Inc., and the National Institute of Standards and Technology (NIST), for
independent analyses. All three reviews confirmed that the Fox spectra readings detected the
presence of CS, not Sarin. The reviews also explained why the initial Sarin alarms were
consistent with the design of the chemical detection system in Fox reconnaissance vehicles.
Additionally, one of the Fox reconnaissance vehicle operators reported that cans moved from the
detection site contained a white powder, which is consistent with the physical properties of CS
and not consistent with those of Sarin (which is a colorless liquid or vapor).

NARRATIVE (An acronym listing is at Tab A)

About Camp Monterey’

Camp Monterey is located about 15 miles north of Kuwait City and about 7 miles south of the
Iraqi border’ as shown in Figure 1. Camp Monterey is the American name given to a Kuwaiti

Brigade headquarters taken by the Iragis in Aqgust 1990 and used as an Iraqi Corps headquarters. -
The area was partially destroyed by US and Coalition bombing during the Air War in January

' The PGIIT is the predecessor organization for the Office of the Specnal Assistant for Gulf War Illnesses,
Investigations and Analysis Directorate.

2 The Army colonel who was the commander of Camp Monterey at the time of this incident provided the Office of
the Special Assistant for Gulf War Illnesses (OSAGWI) with a video tape which was made to send to family and
friends of troops stationed at Camp Monterey in order to convey the environment in which the troops lived-- one of
safe preparedness. This video, made after this incident had occurred; does not mention the chemical agent
detections or indicate the building in which the chemical agents were found. The still images captured from this
video show the Camp Monterey environment. Additional photos of Camp Monterey were provided too OSAGWI by
another veteran stationed at Camp Monterey.

* Camp Monterey is located in the vicinity of geographical coordmates 29°40° 38" N, 47°48’ 51" E

USCINCCENT SITREP, November 12-18, 1991.
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1991. The first US unit to occupy the camp was the US Army 4th Squadron, 7th Cavalry
" Regiment of the Combat Aviation Brigade, 3rd Armored Division in March 1991. Later, in June

1991, the 11th Armored Cavalry Regiment based at Camp Doha outside Kuwait City used the
area as a forward camp for training exercises in northern Kuwait. In August 1991, as part of
Task Force Victory, the 3rd Battalion of the 77th Armor Regiment of the 8th Infantry Division

- moved to the camp and was the only US force between Iraq and Kuwait City. While the 3/77
Armor Battalion was the only combat unit at Camp Monterey, there were engineering units
stationed there, as well, that were involved in recovery operations.*
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Detection of Chemical Agents at Camp Monterey

On the morning of September 16, 1991, US Army troops from Task Force Victory 3/77 Armor at
Camp Monterey were moving wooden crates containing metal cans out of a building so that the
building could be used to house US troops.’ One of the cans broke and spilled white powder.
Two soldiers became sick in the presence of the substance, experiencing tearing and eye irritation
symptoms as well as nausea. A Fox reconnaissance vehicle® was sent to the site because it was
suspected that a chemical agent might be present. The vehicle’s initial inspection alerted for
Sarin (GB), a nerve agent which is colorless in liquid or vapor form and may cause death within
15 minutes if there is a severe exposure.” The Camp Monterey commander was informed of
these findings immediately; he asked for a second Fox reconnaissance vehicle to confirm the
findings. The second Fox reconnaissance vehicle detection system was operated by the first
operator in order to ensure that the same procedures were followed by both vehicles. The second
vehicle, whose calibration was checked, alerted for Sarin, but also alerted for o- .
chlorobenzylidene malononitrile, commonly known as CS. CS, an irritant agent used for riot
control, is a white crystalline solid with a pungent, pepper-like odor and is stable under ordinary
~ conditions of storage.® In accordance with established procedure, full spectrum analyses were
run by both vehicles, and both identified the chemical as CS, not Sarin. Because of the detection
of CS, the area was secured. Both soldiers involved in the incident were examined immediately
following exposure, later that day, and the next morning. The soldiers were diagnosed to be fully
recovered with no recurring symptoms. According to the commander, “everybody was OK.”>'

Investigation

Although the chemical compound was identified at the time as CS by the full spectrum analyses
of the two Fox reconnaissance vehicles, the Persian Gulf Veterans’ Illnesses Investigation Team
conducted an investigation of the incident in response to a letter from a lawyer representing a
contractor employee responsible for maintenance for the mobile mass spectrometry chemical
analysis equipment on Fox reconnaissance vehicles under US Central Command’s control during
Operations Desert Shield/Storm. '

$ Accounts of the detection are provided in interviews with the commander of the 3/77 Armor, 8 Infantry Division, .
V Corps and with an operator of the Fox reconnaissance vehicles. The interviews are documented in Lead Sheets
1137 dated November 7, 1996 and 1214 dated January 3, 1997, respectively. Lead Sheet 1214 lists the soldiers
present at the incident who were members of the units listed in Tab B.

¢ A description of the Fox and the detection capabilities of its mass spectrometry chemical detection system is found
in Fox Reconnaissance Vehicles, Office of the Special Assistant for Gulf War Ilinesses, May 1997. In particular,
this document describes the procedures for initial inspections and full spectrum analyses.

7 Treatment of Chemical Agent Casualties and Conventional Military Chemical Injuries, US Army Field Manual
FM8-285, February 28, 1990. Chapter 2. Skin and eye toxicities are” “defined for Sarin in Jane's NBC Protection’
Equipment, page 15, as “0.28 mg/kg by mouth and 0.05 mg/kg by eye.”

® Treatment of Chemical Agent Casualties and Conventional Military Chemical Injuries, US Army Field Manual
FM8-285, February 28, 1990. Chapter 7. '

% Lead Sheet 1137.

1° The IAD is in the process on contacting the soldiers involved in this mcndent to follow-up on this diagnosis.
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In his letter, the lawyer stated:

Between 10:17 am and 10:33 am on [September 16] the enclosed tape
shows that the first vehicle detected Sarin (GB) with eight (8) readings.
Both the air monitor and surface monitor showed Sarin nerve gas as

- present. The air monitor showed concentrations of 3.0 - 4.0 and the
surface monitor showed concentrations of 5.6.

The U.S. Army Brigade Commander for the area was informed of these
findings. He asked for a second Fox vehicle to confirm the findings. A
second vehicle arrived, and having checked its calibration... it also
detected Sarin at noon _oﬁ that date... at a 5.2 concentration.

The mass spectrometers that produced these readings in the two Fox -
vehicles were not faulty and were fully calibrated. As you know, the Fox
vehicle mass spectrometer was the most sophisticated chemical detection
equipment available to the U.S. Army to detect on-site chemical agents.
In view of the ongoing investigation of the Persian Gulf illnesses and
exposure to Iraqi chemical agents, we look forward to an investigation of
the clear exposure incident and the personnel involved and the state of
their health.'""

The tapes mentioned were copies of the tape printouts of the mass spectrometry chemical
detection system, the MM, used on the Fox reconnaissance vehicle which had been retained by
the contractor employee. In order to obtain conclusive and objective analyses of the tapes, the
Investigation Team forwarded copies of the Fox spectra tapes to three independent mass
spectrometry experts at the US Army Chemical and Biological Defense Command, Bruker
Analytical Systems, Inc.-- the manufacturer of the chemical detection system in the Fox, and the
National Institute of Standards and Technology (NIST), for analyses. The Investigation Team
also interviewed one of the operators of the Fox reconnaissance vehicles, the Camp Monterey
commander, and the contractor employee," who was present in the first Fox reconnaissance
vehicle and provided the Fox spectra readings. All three expert reviews confirmed that the initial .
Sarin detection was a false positive and that the full spectrum analyses of both Fox
reconnaissance vehicles correctly identified the riot control agent CS."

' Letter to the Persian Gulf Investigation Team, September 11, 1996. "

12 The meaning of these detection concentrations is outlined in the Fox:Reconnaissance Vehicles, Office of the
Special Assistant for Gulf War Illnesses, May 1997. '

13 The interview with the contractor employee is. documented in the Lead Sheet 1125 dated October 28, 1996. See
also Lead Sheet 960 dated September 17, 1996 regarding contact with the contractor employee’s lawyer to arrange
interview with the contractor employee.

1 Lead Sheet 941.
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US Army Chemical and Biological Defense Command Analysis
The US Army Chemical and Biological Defense Command responded:

Both MM1 tapes indicate valid detections of the riot control compound
- known as CS. We assign a high confidence level to this conclusion....

[The] initial response of the first MM1 was an alarm to the chemical
warfare compound GB (Sarin). From the tape copies provided, we cannot .
determine whether CS was being monitored for in the wheel high method
as the monitor list for this method was not printed out or not provided. In’
any case, as prescribed by proper Fox NBC Reconnaissance procedures on
detection of a chemical warfare compound, the operator programmed the -
MM 1 to take a spectrum of the compound detected. The MM1 then
automatically searches its entire library of chemical warfare compounds
for the best match of that spectrum. The MMI1 then correctly identified
the compound as CS, a riot control agent. It must be understood that for a
number of complex technical reasons, the MM1 sometimes incorrectly
identifies the compound being sampled when it is monitoring in the air
monitor mode. For this reason, the spectrum procedure is prescribed to
assure correct identification after the initial response. '’ ‘

Bruker Analytical Systems, Inc. Analysis

Bruker Analytical Systems, Inc., the manufacturer of the mass spectrometér used in the Fox
reconnaissance vehicles, also confirmed that the initial alert for Sarin was false and that the full
spectrum analyses correctly detected the riot control agent CS. The report states:

I have looked at the tapes you have supplied in your FAX of 28 Septémbcr
1996, and can state without a doubt that the substance was CS and not
Sarin.'®

Bruker explained that the two main reasons for the initial detection of Sarin are: (1) the monitor
modes compare detections of only four ions against a limited target list; and (2) the detector’s
interference parameter is set such that no false alarms will be suppressed for extremely
dangerous compounds such as Sarin.

15 CS was in fact on the monitor list, as seen in the copy of the tapes included in Letter to the Persian Gulf
Investigation Team, September 11, 1996. The quote is taken from the Memorandum from the Office of the Project
Manager for NBC Defense Systems, Subject: Evaluation of MM1 Tapes, October 23, 1996.

'¢ Report from Bruker Analytical Systems, Inc., Subject: Analy51s of MM-1 Data for Sarin False Alarm and CS
Identification, October 2, 1996, p 1.

6 VER 1.0



Regarding the first factor, the Bruker report states:

Ih either Air or Surface Monitor Modes, the MM-1 has a TARGET
COMPOUND LIST that it is looking for. It is simply monitoring the

intensities of the 4 ions in the list of compounds selected. IT IS
" IGNORING ALL OTHER IONS IN THE SPECTRA.

This means that it is rapidly searching for a fingerprint consisting of 4 ions
for each compound... While this mode results in high sensitivity and rapid

- response, it is important to realize that the accepted legal criteria for
identification of compounds by mass spectrometry (for example in EPA
methods), requires that a COMPLETE SPECTRUM OF ALL IONS
PRESENT be provided. This is one reason why ANY alarm must be
verified by the FULL SPECTRUM even though the spectrum will not be
as fast to alarm."” (emphasis ongmal)

In other words, by comparing only four ions against a limited target list, the identity of a sampled
compound may be quickly limited to a “short list” of candidates from the target list, allowing the
- Fox to quickly sound an alarm. By running a full spectrum analysis, the chemical agent may be
identified uniquely from the complete list of chemicals in the detector’s databanks, allowing the

Fox to confirm or refute the alarm.
The second factor reported by Bruker is the interference parameter:

The interference parameter suppresses false alarms due to LARGE
amounts of other substances present. Since in Air Monitor mode, only a
certain list of compounds are monitored, if the ions of one of the other

~ compounds monitored are present in large amounts, then the alarm is
suppressed. This blocks false alarms resulting from minor peaks present
in the spectra. In this case, if the difference between the largest ion
monitored and the ions of CS ions is greater than 10 ([inverse] log 1.0) the

alarm is suppressed. For Sarin, the difference must be [inverse] Log 8.0 or -

100,000,000. This is typically used to suppress false alarms from ,
petroleum oil in the background. The MM-1 has a dynamic range of Log
8. THIS MEANS THAT WITH AN INTERFERENCE OF 8 FOR
SARIN, NO FALSE ALARMS WILL BE SUPPRESSED IN THE
PRESENCE OF LARGE AMOUNTS OF OTHER COMPOUNDS- IN
THIS CASE CS. Since the standard procedure calls for taking a complete
spectra and verifying the identification, some false alarms in Air Monitor
mode are accepted by the Army to INSURE that there.are NO FALSE
NEGATIVES where a dangerous agent such as Sarin would not be

'7 Report from Bruker Analytical Systems, Inc., Subject: Analysis of MM-1 Data for Sarin False Alarm and CS

Identification, October 2, 1996, pp 2-3.
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detected. In the case of CS, [an] Interference of 1.0 means that the alarm
may be suppressed due to the presence of other ions.'* (emphasis original)

In other words, the US Army uses an interference parameter which is set sufficiently high to
ensure that an alarm will sound for extremely dangerous compounds like Sarin in the presence of
large’amounts of other compounds, like CS. Alternatively, for compounds such as CS, the
interference parameter may be set low to prevent false alarrns in the presence of large amounts of
other compounds.

Moreover, regarding this particular combination of compounds, the Bruker report states:

With the interference and reliability parameters used, it is expected that CS
in such high concentration, would give an alarm for Sarin and indicate a
lower concentration. This is why a full mass spectrum is considered |
necessary to identify a substance by mass spectrometry in a court of law.
Likewise, this is also why the standard procedure the soldiers are taught
for operation of the MM-1 REQUIRES a spectrum for verification. There
is no firm identification UNLESS the spectrum identifies the agent. As an
analogy, alarming in Air Monitor Mode is equivalent to standing on the
side of the road with your eyes closed and identifying makes and models
of automobiles passing by the sound of the engine. Spectrum Mode would
be equivalent to opening your eyes and seeing the license number, color,
and make/model of the automobiles in addition to listening to the engine."”
(emphasis original)

NIST Analysis

In agreement with the above analyses, NIST? stated that the mass spectra from the two Fox
reconnaissance vehicles “are clearly diagnostic of CS-- there is no evidence of Sarin. The very
low threshold settings for Sarin relative to CS provide a credible explanation of why Sarin was
reported [and] was a false identification.”” The threshold settings, here, refer to the interference
parameter discussed above. :

'8 Report from Bruker Analytical Systems, Inc., Subject: Analysis of MM-1 Data for Sarin False Alarm and CS
Identification, October 2, 1996, p 2.

1 Report from Bruker Analytical Systems, Inc., Subject: Analysis of MM 1 Data for Sarin False Alarm and CS
Identification, October 2, 1996, p 5.

20NIST is an authority in mass spectrometry. One ongoing NIST effort is to develop a mass spectral database
“containing every compound in commerce” which will define standard “finger prints” to identify compounds using
a mass spectrometer. NIST Homepage, Chemical Science and Technology, NIST/EPA/HIH Mass Spectral
Database.

2! Letter from NIST Mass Spectrometry Data Center, October 7, 1996.
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Interviews

The Fox reconnaissance vehicle operator interviewed by the Investigation Team reported
sighting a short brown can, approximately 8 in diameter. He observed a white powder
substance inside.” The description of the can was consistent with that given by the contractor
employee, who was present in the first Fox reconnaissance vehicle; however, the contractor
employee was unable to identify the state of matter (solid, powder, liquid) of the substance
inside.”? The Camp Monterey commander confirmed the sequence of events as described by the
Fox reconnaissance vehicle operator and reported that the contractor employee had confirmed
that the Fox reconnaissance vehicles were correctly calibrated and that the agent detected was CS
at the time of the incident. The Camp Monterey commander also said that his unit’s physician’s
assistant reported that everyone was ﬁne and that there was no evidence of nerve agent
exposure.*

Results of the investigation were provided to the contractor employee’s lawyer.” No further
inquiries into the matter have been made by the attorney. -

This case is still being investigated. As additional information becomes available, it will
be incorporated. If you have records, photographs, recollections, or find errors in the
details reported, please contact the DoD Persian Gulf Task Force Hot Line at
1-800-472-6719.

2 Lead Sheet 1214.

2 Lead Sheet 1125.

24 Lead Sheet 1137.

25 Letter from the Office of the Secretary of Defense, November S, 1996. See also Memorandum to Assistant
Secretary of Defense (Health Affairs) from Director Persian Gulf War Veterans’ Illnesses Investigation Team,
Subject: Response ... Concerning Possible Release of Sarin at Camp Monterey, Kuwait on 16 September 1991,
dated October 16, 1996. :
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Tab A - Acronyms

CBDCOM ...ttt Chemical and Biological Command
CINCCENT............ et iee e et r e ra e e et e taeeaeeatenas Commander in Chief for Central Command
ettt n et b e enaas O-chlorobenzylidene Malononitrile
EPA ..ottt st ..Environmental Protection Agency
(€ ) = PR RRIURRRRPIN reeeereereseerenseraeaaes eeerrereeeeetrttanr————————————————s Sarin
NBC et ce e e s esare e e e s bee s e rar e e anraeens Nuclear, Biological, and Chemical
INIH ..ottt ettt e a e s s e b saenes National Institute of Health
NIST..ceette el National Institute of Standards and Technology
OSAGWL.....oovoeeereetceveeeere e Office of the Special Assistant for Gulf War Illnesses
PGIIT ..ottt ettt enaees Persian Gulf Illnesses Investigation Team
SITREP.......oocererrerrene. e ettt aeeas ettt eeeaens ... Situation Report
S ettt ee et e e b e e s ae e s be e e ba e e teaeta e e ba e e st e e st aansreeessaeennranns United States
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Tab B - Units Involved

e US Army 3rd Battalion, 77th Armor Regiment, 8th Infantry Division, V Corps

e US Army 2nd Battalion, 29th Field Artillery Regiment, 42nd Field Artillery Brigade, V
Corps

e US Army 4th Fox Platoon, 25th Chemical Company, 8th Infantry Division, V Corps
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Case Narrative

Kuwaiti Girls’ School

Case Narratives are reports of what we know today about specific events that took place during the Gulf War of
1990 and 1991. This particular case narrative focuses on events at the Kuwaiti Girls’ School. Both UK and US
military elements received positive alarms for chemical warfare agent in a storage tank located outside the school
wall. This is an interim report, not a final report. We hope that you will read this and contact us with any
information that would help us better understand the events reported here.” With your help, we will be able to report
more accurately on the events surrounding events at the Kuwaiti Girls’ School. Please contact the appropriate oﬂ'lce
to report any new information by calling: _ \

UK: 0171-218-4462
US: 1-800-472-6719

Edgar Buckley, - : ~ Bemard Rostker
Assistant Under Secretary (Home & Overseas) Special Assistant for Gulf War Illnesses
UK Ministry of Defence , US Department of Defense

1998071-0000009

Last Update: March 11, 1998

Many veterans of the Gulf War have been experiencing a variety of physical symptoms,
collectively called Gulf War illnesses. In response to veterans’ concemns, the Department of
Defense (DOD) established a task force in June 1995, to investigate all possible causes. The
Investigation and Analysis Directorate (IAD) of the Office of the Special Assistant for Gulf War
Illnesses (OSAGWI) assumed responsibility for these investigations on November 12, 1996, and
has continued to investigate the events that occurred at the Kuwaiti Girls’ School in the Al =
Ahmadi district of Kuwait. In addition, the Persian Gulf War Ilinesses Task Force (PGWITF),
consisting of members of the various US intelligence services, provided information and expert
analysis to the IAD on a multitude of issues ansmg from the IAD’s investigation into events at

the Kuwaiti Girls School.

Early in 1997, the British Government established a Gulf Veterans’ Illnesses Unit (GVIU) within
the Ministry of Defence (MOD), to coordinate the UK’s response to all of the issues raised by
Gulf veterans’ illnesses. In July 1997, the British Government published a policy statement
detailing its strategy for addressing veterans’ concerns. The Government pledged to investigate
incidents where chemical or biological warfare agents were alleged to have been present or
detected. The incident at the Kuwaiti Girls’ School was the first such case to be reviewed.
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As part of the effort to inform the public about the progress of its efforts, DoD and MOD are
publishing (on the Internet and. elsewhere)aaccm%nts arelatlngﬁte partlcula.r incidents which Gulf
War veterans have reported and which' ¢ould have a bearing’orn thé illnesses now being suffered
by Gulf war veterans, along with whatever documentary evidence or personal testimony was
used in compiling the accounts. The narrative that f §ollews is such an account. Its production has
beern coordinated with several key individuals involved in events at the Kuwaiti Girls’ School.
. US personnel.directly..coordinating with.investigators.on this. nanatlve.~smproductlon are Maj or--
'Mighael JolifiSon, Lleutenant Colonel‘Donme‘Klllggréf‘ and" JoRf 3
fcoordmatlon has been W1th the Samplmg Team\ eader MaJ or John Watl?mson‘ and the Bntlsh »
A :SOldlCl‘ 1nJured{dL,1r1ng testmg Wh11e these 31xfind1v1duals dlrectly rev1ewed and commented on ,
draft.versions of.this document, numerous others: prov1ded key:information which helpeds -~ 4
‘investigatorsito provide a more comprehensive view of events surroundmg the Kuwaiti Girls’
':School ‘We appreciate their assistance and encourage others with*additional informationto

contact us.
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METHODOLOGY

During and after the Gulf War, people reported that they had been exposed to chemical warfare
agents. To investigate these incidents, and to determine if chemical weapons were used, the DoD
developed a methodology for investigation and validation based on work done by the United

Nations and the international community where the criteria include:

e A detailed written record of the conditions at the site

Physical evidence from the site such as weapons fragments, soil, water, vegetation or
human/animal tissue samples

A record of the chain of custody dunng transportation of the ev1dence

Testimony of eyewitnesses

Multiple analyses

Review of the evidence by experts.

While the DoD methodology (TAB C) for investigating chemical incidents is based on these
protocols, the passage of time since the Gulf War makes it difficult to obtain certain types of
documentary evidence, and physical evidence was often not collected at the time of an event.
Therefore, we cannot apply a rigid template to all incidents, and each investigation must be
tailored to its unique circumstances. Accordingly, we designed our methodology to provide a
thorough, investigative process to define the circumstances of each incident and determine what
happened. Alarms alone are not considered to be certain evidence of chemical agent presence,
nor is a single individual’s observation sufficient to validate a chemical agent presence. The
MOD has conducted its investigation along similar lines, relying on documentary evidence and
the testimony of key eyewitnesses.

By following our methodology and accumulating anecdotal, documentary, and physical
evidence, and by interviewing eyewitnesses and key personnel, and analyzing the results, the
investigator can assess the validity of the presence of chemical warfare agents on the battlefield.
Because information from various sources may be contradictory, we have developed an
assessment scale (Figure 1) ranging from “Definitely” to “Definitely Not” with intermediate
assessments of “Likely,” “Unlikely,” and “Indeterminate.” This assessment is tentative, based on
facts available as of the date of the report publication; each case is reassessed over time based on
new information and feedback.

Degl:)lttely ' Unlikely Indeterminate Likely Definitely

Figure 1. Assessment of Chemical Wa.rfare Agent Presence

The standard for making the assessment is based on common sense: do the available facts lead a
reasonable person to conclude that chemical warfare agents were or were not present? When

insufficient information is avallable the assessment is “Indeterminate” until more evidence can
be found.



SUMMARY

This Case Narrative provides information concerning significant events relating to the
discovery and testing of a storage tank suspected of containing chemical warfare agent.
The reported discovery and testing of the storage tank, which was located next to the
outside wall of the Kuwaiti Girls’ School in Kuwait City, Kuwait, took place in early
August 1991. Both UK and US military elements tested the contents of the tank. Concern
over the contents of the tank, coupled with the overlap in jurisdiction at the national and
organizational level, resulted in four separate operations being conducted at the tank.
These operations were carried out under the command of Major John Watkinson, 21* EOD
Squadron, British Royal Engineers, as the UK had overall responsibility for EOD clearance
in the area in which the tank was located. Various elements of 21 EOD Squadron along
with other US and UK elements conducted these operations. The operations were as
follows: 1) Major Watkinson’s testing, 2) the Fox vehicle testing, 3) sampling of the tank,
and 4) permanent sealing of the tank. These operations were not necessarily conducted by
the same individuals and these individuals were not always aware of the other operations.
This meant that some individuals ended their involvement with limited information and
unanswered questions about the nature of the tank’s contents. For a brief listing of the
major individuals and organizations involved in the testing of the tank’s contents see TAB
E. For graphical representations of the involvement of the key individuals and
organizations, see TABsFand G.

During these four operations, multiple tests were conducted using several chemical
detectors, including two Fox nuclear, chemical and biological reconnaissance vehicles.
Many of these tests gave positive indications for mustard agent, with the two Fox vehicles
alarming for phosgene as well. A contemporary press report in the British newspaper The
Sunday Observer also covered the story and reported that a container full of mustard agent
had been discovered in Kuwait City.

In 1994, when Iragi chemical weapons were suggested as a possible cause of Gulf War
illnesses, events at the Kuwaiti Girls’ School became a focus of government and media

- scrutiny. After reviewing materials provided by the Department of Defense, including the
data from multiple positive tests and hearing the testimony of those involved in testing the
tank, the Senate Committee reviewing the incident concluded that chemical warfare agent
was present in the storage tank. In the United Kingdom, Parliamentary questions born out
of the US Senate Committee examination have repeatedly been raised.

A joint US-UK investigation, which began in 1997, uncovered evidence indicating the
events at the Kuwaiti Girls’ School in 1991 were not as:simple as they seemed, nor were
the results of the on-site 1991 testing definitive. Included in this evidence was a copy of
the Fox vehicles’ mass spectrometer tapes from the testing on August 9, 1991, as well as
analysis of samples taken from the tank for laboratory testing, both of which were passed
on request to DoD by the UK Ministry of Defence (MOD) in 1997. Analysis of the Fox
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mass spectrometer tapes by military chemical experts at the Edgewood Research,
Development, and Engineering Center (ERDEC), molecular weight experts at the National
Institute of Standards and Technology (NIST), and the manufacturer of the mass
spectrometer used on the FOX, definitively and consistently shows that no known chemical
warfare agent was present in the tank. Analysis of the Fox tapes did, however, indicate the
presence of inhibited red fuming nitric acid (IRFNA). In addition, 1991 British analysis of
samples taken from the tank stated that “the samples were entirely consistent with the
contents of the tank being nitric acid.”

Our investigation has unearthed further evidence which significantly bolsters the

assessment that it was nitric acid not chemical warfare agent in the tank. Research

revealed that Iraqi forces used the school as a test and maintenance facility for

SILKWORM anti-ship missiles, which use IRFNA as their fuel oxidizer. This provides a

plausible reason for positioning the tank at the school. In addition, the physical

descriptions of the substance provided by those directly involved were not indicative of
any known chemical warfare agent but are consistent with the presence of IRFNA.

Based on currently available information, we assess that chemical warfare agent was
“definitely not” present in the storage tank at the Kuwaiti Girls’ School. We also assess
‘that IRFNA “definitely” was present in the tank.

We further assess that all personnel involved in the testing of the tank at the Kuwaiti Girls’
School performed their duties in an exemplary manner. The equipment utilized by UK and
US Armed Forces operated as it was designed, and all technical resources were employed

properly



NARRATIVE

Background of the Kuwaiti Girls’ School

24

23

29°05°N

21

20

19

18

17

16

15

20 2

, 48°05°E K . 48°10°E
Figure 2. Map of the Al Ahmadi district.! Red arrow indicates location of the Kuwaiti
Girls’ School. ‘

In early March 1991, coalition forces in the Kuwaiti theater of operations explored the Al
Badawiyah Girls Sciences School in the Al Badawiyah suburb of Kuwait City at coordinates
2904N4806E (UTM Grid 18832039).% (Figure 2) During our investigation we found that the Al

Badawiyah Girls Sciences School has also been known as the Sabahiyah High School for Girls®,

the Ansarieh Banat Kebeed School’, and the Al Nasser School for Secondary Curriculum. In

/ v

L

! Sheet K7611, 5648-111, Al Ahmadi, Edition 5-GSGS, Directorate of Mlhtary Survey, Ministry of Defence, UK
21IR 5380 005 91, 290938Z MAR 91, “SILKWORM Test Facility”

’ Major Watkinson’s Initial Report, August 7, 1991, p. 1. A

4 Letter from Passive Barriers to Brown & Root dated August 24, 1991. Letter from Brown & Root to Contracting
Officer, Kuwaiti Emergency Recovery Office dated October 30, 1991.
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1991, the school was known as the Ansarieh Banat Kabeed School. The school falls within the
Sabahiyah municipality and the Badawiyah district and thus, may also be referred to by locality.?
(Figure 2) In 1997, however, the school was known as the Al Nasser School for Secondary
Curriculum. (Figure 3) UK Parliamentary and US Senate Committee investigators, as well as the
media, have routinely referred to the building as the Kuwaiti Girls’ School. For purposes of this
report, the school will be referred to as the Kuwaiti Girls’ School. '

Figure 3. Photogfaph of the front of the school circa October 1997.% The sign at
the top of the building reads: Al Nasser School for Secondary Curriculum.

Iraqi Use of the Kuwaiti Girls’ School

During the Gulf War the Kuwaiti Girls’ School was used by the Iraqis as a SILKWORM missile
test and maintenance facility. An initial intelligence report of March 29, 1991 from coalition
forces who had been present at the Kuwaiti Girls’ School, stated six Chinese-made SILKWORM
anti-ship missiles were found inside the building. (Figure 4) In addition to these six missiles, the
retreating Iraqi forces abandoned much support equipment, such as the missile test carts, cabling
and a Chinese-manufactured generator vehicle, discovered inside the school. Two abandoned
Soviet missile transport trucks were located next to a truck-mounted crane 100 meters west of the
school and a Chinese generator was positioned 600 meters west of the school. The initial
intelligence report noted that the auditorium appeared to have been used as a troop

5 Lead Sheet 5987, Interview with US State Department Kuwaiti Desk Officer.
¢ Photograph of the front of the school taken during the Special Assistant for Gulf War Illnesses trip to Kuwait in
October .1997.




messmg/berthmg area. The condition of the area indicated that the Iraqi troops had departed
hastily.’

Iraqi use of the Kuwaiti Girls’ School as a SILKWORM test and maintenance facility was
treated as classified. According to written and oral statements, none of the individuals and
organizations who would come to be involved with events at the Kuwaiti Girls’ School in
August, 1991, had any knowledge of what purpose, if any, the Iragis had used the school. To
date, none of the coalition forces present at the Kuwaiti Girls’ School on March 29, 1991, have
been located for interviews. Efforts to contact them continue.

Iraqi C-201 Stored at a School in Kuwait City

Unclassified
V 408-2-2

Figure 4. Captured Iraqi SILKWORM anti-ship miésile at the Kuwait Girls’ School.

The detailed report of March 29, 1991, made no reference to any missile fuel or oxidizer storage .
tank located in or around the school. However, photography from March 1, 1991, clearly shows
that the tank was present at the time. (Figure 5) As a test and maintenance facility, the presence
of a storage container for the highly volatile oxidizer used in these missiles would be expected.
The SILKWORM anti-ship missile uses Inhlblted Red Fuming Nitric Acid (IRFNA) as its
oxidizer.®* According to the Chemical Propulsion Information Agency, IRFNA is a highly
corrosive oxidizing agent, light-orange to orange-red in colqr, transparent, strongly fuming and

" 71IR 5380 005 91, 290938Z MAR 91, “SILKWORM Test Facility”
® “The ongoing saga of the ‘Styx’”, Jane's Intelligence Review, July 1, 1997, p 304.
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Figure 5. U2 reconnaissance photo of the Kuwaiti Girls’ School from March 1,
1991." The obstructed view is due to oil well fire smoke over the area.

Prior to Operatlon Desert Storm, the United States Defense Intelligence Agency assessed that
Iraq was “likely to have a CW [chemical warfare] warhead for its SILK WORMs.”!!.
~ Examination of captured Iraqi SILK WORM warheads indicated that they were only high-
explosive in nature. (Figure 6) A US report on captured Iraqi military hardware dated September
12,1991, stated that thirty SILKWORM warheads would be available for evaluation and other
use upon their arrival in the continental United States in September/October 1991. A
subsequent report dated October 29, 1991, stated that the New Mexico Institute of Mining and
Technology, Terra Group, was to receive nineteen warheads; nine were to go to the Naval
Warfare Center, China Lake, California; and the remaining two would go to the Naval Explosive

* Hazards of Chemical Rockets and Propellants, Vol IIl Liquid Propellants, Chemical Propulsion Information
Agency, September 1984, pp. 15-1 - 15-16.

'® U2 reconnaissance photo of the Kuwaiti Girls’ School, National Imagery and Mapping Agency, March 1, 1991.
"' RII-1488, “Mating Chem Warheads to Frogs/SILKWORMSs” (CENTAF RFI#803)

'2121910Z SEP 91, “Captive Foreign Hardware from Desert Storm”.
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Ordnance Disposal Technical Center at Indian Head, Maryland.”® According to the Head of
Security for the New Mexico Institute of Mining and Technology, the paperwork for all nineteen
‘warheads indicated they were all high-explosive."* A representative from the Naval Warfare
Center, China Lake, California, indicated that all warheads received were destroyed as high-
explosive warheads.”” Likewise, a representative from the Naval Explosive Ordnance Disposal
Technical Center at Indian Head, Maryland, stated that both SILK WORM warheads received
were definitely high-explosive in nature. He indicated that he “had heard of no CW [chemical
weapons] warheads for Iraqi SILKWORMs,” noting that if they d1d exist, they would deﬁmtely
have been evaluated.'®

Figure 6. Photograph of six SILKWORM mlssﬂes captured at the Kuwaiti
Girls School awaiting transport to the ‘US."” Note the serial number on the
first missile above, matches that of the mlssﬂe at the Girls’ School in
Figure 4.

Reconstruction of Post War Kuwaif

Following‘ the expulsion of Iraqi forces from Kuwait, the Govemmeht of Kuwait set about the
reconstruction of the infrastructure damaged during the Iraqi occupation. The US Army Corps of

¥ 291338Z OCT 91, “Distribution of Explosive Components from Deseft Storm Captive Hardware”.

'* Memorandum for record regarding SILK WORM warheads, OSAGWI, October 21, 1997.

'S Memorandum for record regarding SILK WORM warheads, OSAGWI, October 21, 1997.

'* Memorandum for record regarding SILK WORM warheads, OSAGWI, October 21, 1997.

'” Photograph of SILKWORM missiles captured at the Kuwaiti Girls School awaiting transport at the Shubaiha Port,
Kuwait to the US for exploitation. Photo taken by US Naval officer, March 1991.
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Engineers established the Defense Reéotistriction Assistancé Office (DRAO) and the Kuwaiti
Emergency Recovery Office (KERO) to direct the majority of these operations. Efforts to clear
unexploded ordnance ran in tandem with efforts to carry out physical repair to essential
infrastructure. The Government of Kuwait issued its own contracts to clear unexploded ordnance
(called Explosive Ordnance Disposal, or EOD) within Kuwait. It divided the country into six
large sectors and spread the work among the coalition forces, specifically the UK, US, France,
Egypt, Bangladesh and Pakistan.'® A weekly meeting was established to assess clearance
progress and allocate new tasks.

Each country involved approached the EOD task slightly differently. Egypt, Bangladesh, and
Pakistan used their own EOD trained soldiers. France and the US planned to use contractors.
The UK used a British contractor called Royal Ordnance who in tum hired trained British
soldiers from the UK MOD to clear its sector.” However, it should be noted that the sectors
delineated for ordnance clearing did not correspond to those delineated for reconstruction efforts.

‘Discovery of the Suspicious Storage Tank at the Kuwaiti Girls School: First Week of
August 1991

The schools in Kuwait were the main focus of civil infrastructure repair. The schools had been
. closed for nearly a year and their reopening was considered an important indicator of a return to
normality within the country.

- In early August 1991, a British explosive ordnance disposal (EOD) firm known as Passive
Barriers subcontracted by Brown & Root, an American firm carrying out reconstruction tasks on
schools in Kuwait, discovered a suspicious metal storage tank alongside the perimeter wall of the
Kuwaiti Girls’ School.”” Both Passive Barriers and Brown & Root were unaware that in March
this site was explored by coalition forces and that Iraqi military equipment, including the
SILKWORM missiles, was taken away. According to the Brown & Root supervisor, the
protocol for the reconstruction effort called for Passive Barriers to clear the area before Brown &
Root commenced work. While clearing the area, Passive Barriers personnel discovered the tank
and notified Brown & Root, which contacted KERO. The KERO safety officer was dispatched
to inspect the tank.”' '

When interviewed, the safety officer stated that fumes were escaping from the tank through two
holes, which had been caused by a single bullet. The bullet had broken in half on entry and was
stuck in the exit hole. The safety officer stated that the rust colored vapors puffing from the
bullet holes in the tank smelled like acid. Based on the color of the fumes and their smell, he
determined the contents to be nitric acid. Pinging the tank to check the fill level, he estimated

<

'® Dr. Janet McDonnel, (Draft) After Desert Storm, The US Army and the Reconstruction of Kuwait, Office of
History, US Army Corps of Engineers, October 1997, p. 97.

'® Dr. Janet McDonnel, (Draft) After Desert Storm, The US Army and the Reconstruction of Kuwait, Office of
History, US Army Corps of Engineers, October 1997, p. 97.

% Lead Sheet 5981, Interview with program manager for Brown & Root Kuwaiti school reconstruction effort, p. L.
*' Lead Sheet 7213, Interview with US Army Corps of Engineers safety officer, p. 2.




that it was about one-third full. Despite not wearing protective gear and being close enough to
identify the smell of the vapor the safety officer exhibited no symptoms corresponding to
chemical weapons exposure.” All subsequent contact with the vapor from the tank was by
individuals who were wearing nuclear, biological and chemical (NBC) Individual Protective
‘Equipment (IPE) including respirators, and thus were not able to identify the smell of the vapor.

Flgure 7. Flgure 8
Photographs of the storage tank at the Kuwa1t1 Girls’ School taken by the safety officer.??
Encircled areas show the movement of the fumes out of the bullet hole.

The safety officer took several pictures of the area, including two of the tank. These photographs ‘

were handed over to the DRAO operations officer. (Figures 7 and 8). The safety officer
informed the operations officer that, based on the smell and color of the fumes, he believed the
tank contained nitric acid. The safety officer never documented his inspection of the tank.
According to a military policeman® involved in DRAQ’s weekly situation reports, the storage
tank was thought to contain fuel, however, not wanting to take any unnecessary risks, the
operations officer ordered the contents to be tested.” According to Major General Patrick Kelly
who was in command of DRAO, they contacted someone in Saudi Arabia to inspect the tank and
asked the Kuwaiti Army Chief of Staff to secure the area.” Rather than pass his assessment on
to those testmg the tank, the safety officer was mstructed to deal with the DRAQO’s operations
officer.?®

DRAO informed Colonel John Macel, who was the US Army Liaison Officer Kuwait, about the
tank. Colonel Macel indicated that he visited the site and sealed off the area, pending a
determination of a course of action. Military police from DRAO and personnel from Task Force

2 Lead Sheet 7213, Interview with US Army Corps of Engineers safety officer, p. 1.

% Photographs of the storage tank at the Kuwaiti Girls’ School taken by the safety officer, August 1991.

% Lead Sheet 7213, Interview with US Army Corps of Engineers safety officer, p. 2 .

% Lead Sheet 5984, Interview with Defense Reconstruction Assistance Office military policeman, p. 1.

% All of the Defense Reconstruction Assistance Office’s situation reports and logs from July through October 1991
were reviewed, however, no mention of the storage tank at the Kuwaiti Girls’ School could be found. Lead Sheet
5988, Interview with US Army Corps of Engineers historian, p. 1. -

%7 Lead Sheet 7005, Interview with Major General Kelly, USA (Ret.), p. 1.

% Lead Sheet 7213, Interview with US Army Corps of Engineers safety officer, p. 2
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Victory were summoned to seal off the area.”’ However, the area was not sealed nor were any
US or Kuwaiti military personnel present when Major Watkinson, the commanding officer of
21% EOD Squadron, British Royal Engineers, conducted his initial reconnaissance and testing of
the tank (see below).

Nature of Operations at the Tank at Kuwaiti Girls’ School in August 1991

Concern over the contents of the tank coupled with the overlap in jurisdiction at the national and
organizational level resulted in four separate operations being conducted at the tank: 1) Major
Watkinson’s testing, 2) the Fox vehicle testing, 3) sampling of the tank, and 4) permanent sealing
of the tank. These operations were not necessarily conducted by the same individuals and these
individuals were not always aware of the other operations. This meant that some individuals
ended their involvement with limited information and unanswered questions about the nature of
the tank’s contents. For a brief listing of the major individuals and organizations involved in the
testing 