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STATUS OF EFFORTS TO IDENTIFY GULF
WAR SYNDROME: MULTIPLE TOXIC EXPO-
SURES

THURSDAY, JUNE 26, 1997

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON HUMAN RESOURCES,
COMMITTEE ON GOVERNMENT REFORM AND OVERSIGHT,
Washington, DC.

The subcommittee met, pursuant to notice, at 10:15 a.m., in room
2154, Rayburn House Office Building, Hon. Christopher Shays
(chairman of the subcommittee) presiding.

Present: Representatives Shays, Pappas, Towns, Sanders, and
Kucinich.

Staff present: Lawrence J. Halloran, staff director and counsel,;
Robert Newman, professional staff member; R. Jared Carpenter,
clerk; Cherri Branson, minority counsel; and Ellen Rayner, minor-
ity chief clerk.

Mr. SHAYS. I welcome our witnesses and our guests, and we will
begin this hearing.

In the course of these oversight hearings on Gulf war veterans’
illnesses, we have delved deeply into complex scientific, clinical,
military, and administrative issues. We are likely to do so again
today as the subcommittee examines the possible synergistic effects
of exposure to toxic cocktails, including low-level chemical weapons,
pesticides, smoke from oil well fires, experimental drugs, depleted
uranium, and biological agents.

Immersed in a sea of technical details, it is possible to lose sight
of the larger question that still confronts us as a Nation 6 years
after the war: Are sick veterans getting better?

Fortunately, testimony before this subcommittee from the Gen-
eral Accounting Office, GAO, Tuesday cut through the complexity
and reasserted that simple, yet profound, important question as the
moral, medical, and operational test of everything this Government
does in the name of those it serves.

As directed by Congress last year, GAO evaluated the effective-
ness of the clinical care and research programs for six Gulf war
veterans. They found neither the Veterans’ Affairs Department,
VA, nor the Defense Department, DOD, can say whether the vet-
erans on their health registries since 1992 are any better or worse
today than when they were first examined. GAO also found the re-
search effort reactive, predisposed to certain lines of inquiry, and
highly unlikely to provide conclusive answers regarding the causes
of Gulf war illnesses, and they found some official conclusions
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about Gulf war illnesses by the Presidential Advisory Committee,
the PAC, weakly supported or premature.

In short, 6 years after the war, when asked what progress has
been made healing sick Gulf war veterans, VA and DOD cannot
say where they have been and may never get where they are sup-
posed to be going.

Part of the journey from cause to cure runs through the pools,
clouds, and plumes of toxins in which Gulf war veterans lived and
fought. It is a leg of the trip DOD and VA have never taken, too
quickly dismissing the potential health hazards of many known ex-
posures. Just as research into the effects of low-level chemical
weapons was thwarted for 5 years by denials, inquiries into toxic
effects of other agents, alone and in combination, have been dis-
missed or ignored.

It is simply not acceptable for VA and DOD to declare repeatedly
“there is no evidence” of exposures or effects, when the evidence
has never been sought.

Today, we will hear evidence of two ingredients of the toxic soup
to which many Gulf war veterans were exposed: depleted uranium
and mycoplasmas. No one claims either agent is the silver bullet
causing the myriad of Gulf war illnesses, nor should anyone in the
face of very real symptoms and very real suffering likely dismiss
their potential for causing, enhancing, or accelerating the health ef-
fects of toxic exposures.

Depleted uranium is a heavy metal, like lead, which is highly
toxic when ingested or inhaled. Mycoplasma infections may explain
apparent transmission of illnesses to veterans’ family members.

We asked VA and DOD witnesses to describe what is known
about the extent and effects of exposures to these agents and how
that knowledge is reflected in research, diagnosis, and treatment
protocols. We also invited researchers familiar with the pathology
and these agents to describe their work. The subcommittee appre-
ciates the benefit of their views and their expertise.

The Gulf war veterans testifying today, like those who appeared
here before, still travel the uncertain road they hope will lead to
answers, good health, to the home they left to fight our desert bat-
tle. We are honored by their presence and we value their testi-
mony.

Are sick Gulf war veterans getting better? Until the answer is
yes, our work as a Congress and as a Nation remains unfinished,
our debt to veterans unpaid.

At this time, the Chair would like to recognize a partner in this
effort, Mr. Sanders from Vermont.

[The prepared statement of Hon. Christopher Shays follows:]
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In the course of these oversight hearings on Gulf War veterans’ illnesses, we have delved
deeply into compiex scientific, clinical, military and administrative issues. We are likely to do
so again today, as the Subcommittee examines the possible synergistic effects of exposure to
“toxic cocktails™ including low-level chemical weapons, pesticides, smoke from oil well fires,
experimental drugs, depleted uranium, and biological agents.

Immersed in a sea of technical details, it is possible to lose sight of the larger question
that still confronts us as a nation six years after the war: Are sick veterans getting better?

Fortunately, testimony before this Subcommittee from the General Accounting Office
(GAO) Tuesday cut through the complexity and reasserted that simple, yet profoundly important
question as the moral, medical and operational test of everything this government does in the
name of those who served.

As directed by Congress last year, GAO evaluated the effectiveness of the clinical care
and research programs for sick Gulf War veterans. They found neither the Veterans Affairs
Department (VA) nor the Defense Department (DoD) can say whether the veterans on their
health registries since 1992 are any better or worse today than when they were first examined.
GAO also found the research effort reactive, predisposed to certain lines of inquiry, and highly
unlikely to provide conclusive answers ding the causes of Guif War illnesses. And, they
found some official conclusions about Gulf War illnesses by the Presidential Advisory
Committee (PAC) weakly supported or premature.
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In short, six years after the war, when asked what progress has being made healing sick
Gulf War veterans, VA and DoD can’t say where they’ve been, and may never get where they’re
supposed to be going.

Part of the journey frorm cause to cure runs through the pools, ¢louds, and plumes of
toxins in which Guif War velerans lived and fought. It is a leg of the trip DoD and VA have
never taken, too quickly dismissing thep jal health hazards of many known exposures. Jist
as research into the effects of low-level chemical weapons was thwarted for five years by denials,
inquiries into the toxic effects of other agem‘.s, alone and in combination, have been dismissed or
ignored.

It is simply not aceeptable for VA and DoD to declare repeatedly “there is 10 evidenee”
of exposures or effects, when the evidence has never been sought,

Today, we will hear evidence on two ingredients of the toxic soup to which many Guif

War were exposed: depleted jum and mycopl No one claims either agent is
the “sitver bullet” causing the myriad of Gulf War illnesses. Nor should anyone, in the face of
very real symptoms and very real suffering, blithely dismiss their p ial for g,

enhancing or accelerating the health effects of toxic exposures.

Depleted uranium is a heavy metal, like lead which is highly toxic when ingested or
inhaled. Mycoplasmal infections may explain apparent transmission of ilinesses to veterans’
family members.

We asked VA and DoD) witnesses to describe what is known about the extent and effects
of exposures to these agents, and how that k ledge is reflected in h, di is and
treatment protocols. We also invited researchers famitiar with the pathology and these agents to
describe their work. The Subcommittee appreciates the berefit of their views and their expertise.

The Gulf War veterans testifying today, like those who appeared here before, still travel
the uncertain road they hope will lead to answers, to good health, to the home they left to fight
our desert battle. We are honored by their presence, and we value their testimony,

Are sick Gulf War veterans getting better?

Until the answer is yes, owr work as a Congress and as a nation remains unfinished, our
debt to veterans unpaid.
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Mr. SANDERS. Thank you very much, Mr. Chairman, and I con-
tinue to applaud you and your staff for the outstanding work that
you have done for a very long period in keeping this issue before
the public eye and in trying to bring forth truths which, in fact,
have been hidden for a number of years.

Mr. Chairman, within the last week or two, I think two impor-
tant developments have occurred, which I want to very briefly men-
tion. No. 1 was the release of a GAO report which basically con-
cluded what many of us have been saying for a number of years,
and that is that neither the Pentagon nor the Veterans’ Adminis-
tration have been doing a good job in helping us understand the
cause of the problems or developing a treatment for the some
70,000 veterans who are hurting today. And that report, of course,
did not come as a surprise to the members of this committee, be-
cause that is exactly the report that we have been making for a
number of years.

Second, I submitted for the record a letter that was sent to the
chairperson of the Presidential Advisory Committee that had the
names of 86 members of the U.S. House of Representatives, and
basically what that letter said to the Presidential Advisory Com-
mittee is that we, Members of Congress, disagree with the conclu-
sion of your December 1996 report which suggests that stress and
stress alone is the cause of Persian Gulf illnesses.

And I must tell you that we could have had many more signa-
tures on that letter. I must tell you that it was not a partisan
issue. Democrats, Republicans, conservatives, progressives all re-
sponded, because very few people today in the House of Represent-
atives and, I expect, in the Senate as well and, I expect, within the
veterans’ community and, I expect, within the United States of
America today accept the conclusion that only stress was the cause
of the problems.

Is stress an important factor? Yes, it is. I happen to believe it
is. But is it the only factor? No. And I think what we have been
hearing, month after month after month, testimony before this
committee is the role that chemicals, in one form or another, and
the synergistic, the combined effect of chemicals, the role that they
have played in causing illness, and it is impossible, in my view, to
deny that conclusion any more.

Mr. Chairman, very briefly, the concern that I have and what the
GAO had is the lack of focus and the lack of direction on the part
of the DOD and the VA. In the letter that we sent to the Presi-
dential Advisory Committee, we briefly summarized a dozen dif-
ferent studies by outstanding and well-known scientists and physi-
cians who, in one way or another, point out the role that chemicals
have played.

Interestingly, two of the studies were funded by the DOD itself.
In 1995, the DOD, in one of their own studies at Fort Detrick, MD,
concluded that pyridostigmine bromide, combined with DEET and
pyrimethamine, have a synergistic effect, much more so than the
additive effect on making rats sick, dying earlier than one would
have expected, similar to the findings released by a Duke Univer-
sity study. A dozen different studies, and what the GAO is saying,
where is it all going? In 5 years from now, in 10 years from now,
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are we going to have more and more studies? So I would suggest
this is not an academic exercise.

Now, the problems are many.

No. 1, I happen to believe, and I can understand it from a human
nature point of view, that the DOD is not happy to acknowledge
that after that smashing military victory in the Persian Gulf, a vic-
tory of enormous consequence, much better than anyone dreamed
possible, that a two-bit despot like Saddam Hussein may have been
able to cause yet so much damage. People do not want to acknowl-
edge that.

No. 2: What about the role of pyridostigmine bromide? As we all
know, the DOD received a waiver from the FDA, and I suspect that
there is—and I am not here to criticize, in that sense, the DOD.
We know that they want the best for our troops. We know the VA
wants the best for our troops, but maybe there is a reluctance to
investigate the fact that they themselves brought forth
pyridostigmine bromide, administered it to hundreds of thousands
of our troops, and maybe that is part of the problem.

And, No. 3, and maybe most significantly, there is a strong dif-
ference of opinion within the medical community; honest physi-
cians, honest scientists disagree about what is called “multiple
chemical sensitivity,” and you have many physicians, I think, in
the VA and the DOD who simply do not accept that diagnosis.

I will be curious to know from the DOD and the VA how many
scientists they have on board who believe in the synergistic impact
of chemicals, that chemicals can make us ill. And if you do not be-
lieve that, then you can have all the scientists you want peer-re-
viewing everything, and they are going to think, hey, this is quack-
ery; this does not mean anything.

So I think those are some of the questions that we will want to
explore today, and, Mr. Chairman, I simply congratulate you and
your staff for the outstanding work that you have been doing.

[The letter referred to follows:]
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Congress of the Wnited Mtates
: Washington, BE 20513

June 20, 1997

‘Comﬁxmee Chair
Presidentiat Advisory Committee on
-Guif! War Veterans Ulnesses

Dear Dr, Lashof':

_ “ln the December, 1996 Final Report of the Presidential Advisory Committes on Gulf War
Titnesses the Committee concluded that “current scientific evidence doss not support a causal link
‘between Guif * il and exposures while in the Gulf region to the following
savironmental risk factors assessed by the Committes: pesticides, chemical and biological warfare
‘agents, vaccines, pyridostigmine bromide, infectious diseases, depleted uranium, oil well fires and
smoke, and pewolevm products.” '

The Committee found rather that; “Stress manifests in diverse ways, and is likely to bean
important contributing factor to the hmad range of physwal and psychological ilinesses currently
being reported by Gulf Warv the Committee recommended that; “The -
entire faderal research portfolio should plm greater emphasns on basic and applied research on the
physiologic effects of stress and stress-related disorders.”

While in no way minimizing the role that stress may have played in causing or contributing

to health probi experi by some v , We are writing to ask you 1o reassess your
" conclusion that current scientific evid does not support & causal link between the symptoms
:.,and illnesses reported by Gulf war veterans and their exposure to & variety of chemicals during
“their service in the Persian Gulf War. In fact, it is our belief that more and more scientific
_evidence suggests that a major cause of Persian Gulf illness is the synergasuc effect of a wide
~variéty ‘of chemicals to which our soldiers were exposed. Our hope is that by reassessing your
canc{usmn you will recommend increased research into and treatment for the health effects of

. cal exposures experienced in the Persian Gulf.

*

. iAs you know. the Persian Gulf War theater was a chemical cesspool. Te is now

: acknowledged that our troops were exposed 1o chemical warfure agents. There is debate and

; ity as to the extent of that exposure but the Department of Defense confirms that at least
720,000 soldiers were exposed. Further, the Persian Guif environment included widespread usc of
Jledded petroleum for fuel and dust mitigation. There was also considerable use of pesticides,
mcludmg pesticides which were sprayed on the uniforms of individual troops and on their skin,

. Addmomﬂy, Persian Gulf wroops were vaccinated against common infectious diseases, 38
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well as against two agents of biological warfure, antheax and botulism toxin. Perhaps most
importantly, as a result of a waiver from the FDA, the Départment of Defense administered to
Persian Guif soldiers the investigational drug, pyndosngmmg bromide, as an anti-nerve gas
measure

" As you know, over the last several years there have been 8 number of scientific studies and
research reviews which suggest that chemical exposures may have played a key role in the
illnesses which tens of thousands of our Gulf veterans are suffering from. A brief description of a
few of these studies follows:

Robert W. Haley, MLD.. of the University of Texas Southwestern Medical Center published
in January of 1997, “Scientific Findings on the Gulf War Syndrome and Action Plans Leading to
Treatment for Veterans.” This research project concluded that many veterans are suffering from
three primary syndromes, due to subtle brain, spinal cord and nerve damage, but not due to stress,
He concludes that the damage was caused by exposure to combinations of pyridostigmine
bromide, DEET and pesticides. Different combinations of the chemicals appear to have caused the
three different syndromes.

Mchamed Abou-Donia, 2 Duke Pharmacologist, and Tom Kurt, of The University of Texas
,Southwstem Medical Center in Dallas, published & study in the May, 1996 issue of Journal of
: vi This study, conducted on hens, concluded that
}pyndosngmme bromide, in combination of DEET and permethrin caused neurological deficits in
the test anima!s which are similar to those reported by Guif War veterans,

lmerestmgly. in May of 1995, the DOD pubhshed its own study which concludes, “thers is
tinicrease in the fethai effect in rats given pyridostigmine bromide, permethrin and

. tariéously by gavage when compared to expected additive lethal effect of the
individual compounds.” This smdy. which received relatively little public actice when it was

m!eased wa.s’recentiy published in the Journal of Toxicology and Environmental Health.

© More tecenty, Dr. Abou-Donia conducted another rasearch project with the VA Medical
Centa, Diirham North Carolina. This research showed that when rats were given pyridostigmine
bromide and then put in stressful conditions, pyridostigmine bromide was sble to cross the blood-
ficain barrier, 1éading to suppressed AChE levels. The research forecasts that similar blood-brsin
Barriat alterations in veterans may have contributed to neurplogical deficits of some Guif War
veterans who were exposed to these chemicals during the war,

Anaother study, conducted by Fried Kaufer, Shemer and others at the Department of
Biological Chemistry, Life Sciences Institute, Hebrew University in Israel, presents svidence that
stress may make the blood brain barrier permeable to PB. The Veterans Affairs, April, 1997
Report to Congress states that this study may explam the acute symptoms of individuals who tock
PB. This study was published in Nature Medicine in 1996.

Dr. Garth Nicolson of the University of Texas, Department of Tumor Bislogy, and Dr,
Nancy Nicolson of the Rhodon Foundation for Biomedical Research have conducted research
which indicates that many of the symptoms of Gulf War Syndrome may be caused by chronic
pathpgenic mycoplasma infections. The Nicolsons relate these infections to exposures to warfare

¥
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agents in the Gulf.

Dr. Satu Somani, PRD. of Southern lllinois University, School of Medici ludes, ina
statement before the House Subcommirtee on Human Resources that in light of expenmennl
proofand historical evidence of symptoms such as impaired concentration and memory, headache,
fatigue and depression of the warksrs who worked in organophosphate industry, I consider that the
sllness associated vmh Gulf War veterans may be due to low dose sarin exposure and intake of

idostigmine an: ewop icides and other chemicals. The adverse effects of these were
amphf od by physxcai stress.”

. DeiMyra B. Shayevitz, of the Northhampton VAMC, tesnﬁed before the House
:Subcommittee on Human Resources that, “Experience at Northamptan VAMC has led us to
lieve that the unexplamed health problems of some Persian Gulf veterans may relate to the

sy togy which is remarkably similar to the syndrome which
led Mulnp!e Chemxcal Sensmvxty Multiple Chemical Sensitivity is a disorder in

laudza Miller. assistant professor in allergy/immunology and envxronmonmi medicine
) sity:of Texas Health Science Center-San Antonio, consultant to the VA on the Gulf
“veteran ealth problems, and a member of the VA's Persian Gulf Expert Scientific Advisory

eci described the similarities between the Gulf veteraa's symptoms and those of some
“eivilians exposed to hosph icides, carbamate pesticides, or low levels of volatile
‘organic chemical mixtures m a 1995 paper publxshed in Archives of Environmental Health
entitled, “Chemical Sensitivity Auributed to Pesticide Exposure Versus Remodeling” In
testimony invited by your Coramittee, in al recently published papers, and in the second
edition of the book Chemical Exposures: Low Levels and High Stakes, (co-authored by MIT
Professor Nicholas A. Ashford, Ph.D.,, J.D.), she has presented compelling evidence that we may

in fact be witnessing the emergence of a new mechanism or theory of disease, described as
“texicant-induced loss of tolerance.”

Dr. Howard B. Umovitz, PhD, has focused his research on how chemical and infectious
agents interact to initiate and maintain a chronic disorder. He testified before the House Human
: cés Committee that he became involved with Guif War ilinesses because the symptoms
it to those of a dozen unexplained epidemics over the last 60 year, From his research
‘Df. Urnovitz concluded, “Syndromes iated with organophosphate-induced delayed
athy could explain many of the observed and unexplained illnesses.”

,Dr'; James;!. Moss and Dr. Arthur Hume recently conducted « h which d on the
possible.interactions that might pmduce symptoms similar to those experienced by Persian Gulf

re mmarv, sesearch on mice indicates that toxicity of pyridostigmine bromide increases
ined:with caffeine or adrenaline.

tesearch on:cockroaches conducted in 1993, Dr. Moss, when working for the
Depactment of Agriculture. came to the conclusion that PB 2nd DEET, when combined with each

R=95%
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othisr; were much more toxic than when used scparataly.

i mnk H. Duffy. MD of the Department of Neurology Children's Hospital and Harvard
\fedx a): chool, presented the following testimony to the House Human Resources
Subcommmee “Studies performed or funded by the US Army in the past clearly demonstrats, for
Both miorkey and man, that exposure to the nerve agent, Sarin, can produce long term alteration of

-brain function. Levels of exposure capable of producing such late effects may not be recognizable

. by.subjects, acuteiy, pecially if they are ¢ of what is happening and/ar are distracted by
otter activities.”

A study published in the mmmmm conducted by Jamal, Hansen,

A los and Pedan o upon evid of peripheral and central nervous system
dysfunct:on in veterans with Persian Gulf War iliness that may have been caused by chemical
exposure. The study concluded that there may have been s dysfunction in the nervous system of -
the veterans which were assessed, and that further studies were required to confirm and
characrerize this dysfunction.

Dr. William Rea of the Environmental Health Centar in Dallas has treated over £0 Persian
Culf veterans, with a protoco! that includes chemical-fres environment, nutritional supplements,
injection therapy and heat therapy. Dr. Rea concludes that ¢ xic environmental exposures

and other persanal exposures prior to and during deployment in the Gulf War theater of operations,

A3

uummg oil and X - pe icides, sand initation, inoculations and nerve gas may have
‘and noni detoxification systems, resulting in

1 ystem iliness in veterans,

B .Mzrk A Prendergast, of the Medical College of Georgia, and others, recently published
the journal Psychopharmagology, which suggests:that exposures to low levels of nerve
. pesticides can lead to memory loss, a common complaint among Gulf War veterans,

ové references indicate that there is a wide army of scientific evidence available that

nclusion that some Guif War veterans are suffering illnesses related to chemical

the Gulf. Morcover, many of the studies specifically link pyridostigmine bromide

&5 with adverse health effects, similar to those our veterans are suffering from. While

we. agree that sffects of stress must be considered and studied in order to better address the myriad
f*pfoblems which Gulf War veterans face, we urge the Committee to now place your emphasis

‘and focus on the role which chemical exposures played in the health problems of veterans who

served in the Guif War,

© We would also like to express our concern that there is a feeling among the public that, for
whatever reason, various agencies of the United States Government have been less than
enthusiastic about addressing the issue of the relationship between chemicals and Persian Guif
tiness.

As you know, it took over five years before the DOD and CIA publicly acknowledged that

American troops were exposed (o chemical warfare agents. The DOD, today, acknowledges that
they da not yet know the full extent of the exposures,

RxQBX% -0
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A number of government researchers have sither been fired or failed to receive support in
igating the possible relationship between chemicals and Persian Guif iliness:

Dr. James Moss, after concluding that PB and DEET when combined produce toxic effects
on cockroaches, was terminated from his employment m;h the Department of Agriculture.

In 1993, in invited testirnony before the Subcommmee on Oversight and Investigations of
the Committee on Veterans Affairs, Dr. Claudia Miller eo.l!ed for a specialized research facility, an
-environmental medical unit, in order to test scientifically whether ill Gulf War veterans are
“sensitive to very low levels of common chemicals, as many of them now report. Although
“Congressional appropriatons for half the costs of the &cxlny were obtained through a bipartisan
Y.

h-ﬁclhty currently exisis that would allow physicians to diagnose or rule out chemical
vity in the veterans.

'suppon by the VA for a treatment project basqd on the belief that Persian Gulf
ering from chemical exposures. Despite initial support, Dr. Shayavnz’s research

E Ionach%n Tucker, PhD, served on the Presidedtial Advisory Committes staff as the
it analyst responsible for investigating incidents of chemical and biological agents
from August to December, 1995. Dr. Tucker was summarily dismissed after
vely.attempting to understand the extent of chemical exposures in the Gulf

iR conclusion, we, the undersigned Members of Congress, urgs the Presidential Advisory
ittée to reevaluate the conclusions that were reached in the Final 1996 Final Report. We
beligve that the evidence is clear that exposure to a wide variety of chemicals in the Persian Guif
may be a significant factor in Persian Gulf illness,

We look forward to hearing your reply. Thank you for your consideration,

Sincerely Yours,

F=gB%
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Mr. SHAYS. I thank the gentleman. At this time, we have a Mem-
ber of Congress, a distinguished Member of Congress, Jack Metcalf,
who, while not a member of this committee, has been very active
on this issue and very involved. We appreciate your involvement,
and appreciate any testimony or statement that you would like to
give.

STATEMENT OF HON. JACK METCALF, A REPRESENTATIVE IN
CONGRESS FROM THE STATE OF WASHINGTON

Mr. METCALF. Thank you very much, Mr. Chairman, for your
work and support and for the opportunity to speak to the sub-
committee on this vital issue. I would like to have my entire state-
ment entered in the record.

Mr. SHAYS. Without objection, so ordered, and I will use your
point here as an excuse to do two business things and ask unani-
mous consent that all members of the subcommittee be permitted
to place any opening statement in the record and that the record
remain open 3 days and without objection, so ordered, and ask
unanimous consent that all witnesses be permitted to include their
written statement in the record and without objection, so ordered.

And does the ranking member mind if I just—OK. We welcome
your statement now.

Mr. METCALF. Thank you very much. Gulf war illnesses have af-
fected thousands of service personnel, both United States troops
and those of our allies. In the beginning, the Department of De-
fense officially refused to recognize the possibility of serious ill-
nesses related to operations in the Gulf that were not clearly the
result of an identifiable source. However, reluctantly, in the past
year there has been an increasing acknowledgement of events dur-
ing the operation that could have potentially exposed troops to
chemical and biological warfare agents.

Considering United States shipments of both chemical and bio-
logical material to Iraq as well as statements by Retired General
Schwarzkopf and Secretary of State Albright and others regarding
Iraq’s development of biological weapons, it is difficult to under-
stand how the Department of Defense can continue to deny the
possibility that our troops could have been exposed to biologicals.

Additionally, I have a grave concern that the Government’s un-
willingness to seriously consider the cumulative health con-
sequences, cumulative health consequences of exposures to mul-
tiple-risk factors has resulted in inadequate care for the sailors,
soldiers, airmen, and Marines who put their lives on the line when
their Nation called.

The most sobering experience I have had since I came to Con-
gress has been to meet the sick young men and women that were
in excellent health before their service in the Gulf. I have heard
over and over their stories of multiple-risk-factor exposures.

Ed, a Marine scout sniper, was in outstanding health before his
service in the Gulf, as evidenced by the award he received for at-
taining the maximum score on physical fitness tests. His perform-
ance as a Marine was continually commended. His health has
steadily deteriorated since his return. As he related his story, what
is clear is the complexity of the potential exposures.
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He was seriously ill shortly after arrival in the Gulf, although
the cause was unknown. He was ordered to take PB tablets and a
botulinum vaccine. During his experiences, chemical alarms were
continually sounding and blister agents were being detected. He
and his team were breathing smoke from oil well fires, as well as
smoke from burning tanks destroyed by depleted uranium rounds.
He described a dark, foul rain that came from the north, its cause
unknown. He was exposed to pesticides and other environmental
hazards in the field.

The work done to date to help Ed and thousands like him is woe-
fully deficient. The Department of Defense is quick to point out
that the Government is funding 91 Gulf war medical research stud-
ies. A close look, however, reveals a sobering reality: Of those 91,
only 3 are looking at issues associated with chemical weapon expo-
sure, and only 2 are examining the health consequences of depleted
uranium. What is truly amazing is that none of these three chem-
ical weapons studies are even being done in this country.

Why are not the best and the brightest of our doctors and sci-
entists working to find answers? The young men and women who
serve this Nation deserve better.

Finally, I want to thank Dr. Garth Nicolson and Leonard Dietz
for their testimonies today. When scientists with the stature of
these researchers speak, we need to be listening. I can only hope
that the public will do so, that the Pentagon and the public will
do so.

We in Congress have a moral obligation to press for truthful an-
swers and to ensure adequate health for our veterans and their
family members who may be sick as a result of exposures in the
Gulf.

Thank you very much, Mr. Chairman.

[The prepared statement of Hon. Jack Metcalf follows:]
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Statement made by Congr Jack Metcealf to the Subcommittee on Human Resources 6-26-97

Mr. Chairman:
Thank you for the opportunity to speak to the Sub-Committee on this vital issue.
1 would like to have my entire statement entered into the record.

Gulf War Hllnesses have affected thousands of service personnel, both United States troops and
those of our allies. In the beginning, the Department of Defense officially refused to recognized,
the possibility of serious illnesses related to the operations in the gulf that were not clearly the
result of an identifiable source. However, reluctantly in the past year, there has been an increasing
acknowledgment of events during the operation that could have potentiaily exposed troops to
chemical and biological warfare agents. Considering U.S. shipments of chemical and biological
materials, as well as statements by retired General Schwarzkopf, Secretary of State Albright and
others regarding Iraq’s development of biological weapons, it is difficult to understand how the
Department of Defense can continue to deny the possibility that our troops could have been
exposed to biologicals.

Additionally, I have a grave concern that the government’s unwillingness to seriously consider the
cumulative health conseguences of exposures to multiple risk factors, has resulted in inadequate
care for the sailors, soldiers, airmen, and marines who put their lives on the line when their nation

called. .

The most sobering experience I have had since I came to Congress, has been to meet sick young
men and women that were in excellent health before their service in the gulf. I have heard over
and over their stories of multiple risk factor exposures.

Ed, a former Marine scout sniper, was in outstanding health before his service in the Gulf| as

evidenced by the award he received for attaining the maximum score on the Physical Fitness Test.

His performance as a Marine was continually commended. His health has steadily deteriorated

since his return. As he related his story, what is clear is the complexity of potential exposures:

1. He was seriously ill shortly after arrival, although the cause is unknown.

2. He was ordered to take PB Tablets and the Botulinum Vaccine,

3. During his experiences chemical alarms were continually sounding and blister agents were

being detected.

4. He and his team were breathing smoke from oil well fires, as well as smoke from burning tanks
destroyed by depleted uranium rounds.

. He described a “Dark-foul rain” that came from the north: its cause unknown.

6. He was exposed to pesticides and other environmental hazards in the field.

A
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The work done to date to help Ed and the thousands like him is woefully deficient. The
Department of Defense is quick to point out that the Government is funding 91 Gulf War medical
research studies. A close look however reveals a sobering reality: Of those 91, only three are
looking at issues associated with chemical weapon exposure, and only two are examining the
health consequences of depleted uranium. What is truly amazing is that none of the three
chemical weapons studies are even being done in this countiy!

- i . Why are not the best and brightest of our
doctors and scientists working to find the answers? The young men and women who served this
nation deserve better!

Finally, T want to thank Doctor Garth Nicolson and Leonard Dietz for their testimonies today.
When scientists with the stature of these researchers speak, we need to be listening. I can only
hope that the Pentagon will do so.

We in Congress have a moral obligation to press for truthful answers, and to insure adequate
health care for our veterans and their family members who may be sick as a result of exposures in
the Gulf .

Thank you Mr. Chairman.



23

Mr. SHAYS. I thank the gentleman for being here for his state-
ment.

At this time, the Chair would like to recognize Mr. Towns, who
truly is an equal partner in this process. I may have the gavel, but
I consider us equal partners, and I particularly appreciate the fact
that he is busy on the Commerce Committee but spends so much
time as the ranking member on this subcommittee. Mr. Towns.

Mr. Towns. Thank you very much, Mr. Chairman. Let me begin
by first thanking you for your kind words, and let me also thank
you, as well as the majority staff and the minority staff, for arrang-
ing this hearing today on Persian Gulf war illness.

While I look forward to hearing the testimony of all of our wit-
nesses, I am particularly interested in our treatment of the dis-
order known as multiple chemical sensitivity. Some people have
questioned the VA’s reluctance to recognize multiple chemical sen-
sitivity as a compensable injury. However, this criticism ignores
that the medical community is divided over whether MCS is a bona
fide disease. The California Medical Association, the American
Academy of Allergy and Immunology, the American College of Phy-
sicians, the American College of Medicine, and the Council on Sci-
entific Affairs of the American Medical Association have all pub-
lished position papers which question the existence of MCS, its di-
agnosis, and its treatments.

Additionally, the legal community is not unified on this issue, ei-
ther. Courts have been divided over whether MCS is to be consid-
ered as an injury under State workers’ compensation laws, and we
in the Federal Government have not been consistent, either.

MCS has been classified as a disability under the Americans
with Disabilities Act. MCS has also been recognized by the U.S.
Department of Housing and Urban Development as a basis for
seeking protection under the Federal housing discrimination laws,
yet the Social Security Administration considers MCS on a case-by-
case basis, and the Department of Veterans’ Affairs does not recog-
nize it at all.

In August 1997, the U.S. Agency for Toxic Substances and Dis-
ease Registry will publish an interim report on MCS. The Agency
is composed of representatives from the Departments of Defense,
Energy, Health and Human Services, and Veterans’ Affairs, as well
as the National Center for Environmental Health, the National In-
stitute of Occupational Safety and Health, and the National Insti-
tute of Environmental Health Sciences, and the U.S. Environ-
mental Protection Agency.

The report is expected to contain findings and recommendations
which may affect the compensation policies of every Federal agency
and provide some general agreement in the scientific and medical
communities, which would lead to Federal recognition and also uni-
formity.

Mr. Chairman, I suggest that when the report is released, we
hold a hearing on its findings. Additionally, I suggest that if the
situation warrants, we consider legislation to require Federal ben-
efit uniformity for all those who are disabled by multiple chemical
sensitivity.

So I look forward to working with you, as I have done in the
past, and I would like to also applaud you for staying with this
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issue, because I think it is important that we do so, and at this
time I yield back.

Mr. SHAYS. I thank the gentleman. In fact, we both are staying
with this issue, obviously, along with Mr. Sanders. At this time, I
am inviting to the table, recognizing our four witnesses, Col. Gil-
bert Roman, retired, Gulf war veteran—oh, I am sorry. Mr.
Kucinich, I apologize. I did not see you walk in.

Mr. KuciNicH. Thank you very much, Mr. Chairman. I will be
brief. I want to thank the Chair for his diligence in pursuing this
issue over the past few years, and I have had a chance to look at
testimony that has been presented to this committee, as well as the
initial report which we received, and it is very apparent that there
were many shortcomings in the approach that the Department of
Defense used.

I would like to think that the United States of America has a De-
fense Department which is second to none in the world and that
they really are dedicated to protecting the American people and as-
suring the security of Americans around the world and making
sure that Americans’ interests are protected.

But in this one case I think we have seen where despite perhaps
some of the best intentions and some of the best people, it is quite
possible some serious mistakes were made and those mistakes
were repeated, that people went into the crisis affecting the Gulf
war veterans with a theoretical forward which did not allow for the
consideration of other possibilities other than post-traumatic stress
or psychological conditions which can arise from people being sepa-
rated from family and being in a certain environment, and the
analysis was flawed from the beginning.

And so if we can, in these hearings, find a way to not just admit
that possibility, but to remedy the injustice which has been done
to the Gulf war veterans, then we can celebrate the unending pos-
sibilities of a democratic tradition which can include error and seek
to create remedies which can overcome those errors.

Thank you very much, Mr. Chairman, for the work that you have
done on this.

Mr. SHAYS. I thank the gentleman. At this time, we will recog-
nize our four witnesses and ask them to stand to be sworn in: Col.
Gilbert Roman, retired, Gulf war veteran, Denver, CO; Mr. Paul
Canterbury, Gulf war veteran, Ashley, OH; Mr. Michael Stacy, Gulf
war veteran, Inola, OK; and S/Sgt. Mark Zeller, Gulf war veteran,
Fort Rucker, AL.

Gentlemen, we swear in all our witnesses, including Members of
Congress. Raise your right hands.

[Witnesses sworn.]

Mr. SHAYS. Thank you. Please be seated. I note for the record
that all four have answered in the affirmative.

We will begin in the order in which I called you, so we will just
go right down the table. We are going to have a timer on, but you
are free to run over the timer. We want to just keep track of how
we are doing here, so I welcome you, Colonel.
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STATEMENTS OF COL. GILBERT ROMAN, RETIRED, GULF WAR
VETERAN, DENVER, CO; PAUL CANTERBURY, GULF WAR VET-
ERAN, ASHLEY, OH; MICHAEL STACY, GULF WAR VETERAN,
INOLA, OK; STAFF SGT. MARK ZELLER, GULF WAR VETERAN,
FORT RUCKER, AL

Col. RoMAN. Thank you, sir. Mr. Chairman, distinguished mem-
bers of the subcommittee, my fellow veterans, I am Gilbert D.
Roman, Colonel, U.S. Army, retired, Reserve. I thank you for the
opportunity to be here today.

I would like to start out with a newspaper item quotation, a very
brief one, taken from the Army Times, 1994. It says, “Sick Gulf
Vets Wary, Wait for Treatment.” It goes on to quote, “We are com-
mitted to the treatment of the veterans of the Persian Gulf conflict
who are experiencing problems as a result of their service,” said
Edwin Dorn, Under Secretary of Defense for Personnel and Readi-
ness. “We are determined to fashion compensation for those who
are too sick to work.” Army Times, March 1994.

We are still waiting, sir. I am greatly saddened by recent news-
paper accounts of what is not occurring in the dialog and discus-
sion on this issue, because I see a continuing pattern of official
DOD misinformation and negligence tantamount to malfeasance in
office for ignoring testimony and documentation referring to the
use or presence of chemicals and other biological agents our reports
indicate were found in the theater of operations during Desert
Shield/Desert Storm.

I arrived in the theater of operations on January 6, 1991—by the
way, that would happen to be my birthday—after volunteering to
serve in the Persian Gulf and being brought on active duty in De-
cember 1990. My primary responsibility as Colonel, Medical Service
Cor;l)s, was the Deputy Commander of the 311th Evacuation Hos-
pital—

Mr. SHAYS. Colonel, could you just slow down a little bit? We are
not going to rush you.

Col. ROMAN. Are you sure?

Mr. SHAYS. Yes.

Col. RomaN. OK.

Mr. SHAYS. Let me just say something to all of you. We learned
early on that you are voices in the wilderness, with very few people
listening.

Col. RoMAN. Thank you. Thank you.

Mr. SHAYS. And we decided that in almost every instance we
would begin our hearings listening to those voices. So you are a
very important voice, and you take your time.

Col. RoMaN. I took very serious that 5 minutes, though, that we
were given.

Mr. SHAYS. Well, I want to explain to you, we would like you to
have been aware of the 5 minutes. If you run over, we are just
going to turn the light back on.

Col. RoMAN. Thank you, sir. My primary responsibility as Colo-
nel, Medical Service Corps was as the Deputy Commander of the
311th Evacuation Hospital. I was responsible for operations, logis-
tics, and security. In secondary assignments I was also the public
affairs officer and liaison to the Ministry of Health in Abu Dhabi,
United Arab Emirates, where the 311th was physically located.
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We were also near Al Dafra and Al Bateen Air Force Bases
where the United States Air Force flew daily sorties north. Also fly-
ing out of Al Bateen were daily air shuttles called the “Star Shut-
tle,” which were either C—130’s or C—141’s that flew daily shuttles
to Riyadh, Dharhan, King Khalid Military City, and other points
in the Gulf operations.

During several of the official visits to these strategic military cit-
ies there were frequent SCUD attacks in SCUD Alley during which
I often heard the chemical alarms. When I asked if these alarms
meant chemicals, and I was a colonel, I was told that the chemical
alarms had malfunctioned. I do not think they malfunctioned that
often, sir.

My first time in Riyadh, I became ill. I was treated for nausea,
headaches, vomiting, diarrhea, and a high temperature. My com-
mander, a physician, was with me and treated me for the symp-
toms, which appeared to be food poisoning. There was nausea,
headache, vomiting, and—I am bleeding; and the reason I am
bleeding, sir, is because I have precancerous polyps—excuse me—
that have not been treated in my nasal passages and colon. But if
I can continue, I would appreciate it.

Mr. SHAYS. You may continue, and you may slow down.

Col. RoMAN. I am slowing down.

Mr. SHAYS. And we can also go to another witness and then come
back to you.

Col. RoMmaN. If I can just continue, I will be finished in a few
minutes.

Mr. SHAYS. I just want to emphasize to you, though, just feel free
to slow down.

Col. RoMAN. OK.

Mr. SHAYS. We just want to hear every word you have to say.

Col. ROMAN. Thank you, sir. This nausea, headache, vomiting,
and flu-like symptoms continued throughout the time I was in the
Persian Gulf, and I continued to treat it like food poisoning, with
Immodium and 800 milligrams Motrin, the Army’s blessed answer
to all pain.

The rashes I had over my body while I was in the Gulf I thought
were normal and expected, since I spent most of my days in the
sand, wind, and the sun with all the attendant fleas, flies, and
other desert parasites. A calamine lotion-like substance served to
sooth but not relieve or get rid of the severe rashes that I experi-
enced.

Life in the theater of operations was a constant adrenalin rush,
with 3 or 4 hours of sleep in between. Headaches I began to experi-
ence attributed to fatigue and the lack of sleep were actually other
things, as I found out later.

Upon returning home to the States and my discharge from active
duty, I returned home, and the symptoms I experienced in the Per-
sian Gulf continued after I got there, and they got progressively
worse.

In 1993, I registered myself with the Washington, DC Veterans
Hospital after receiving an invitation from the VA to come in for
an examination because I was a Persian Gulf vet. The Washington,
DC VA noted—
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Mr. TowNs. Mr. Chairman, may I make a suggestion that we
allow him to go to the restroom and then return and allow someone
else to testify and then let him come back and continue?

Col. RomaN. OK. Thank you.

Mr. SHAYS. I think that is a good suggestion.

Col. RoMmAN. I apologize. I just have not been able to stop these
nosebleeds for a number of years now.

Mr. SHAYS. You know, you are apologizing to us, and we should
be apologizing to you. Thank you, Colonel. We will see you back
here. Mr. Canterbury.

Mr. CANTERBURY. Yes, sir.

Mr. SHAYS. We welcome your testimony; and, again, I just want
to say we are in no rush.

Mr. CANTERBURY. Yes, sir.

Mr. SHAYS. So we welcome your testimony. You may begin.

Mr. CANTERBURY. Thank you. Hello. My name is Paul Canter-
bury, and I want to thank you for allowing me to come and testify
before you.

Mr. SHAYS. I am sorry to interrupt. I want you to move the mic
a little closer to you, and I want you to bring it down just a speck.
There you go. Thank you.

Mr. CANTERBURY. | served in the U.S. Army at Fort Hood, TX
from 1989 to 1992 in Delta Company, 57th Signal Battalion. I was
sent to the Middle East as a private from September 1990 to April
1991. In August 1990, myself and my company went on alert and
spent over 24 hours painting vehicles with the CARC paint, and I
remember the fruity smelling odor. For several days after painting
the battalion’s vehicles, I felt very nauseous.

We were shipped to King Abdul Aziz Port. I stayed there for
about 2 to 3 weeks. The facilities were pretty disgusting, filthy.
There were not enough restrooms and showers to accommodate the
amount of people who had to utilize them. They were not properly
cleaned either.

On the port that I was at, food and water was rationed out to
us. After a couple of weeks on the port, I began experiencing nau-
sea, headaches, and diarrhea.

During the convoy to our first site in the desert, my condition be-
came worse, with vomiting, migraines, and diarrhea. While setting
up camp, I passed out and was taken to a field hospital and treated
for what was then said as dysentery and dehydration. I was treat-
ed with pills and an IV.

After Christmas, my communication team supported the 18th
Airborne Corps Main, where we were sent to King Khalid Military
City, just days before the air campaign. KKMC was where I first
heard chemical alarms and SCUD alerts. Hours before the air war
started, we began taking the bromide tablets. During the first
hours of the air war, we traveled in MOPP—4 at night to a city
called Rafha, just miles from the Iraqi border.

I continued to take the bromide tablets for a total period of 8 to
9 days, three times a day, in front of a noncommissioned officer.
At Rafha, we experienced many chemical alarms, and after the
alarms were sounded, my platoon sergeant and my platoon leader
would call for a private to unmask to see if it was all clear. I was
one of those privates, and we were told we were expendable.
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Sometime during this period, I was driving through Hafa-Albotin
the day a SCUD landed. A soldier gave us the sign “GAS, GAS,
GAS.” I noticed a rainbow in the sky, and I questioned what that
rainbow was caused from. Today, I still do want to know what it
is, sir.

A day or two prior to the ground war, I went to Raftha to receive
a shot. I was handed a piece of paper to sign and release the Army
or the Government—I am not sure which—of any and all adverse
side effects. The paper stated it was an experimental drug, which
I do not remember the name. I was not allowed to refuse the shot.
I was not allowed to receive the paper, but I was allowed to refuse
to sign it.

After the shot was administered, I began noticing heart palpita-
tions and tunnel vision. When the ground war started, we convoyed
to Iraq and established a site. We were told by our first sergeant
to turn in all live ammunition, and the only ones allowed to have
it would be the guard points. Because of my lack of knowledge of
the dangers of depleted uranium on destroyed tanks, armored vehi-
cles, and bunkers, I did not protect myself with my MOPP gear
while climbing on and in them.

In April 1991, I returned to Fort Hood, TX, and numerous times
I reported to the troop medical clinic, complaining of heart palpita-
tions, migraines, severe diarrhea, and muscle spasms. No tests
were run, and I was always told to take a couple of days off and
bed rest. Prior to getting out of the Army and my ETS physical,
I stated those same problems I went to the TMC for.

They had me wear a heart monitor, and the results were that my
heart was beating faster than normal, and I was told that it was
nothing to worry about.

After I left the Army in 1992, I moved my family to Ohio. I first
went to the VA Clinic in Columbus, OH, June 1994, to sign on the
Persian Gulf Registry Exam. Upon completion of the exam, the at-
tending physician stated to me, and I quote: “There is nothing
wrong with you. It is all stress-related.”

I believed him, and I thought from his opinion and my family’s
comments that there was nothing wrong with me. I later found out
from a patient rep that the physician for the Persian Gulf Registry
Exam had set various appointments for me, which my records indi-
cate a no-show for all set appointments. To the best of my knowl-
edge, I do not remember him setting those appointments for me.
I was not aware of them.

As time went on, my symptoms had been increasing in number
and seemed to be getting worse. I did nothing medically until July
1996, when I returned to the VA Clinic for another, a second Per-
sian Gulf Registry Examination. After that time, a primary physi-
cian was established. She then started setting appointments, lab
work, CAT scan of head, heart monitor, et cetera.

The problems I have had with the VA Clinic, outpatient clinic in
Columbus, OH are numerous. One, not receiving test results. My
appointments with my primary physician started out at about
every 2 weeks, then they started going every couple of months. I
had a problem with my physician personally walking me to the
mental health clinic like I am a crazy person and I cannot find my
own way.
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I have a problem with a psychologist trying to hypnotize me for
pain control. Stare at a black dot on the wall and listen to this
tape.

On one occasion, after telling my physician my health has gotten
worse, she told me this: Your lab work is normal. There is nothing
to treat. There is no diagnosis. I can give you Tylenol or Motrin for
your pain, but please note, before this time, she had been pre-
scribing me meds such as Solodac and Hyproxin for my pain.

In November 1996, I admitted myself to the VA Hospital in Chil-
licothe, OH to get help for my health problems, depression, and sui-
cidal tendencies. They diagnosed me with PTSD and Dysthymic
Disorder.

In December 1996, I tried to commit suicide because of my de-
clining health problems, which everyone said there was nothing
wrong with me, and the breakup of my marriage. I was admitted
to Knox County Community Hospital’s psych ward for about a
week.

In January 1997, I returned to my primary physician again, ex-
plaining everything that had happened, and I told her I had not
worked for quite a while, and she said she could not give me a
work excuse to turn in; she could not provide me with one. I asked
for a referral to another medical facility, and she said she could not
do that, either.

On my very first appointment with the physical therapist, she di-
agnosed me with fibromyalgia by having me push my arms this
way, pull my arms that way, same with my feet. I do not see how
this is possible.

In March 1997, I experienced bad blurred and double vision, and
I went to an optometrist. His diagnosis was hypertropia, large
vertical muscle imbalance, esophoria at near, accommodative defi-
ciency. And vision therapy was recommended for treatment, pre-
scription sunglasses, and bifocals.

May 12, 1997, I went to the VA Hospital in Washington, DC, and
had numerous tests done on me, which I do not have the results
of as of today. May 12 to 14, 1997, I went to Georgetown University
Medical Center for further studies. No results as of today.

I was told that I would be at the VA Hospital in Washington,
DC, between 10 to 14 days, but I was only there 6, 2 of which were
on the weekend, and the first day nothing was done.

When I joined the Army, I signed a contract with the United
States stating that if anything happened to me in an act of a war,
peacekeeping process, what have you, if I die, if I become ill during
my time in service, the United States would take care of me. I ful-
filled my portion of that contract; now it is time for you to fulfill
your portion of the contract.

In closing, I would like to say, due to the time restraints, I was
not able to provide you with all the information I have knowledge
of. Thank you, sir.

[The prepared statement of Mr. Canterbury follows:]
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Detailed Report of Paul Canterbury from 1989 to Present

T would tike to axplain to tho best of my ability, my experiences while In the Gulf
Rogion and my experignces with the VA Hospitals.

1 beliave thess statorents to be a3 scourste and trus as it can possibly be
considering my memory losses.

Tserved in the US Army xt P1. Hood, TX. from 1989 to 1992, During my
eclistment 1 was set 10 the Middle East froe Sept. 1990 to April 1991 with the rack of
Private.

In August of 1990, my unit, Delts Co. 57¢h SIG BN, went on alert and prepared

paint
(C.AR.C.). I'm niot sure of any dangees from the fluity smelling paint, but 1 remember
focling protty nanseous for soveral days after.

In Septetnber, 1990, $7th SIG BN deployed 10 King Abdul Aziz Port in Sandi
Arsbis. There we stayed for 2-3 woeks waiting for equipment to arrive in the country.
There were Literally thousands of roops housed in these Hugh builldings, and theco wen 2
lack of accommodstions for this number of troops for aay period of time. “The sanitary
conditions were unbelisvable. There were not encugh tollet and shower facilitiea for the
rumber of people trying to utiize them The facilities wero not propesly cleaned if at all.
There was not enough fvad and water on the port, and becsuse of that factor it was
rationed.

After 8 couple of weeks on the port { began exp 13 nauses, besdaches and
diarrhea. Dmlucqwmwordmmmeomtohm Buring
the comvoy to our first site, 1 became very ill, vomiting, s snigraine and disrrhes.

Once we arrived at our site and started to make cangp 1 passed out. 1 was then
mw-wmmm:mmmndwmmmwn
for treatment of Dysentery and Dehydration.

My job titles hhmmmuymuo)w-smmu
Secondary (31D10) Trunsmissions Systams Operator. I was in the (LEN Platoon) Large
Exteasion Node. Only 3, 311,10 of LEN Pit. carried the 31D10 job title. The three of us
were sex to help Small Exteagion Node Commo. tesms and would siways end up back
with the LEN, The LEN stayed at our first site for several months which during this time
T was floating back and forth from the LEN and different SENS, Sometime after
Christmas I went with a SEN Team to suppost 13th Aisborne Corp, Main. This SEN
team consisted of 6 peopie.
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We went to KKM.C. (King Kulid Military City). We were st KKM.C. fora
couple of days prior to the AIR campaign. It was during my stay there, I resenber the
first chemical slarios sounding and the frst SCUD alerty. Just hours befors the AIR
mpug;gwmmdmmm%gd:hm&tab&gmﬂomwmbum
unogcupied sexritory duting the first bours of the AIR war. Traveling in Mopp 4 at night,
we ended up going to a city in Ssudi Arabia, 7 miles from the Iraq border called Ratha,

The Army took the sirport next to the city the following morning.

ImydmmeSENmumilthmmwdwmknﬂuwmpmﬂm
Back with the LEN once again, and for the neet of the time 1 spent in the Guif, T continied
1o take tho bromide tablets. Iremember taking them 3 times 5 day every 8 hours and in
the presence of 8 Non Commissioned Officer. In all T endod up taking a whole package
and started another ane before I was told it was OK to stop taking them.

The LEN stayed ut this site vetil the ground war, Al this site we expedenced more
chemical alarms, After the alanns our PLT LDR and PLT SGT, would call for a privats
tounmask ¥ was one of those privates. We were fokd at that time that we wers

} expendsble,

Also during this period, 1 was sent one day on a supply run to either Daharan or
Dammon. We had to drive through Hafa-Albotin the day & SCUD lended. Whils driving
through the city, soldiers were giving us the ‘GAS, GAS, GAS' sign by walving their arms
back and forth in the air. I thea pulled over and got imto MOPP 4, Afterwards and stili 10
this day T question what the rainbow in the sky wasiiHi! Speaking of questions, here's
enother one, but fin keep in mind the ffies were tetrible in Ssudi Arabia. Why were their
o flies on the dead shiesp near Rafha??777277?

A day or so before the ground war we were sent tg Rafha to recetve siots, At the
airport standing in line papers were passed out for us to sign, This paper ststed wears
getting a shot that was aa experimentsl drug to protect us ageinst chieenioals Frag wWii -
suzpected to have. By sigring this paper you are releaging the Anmy or Goversment for
uny sdverse side effocts. 1 was aflowed to refise to sign (which I did) but I was sot
uﬂmdmmﬁmrhdmordbwoﬂwmﬂwmmﬁuﬂnmoﬂndmgﬂu
shot consisted of 1 do not remeniber the name of the shot. 1 remember that after this.
time wis when I first gtartod to experionce my heart racing sad st the same timwe I get this
funned vision.

. 'The LEN loft the site near Rafhs whea the ground war stanted, We convoyed to
Iraq behind the Freach, 101, and & Armosed Division. During the comvoy T saw Apaches
take out Irngi tanks; and the aftermath of the combat shead of us. 1 literally saw hundreds
of Iraqi dear and thoussnds of POW's on the convoy to Itaq. Onoe the LEN reached its
destination in Irsq, wo established our site in that rainy, and rocky tesrain. [ don’t know
wherakmqwombmwo dned at this location uatil we d to Smuk Arabls
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in late March or early Apeil, The day we established our site, & perimeter was set up with
constating wire and guand points were made. We were then told to turs in our live
ammunition by our First 8gt. The only ones with live ammunition were the gusrd points
for the time wo reastined in Iraq.

During the time in Iraq, I ke many others were ignorant to the possible
contamingtion of Depleted Uranium on destroyed Iragi tanka, armored vebicles and
bunkers. I climbed on and in them not protecting nyseif with my MOPP gear.

Somewhere around the 1at of April, 1991 all of Delta Company $7th SIG BN
slowly returned to Ssudi Arabia to prepare for deployment back to Fort Bood, TX. We
returned to Ft. Hood on April 185, 1991, Aﬂulwmﬂusmm}loodhmndadﬂul'mop
Medica! Clinic quite a few times complaining of heart palpitations, migraines,
diarrhea, and muscle aches and spasms. Noumormmwurewmnded. bed
reat for & couple of days. Just prior to getting out of the Army, in my ETS physical, I
stated the same prodiems that I went to the TMC for. They had me weer a heart monitor
and ths results were that my heart was beating fister than normal, 1was told at that time
it was nothing to worry bout.

1 got cut of the Army on August 30, 1992, I then moved my family to Delaware,
Ohlo. My pregnant wifo end 2 small children. At the time my wife conceived we were
nmdmdmﬁoﬂdwm:mnﬁulwbmmmhmmchﬁm
Could something be wrong with my young ghter b she was ived as
soon as I returned back in the States???77N TR NINTINNNT?
SinoohungoutofthaSmmytymptmbavewufmdaudmhvelppmd I
will attach a complete list of symp 1 cannot h give an
crder of all my symptoms.

1 first went to the V.A. outpatient clinic in Columbus, Obio on June 28, 1994 to
sign on the Persian Gulf Registry Exam. The attending Physician went through his sxam
and Iater stated to me and I quote “THERE'S NOTHING WRONG WITH YOU, IT'S
ALL STRESS RELATED". 1 befieved him and just thought from his opinion snd my
family’s comments that there was nothing wrong with me. I though weil maybe this is just
a sign of getting older. I found out on Jan. 29, 1997 from the Patiesst Repregentative that
the Physician for the P.G.RE. set up various appointments for me which my records
indicate a NO-SHOW for all appointments. From the best thet I can remeruber I did not
‘have any knowledge of said sppointments, From the timo of the .G exam to Nov, 1996,
1 did not seek medical attention other than with 2 bouts of kidney stonés and s case of the
chiicken pox, From this time on [ secluded myself from my family, friends snd moatly my
wife and children. Ibad lost total interest in fiily fanctions or social sctivities. Ibeliove
this is due to my exparience in the Gulf, my current health conditions, and the beginning of
my drug sbuse, Becsuse of secluding myself from my spouse and children, constant
complaints of pain & fatigue, and the drug sbuse the end result was separation and &
divorce in the process.
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As time went on iy symptoms may have been increating in sumbers and seemed
to be getting worse, not knowing my rights to be seen by Doctors st the V.A. Ciinic
again returned to have snother P.G. Registry Exam done in July, 1996, The attending
Physician in furn startad setting up appointments for me. A primary care team and
Physician were established. 1do not doubt that at first the Physician was setting up
sppointments with me for lab wark, cat scan of head, heart monitor, eto, etc. The
problems I've been having at the V.A. Clinic is I've ot received results of these tests,
medications not helping and the Physician walking me personally to the Mental Health
Clinio like I'm some crazy person that can’t find their own way. 1 also have 2 problem
with Psychologists trying to hypnotize me by sitting me in a room to listen to a tape and
stare at a black dot on the wall. This procedure was for pain control.. Another problam
with my care at the V.A. Clinic is sy appointments with my primary Physician being
spread further apart. My last scheduled appointment was 1/8/97. My last appointment
was on 1/21/97 and that was made by me on 1/16/97 when Y walked in due to my being
rushed 1o the emergency room at & local hospital due to my ifinesses on 1/11/97. [ walted
until 1/16/97 to go the V.A. Clinic because I couldn’t get encugh strength to go. When
did go I was not able to see my primery Doctor, I really received no help on that date,
just set up appointment with primary Doctor for 1/21/97.

In November, 1996, Y admitted myself to the V.A, Hospital in Chillicothe, Ohip. I
went there to seck medical attention for my health conditions and for a feeling of
depression and wuicidal tandencies. They dif d me with P.T.8.D.(with no test results)
and Dysthmic Disorder.

December, 1996 I tries to commit suicide because of iy current deciining heslth
problems and my personal iszues, 1 was admitted to Knox County Commumity Hospital in
Mt. Vernon, Ohia.

On 1/21/97 I weat to see my primary Doctor again. [ told her then that I have not
been working and that my health has gotten worse since 1 was last seen. I roquested s
written wark excuse, which she said she coukin’t provide me with one, Irequested &
referral to another medical fhcility, which she sald she couldn’t do. Also in response to me
telling her my health bad worsened she responded by saying to me esactly this “THERE IS
NOTHING TO TREAT, YOUR PHYSICAL EXAM IS NORMAL, YOUR LAB WORK
18 NORMAL, THERE IS NOT A DIAGNOSIS®. 1 can give you Tylenol or Motrin for
you pam.

On 1/16/97 T went to the Persian Guif coprdinator in the building. I told her what
had happened that day and for some reason she set up an sppointment with a Doctor on
1/28/97 10 talk to him. On 1/28/97 I went to my appointment with this Doctor with a list
of my health probloms and a list of req He sat and listened to nty requests, and said
I’m not the person who you need to tafk to. He ssid the Patient Representative is the
person whom you need 0 spesk 1o, He then walked me and my records dow to her
office. She was not svailable at this time. He asked someone to page her. While waiting
ke took my records into another Doctors office and started going through my records and
discuseing me with him. Ag soon as 1 walked in the office and sat down to see what was
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being said my records were closed. The Doctor got up and walked out. About 8 minute
or & later the Patient Rep, walked up to us ard T was introduced 1 her and we went imo
& room to talk. She said T just caught her leaving the building, could I be brief with ber, I
handed her my list of requents and ailments, she made copies and asked if she could call
me the next day at home. I said yes and as we were leaving the room the Doctor walked
by and stopped the patient Rep. I went on to the canteen for some lunch. My records
remained in the Doclors office. I know this to be ¢ faot becauss iater tt day T had my
first scheduled appointment with & Doctor from Ohio State University, When arviving at
the appointment she didn’t have my records. 1 personally went to the firgt Doctor’s office
to get them and he said he didn’t have them any longer. T then went to the second
Dactor’s office and he was not in, but my records laid on his desk opened. 1 ook them
back 1o the Physical Therapists” office and she said some paperwork was missing, could I
gobwkmntomeduktomd!hcycmﬂdmhupandbmg&mh&mh« 1did
2: she roq . Afthat with hee all she did was have ms to remove my
shirt, shoes andt socks. s&mwnmwymm&ymwupﬂ&hm
pull that way with my aro and legs. She suid all right you have what is called
Fitromys!gia. . How can she coms up with a diagrosis on one visit when il the others
have come up with nothing to treat?

Now with talking with the Patient Representative on 1/29/97 who had my records in front
of hier while talking to me on the phone, she stated the my primary Doctor bnd netes down
u%maly(&smmdmwimmbyk} I don't knowbut I'm
concerned about the legitimacy of this diagnosis,

Jamsary, 1997 I filed claims with the V.A. Regional offica in Cleveland, Qhio.
They in turn set up a Comprehension & Pension Exam #t Knox Courty Commutity
Hospital for February 28, 1997 which I atterdled. Also in January, 1997 I seat off to St.
Louis, Mo. for my complete, including medical and dental service records and 1o this date
T have not seecived them. My case worker in the Cloveland, Ohio Regional office has said
“They hiave not received theirs either. Their office gives St. Louls 120 days for thess
records to be sent and that i has boen well over the allotted time. Mydmhmwy but
the hold up is those missing records.

InMarch, 1997 | began having problems with my eyes. 'What I was experiencing
was blurred and double vision. Please keep in mind other than light sensitivity, T have
naver had any problams with ry eyes, 1 have stways had 20020 vision. February, 19971
went to an Optometrist and what he found iz as follows:

Hypertropia (a condition where one aye turas upward or downward)

£ > (-



35

©n May 6th, 1957 I was sent to the Persian Guif Referral Program in Washington D.C.
1 was at the V.A. Hospital from the 8th to the 12th 2nd sent to Georgetown University
Medical Conter for & resesrch progrem esgitled, Central Nervous System Dysregulation in
Fibromyalgia, Cronic Fatigue Syndrome, and Persian Gulf'

1 was told that the program at the D.C. V. A, Hospital would take between 1010 14
days. T was there for only § days 2 of which were on a weekend, During this time § went
through some lab wotk, and tests, **

1 helieve that there is a protocol or & standard set of teats to be done on Gulf War Vets,
and I question if the protocol was met with me, considering the mumber of days spent and
the testing schedule. I also question the tests done on me which ¥ve recieved few results.
Onw test in particulsr T'm concerned about is the M.R.1. which I was told by the lab
technition something was found. WHAT? I'm also concerned abous different things
discussed with are by doctess, things such a5 skin ¢ancer, Leismaniasis » discase which
affcts the immune system, and a brain tumor, When I asked if this is apart of whats wrong
with me , the replys were, we are not saying this is your problems, we’re discussing these
items with you becsuse there is a possibility of these. Whea docters would approach me ,
they would address me as 8 Gulf Wer Syndrome Patient, yot when X would ssk T were
diagnosed with the Gulf War Syndrome I would be told * No, No-one has that diagnosis.

% See atached fist of Testing Scheduls from Washington D.C. V.A. Hospital
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CURRENT LIST OF COMPLAINTS

i

C battle betw iarrhes or belng ip

14, Panin ie twitches and sp
1S,  Painin jointy
all my joints crack as if you were cracking your imucldes
T have severe pain in wry left hip which cavses a Kmp in ary walk
16.  Skeep disorders
17,  Numbsess and tingly feelings in 28 extremities
18,  Hot and cold flaskes including cold sweats
19,  Constaut feeling of fatigne

R=385%
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PERSIAN GULY REFERRAL PROGRAM
TESTING SCHEDULE

The folowing tesix bave been schedated for Mr. Canterbury

Wednesday $/7/97 Neurospychology Testing 9:00AM, rooms JA15¢
Thursdsy  5/8/97 Colonoscopy iz AM. Needs to b NPO in computey
Friday /%97 MLRL %:00AM, in basesuent, roam BHI00

5957 EE.G. 1:00pm, ROOM 34112
Sunday 5/11/97 Skeep study teet will sleep there night of 3/11/97

Monday S§/12/%7 Needs to foBlow up with MSLT g 2 bours daring
day at room 3AL12

Theresa Kiug, PA will axsist you in coordinatiug his care, beeper #28443 Thank-
Yon

Ru85X



38

Mr. SHAYS. Thank you, Mr. Canterbury. Mr. Roman.

Col. ROMAN. Sir, I am ready.

Mr. SHAYS. OK. And I am going to emphasize again——

Col. ROMAN. Yes, sir.

Mr. SHAYS [continuing]. The only time restraint we have now
would be self-imposed by you.

Col. RoMAN. OK.

Mr. SHAYS. So I want you to really take it slower.

Col. RoMAN. Thank you, sir. One of the reasons I started talking
a little fast was because I felt the blood starting to come, and I was
trying to get it over with before I start—well, anyway, thank you
very much. I will continue. If I could pick up right from where I
left off, I would appreciate it.

Mr. SHAYS. I am going to ask you just to slow down a second and
tell me where were you. Do we have the same document you have?
What page are you on?

Col. ROMAN. I am on page 3——

Mr. SHAYS. OK.

Col. ROMAN [continuing]. And I am down at the last paragraph,
and I am not giving it all; I have cutoff some of it.

Mr. SHAYS. You cutoff some of the better parts, frankly.

Col. RomMAN. I was afraid, trying——

Mr. SHAYS. OK.

Col. RoMaN. OK. I think what I will do, sir, because I think I
was bleeding all over myself at the time that I was talking earlier,
is pick up just at the second paragraph on page 3, if I may.

Mr. SHAYS. That is fine.

Col. ROMAN. And say to you that my first time to Riyadh, I be-
came ill, was treated for nausea and headaches and vomiting, diar-
rhea, and a high temperature.

My commander, who was a physician, was with me, and he treat-
ed me for the symptoms which appear to be like food poisoning.
This nausea, headaches, and vomiting-like symptoms continued
throughout the time I was in the Persian Gulf, and I continued to
treat it like food poisoning, with Immodium and 800-milligram
Motrin. As I indicated, it really is the Army’s blessed answer to all
pain because it works, at least for pain.

Rashes, I had over my body while I was in the Gulf, I thought
they were normal and expected, since I spent most of my days in
the sand and the field, wind and sun, with all the attendant fleas,
flies, and other desert parasites. I used a calamine lotion-like sub-
stance which served to sooth but did not relieve or get rid of the
severe rashes that I experienced.

Life in the theater of operations was a constant adrenalin rush,
with 3 to 4 hours’ sleep in between. Headaches I began to experi-
ence, I attributed to fatigue and the lack of sleep. Upon returning
to the States and my discharge from active duty, I returned home
like thousands of other United States soldiers, and the symptoms
I had experienced in the Persian Gulf continued after I returned
home and got progressively worse, as a matter of fact.

In 1993, I registered myself into the Washington, DC Veterans
Hospital after receiving an invitation from the VA to come in for
an examination if I was a Persian Gulf vet. The Washington, DC
VA noted a number of problems, including sleep apnea—and short-
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term memory loss, hearing loss, and they recorded all the ailments
I had indicated to them, including my flu-like symptoms, swelling
in my hands, knees, and ankles, respiratory problems, and severe
headaches.

No treatment was offered. Rather, the VA Hospital billed me for
my supposed free examination and ended up attaching my next
year’s meager tax return for money I owed them for an examina-
tion that I was offered, which I was requested to take by the VA.
So I do not know why I was being billed, but I could not fight it
enough. They kept fighting it back, and they sent it over to the
IRS, and they took the money out of my return.

I went back to Denver in 1994 and registered at the Denver VA
Hospital, where instead of requesting my examination files from
the Washington, DC VA, I underwent a second complete re-exam-
ination, with, I might add, similar results.

Then, in 1995, the United States Army sent me a letter to report
to Fitzsimmons Army Medical Center if I was suffering any ill ef-
fects from the Persian Gulf war. Once more, I underwent a com-
plete examination, from blood to MRI, and everything in between.
The results this time were much clearer. The Army doctors found
out again that I had chronic fatigue, precancerous nasal and colon
polyps, chronic skin rashes and hives, which have not been tied to
a cause yet, sleep apnea—respiratory illness of mysterious origin,
short-term memory loss, flu-like symptoms which would come and
go, lasted for 6 weeks, and chronic arthritis of the joints.

The young Army doctors tried to treat me and had scheduled me
for an operation to remove the polyps from my nose. Had they done
that, maybe I would not be bleeding, but the colonel in charge of
the Persian Gulf examinations advised me that they could not treat
me because it was not determined that I had been injured or had
received that particular illness in the Persian Gulf.

To date, although I now have had three official VA and Army ex-
aminations since 1993, I still continue to receive requests for more
and more information from the VA Claims Office in Phoenix, AZ.
Materials I send them are never acknowledged as received, and the
telephone numbers that are given are not to any VA-recognized ex-
change, and the name given for contact is not a true VA employee;
at least the number that answers at IRS, by the way, is not the
name of the VA office I have tried to reach.

Frustration is a word that does not begin to explain the feeling
of being in the system 4 years now with no real contact from a per-
son, just requests for more and more information. It is particularly
maddening when I personally sent my records from the VA hos-
pitals and the Army to them for evaluation, yet when I called them
in the winter of 1997 in Phoenix and left a message via a third
party to advise me of what records they had, they sent me back a
written message that said they were requesting my records from
the VA hospitals in Washington, DC, and in Denver.

I thought they were evaluating me at that time, but without
those records, how could they have been evaluating me?

1996 was not a good year for me. I was hospitalized three times
and was treated by my private physician for a respiratory ailment.
I could not walk more than 25 steps without having to stop, out
of breath and fatigued. This ailment, which was life-threatening,



40

would not allow me to lie on my back to sleep, as I would begin
to drown, or at least it would feel like I was drowning, when my
lungs were filling up with fluid.

I was forced to sit up to sleep and was constantly fatigued due
to the lack of sleep and no energy. My cardiologist in Denver, Dr.
Peter Steele, diagnosed me as having cardiomyopathy with conges-
tive heart failure. The onset of symptoms, he said, “which would
suggest that possibility that this was induced by a source in the
Middle East during the Gulf war.” “What is clear,” Dr. Steele stat-
ed, is that “he served in the Middle East and that he has a cardio-
myopathy.” He goes on to say that I would submit that this may
well be a part of the Gulf War Syndrome; I attach a letter for your
convenience from Dr. Steele.

Last December 1996, I was examined by Dr. William
Baumzweiger, and I misspelled the name. For the record, it is B-
A-U-M-Z-W-E-I-G-E-R. He is a neurologist at the Los Angeles Vet-
erans Hospital. After a 3-hour examination, Dr. Baumzweiger ad-
vised me that I had suffered severe neurological damage while in
the Persian Gulf and had, in fact, suffered brain stem damage as
well. Dr. Baumzweiger further advised me that my neurological
damage was as severe as he had seen and was, in fact, caused by
exposure to unknown chemical agents while in the Persian Gulf.

He also advised me that I probably would not live as long as I
would have had I not been in the Persian Gulf and that unless I
took 1 year off to do nothing but recuperate, I would most likely
be a candidate for a heart transplant within 3 to 5 years.

Dr. Baumzweiger also concurred with Dr. Peter Steele’s diag-
nosis of cardiomyopathy caused by my service in the Middle East
during the war. He suggested that this cardiomyopathy may well
be a part of the Gulf War Syndrome.

Incidentally, while I was in Dr. Baumzweier’s office, he was sum-
moned into the chief neurologist’s office. Upon his return, he in-
formed me that he was no longer authorized to treat Persian Gulf
vets. When I asked him why, he advised me that his findings had
not coincided with the VA’s on the reasons for Gulf war vets’ ill-
nesses; therefore, he was asked to not treat Persian Gulf vets any-
more.

Mr. SHAYS. Col. Roman, you are under oath right now, and you
are saying that while you were having this examination, this doctor
left and then came back, and, to the best of your recollection, this
is precisely what he said, almost what he said, or maybe something
like that?

Col. RoMAN. He advised me exactly what I just said.

Mr. SHAYS. OK.

Col. ROMAN. And I also saw or happened to see the letter that
he had from the chief neurologist where he was asked not to treat
Persian Gulf vets anymore. I just glanced at it. They had it on the
table there, and I saw it. He was somewhat distressed, by the way,
at the time.

The still-too-recent memory of the Vietnam veterans and Agent
Orange casts a pall on the ongoing denial by the same bureauc-
racies who continue to deceive Persian Gulf veterans. Didn’t we
learn anything from the Agent Orange debacle? Must we be con-
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demned to remaking the same mistakes with our Persian Gulf vet-
erans?

Ironically, on November 2, 1994, the President signed a Veterans
Benefits Improvements Act of 1994, Public Law 103—-446. This law
authorized the Department of Veterans’ Affairs to pay service-con-
nected compensation to Persian Gulf veterans who are suffering
from chronic disabilities resulting from undiagnosed illnesses. And
I think “undiagnosed illnesses” here is the key, since the precedent
had already been made to Agent Orange victims who, after many,
many years a compensatory fund was created for them by the U.S.
Congress. This occurred after a study by the Centers for Disease
Control failed to establish a link between Dioxin absorption to any
serious Vietnam-veteran malady.

Two and a half years after this law went into effect, the informa-
tion letter I received from Secretary of Veterans’ Affairs Jessie
Brown still has not borne fruit for most of my fellow Persian Gulf
veterans. Lip service and voluminous correspondence from the VA
is all that has resulted for most of us.

A bullet from an AK-47, a land mine, a mortar shell, or grenade
would all cause trauma to the body or death. How different are
these weapons of war to those invisible, but equally devastating,
mortar weapons of war in the form of lethal chemicals and biologi-
cal agents? Answer: There is no difference in the effect; it just
takes a little longer to cause the casualty.

I am going to add to you that on the question that you asked me,
Mr. Chairman, I did have a retired Major, Denise Nichols, fax a
letter that I wrote on that particular issue to Dr. Baumzweiger,
and I gave her in writing what had happened on that particular
day so that I had it on the record.

I believe that every Gulf war veteran who has suffered the ef-
fects of a chemical-biological-warfare weapon should be just as eli-
gible for the Purple Heart as those wounded by conventional weap-
ons. The wounds might look different, but the effect is the same.

Thank you for allowing me to testify today.

[The prepared statement of Col. Roman follows:]
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"THE GULF WAR SYNDROME"

News. 2 April 1995). In this story it was reported that biological warfare path

also were discovered, according to Congressional documents. The story went on to state
how a captured Iraqi gas mask held the residue of two pathogens — Q fever and brucella,
Some veterans have since tested positive for antibodies to these pathogens, the story went
on to state.

Sick Gulf Vets : Weary wait for treatment. (Army Times/March 28, 1994). "We are
committed to the treatment of veterans of the Persian Gulf conflict who are experiencing
problems as a result of their service, " said Edwin Do, Undersecretary of Defense for

Personnel and Readiness. "We are d ined to fashi 1sation for those who

are too sick to work." (Amny Times, 28 March 1894).

Dr. Grace Ziem, a toxicology expert in Baltimore, said she has been treating Persian
Gulf veterans who share many similar respiratory and neurological problems with her
civilian patients with the syndrome. "These veterans on the average are sicker than the
civilian patients | see," she said.
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The preceding news reports were culled from a file | began collecting in 1994. It
shows a non-progressive, seemingly uncaring Department of Defense (DOD) and
Veterans' Administration (VA) in denial of the facts being presented by military personnel
and the medical community at large. It also shows that in three years there has been
virtually no change in the namow, parochial thinking, or for that matter, policy, of these two
federal departments most responsible for the plight of U.S. veterans of Desert
Shield/Desert Storm.

i am greatly saddened by these r paper accounts b 1 see a continuing

pattern of official DOD misinformation and negligence tantamount to malfeasance in office
for ignoring testimony and documentation referring to the use or presence of chemicals
and other biological agents that reports indicate were found in the Theater of Operations
during Desert Shield/Desert Storm.

| arrived in the Theater on my birthday 6 January 1981, after volunteering to serve
in the Persian Gulf and being brought on active duty in December, 1980. My primary
responsibility as Colonel, Medical Service Corps, was as Deputy Commander of the 311th
Evacuation Hospital. 1 was responsible for Operations, Logistics, and Security. As
secondary assignments | was also the Public Affairs Officer and Liaison to the Ministry of
Health in Abu Dhabi, United Arab Emirates {UAE) where the 311th was located. We were
aiso near Al Dafra and Al Bateen Air Force Bases where the U.S. Air Force flew daily
sorties out to bomb Iraq. Also flying out of Al Bateen were daily air shuttles called the “Star
Shuttle" which were aither C-130's or C-141's that flew daily shuttles to Riyadh, Dharhan,

King Kalid Military City (KKMC) and other points in the Theater of Operations. 1 often flew

-2-



44

these Star Shuttie flights into Riyadh, Dharhan, or KKMC. During several official visits to
thesa strategic military cities thers were frequent SCUD atlacks during which | often heard
the chemical alarms sound -- when | asked # these alarms meant chemicals had been
detected | was told that the chemical alarms had maHunctioned.

My first time fo Riyadh | b Ml and was treated for headach

vorniting, diarrhea and a high temperature. My Commarwder, a physician, was with me and

he treated me for the symp! which appi d io be food poison. This nausea,
headache, vomiting and flu-ike symptoms continued throughout the time | was in the
Persian Guif and | continued to treat it like food poisoning with Immodium and 800 my.
Motrin (the Army’s blessed answer to all pain).

Rashes | had over my body, while | was in the Gulf, | thought wera nomal and
expected since | spent most of my days in the sand, wind and sun with all the attendant

fleas, flies and other desert p ites. A Calamine lotion-like sub e served to sooth
-but not to refieve or get rid of the severe rashes | experienced,

tife in the Theater of Operations was a constant adrenaline rush with 3-4 hours

sleep in bety Headaches | began to experi | attributed to fatigue and tack of
sieap. A trip to Kuwait to assist in treating Iragi pri of war fted in my

1o hundreds of Iraqi prisoners and burning oil walls.

Upon returning to the States and my discharge from active duty, | returned home
tike thousands of other U.S. soldiers. The symptoms 1 had experienced in the Persian Gulf
continued after | refumed home and got progressively worse. In 1893 | registered myseif
into the Washington, D.C. Veterans' Hospital after receiving an invitation from the VA to
come In for an examination if | was a Pers%an Gulf veteran. The Washington, D.C, VA

-3-
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noted a number of problems including sleep apnea, short-term memory loss, hearing loss
and they recorded all of the ailments { indicated to them including my fludike symptoms,
swelling of my hands, knees and ankles, resplratory problems and severe heedaches. No
treatment was offered. Rather, the VA hospital billed me for my supposed free
axamination and they ended up altaching my next year's meager tax retum for money |
"owed them” for an examination | was offerad and which { was requested to take by the
VA,

1 moved back to Denver in 1994, and registered at the Denver VA Hospital where
instead of requesting my examination files from the Washington, D.C. VA, | underwent a
complete re-examination.

The UJ.S. Amny then sent me a Jetter to report to Fitzsimmons Army Medical Center
if | was suffering any ifl effects from the Persian Gulf War. Once more i underwent a
complete examination from biocod to MRI and everything in between. The resuits this time
were much clearer. The Army doctors found again that ¢ had chronic fafigue; Pre-

cancerous nasal and colon polyps; chronic skin rashes and hives {(which have not been

tied o a cause); sleep apnea; respiratory ail of mysterious origin; short term memory
loss; fiu-like symptoms which would come and go fasting up to six waeks; and chrenic
arthritis of the joints. Young Amy doclors tried to treat me and had scheduled me for an
aperation to remove the polyps but the Calonel in charge of the Persian Guif examinations
advised them that they could not reat me.

To dats, although | have new had three official VA and Amy examinations since
1993, | stili continue to receive requests for more and more information from the VA Claims
Office in Phoenix, Arizona. Materials | send there are never acknowledged as received

e
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and ialephone numbers that are given are not 1o any VA recognized exchange and the
name given for contact is not a true VA empioyee or at least the number that answers (at
IR8) does not know the name or the VA office | have tried to reach. Frustration is a word
that does not begin to explain the feeling of being in the "system” four years with no real

contact from a person; just requests for more inf ion. 1t is particularly madds

¥ 2]

when | personally sent my records from the VA hospitais and the Armny to them for
evaluation. Yet, when § calied them in the winter of 1887, and left 2 message via a third
party to advise me of what records they had, they sent me a message that they were
requesting my records from the VA Hospitals in Washington, D.C. and Denver. Without
those records how eduld they have evaluated me?

Meanwhile in 1998, { was hospitalized three times and was treated by my private
physician for a respiratory ailment. | could not walk more than 25 steps without having to
stop; out cf breath and fatigued. This ailment, which was fife threatening, would not allow
e to lie on my back to sleep as | would begin 1o drown or at least it would feel like it as
my lungs filled with fluid. 1 was forced 10 sit up for sleep and was constently fatigued due
to lack of sleep and no energy.

My cardiclogist in Denver, Dr. Peter Steels, diagnosed me as having . . .
"eardiomyopathy with congestive heart failure, The onset of symptoms which would
suggest the possibility that this was induced by service in the Middie East during the Gulf
War" "What is clear”, Dr. Steele stated, “is that he served in the Middle East and that he
has a candiomyopathy.” . . . "l would submit that this may well be part of the Gulf War
Syndrome.” (Letter attached).
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On 27 December 1866,  was exarnined by Dr. Wililam Baumschweiger, Neurociogist,
at the Los Angeles Veterans’ Hospital. After a three hour examination Dr. Baurnschweiger
advised me that | had suffered sevete neurclogical damage while in the Persian Gulf and

had in fact suffered brain stem damage as well. Dr. B, hweiger further advised me
that my neurological damage was as severe as he had seen and that it was in fact caused
by exposure to unknown chemical agents while In the Persian Gulf. He also advised me
that | probably would not live as long as | would have had | not been in the Persian Guif
and that unless 1 fook one year off fo do nothing but recuperate that | would most likely be
a candidate for a heart transplant within 3-5 years, Dr. Baumschweiger also concurred with
Dr. Peter Stesle's diagnosis of cardiomyopathy caused by my service in the Middle East
during the War and suggested that this {cardiomyopathy) may well be part of the Gulf War
Syndrome. Coincidentall, while | was in Dr. Baumschweiger's office, he was summoned
into the Chief Neurologist's office. Upon his return he informed me that he was no longer
authorized to treat Persian Gulf Vets. When | asked him why he advised me that his
findings did not coincide with the VA's on the reasons for Gulf War Vets' ilinesses.

| am not certain why the DOD and the VA have chosen the position they have — |
am only certain of the misfrust and afienation this has caused among velerans and their
families toward the very federal government that has asked our young men and women to
trust them and has promised that they would be well taken care of in the event that they
would become casualties.



R=QT%

48

The still too recent memory of Vietnam veterans and Agent Orange casts apall on
the onguing denial by the same bureaucracies who continue to deceive Persian Guif
vaterans. Didn’t we leam anything from the Agent Orange debacle? Must we be
condemnad to remaking the same mistakes with our veterans?

Ironically, on November 2, 1984, the President signed the "Veterans' Benefits
Improvements Act of 1984%, Public Law 103-446. This law authorized the Department of

Veterans' Affairs {0 pay se

Undiagnosed ilinesses is the key here since a precedent had akeady been made to Agent

Crange victims, who affer many, many years s compensatory fund was created for them
by the U.8. Congress. This otcumred after a sudy by the Center for Disease Control faled
{o establish a link between Dioxin absorption to any serious Vietnam Veteran malady.

Two and one-half years after fhis law went into effect the information letter | received
from Secretary of Veterans’ Affairs, Jesse Brown stili has not bome fruit for most of my
fellow Persian Guif veterans. Lip service and voluminous correspondance from the VA is
all that has resutted for most of us.

A bullet from an AK-47, a land mine, a mortar shell or grenade would all cause
frauma to the body or death . . . how different are these weapons of war to those invisible
but equally devastating and mortal weapons of war in the form of lethal chemicals and
biological agenits? Angwer. There is no difference in the effect; it just takes a Bttfe longer

to cause the casualty.
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| baliave every Persian Gulf veteran who has suffered the effects of a Chemical
Biological Warfare (CBW) weapon should be just as eligible for the Purple Heart as those
ded by ional weap The might iook different but the effect is the

same,

Thank you for aliowing me to testify today.

Gilbert D. Roman
Colonel, U.S. Amy
{Retired-Reserve}
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November 8, 1998

Gilbert D. Roman .
1770 South Williams Street, No. 1004M
Danver, Colorade  B80210

Dear Mr. Roman:

As our conversation, you may use the following in
i;.ﬁt to your dealings ‘with the Veterans’
£ 5.

Mr. Roxian has a cardlomyopathy with congestive
heart failure. The onset of symptoms would suggest
the posgibility that this was induced by service in
the Middle East during the Gulf War.

What is clear is that he servaed in the Middle East
and that he has a cardiomyopathy. Whether or not
there is a relation is difficult to be certain of.
Cardiomyopathied ususally do not have a clear-cut
cauge that cac be developed with certainty. I
would submit that this may well be part of the Gulf
War Syadrome.

Sincersly,
P\tor P. Steele, M.D.
PPS/bve
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Mr. SHAYS. Thank you, Colonel. Colonel, we are going to be ask-
ing questions as soon as we hear from Mr. Stacy, who is next, and
Staff Sgt. Zeller.

Mr. Stacy.

Mr. Stacy. Thank you. I would like to say it is an honor for me
to be here today. My name is Michael J. Stacy. I was a loader on
an M1A1 main battle tank. I was exposed to depleted uranium and
various other toxins, including possible chemical and biological
agents. First, I would like to thank God; my wife; daughters, Has-
kell and Suzanne Dixon; Dan Fahey; the Military Toxins Project;
and all of our family and friends.

Before deploying, I was in prime physical condition. I weighed
185 pounds, served with the 2nd Armored Company. I served with
Alpha Company, 2nd Armored Division, Forward. I served in the
Gulf from December 30, 1990 to May 6, 1991. I did get the anthrax
shot, as well as others. I did take the PB pills three times a day.
We kept the same chemical suits, even though it was opened 1
month before the war started. We took our protective gear off be-
fore we crossed the border into Iraq. We had the RAD meters. They
looked like a wrist watch, but only key personnel were issued
these.

In a report from the U.S. Army Ballistics Research Lab, dated
December 1989, test results showed that soldiers who came into
contact with contaminated vehicles could inhale resuspended de-
pleted uranium dust or ingest depleted uranium via food intake,
cigarette smoking, et cetera, prior to not washing hands and face.
It was a very unclean environment over there.

Also, I have a letter here from the Office of the Secretary of De-
fense. It is dated May 30, 1997 and signed by Bernard Rostker.
Prior to fielding the M1A1 tank and the munitions containing de-
pleted uranium, controlled-burn tests were conducted in the United
States to determine the hazards of depleted uranium burning at
high temperatures. Such a high temperature would have to be suf-
ficient to melt steel.

In the event of such a fire, a small fraction of the material may
be dispersed into the atmosphere as the depleted uranium oxide
fume or smoke and hence could be inhaled by the persons situated
immediately down wind of an accidental fire or explosion involving
depleted uranium ammunition. We saw tanks that were melted,
that burned hot enough to melt steel.

I was involved in more than one friendly fire incident while I
served in the Gulf. Our tanks had depleted uranium armor. I slept
on the tank, over the blowout panels. We spent 90 percent of our
time on the tanks. We were never warned of any health risks of
depleted uranium. I climbed on and in tanks, trucks, and bunkers
after they were hit with depleted uranium to inspect damage. We
were never warned of the health risks. We knew we were shooting
depleted uranium, but we were never warned of the health risks.

We went back through the battlefields after the war. I first got
sick while in the Gulf, with headaches, nausea, chest pains, stom-
ach cramps, and diarrhea. We assumed that it was from the water
that we were drinking. We were told to go on a 48-hour fast, but
under the operating conditions, we were unable to do that, so we
just dealt with our condition.
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My wife miscarried soon after returning to the Gulf. At that
time, we did not know who to go to. She was 1 month pregnant.
We did not report this incident, to my knowledge.

We returned to the States. My wife’s health got worse. My health
got worse. I have been diagnosed with multiple—I have multiple,
undiagnosed illnesses: chronic fatigue, chest pain, joint pain, swell-
ing of the joints, upper respiratory problems, sinus problems, and
severe memory loss.

The VA has denied me for testing of depleted uranium. The VA
has denied me for further testing. The VA still said all of my prob-
lems are from PTSD. We gave the Iraqi POWs when we captured
them better treatment than the VA provides for myself. I believe
my declining health is due to the shots taken before and in coun-
try, the PB pills, depleted uranium, and possible chemical and bio-
logical agents.

This has been a disgrace to me, my family, my unit, and the sol-
diers who died over there. Something needs to be done before my
wife dies, before I die, or any other Gulf war vets die. I would also
like to say, my wife weighed 127 pounds before I deployed to the
Gulf. She was an ornery, mean, Oklahoma girl. Since my return,
she has weighed under 100 pounds. She has dropped under 80
pounds. We were told by the doctor at the Indian Hospital in
Claremore, OK, it would be in my best interest to have her com-
mitted to an insane asylum. They said they cannot find any reason
why she is sick.

My daughter was born before the Gulf. She is displaying some
symptoms. She has got aching bones and sinus problems. So was
everybody I was around when I got back. I watched my wife’s
grandfather. His health severely declined. I believe it was because
I spent lots of time with him. He passed away this spring—cancer.
It ate up his whole body. His immune system failed.

My wife’s mother-in-law; we lived with them when we soon re-
turned from the Gulf. They started developing upper respiratory
problems, other ailments since. They have moved to Nashville now.
We are no longer around them. Her health has seemed to improve.

I feel abandoned. I feel mistreated. My wife has suffered the
brunt of this illness. My wife sits behind me. She has lost all pride,
all dignity—but supports and believes in me. I have been told for
too long that it is all related to stress, and I will not take that any
longer.

Thank you.

[The prepared statement of Mr. Stacy follows:]
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Michael Joseph Stacy
Private 1st Class
44572 4293

I address Representatives of the 105th Congress of the United States of America with great pride
and gratitude for the invitation to speak before you concerning the Guif War Syndrome and
exposure to Depleted Uranium (DU). Thank you for the interest you have shown in not only me,
but all those veterans who are suffering fiom these devestating unknown factors, which have
stricken a Iot of those who served under that command.

1 would like to begin by saying that my greatest concern is my wife and child and their health and
happiness. If I would have known then, what I know now, I would have taken the necessary
precautions and possibly prevented my wife from having the health problems she has presently.
Because without them, I would not be sitting before you today. They have given me the support,
strength and encouragement to hold my head high with dignity and pride and to wear the uniform
that I so dearly respected and to tell you my story.

Before I even considered the military as my life long ambition, 1 had desires of fathering a fairly
large family of five (5) boys. My wife Shawna and I were married in August of 1988, with that
exact goal in mind. After our daughter, Kinder Suzanne was born, 1 decided that it was time to be
a man and make a better way of life for the beginnings of my future family, so I joined the U.S.
Army in April, 1990. I went to boot camp and was assigned to the 2nd Armored Division
Forward (Hell on Wheels) and was a M1A1 Tank Crewman. My orders sent me to Germany and I
became an outstanding soldier, Excellence in Armor Private First Class. I ran a 12 minute 2 miles,
110 pushups in 2 minutes and 90 situps 2 minutes. I am trained in weapons, demolitions, hand-to-
hand combat and am a Certified Combat Life Saver. I was the youngest gunner in my entire
Battalion, but one of the few to not volusteer for service in the Guif.

We (the Battalion) didn’t think we would ever go to the Persian Gulf, because why wouid they
‘want a tank unit this far North in Germany? And besides, I couldn’t wait for my wife and 17
month old child to arrive and begin our new life together. So finally, after many months (before
the war broke out), I had achieved my goal of getting my family back together and we settled into
off-base housing and [ prepared (in October of 1990} for a 2 week field trip to Bergen, Germany.
1 kissed my wife good-bye and off we went, and boy was it cold. During our field trip, one tank
had run into another and ruptured a ballistic skirt, which contained Depleted Uranium. The tank
commander ordered the hole to be covered up and we were told General Dynamics was informed
of the incident, the soldiers who saw the inside were then de-briefed. This very instance fueled the
curiosity about Depleted Uranium.

We came back from the Field, and Lt. Skavdahl came to notify us that we were going to be
deploying to the Gulf. We landed In Country, December 30. We set up at the Port of Jubal and
then moved to a forward camp waiting on our tanks. There were Marines, Saitors, Airborne, you
name it.. We were so proud. We were the newest and baddest, I felt no Marine had anything on
me...I was a loader on a brand new M1A1 Heavy Main Battle Tank. [ remember when we were at
our forward camp we dug bunkers, at the time I thought, what a waste of time.. But we did hear
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alarms and had to get to MOPP 4 (full MOPP gear) and take cover in those bunkers. The hard
work it took to dig those holes was such a comfort at that time.

On January 21, 1991, also a day I'll never forget, my 22nd birthday, we rolled toward Iraq. We
prepared for war and waited and waited and waited and waited and waited...Then it started
February 16, 1991. A Company from our Brigade made contact. They shot a truck and burm with
tow missiles and had a couple of small gun fights. February 17th, war hit home and we lost a
Bradley to enemy fire. A rocket propelled grenade. Two killed and 4 badly wounded. The
bombing continued.._so heavy at times, you couldn’t sleep for days. We crossed the Border for
good on February 24, 1991. When we crossed, we were in MOPP 4, after we crossed we went to
MOPP level 0 and then repackaged our MOPP suits. The same ones we opened at the base camp
back in early January of 1991, and had worn on numerous training expeditions and had
repackaged each time...Unaware that they were useless after their initial opening. On the same
day, February 24, 1991, we came under attack from enemy artillery, some of which exploded in
the sky over us and created a white cloud, which then disintegrated over us. We had thought it
was a marker, so we moved... This continued all day until our artillery knocked them out for good.

February 25, 1991, we started making contact as we were moving towards Iran. February 26th, at
18:30 we rolled out into a small battlefield, a place I'll never forget... There were trucks, tanks,
BMP’s and troops. We freely engaged the enemy until 04:15. I heard cease-fire, cease-fire, cease-
fire, there’s friendlies to the front. Before the 3rd cease-fire, we had already engaged them,
shooting an American M1A1 from 3rd Armored Division. We shot them 6 times, we provided
rescue efforts, but their ammo was cooking off (exploding) so we abandoned any further rescue,
backed up 100 meters and set a perimeter and waited until dawn. That night we lost an M1Al
tank and a Bradley Fighting Vehicle to friendly fire. Eight buddies from my Battalion were dead
and we were responsible for killing them.

The first DU penetrator we fired was on January 27, 1991, we fired Sabot and Heat. The Sabot is
a DU penetrator and the Heat is high explosive. We fired 3 of each to battle sight our main gun.
After we fired our first Sabot round, we knew then the DU penetrator was the round of choice. [
think a full combat load for an MIA1 Heavy is 56 rounds. There’s a certain load plan you follow,
so many Sabot and Heat in your main ammo storage area and so many of each in your secondary
storage area. I was the loader on my tank and after we fired our first DU penetrator, our platoon
switched the ammo. Put all DU penetrators in the main storage area and put the Heat rounds in
secondary storage. We were told, I quote, “Shoot ‘em while you got “em.” The DU penetrators
were so devastating that we used them for everything. Tanks, trucks, light armored vehicles,
bunkers, everything but the troops. We found out very fast that the DU penetrators were 1000
times more devastating than we expected. When a bunker is shot with a DU penetrator, just the
percussion from the round will kill any troops in the area. We wanted to shoot the good stuff and
as much as possible.

We were at war with the best equipment out of all the Coalition Forces. No law, no rules, engage
at will. My Platoon alone fired approximately 120 DU penetrators, with 4 tanks per Platoon.
‘Thirty penetrators fired per tank, plus another 3 penetrators to battle sight our main gun, on
January 27th. Plus another 3 penetrators on January 28, 1991. That's approximately 36 DU
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penetrators each tank fired. There are 12 tanks per Company, 4 Companies per Battalion, we had
2 Battalions on line, 2nd Armored and 3rd Armored, that’s a total of 96 tanks. Plus we were
attached to 1st Infantry Division. They are a mechanized Battalion with an unknown number of
Bradleys which fired 30 mm DU rounds. So as you can well expect, we were constantly in contact
with this ammo.

After the war, we got a chance to see the tanks we shot up. Remember when I told you about
going to the field in Bergen, Germany, where our curiosity about the DU in the Ballistic Skirts
was first started? We wanted to look at this tank. We saw it sitting on the back of a heavy
equipment transport, just outside of Kuwait. It was the talk of the Company, knowing we shot
that tank and SGT Applegate had died inside. We were all over that tank. Inside and out. Curious
about the perfect hole the penetrator made. All the ammo went off and the blowout panels, made
to protect the crew if the ammo ignites, they are made so the explosion will go out the top. We
poked around and talked about how the blowout panels saved those who were alive inside. We
sat in the oilfields waiting for orders and in the meantime, we went on clearing missions.. Blowing
up ammo equipment and scavenger hunting. We climbed in and out of blown up equipment.
Found discarding fins from the DU penetrators and one soldier found the bottom of a DU
penetrator, which he proudly showed and handed to everyone for their own inspection. We spent
several days looking for shrapnel, checking out blown up vehicles, tanks and bunkers. We were
tike kids, curious and excited, everyday was an adventure. Soon, we were in competition to find a
complete DU penetrator, a highly valued prize to a tanker. We kept the ASFAB Caps (the rounds
are combustible) and all that is left was an ashtray-sized primer and that’s what we kept them for-
-ashtrays! The ASFAB Cap is sand stone compared to a DU penetrator from a tanks. We sat in
the oilfields, went on clearing missions and destroyed equipment and ordnance until March 15th.

We got orders to go back to Iraq, I thought what! I thought the war was over. We crossed the
border March 16, 1991, and went into a small town in Iraq as a show of force. We drove past an
ammo dump on our way. It was huge, already blown up. AH the battlefields were covered with
blown up equipment, dead bodies and unexploded bombs. On March 18, 1991, we went to a
firing range to shoot up our extra ammunition. I personally was able to fire my first service round,
1 don’t recall how many total. March 19, 1991, we headed back into Iraq, supposediy going
home. March 20, 1991, the U.S. shot down another Iraqi warplane, Saddam has been using
mustard gas on his own people, we were at MOPP level 3 most of that day. I don’t know exactly
where we were in Iraq, but March 21st we headed 100 miles deeper into Iraq. April 1, 1991, we
went back to the firing range, fired tables 6 and 7. Again I sat in the gunner’s seat. April 8th, we
were getting ready to go on a screening mission back through the area where the ammo dump
was. April 10, 1991, found out we’re headed to Basra, somewhere near the Euphrates River.
April 12, 1991, things sure changed fast, we were headed out of Basra and back through Irag, the
Same way we came.

April 14, 1991, after many friends were sick and avoiding it for a couple of weeks, I finally got
sick, diarrhea, nausea, stomach cramps, tightness in my chest and headaches. The medic said it
was & virus going around. So we believed that. We had quit testing for chemicals in February of
‘91. But we were still carrying our souvenirs, shrapnel, DU bullets from the A-10's and a bottom
of 2 DU penetrator, Plus we all were using our ASFAB Cap ashtrays. April 16, 1991, we finally
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crossed the border into Saudi Arabia... There were Saudi soldiers there to greet us, they treated us
like we were heroes. That was the first and last time I was treated that way. No parade back in
(ermany.

Somewhere between April 12, 1991, and April 16, 1991, we went back through the same area
where the night battle took place and where our brothers had been mistaken for Enemy and were
killed. We spent the day there looking around, wondering what went wrong. Walking around
looking at blown up vehicles, looking in bunkers, then and there we reatized how major that night
was. It was untouched from the first time we were there, except our friendly vehicles that were
destroyed had been removed. We found partial DU penetrators, discarding fins and ASFAB caps
everywhere. [ had originally estimated 36 DU penetrators fired from each tank. But we were on a
movement to contact, for 36 hours. Non-stop, no sleep. . just sefuel, reload ammo and move, We
had been on a 200 kilometer attack through Iraq. Total kills for my Company, with 12 tanks to a
Company, were over 60 tanks, 40 trucks, 20 BMP’s and unknown numbers of troops and bunkers
that were destroyed with DU penetrators. These numbers come from my daily diary, Sunday,
March 3rd, 1991... By regulations, we were supposed to engage trucks and BMP’s with Heat
rounds or siall arms. But we didn’t, we shot DU penetrators 90% of the time and we also used
them to shoot bunkers.

May 8, 1991, after being in the Syrian desert, Iraq, Iran, and Kuwait, all the way to the ocean
shore and back. No baths, no water to brush your teeth with, millions of flies, treated water out of
the river and diarthea forever (it seemed), we were alive and finally at the King Khalid Military
City. One hot shower before we go home. We had to tum in ail bullets, discarding fins, ASFAB
Caps and a couple of partial DU penetrators, which we threw in a trash dumpster at King Khalid
Military City. We washed our tanks and totally cleaned them inside and out, then prepared to

head home.

May 8, 1991, after an eternity (it seemed like) I finally stepped off the bus and saw my wife and
daughter. Her first response was “ love you” and mine was, “how about those 5 boys you
promised me”... My health was soon going straight down hill, T was feeling bad, teeth rotting and
my wife was having numerous infections._. Bladder, yeast, urinary tract. Her stomach was hurting
every day and I went from 185 to 150 and from a 12 minute 2 mile, to barely making standard,
My wife went from 125 to 90 Ibs. The end of July, 1991, we finally had a glimmer of good
fortune...my wife was pregnant with our second child. She miscarried a month later. I didn’t know
what to do, or who to turn to... The whole post was falling apart... 3rd Armored and 1st Infantry
hated 2nd Armored, because we had shot and killed some of their men. Everyone was eaten up
with guilt and-about 30% of my Company was sick. There was no leadership or counseling, we
were all fighting with each other, drinking too much and getting sicker as time passed. My wife
Shawna was sick and hurting so bad, she was totally homebound.

1 was discharged out of the Army on December 31, 1991. My records, medical and personal,
were lost. My accomplishments had included Excellence in Armor, a Letter of Achievement from
LTC Frank J. Gehrki, an Army Commendation Medal with V for Valor, an Army Service Ribbon
. Liberation of Kuwait Medal {from Kuwait), an' Army Service Ribbon Liberation of Kuwait Medal
{from Saudi Arabia), National Defense, Southwest Asia Service and a Valitorious Unit Citation,
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My highest rank was Specialist E-4, promotable and held Corporal stripes for a short time. This
was where 1 had planned and hoped for a future, I had become a model soldier before and during
the war. But after the war was a different matter. I was discharged.

Summer of ‘92.., We were glad to be back in Oklahoma. Shawna was hanging in pretty tough, but
her health was going downhill fast. She had dizzy spells, irregular weight Toss, but her main
problem was her stomach. She couldn’t go a day without feeling sick to her stomach. In
September ‘92, my wife had to have 5 porcelain caps put in her mouth, because her teeth were
(and still are} falling out. Along with Shawna’s problems, I was dealing with chronic fatigue,
weight loss, aching joints, respiratory and sinus problems. I went to the VA and saw the doctors.
They would do some tests, give me some pills and send me home. Pretty soon, I had a very
impressive collection of pills to take. At age 24, just out of the Army...an ex-12 minute 2 miler...I
thought this was odd, but trusted the doctors, afier all, they’re the experts. I told them about my
exposure to Hazards in the Gulf, including DU and possible chemicals. I explained to the Doctor
that I might be one of those guys with the so-called Gulf War Syndrome. His response was,
you’re working too hard, try to slow down. I worked an average 8 hour a day job, just like
everyone else. But for me, after 8 hours, I could hardly walk because of swollen joints. So the
doctor told me to slow down and 1 did, but this did not help me and meanwhile, my wife was
getting sicker. But because we were told that they couldnt find anything wrong, we decided to
start trying to have kids again... but nothing would work, 50 we figured that one of us must have
a fertility problem.

In the summer of ‘93, Shawna and I were having severe health problems, at this point Shawna had
been in and out of many emergency rooms. They would do tests and tell me she’s not sick.., Take
her home. I was still being told by the Tulsa VA and Muskogee VA that there was no Gulf War
Tiness. I didn’t know in 1993, that there was a Gulf War Exam. .. | still believed the VA and the
doctors that said there was nothing wrong with me. [ trusted their explanation. As for my wife, it
was in 1993 that doctors started telling me that my wife must have some sort of mental problem,
because she was so sick, without any sign of a problem. They did find out that she had chronic
yeast infections, bladder and urinary tract infections. She then started telling me that my semen
burned her. Shawna said at that point, “There’s something very wrong, do you think something
might have happened to you?’ My reaction was, “No way! If anything was wrong, don’t you
think the VA doctors, whom I’ve put all my trust in, would tell me if there were any problems?”

In the summer of ‘04, I felt things were going better. I was promoted to a full time letter carrier
with the U 8. Post Office. I thought OK, now we’ll buy a house, be able to pay bills, forget our
past problems and get healthy. We started going to a specialist for Shawna. This was new
compared to all the emergency room trips we were having to make and felt that finally someone
would be able to either give us an explanation and/or find the cause of her problems.

In the summer of ‘95, her weight was down under 90 Ibs. At this point, she has 85% of the
symptoms on the enclosed list. The VA has almost convinced me that my health problems are
mental instead of physical. My medical records, which I have copies of, state, “I believe the
patient has been coached and is trying to get increased evaluation.” I’d pretty much given up on

. trying to get any medical care, because where do you go after they slam every door in your face?
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Even non-service connected vets are supposed to get care for Gulf War ailments, but what are we
going to do? How do we get any tests done, if they don’t acknowledge any Gulf War Syndrome?
My frustration was and still is that I've told them my ailments and where I hurt. I know what the
doctor needs to check for, because I was there and I know what I handled and was exposed to
and I'm sure there were 2 lot of unknown agents from the enemy that I also came in contact with,
but he’s got the education, he’s the doctor and instead of saying this is wrong and this is what
needs to be done...and that is to test for DU exposure and chemical and biological exposure,
etc....but instead they do nothing but try and blame it on Post Traumatic Stress. They need to try
and help these Veterans and their families. If they can transplant a heart, do brain surgery and find
cures for all sorts of ailments and diseases, then why don’t they run enough tests until they find
out what we have? But the VA will not do tests, will not try to help, they act like they don’t even
care.

At this point in time, my performance at the Post Office is failing, but I'm able to put on a great
show outside of the home. I was fearful of losing my job, because we had just bought a home and
for once I thought that just maybe I could be man enough to overlook how I was feeling
physically and try to get on with our lives. But by then, 1 was displaying % of the symptoms on
the enclosed list, swelling joints, fatigue and memory loss, were the main ailments affecting my
performance at work. I was skipping lunch breaks to keep up my deliveries, because speed and
accuracy were an intricate part of a walking postman’s route. There were times I couldn’t
remember what I was forgetting. I would get lost, put wrong mail in people’s boxes and I would
panic. Things got worse, more sick days, when before I never missed work. Before the Gulf War,
Shawna and I were never sick. So I had no choice but to leave my $30,000 a year job, plus 2
retirements, plus insurance, to live on $462.00 a month. And that $462.00 is what we have lived
off of for the past year. Our house payment is $500.00 a month, so we’re already in the hole. Our
friends and Shawna’s family have paid all of our utilities. Any other bills go unpaid. We have no
car insurance, no house insurance, creditors threatening to sue us and sometimes no gas to go to
town or to the doctor. I now spend all my time taking care of my wife and my medical needs. My
wife is totally homebound, can’t drive and will pass out in heat and from strong scents.

The VA continues to deny any benefits (other than Post Traumatic Stress), any medical care
(pertaining to my exposure) or any Gulf War Syndrome. I asked to go to a Gulf War Hospital for
better testing, the VA doctor said OK then left the room and that was it! I asked later when I was
going for further testing, the VA said your doctor feels you do not need it. P've volunteered

- myself and my wife for any special testing,

example: Radiation Exposure... My claim for exposure to DU was cancelled at the Tulsa VA
example: Buming Semen Syndrome... I called Dr. Todd at the Muskogee VA. He gives the Gulf
War Exams. He said, “I’ve never heard of that.” I told hime it was VA funded. He said, “Sorry, 1

-can’t help.”

I’ve been misdiagnosed, mistreated, abused, used, I've been lied to and cheated. If the VA thinks
T’m in it for just the money, well I've got to tell you that there is no amount of money, not even a
billion dollars, that could take back the mental and physical suffering my wife has been throught
these last 6 years. If it wasa’t for the Indian Program of the Cherokee Nation, we would be eating
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out of the trash. Can the Government resolve this matter quickly and start helping us, or are we
going to be forgotten?

Up until now, 1 trusted their doctors with my life, because during the war they would have been
my lifeline, should T have been wounded. But the attitude at the VA now is that the only reason
I'm trying to seek help is to get money. Well, I am not in a hand to hand combat war now, but |
have been wounded, my body is crying out for help, it's deteriorating. This same organization
who would have risked saving me during the war, should stand behind me and give me, my
family, and the other Veterans suffering from Gulf War Syndrome, the same medical attention as
they would have on the battlefield. Many have died since returning from the Gulf and we are
fighting for our lives. Just as Vietnam Veterans exposed to Agent Orange fought for help, please
don’t wait until its too late.

Thank you for your time.

Sincerely,
Michael Joseph Stacy

Attachments: Two pages
{List of Symptoms)
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Mr. SHAYS. Mr. Stacy, thank you. I would like to ask you. You
did not read much of your testimony. On page 2 of the testimony
I have, I have a typed sheet. Do you have that typed testimony?

Mr. STACY. No, sir. Sir, I am 40 percent disabled. I receive $467
a month. I left the Post Office after 3 years. My house payment is
$500 a month. I do not even have money to drive or put gas in my
car. We are literally starving to death. We receive no help from no-
body. I was unable to get this typed. I was lucky to be able to get
my written testimony typed and sent to you whenever I did.

%\/Ir. SHAYS. So the testimony we are looking at, we retyped our-
selves.

Mr. StAcy. I believe so, sir.

Mr. SHAYS. Well, I just feel inclined to ask you to read what we
have on page 2, the typed sheet. Do you have it? It starts on Janu-
ary 21.

Mr. Stacy. Talking about on January 21?

Mr. SHAYS. I would like you to read that page.

Mr. Stacy. On January 21, 1991, which, sir, I would like to say
every bit of this came from my diary, is true, to the best of my
knowledge. Some information may be incorrect, but everything
written in my diary was written at that date.

“On January 21, 1991”—also a day I will never forget, my 22nd
birthday—“we rolled toward Iraq. We prepared for war and waited
and waited and waited and waited and waited. Then it started,
February 16, 1991. A company from our brigade made contact.
They shot a truck and a berm with TOW missiles and had a couple
of small gun fights. February 17, war hit home, and we lost a Brad-
ley to enemy fire, a rocket-propelled grenade. Two killed, four badly
wounded. The bombing continued, so heavy at times, you could not
sleep for days.

“We crossed the border for good on February 24, 1991. When we
crossed, we were in MOPP—4; after we crossed, we went to MOPP
Level 0, and then repackaged our MOPP suits, the same ones we
opened in base camp back in early January 1991, and had worn on
numerous training expeditions and had repackaged each time, un-
aware that they were useless after their initial opening. On the
same day, February 24, 1991, we came under attack from enemy
artillery, some of which exploded in the sky over us and created a
white cloud, which then disintegrated over us.

“We had thought it was a marker, so we moved. This continued
all day until our artillery knocked them out for good.”

Sir, would you like for me to continue?

Mr. SHAYS. Yes, I would like you to continue.

Mr. StAcY. “February 25, 1991, we started making contact as we
were moving toward Iran. February 26, 1830 hours, we rolled out
onto a small battlefield, a place I will never forget. There were
trucks, tanks, BMPs, and troops. We freely engaged the enemy
until 4:15 a.m. I heard ‘Cease fire, cease-fire, cease-fire. There are
friendlies to the front.” Before the third ‘cease-fire,” we had already
engaged them, shooting an American M1A1 from the 3rd Armored
Division. We shot them six times. We provided rescue efforts, but
their ammo was cooking off, exploding, so we abandoned any fur-
ther rescue, backed up 100 meters, set up a perimeter, and waited
until dawn.
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“That night, we lost an M1A1l and a Bradley Fighting Vehicle
tofriendly fire. Eight buddies from my battalion were dead, and
wewere responsible for killing them.”

Would you like me to continue, sir?

Mr. SHAYS. If you do not mind. This is your testimony, and I just
hink it is important.

Mr. StAcY. “The first depleted uranium penetrator we fired was
on January 27, 1991. We fired Sabot and Heat.” “Sabot” is a de-
pleted uranium penetrator, and the “Heat” is high explosive. “We
fired three of each to battle sight our main gun. After we fired our
first Sabot round, we knew then the DU penetrator was the round
of choice. I think a full combat load for an M1A1l Heavy is 56
rounds. There is a certain load plan you follow, so many Sabot and
Heat in your main ammo storage area and so many of each in your
secondary storage area. I was the loader on my tank, and after we
fired our first DU penetrator, our platoon switched the ammo. Put
all DU penetrators in the main storage area, put the heat rounds
in secondary storage. We were told, I quote: ‘Shoot ’em while you
got ’em.” The DU penetrators were so devastating that we used
them for everything, tanks, trucks, light-armored vehicles, bunk-
ers—everything but the troops. We found out very fast that the de-
pleted uranium penetrators were 1,000 times more devastating
than we expected. When a bunker was shot with the DU penetra-
tor, just the percussion from the round will kill any troops in the
area. We wanted to shoot the good stuff and as much as possible.

“We were at war, with the best equipment out of all the Coalition
Forces. No law, no rules, engage at will. My Platoon alone,” these
numbers are all estimated; no numbers are exact. I was just a pri-
vate in the Gulf; I only knew what I was told. “Fired approximately
120 DU penetrators, with 4 tanks per Platoon. Thirty penetrators
fired per tank, plus another 3 penetrators to battle sight our main
gun, on January 27. Plus another 3 penetrators on January 28,
1991. That is approximately 36 depleted uranium penetrators each
tank fired. There are 12 tanks per Company, 4 Companies per Bat-
talion, we had two battalions on line, the 2nd Armored Division
and 3rd, that is a total of 96 tanks. Plus we were attached to the
1st Infantry Division. They are a mechanized battalion with un-
known numbers of Bradleys, which fired 30-millimeter DU rounds.
So as you can well expect, we were constantly in contact with this
ammo.”

Mr. SHAYS. Thank you, Mr. Stacy.

Mr. Stacy. Thank you, sir.

Mr. SHAYS. Is there anything else of your testimony you want to
read us, or shall we go to Staff Sgt. Zeller?

Mr. Stacy. No, sir. Thank you.

Mr. SHAYS. Thank you. Sgt. Zeller.

Staff SGT. ZELLER. Yes, sir. Gentlepersons, this is about a grunt’s
life, blood, sweat, and tears. Some of you up here will not under-
stand this. I am not a good speaker, but was blessed with the gift
of gab. I thank you for the opportunity to speak, and I hope the
money spent for me coming here will change my present position.

Possible causation: Service in the Gulf war due to combat in the
theater. Nuclear radioactive weapons and atomic energy plants.
Depleted uranium, microwave technology kill zone creating electric
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storms. We had electric storms in the desert, sir, that the lightning
went this way—OK—and that is explainable.

Destroyed power plant at Quasyr Hammid and Al Anbar Atomic
Research Space Center. OK? And that is documented. Biological
weapons: cholera, anthrax, botuluum microtoxin. Chemical weap-
ons: cyclo sarin/sarin, soman, tabun, mustard, blister blood. Pro-
phylactic drugs, serums, and vaccines, malarian drugs. PB
(pyridostigmine bromide); it causes damage to number 6 chro-
mosome. My children are susceptible at third generation to come
out being deformed.

Specific oil-based adjuvants: NTTTP, squalene, Vax Syn,
Vacinae, Type C Retrovirus, Canary Pox Virus, Glycoprotein 120
and 160 Antigens; oil fire environmental factors.

They are now recognizing Exxon Valdez Syndrome,
leshamenasis, ultraviolet-light overexposure, malaria; Mohammed’s
Revenge, which is a rare bacterium that is very pathogenic.

Questions: Plausible denial, true or false? I am it, sir. I have
been in SOCOM, Special Operations Command. Something is
wrong when all the resources are spent on history, how we got sick,
instead of cures for it, if any. Diagnoses have been made, but no
treatments are being utilized or considered.

I would like to point out that Congress is being wrongfully
briefed by the leadership of the investigation. Could agencies in the
Government utilize national security titles to develop and research
without notice? Could this national security title provide them pro-
tection from within to continue the facade?

From the registration data base in California to the investigation
team in Virginia, what is their purpose and command? At the end
of the command, why is there a logistics expert and not a doctor
of medicine? Is the data base to cure or to count, sir? Why are they
not using subject matter experts like us Gulf war sick and wound-
ed to get the most eyewitness accounts? I volunteer for the inves-
tigation team.

Can it be that the truth or the cure is intentionally being ignored
for the purpose of protocol protection? Are the studies conducted for
a possible cure to our disease process or for reinventing the intel-
ligence already available? Does research take time, and is this a
delay so we never find a possible cure or remedy? Can the cure be
purposely hidden as not to expose the cause of the effect? The cure
is the effect and will inevitably expose the cause to this Gulf War
Syndrome.

Is the cause reflective of some unethical decision or practice? We
have come back on our word many times in the investigation proc-
ess. Why not consider the possibilities? Cause: If your word is
changed several times, either you are lacking knowledge or inten-
tionally diverting the information. Can we hold supposed national
security in such high degree as to allow our brave soldiers denied
causation? National security is to protect the Nation. It seems as
though we are taking individuals’ protection to a new height.

Will this protection continue until every last vet is dead and
gone, or will the priorities be recognized? Human life is too pre-
cious a resource to be sacrificed for the good of a few men’s securi-
ties. What gives the person not in harm’s way the power to make
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these decisions? Considerations: If they had done this, it might
have been better.

This is brief, due to time limit on testimony. Most Gulf war vet-
erans are not actually interested in cause of illness, just being
cured or at least being acknowledged as having the physical illness.
The below items may make the search for a cure more readily
available. We know a lot of these things about this illness, but
most of it is considered not conclusive or left at that. We need to
take restrictions off valuable information and consider it for cause.

All T want to do is to see my grandchildren grow up, because this
illness is not over with me. And my five boys at least deserve this.
Koch’s Postulate: Define the pathology. This is doctor talk, sir, that
I looked up. Define the pathology. Isolate suspect ideology agent.
Reintroduce that agent into host. Reproduce the pathology. Natu-
rally, we cannot do this with humans; however, we can back track
and use information which is out there to build our case.

Cardinal rule in science: “Occam’s Razor.” Entities should not be
multiplied unnecessarily, or, more succinctly, the simplest of com-
peting theories be preferred to the more complex. Definitions: What
is the disease process? Systemic autoimmune disease process; neu-
rological disease process. Environmental illness infectious disease.
Chemical-characterized disease process. Biological-characterized
disease process. Radiological characterized disease process.

Wgat do we know? All forms of immune disease are being recog-
nized.

Next one. From the central nervous system two peripheral
neuropathies are being recognized: cholinergic crisis due to PB tab-
lets. That also happens with nerve agent. Oil well smoke and spill
Exxon-Valdez Sickness is being recognized. The chemicals

Mr. SHAYS. Sergeant, let me just interrupt a second.

Staff SGT. ZELLER. Sir, yes, sir.

Mr. SHAYS. I want to make sure that I learn from what you are
saying. I am having a hard time knowing—I got the first part of
your testimony. I am in left field now in this part of your testi-
mony. Tell me your point in going through this list.

Staff SGT. ZELLER. The point is, sir, on the definitions, for exam-
ple, like, I went all the way up to Walter Reed

Mr. SHAYS. Right.

Staff SGT. ZELLER [continuing]. And they said, well, this sounds
like lupus, but they did not do anything for it. Well, I went home
and did my homework, sir, and I read lupus; and what I have
wrong with me, sir, is to a “T” lupus. And there are ways to test
for lupus and find out for sure, and why haven’t they done it, sir?

Mr. SHAYS. OK. It is important for me that you be allowed to
continue and do what you want to do.

Staff SGT. ZELLER. Sir, yes, sir.

Mr. SHAYS. And then I just need to tell you what I think it will
be helpful for the committee afterwards, but maybe I could tell that
to you now as well. We need to know a little bit about your experi-
ence in the Gulf because we have others who testify, we are trying
to see where there are similarities.

I mean, for instance, the first two witnesses talked about the
alarms going off. The military has consistently told us the hun-
dreds, if not thousands of times, the alarms went off, they were
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false; and yet we have people who will come to this committee,
sometimes off the record, and say that is simply garbage, that
those alarms were not false; they detected low-level chemicals. And
virle are building a case, and we need to make sure we are doing
that.

It is important for me that you continue because this is impor-
tant to you, and, therefore, it is important to me. Afterwards, I am
going to have you come back and describe a little of your experi-
ence. OK?

Staff SGT. ZELLER. Sir, yes, sir.

Mr. SHAYS. Feel free to continue.

Staff ScT. ZELLER. Radiological characterized disease process.
What do we know? All forms of autoimmune disease are being rec-
ognized, from central nervous system to peripheral neuropathies
are being recognized. Oil well smoke, chemical chiasma, as well as
isolated reports in theater not considered official are being recog-
nized. Rad Haz Al Anbar, Quasyr Hammid Atomic Power Plant,
and depleted uranium 235 are now being recognized.

Quasyr Hamid, sir, was an atomic energy plant that was bombed
by the Coalition. Cholinergic crisis due to pyridostigmine bromide
also nerve agent. And it talks about the receptors and how they
work in motors, causing contractions in the muscles, secretion-
causing glands to secrete. I have got all these things, sir. Inhibitory
causing most organs to become quiescent. Well, sir, this diarrhea
and stuff that we have that is really gross, well, the intestinal tract
becomes quiescent, and that is why we have this happening to us.

And it goes on and goes on, and then final on this, before I get
to who I am, the chain of command to the Commander-in-Chief, I
have solicited them, sir, and I thank you so much for letting me
come here because I have not gotten anything but a wall that I
cannot climb, sir.

Another thing, sir, is it talks about this cholinergic crisis, and it
talks about the body, and I have got military reports, the cover
sheets for them, and it says that if you take pyridostigmine bro-
mide for more than 8 days constantly, and I took over six packs
of 22 or 24 in a pack of those pyridostigmine bromides because they
told us to take them and never told us to stop, so

Mr. SHAYS. Sergeant, they did not tell you; they ordered you to
take them.

Staff SGT. ZELLER. Yes, sir. Yes, sir. They said, you do it, or you
die, that type of order. The 101st is expecting no mercy, sir. But
it says here, body will dysfunction; it causes permanent injury
through the blood-brain barrier, and it says it in the reports.

Sir, I just want to finish this, and I want to say that this Iraqi
protection prisoner program, taxpayers’ money, I regret to be treat-
ed like the enemy. I watched C—141’s, and I watched Iraqis get on
the aircraft and come home, here in the United States, sir. OK.

This is only the beginning of the information out in the field. God
help us and our families. P.S.: We are like Teenage Mutant Ninja
Turtles, if you are familiar. I have five boys that teach me about
them.

Sir, my name is Mark James Zeller, and I went through basic
training in 1986, and I got my Aircraft Armament School in 1987.
I went from there, in February 1988, to Fort Bragg, NC, and was
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assigned to 1st SOCOM. I participated in Operation Prime Chance
I, Prime Chance II, Praying Mantis, and Earnest Will, Persian
Gulf-Kuwaiti Oil Tanker Security Force. April 1989 to present day,
Fort Rucker, Delta Company, 2/2nd 229th. I participated in Oper-
ations Desert Shield, Desert Storm, Desert Calm.

Sir, these are all in the same geographic area. My involvement
in this geographic area dates back to the late 1980’s. While as-
signed at Fort Rucker, NC, we assisted Kuwait and Iraq with their
oil flow to the rest of the world, because the common enemy was
Iran. The common enemy, Iran, discontinued their actions after we
built Iraq up with military might, but Iraq changed their minds
after defeating Iran. The operations I list above are continuations
to the present day to include this committee meeting today.

The Persian Gulf war is not officially over, sir. I do not know if
you realize that. My tour of duties at Fort Bragg were temporary
duty missions with 90-day intervals. During this time, I lived off
the economy and only got sick from Rift Valley Fever from eating
uncooked lamb meat in a souk, or ancient, mall-like area, down-
town.

I was honestly protected less from the environment during this
mission because it was all stuff provided by host nations. What 1
mean is USDA and grading of health is not as controlled, and
green tracers were a fact from the Iranian Government.

So why do I get only Rift Valley Fever and come home well as
to be expected? In addition, PTSDs should have surfaced then
under stress of Special Ops. Why am I now sick as can be with
Gulf War Syndrome?

Let me try to explain my maneuvers and experiences now during
Desert Shield and Desert Storm. Duty: Aircraft Armament Techni-
cian, AH-64 Apaches. Assigned, 2/229th Attack Helicopter Regi-
ment, Fort Rucker, AL, June 1990, aka 2/101st AHR after de-
ployed. OPCON to the commander of 101st Air Assault Division,
Fort Campbell, KY, August 1990, via deployed to Kingdom of Saudi
Arabia. Arrived, Dhahran International Airport, August 1990.
Moves—“moves,” sir, meaning going from one FOB to another of
forward operating base.

Moves, FOB Eagle I or King Fahd International Airport between
August 1990 to December 1990. Explored the FOB Tranquility
Area, readied all aircraft for deep attack mission. Key personnel
got wrist watches with no face on them and strange, smoke-screen
operation was conducted at King Fahd International Airport.

Sir, that wrist watch, I do not know this gentleman. I did not
know him until we got in the hotel, and we just started gabbing.
A long story short: He has the same claims I have. This wrist
watch, on the back of it, they are told not to take them off. I peeled
it back on one of the females that was in our unit, a medic, and
it said “PRC Radiac 27” on the back. OK? So I know it is a Radiac
meter.

And there were people that came along, and they had this, like,
board thing they put over it, and they were able to register what-
ever it was, but they never told us what the registrations were,
what was going on, and so forth and so on. It was the circle with
the “A” in the middle, Third Army. It was a test-activity group.
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Smokescreen operations was conducted at King Fahd Inter-
national Airport. The wrist watches were Radiac monitors labeled
on back, and why we needed them, I do not know. They were
picked up from key personnel, March 1991, and the smoke screen
is still a mystery to all of us to this day. We were only told it was
something they were testing. I got really sick after being at FOB
Tranquility, so for the first time I came back to the airport with
a 104 fever, sweats, chills, and loose stools, if I may say that, sir.
It is pretty disgusting. I got a real bad reaction to medicine given
by a flight surgeon after being seen.

FOB Tranquility or West Nariya, North AxZil-Fi-Frontier, De-
cember 1990. I started taking pyridostigmine pills for the preven-
tion of nerve agent poisoning in the event Iraq chose to use it. I
was only told it would help me survive, not that it could have side
effects or kill you and that it was experimental. I took more than
60 of these pills.

Sir, I must also add about those pyridostigmine situations, there
were people dying, dropping dead on Taplin Road, and if you can-
not find records of it, I cannot either, but I remember the National
Guard unit in Florida that had the dolphins on their Blackhawks,
and whatever that regiment is, you will be able to figure it out, and
they will be able to tell you about these people.

Mr. SHAYS. Let me just say, that is now part of your testimony.

Staff SGT. ZELLER. Roger that, sir. A radio message

Mr. SHAYS. Sergeant?

Staff SGT. ZELLER. Sir?

Mr. SHAYS. I do not want you to be casual.

Staff SGT. ZELLER. Sir, yes, sir.

Mr. SHAYS. You were saying “dropping dead.” You just mean col-
lapsing out of fatigue?

Staff SaT. ZELLER. Well, cholinergic crisis, sir, causes the
nerves——

Mr. SHAYS. No, no. That is not what I asked. You made a state-
ment that people walking on the street——

Staff SGT. ZELLER. Their hearts stopped, sir. That is what they
said. They said their heart stopped, is the way they died.

Mr. SHAYS. OK. And you are saying that you know for a fact that
they were dead?

Staff SGT. ZELLER. Yes, sir.

Mr. SHAYS. How many soldiers are you talking about?

Staff SaT. ZELLER. What I was told, down the Taplin was, like,
125 people had adverse effects from these PB tablets.

Mr. SHAYS. What I am going to ask you to do is we are going
to have a vote, and we are going to have a second vote after. I am
going to ask you to finish your testimony in the next 3 or 4 min-
utes, and then we are going to go vote, and then we are going to
ask questions.

Staff SGT. ZELLER. Sir, yes, sir. A radio message came down, go
to MOPP Level 4, full protective gear; SCUD has been fired in your
vicinity and is down wind, contaminant to your vicinity. That
night, a few M-8 alarms went off, but it was told to be all clear.
I began to leak blood out of my ears on a pillow every morning, just
spots; nosebleeds; lip began to split. Sir, my lip split all the way
up to my nose, and the center of my tongue started splitting. I do
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not know what it was, sir, but it happened. They tried to say it was
dehydration, but I do not see how it was dehydration for that to
be happening.

Headaches, pounding in the ears, eyes sore. My hair felt like
something was pulling it out, and I urinated a lot. I hope I am al-
lowed to say that. FOB Eagle II, or King Khalid Military City, Al
Qaysumah/Hafar Al Batin-Frontier, January 1991. On guard duty
around midnight to the west of our position SCUD missile is shot
down.

Next morning, before stand-to, some more M-8 alarms go off, but
it was ignored. Also received these injections said to be benefit of
my health. One was called gamma globulin, and the other two were
coined “NUC dJuice” and “Bot Tox/Anthrax Vaccine.” I stepped up
to receive my shots with shot records in hand, and only GG was
annotated, so I objected to the other two shots. The flight surgeon
took me immediately to the commanding officer, who showed me
the blue book and told me, “Take them or be court-martialed.”

I felt really sick after the shots, became really tired, and could
sleep through anything, including allied bombing over the border.
FOB G-Day, or North Samah/South Al Julaydak-Frontier, January
1991. This is a rally point for ground convoys to assemble for inser-
tion into Iragq.

MSR Dakota to Virginia. Many practices were held prior to the
actual day. We were instructed to go to MOPP Level 4 because we
will be entering a known contaminated area. A man was seen on
a fence who died instantly, and animal herds, no flies around,
alive. SCUD missile found next to road south of Samah. M-8
alarms connected to vehicles went off and paper was changing col-
ors. Drive on, was the order. I began to get lesions all over my
body. I told by medical personnel it is because of the lack of hy-
giene under these conditions.

FOB Cobra, or North Tukayyid/North Quiban Layyah/South Al
Busayyah.

Mr. SHAYS. Sergeant, I am going to ask you to pick the best,
most important part of what remains because we do need to

Staff SGT. ZELLER. Yes, sir. Upon arriving in Cobra, we received
artillery that produced proofs of off-white dust. Air Force A-10 air-
craft, 10 foot off deck, flew overhead after calling rear for support
and leveled a flat-top mountain north of Quiban Layyah. I began
to have pinkish conjunctivitis, blurred vision, thick spit, tasted
metal, no hunger, ears, fingernails bled. I slept a lot when not
working, and hands and feet felt like ants crawling on them.

I had an incident where I was driving, could see, hear, et cetera,
but could not move all of a sudden. I ran into a sand ditch, and
hitting the steering wheel shook me out of it. The prisoners that
I was able to talk to said they were sick and tired. I was starting
to worry at this point because it sounded like they had what I had.
Alarms and paper were turning colors during the whole time.

Fire Base Viper——

Mr. SHAYS. Sergeant, you are not going to be able to read the
Whé)le thing through, so just pick the part that you think in the
end——

Staff SGT. ZELLER. OK. This is Dhahran/Kasmeeyah, and there
were more dead animals, POWs, very sick ones, I may add, MPs
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holding them, with inoperable radio and no water or food, left be-
hind by their unit because movement; MPs told to stay and guard
them by their commander. We gave them what food and water we
had and called to the rear National Guard Fills—that means peo-
ple that were put in their unit were helping out convoy police. On
the road past that, Tallil, were bunkers with SCUD trucks next to
them on the left.

When we were coming back out of the country, sir, at Fire Base
Cobra, where we came back to the same fire base we came
from——

Mr. SHAYS. Excuse me. We are going to have to go. We have 3
minutes before——

Staff SGT. ZELLER. OK, sir.

Mr. SHAYS. I am going to interrupt you and just say one last
point before we go. During Watergate, when Martha Mitchell was
describing absurd things that were happening, everyone thought
she was crazy, and everyone around her was sane. When she
talked about all these crazy things that were happening around
her, she happened to have been right, and I just say that to some
of our audience who may hear some things that sound a little
strange, but may in the end it may be very right. We are going to
recess.

[The prepared statement of Staff Sgt. Zeller follows:]
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[Recess.]

Mr. SHAYS. My hope is that we can have a candid dialog, in
which we will learn more about your experiences in the hope of
coming to this ultimate goal of properly diagnosing, effectively
treating, and fairly you and our other veterans. That is the motive
of this committee.

Now, we want to properly diagnose, effectively treat, and fairly
compensate. Now, some of what I have heard today, I understood,;
some of what I heard, I did not quite understand. One thing,
though, I will say to you: It wrenches my heart to think that you
have so little faith in the DOD, the Department of Veterans’ Ad-
ministration, in the doctors that have looked at you, that you then
start the process of trying to figure out what is wrong with you be-
cause you do not think the doctors are, and that wrenches my
heart.

And we have had other veterans who have come and testified.
When I was going to vote—I have come to this conclusion. I am
tired of the DOD telling us that the alarms were false alarms. I
have just come to conclude that I cannot accept that anymore.

And the reason is that those alarms did not go off basically be-
fore the war; they went off during the war. They did not go off
when they were exposed to all other things, but when the war
started, these alarms started to go off. I cannot reconcile the loss
of data, and so your testimony of the alarms going off and so on
are not unimportant to me. I am not going to accept anymore the
DOD position that these are false alarms. I just do not accept it.

Col. RoMAN. Thank you.

Mr. SHAYS. They are going to have to prove to me that they are
false before I accept them. I obviously discounted a long time ago
the DOD’s position that held us back for 4 years, that if you did
not basically show acute signs of chemical exposure, that if you
were exposed to low-level exposure that was not, therefore, acute,
in the end there is no harmful result from that. We know in this
country, working with chemicals, low-level exposure leads to illness
and death. So I do not accept that and I did not accept a long time
ago.

Now, all of you are heroes, all of you, and you served our country
with distinction, and I believe your testimony will help us get the
answers you want. Now, one of the lines of questions that I want
is, I want to know—again, some of you have said on this record,
if you were in any area of the operation where the alarms went off,
and I want to know those experiences, and I want to know how you
reacted to it. I want to know what you did and how you reacted
to it. Col. Roman, I will start with you.

Col. RoMmaN. I was in SCUD Alley there in Riyadh the first time
I saw a SCUD. They trained us to put on our gas mask equipment
in 14 seconds, from the time you pop it out of your container until
you put it over your head and tie it real quick. I think the first
time I saw a SCUD, I had it down to about 7 seconds, maybe short-
er than that, and at that point in time the alarm did, in fact, go
off. After the Patriot struck the SCUD, the chemical alarm started
going off, and five or six times subsequent to that or after that,
about the same things happened.
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Mr. SHAYS. Was that the first time the alarm went off, after the
war had begun?

Col. RoMAN. After the war had begun.

Mr. SHAYS. So you did not hear alarms before the war.

Col. ROMAN. Oh, no, sir, only when the SCUDs were in the air.

Mr. SHAYS. Now, that is conceivable that the alarm went off,
though, because of the SCUD and not because of a detector. Is that
correct?

Col. RoMAN. Yes, sir.

Mr. SHAYS. OK.

Col. ROMAN. I did not hear them go off at any other time person-
ally unless there was a SCUD attack. And on one occasion—no, two
occasions, I heard the alarms go off while I was in the Dhahran,
but also it was after the SCUD attack.

Mr. SHAYS. Did you have confidence in the gear that you wore?
Did you feel that if you were, in fact, exposed to chemicals, that
the gear would do the job it was required to do?

Col. RoMAN. That the what, sir?

Mr. SHAYS. Did you have confidence that the protective gear,
when you went into MOPP—4, that when you put this protective
gear on, that it would do the job?

Col. RoMAN. We were not given that MOPP gear, sir. We had our
chemical masks with us at all times, but we did not have access
to the MOPP gear when I was——

Mr. SHAYS. So you just had the masks.

Col. ROMAN. Yes, sir.

Mr. SHAYS. No other equipment?

Col. ROMAN. No, sir.

Mr. SHAYS. OK. And did you take PB?

Col. ROMAN. Yes, sir.

Mr. SHAYS. For how many days?

Col. ROMAN. The required number of days and the required num-
ber of dosage.

Mr. SHAYS. Were you warned that it was an experimental drug
for that purpose?

Col. RoMAN. No, sir.

}11\/11"‘.? SHAYS. Were you asked to take it, requested to take it, or
what?

Col. RoMAN. No. It was given to us. In the Army you are given
something to take like that as part of your equipment or as part
of your dosage, and you take it without question.

Mr. SHAYS. OK. Thank you.

Mr. CANTERBURY. Sir, I remember the first time I experienced
chemical alarms sounding and SCUD alerts was when just days
prior to the air campaign starting. I was at King Khalid Military
City when this occurred, and I remember during those alarms we
immediately donned our masks, got into protective gear, MOPP—4.

Mr. SHAYS. So you had protective gear.

Mr. CANTERBURY. That is correct, sir.

Mr. SHAYS. And you put it on. Let me first go back to you, Col.
Roman. How many times did you end up putting the mask on dur-
ing the operation before?

Col. ROMAN. I remember having the mask on only on two occa-
sions. Yes, sir.
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Mr. SHAYS. How many times, Mr. Canterbury?

Mr. CANTERBURY. I am going to guesstimate probably about
eight, total.

Mr. SHAYS. So it happened enough times that you are not quite
sure of the count.

Mr. CANTERBURY. That is correct, sir.

Mr. SHAYS. In any of those experiences of the first two of you did
you feel, taste, or react to those alarms? Did you see anything, did
you feel anything, and did you have any effect? Colonel.

Col. ROMAN. No, sir. I could not say that I felt anything different
or saw anything different.

Mr. SHAYS. OK.

Mr. CANTERBURY. The same, sir.

Mr. SHAYS. OK.

Mr. CANTERBURY. I cannot really honestly say.

Mr. SHAYS. Thank you. Mr. Stacy.

Mr. STAcY. Sir, to my knowledge, we at one time——

Mr. SHAYS. First off, how many times did you hear an alarm?

Mr. Stacy. Sir, I did not hear an alarm. At one time, the only
people I saw the whole time I served in the Gulf was the 16 men
in my company. I am unaware of anybody that was testing for
chemicals. We did not test for chemicals. We did not have any fear
of chemicals. As soon as we crossed the border was the last time
we had our protective gear on.

Mr. SHAYS. But you had the protective gear with you.

Mr. STACY. Yes, sir.

Mr. SHAYS. And you never heard any alarms?

Mr. Stacy. No, sir.

Mr. SHAYS. And in terms of you took the pill, the PB, Mr. Can-
terbury, you took the prescribed doses?

Mr. CANTERBURY. Yes, I did, sir. I took it for probably a period
of 8 to 9 days.

Mr. SHAYS. Did you take it voluntarily, under order?

Mr. CANTERBURY. Under order and in the presence of a non-
commissioned officer.

Mr. SHAYS. Now, the purpose of the noncommissioned officer was
to what?

Mr. CANTERBURY. To ensure that the younger enlisted were tak-
ing those pills.

Mr. SHAYS. It was not to just help you figure out how to take it;
it was to make sure you took it.

Mr. CANTERBURY. That is correct, sir.

Mr. SHAYS. Were you warned by anyone that it was an experi-
mental drug?

Mr. CANTERBURY. No, sir, not that drug.

Mr. SHAYS. Mr. Stacy.

Mr. StAcy. Sir, I would like to add, we did go past a blown-up
ammunition dump, and we did find rounds that were suspected to
be chemical. We took the pills. I never asked any questions because
I believed in my chain of command, I believed we were doing the
right thing, and I wanted to survive in case there was chemicals
used on us.

Mr. SHAYS. So you were not warned that it was an experimental
drug.
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Mr. Stacy. No, sir.

Mr. SHAYS. OK. And since you did not hear any alarm in the
course of the operations that you were involved in, did you come
into areas where others had the masks on?

Mr. StAcY. No, sir. We had very little contact with any other
people. We were in the tanks, so we would not be able to hear any
alarms if they did go off. The NBC NCO from my unit, I never saw
him until the war was over and we were ready to deploy back to
Germany.

I do not know if they were testing. I know that we did not test.
There is one tank out of our platoon that is designated to test for
chemicals and they did not test. I was under the assumption that
we were trying to either save the materials for testing or that we
were not in the fear of any chemicals.

Mr. SHAYS. I know others are going to question you on depleted
uranium. I am going to come back on that issue. As someone who
was involved in sending you to Kuwait, we rejoiced in the fact that
there were so few who lost their lives; and, frankly, much of what
we heard was the battle from the air and what occurred there.

You have had very vivid description of the battlefield as it took
place, and it was something that I do not think enough Americans
have an appreciation of because there were some units that were
never really involved in the battle directly to the intensity you
were.

Mr. STAcy. Sir, that was the only skirmish that we had encoun-
tered that was of any significance to myself or any of the other sol-
diers. To my knowledge, now this engagement, the night engage-
ment I am talking about, first of all, we were on a 200-kilometer
attack into Iraq, 36 hours nonstop, no sleep. It was at night. We
were already tired. To my knowledge, we did not even move 5
miles. We rolled out there at 6:30 p.m., and it was 4 a.m., when
the friendly fire incident did occur, and we stopped and sat in the
battlefield until daylight and moved from there.

Mr. SHAYS. Well, we are going to come back, just to talk to you
about depleted uranium. So you did take the pill. You were not
warned that it was an experimental drug.

Mr. STACY. Yes, sir.

Mr. SHAYS. OK.

Mr. Stacy. Sir, I would like to also say, we did take another pill.
I did not know what it was. I have been told by another soldier in
my unit they were malaria pills. I am not sure of that, though.

Mr. SHAYS. Let me go to Sgt. Zeller. Sgt. Zeller, did you hear any
alarms go off?

Staff SGT. ZELLER. Sir, the ones I admitted to in this testimony,
and then, like I said before, the ones that were connected to the
vehicles who were convoying, they just went off all the time. And
before we did the convoy, we were told to go to MOPP Level 4, and
do not take it off until you go to the river, and we literally lived
in them. And, sir, I just want to let you know something, that I
was a chemical NCO, not fully schooled trained to have the MOS
but enough trained to be a battalion NCO.

The long story short is, sir, those cry-backs with the suits in
them with all the charcoal all over them, that we looked black as
night after we wore them, those things only last 12 hours, sir, and
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the one I testified to when I was up at Eagle, OK, and I was on
guard duty—no, not guard duty, but in Tranquility, and they said
SCUD is in the vicinity, we ripped the bags open and wore the
suits. Twelve hours later, we should have gotten new suits, sir. We
wore those suits all the way to Basra. We went all the way up to
Basra and then back, cutting off the Republican Guard.

Mr. SHAYS. How many days was that?

Staff SGT. ZELLER. Sir, that had to be at least 2 months. We
worked that long, and we sweat our tail feathers off in them. There
was no more charcoal left with them, but we still had nothing else.
We had no other skin.

Mr. SHAYS. I know you have it in your testimony, but I want it
part of this questioning when we refer back to the record. How
many times did the alarm go off that you recall?

Staff SaT. ZELLER. While driving all the time, it would just like
go off, and whoever’s alarm went off, they would stop, and then
they would go and they would reset it and then we would drive
along and then keep going.

Mr. SHAYS. Well, let me ask you this. Did you have the alarm
before when you were driving, and did it go off?

Staff SGT. ZELLER. No, sir. It did not go off while we were on the
other side of the border.

Mr. SHAYS. So when you were on the other side of the border
driving——

Staff SGT. ZELLER. When we crossed——

Mr. SHAYS. Hear my question. Hear my question.

Staff SGT. ZELLER. Sir.

Mr. SHAYS. You had the alarm in this vehicle for a while.

Staff SGT. ZELLER. No, sir. We did not put them on until we were
entering.

Mr. SHAYS. You did not turn on the alarm.

Staff SGT. ZELLER. We did not hook them to the vehicles until we
were entering Iraq;
Mr. SHAYS. OK.

Staff SGT. ZELLER [continuing]. Because they had knowledge of
contamination.

Mr. SHAYS. So it would really be pointless for me to make an as-
sumption that the alarm did not go off before because you did not
have them hooked up.

Staff SGT. ZELLER. Well, they were hooked up to a ground point.
On our perimeter we would set up a camp, and we would have
them on the outskirts of our perimeter, and each company was at
the outskirts of the perimeter, and they had responsibility for
theirs, and they had responsibility for theirs, and it was set up
strategically so if the wind blew this way and took something, that
one would go off, and all the message

Mr. SHAYS. So those alarms did not go off, but when you mount-
ed them on the vehicle——

Staff SGT. ZELLER. They were going off all the time when we
were driving, sir.

Mr. SHAYS. OK. Well, that would lend argument to the fact that
they would have been false alarms on the vehicles. It was not like
you had been driving with them on the vehicle before and not going
off.
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Staff SGT. ZELLER. Sir, I would challenge that for the fact that
we saw dead animals and so forth.

Mr. SHAYS. OK.

Staff SGT. ZELLER. And they did not have a bullet in them.

Mr. SHAYS. OK. I am going to just end with that, and we are
going to go. We have plenty of time here. The dead animals; I am
wondering if this is becoming folklore here. I would like to have
any of you who saw dead animals, did you see dead animals some-
times with flies and sometimes without? Did you see humans dead
with flies, without? Can any of you respond? I will start with you
Sgt. Zeller.

Staff SGT. ZELLER. Sir, the flies were like epidemic.

Mr. SHAYS. They were everywhere.

Staff SGT. ZELLER. Everywhere, but when we found these herds,
they were nowhere to be found, or they would be laying on the ani-
mal dead, deader than a door nail.

Mr. SHAYS. What would be laying on the animal?

Staff SGT. ZELLER. The fly.

a Mg SHAYS. So if you saw flies on the animal, they were dead
ies?

Staff SGT. ZELLER. Right, sir, on the animal. I mean, why would
the flies not be there, and they are everywhere else——

Mr. SHAYS. OK.

Staff SGT. ZELLER [continuing]. That might be clean possibly?

Mr. SHAYS. And then when you saw them, they were dead. That
is something you saw. Correct? If you saw:

Staff SGT. ZELLER. They were on the side of the road, sir. I mean,
you would be jogging, and then all of a sudden you would see a
flock of animals deader than a door nail.

Mr. SHAYS. OK. And you did not see gunshot wounds.

Staff SGT. ZELLER. No, sir. No bombs dropped, no nothing. The
area we went through, sir, was like the 82nd, 24th, and 101st. We
all went through an area that was called, like, a spearhead move.
We were not supposed to even be known that we were there. We
jumped over the top of Taplin Road. We moved up Taplin Road,
and supposedly Saddam did not know we were going to be there
because he moved all his men down toward Kuwait.

Mr. SHAYS. Yes. OK.

Staff SGT. ZELLER. So it was one of those, like, blitzkrieg situa-
tions, and we were a part of that. So——

Mr. SHAYS. I hear you. Mr. Stacy, any dead animals without flies
or dead flies?

Mr. StAcy. Sir, the dead that we saw, we were mounted on the
tanks. We did not stop and investigate. We just assumed every-
thing that we saw dead as a casualty of the war.

Mr. SHAYS. And you do not have any story about flies not being
on them. That was not something

Mr. Stacy. We did not investigate, sir.

Mr. SHAYS. I understand.

Mr. Stacy. Until the war was over with, that is when we started
going on clearing missions, but at that time we were in a different
location, and I did not witness any of that.

Mr. SHAYS. OK. And when you did the clearing mission at the
end, you did not witness any of that?
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Mr. StAcY. Not to my knowledge, sir. I have memory loss, and
it is hard to recollect some things.

Mr. SHAYS. Listen, I do not expect you are going to always have
an answer that you are going to know or that I am going to like;
I just want it on this record. OK?

Mr. STACY. Yes, sir.

Mr. SHAYS. Let me just ask the two of you gentlemen, and then
we will get to Mr. Sanders, did you see dead animals? Did you see
humans? Were there flies? Weren’t there flies?

Col. RoMaN. I have no experience, Mr. Chairman, with the dead
animals. The only flies I saw were on myself usually.

Mr. SHAYS. OK.

Mr. CANTERBURY. Sir, I experienced both dead sheep and human
bodies. I, like the sergeant down here, was up near the Taplin, and
that is where I experienced the sheep, and I did not see any flies
on those sheep.

Mr. SHAYS. And at the time did you notice it? Was it that inter-
esting, or was it later on that people—I am just wondering if we
are reconstructing this later.

Mr. CANTERBURY. No, sir.

Mr. SHAYS. Did you notice it then?

Mr. CANTERBURY. I remember discussing it with fellow soldiers
at that point in time. We were just right across the street from the
Taplin that the sergeant speaks of, and there were a lot of sheep
herding around that area, and just days prior to ground war is
when I saw, I personally saw the dead sheep with no flies. As far
as humans, I saw a lot, but I was in a convoy, and I did not have
time to look to see. OK? Sir?

Mr. SHAYS. Yes, sir.

Mr. CANTERBURY. There is something that I want to re-empha-
size about the chemical alarms.

Mr. SHAYS. Yes, sir.

Mr. CANTERBURY. You asked, what did you do when chemical
alarms would go off? We would get into our MOPP—4 gear. Some-
thing that bothers me a lot is the fact that I was a private over
there, and I was expendable. I was forced to take my mask off to
see if it was all clear. It bothers me when this French detection
team is 2 miles up the road that could come down and check out
the area to see if it is all clear, but instead, because my lieutenant
and my platoon sergeant were uncomfortable in their protective
gear at 100-some-degree temperatures, they would grab a private,
take off your mask.

Mr. SHAYS. When they said that, did they keep their mask on?

Mr. CANTERBURY. Yes. They kept their mask on, and there were
times when a couple of us privates

Mr. SHAYS. Yes, sir.

Mr. CANTERBURY [continuing]. Basically said, we are not taking
our masks off. And they threatened with court martials and threat-
ened to have NCOs come over and take the masks off of you. I had
my mask removed, and I am going to tell you right now, I took a
sergeant’s mask off with me.

Mr. SHAYS. So your testimony before this committee is that you
were ordered to take off your mask and you did not and then a ser-
geant attempted to take it off and you took his mask off with you.
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Mr. CANTERBURY. Along with it, as he was taking mine off, sir.
I am sorry.

Mr. SHAYS. That needs to be part of the record.

Mr. CANTERBURY. There is no regard for human life there, and
this is my life he was playing with.

Mr. SHAYS. I would like to think that that was an unusual expe-
rience in the war. We have never had anyone else testify to that,
but I think it is very important that you made it part of the record.

Col. RoMAN. I would like to think, sir, that that would have been
an isolated incident as well because as a member of the officer
corps and having been a former enlisted person myself, an NCO,
the men always came first.

Mr. CANTERBURY. Not a private.

Mr. SHAYS. Pardon me?

Mr. CANTERBURY. Not a private.
lkMr. SHAYS. Mr. Sanders, you have as much time as you would
ike.

Mr. SANDERS. Thank you, Mr. Chairman, and I will be reason-
ably (})rief. I would just like to ask all of you if you could just re-
spond.

As you know, or may know, the official position of the Presi-
dential Advisory Committee in trying to understand Persian Gulf
war illness is that they did not believe that chemicals played a role
in the illness and believed that the primary cause was stress, that
stress is the cause of Persian Gulf illness. Could you give me your
observation on their conclusion? Just, Colonel, if you would start
and just go down the line. Do you agree with that conclusion?

Col. RomaN. I do not. I am not certain how trained medical per-
sonnel could come to that conclusion, much less a committee or a
commission such as has been appointed by the White House to in-
vestigate this. I think that everyone who goes to war or who is in
combat has some form of a trauma or a stress; however, to put the
blame on trauma or stress like that is ridiculous.

It goes way beyond, I think, a conclusion that most normal peo-
ple would have, and it particularly concerns me because it also ob-
literates the obvious, and that is that, in fact, chemicals and bio-
logical warfare weapons were found in the Gulf after the war, and
that has become a matter of congressional testimony in the Con-
gressional Record, so I cannot understand how they come to that
conclusion.

Mr. SANDERS. Thank you.

Mr. CANTERBURY. Sir, my opinion about stress is that I do be-
lieve that stress can have a reaction on the human body, but as far
as it having a reaction the way it is having on me, I doubt it, sir.
I doubt it very much. There has got to be something more to my
ailments, my illness, whatever, however you want to put it, sir.
There has got to be.

Mr. StAcy. Sir, I agree with him also. I have had some anger
problems, but I would like to say
Mr. SANDERS. So have we all.

Mr. Stacy. Well, sir, to be honest and to be blunt, we are trained
killers, defenders of this country. You cannot expect a soldier to
take his training and to use that training and to come back the
peaceful man that he once was. The things that you do in combat,
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I can only say that it is like hell. That is what hell is going to be
like.

Now, I agree, my health is not because of stress. I have tried the
counseling and everything else. It has not helped any at all.

Mr. SANDERS. Sergeant.

Staff SGT. ZELLER. Sir, yes, sir. Sir, I was in SOCOM before this
mission. OK? And you are pedigreed. You are taken care of. Your
every need you ever needed was done. You never had to do any-
thing but get in an aircraft and deploy. When you would come
back, you would get that same old brief. It is called a “down brief.”
You are told about zoning. You are told about PTSD, so forth and
so on. So, sir, I was somewhat educated. OK? And that is why I
have been so argumentative, all the way up to Walter Reed about
them trying to say that I have frustration.

No, I have aggravation, and the aggravation is caused by the
U.S. military using plausible denial on me to cover the protocol.

Mr. SANDERS. The bottom line is you do not believe that stress
is the source of it.

Staff SGT. ZELLER. No, sir, because I was trained on every de-
ployment prior to that.

Mr. SANDERS. OK. Let me ask my second question, and that is—
and the chairman has already gone over this a little bit—there
have been a number of studies, including one from the DOD actu-
ally, which suggest that pyridostigmine bromide, in combination
with other chemicals, can cause perhaps problems. Could you just
very briefly tell us in your own personal observations with PB reac-
tions that you may have had and what you have heard from your
comrades about that. Colonel, did you want to start on that?

Col. RomaN. Sir, I would love to answer the question if I had
enough detail or information. I am not qualified to make that.

Mr. SANDERS. Thank you. If that is the case, that is the answer
that we want. Private?

Mr. CANTERBURY. Sir, I did not know about bromide tablets until
I got into the Persian Gulf region, and I do not know enough about
it to form an opinion also.

Mr. SANDERS. OK. Your own personal observations of what peo-
ple may or may not have—if you do not know, then that is the an-
swer that we want. We do not want you to say what you do not
know. Private?

Mr. StAcY. That is the same here, sir. I took the pills, but I can-
not recollect any effects I had from them. The shots, I know I had
gotten sick from one of the shots. There was too many things going
on to be concerned about the effects of any pills. We were under
a lot of stress. We were tired, et cetera.

Mr. SANDERS. OK. Sergeant?

Staff SGT. ZELLER. Sir, I will be happy to give you what I have.
I knew nothing about them. I will be honest with you. I did not
get interested in them until some people were talking about them
having adverse effects. So I studied them and I asked all the right
people and they gave me this cholinergic crisis. So I can tell you
now I know all about them, and every one of my symptoms that
I have can be given to that. I have endocrine problems. I have
nerve problems.
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Mr. SANDERS. But in terms of your observations when you were
over there in the midst of all this stuff——

Staff SGT. ZELLER. Sir, I did not think nothing of it; I was think-
iné; of my job. I am the gun bunny on helicopters, and it is a tough
job.

Mr. SANDERS. OK. My next question actually is for Private Stacy;
and, Private, you indicated to us that right now your family is in
serious financial straits. Why are you not receiving compensation
that might be due to you because of your wartime condition?

Mr. StAcY. I have been denied, sir. I have been denied
undiagnosed illnesses. I have a claim pending for chronic fatigue.
It has been pending for 2 years. My records are being shuffled back
and forth from Nashville, TN, to Muskogee. They believe that all
of my complaints are due to stress. I have a copy of my medical
records, which I do not have on me now. But the doctor does say
in my records, I believe the patient is exaggerating symptoms, I be-
lieve the patient has been coached, and I believe he is here to try
to get increased disability.

Mr. SANDERS. OK. My last question, maybe I will start with you,
Private, again, is you mention memory loss. In my own State of
Vermont, we have run into folks who are suffering the same prob-
lem. Can you talk a little bit about what that is like and how that
compares to

Mr. CANTERBURY. Are you addressing me, sir?

Mr. SANDERS. I was talking to Private Stacy. I want anybody
who feels comfortable to answer that. Talk to me a little bit
about

Mr. Stacy. I will answer that, sir. I was unaware I had memory
loss because I could not remember that I was forgetting. Whenever
questions are asked me, I can recall incidents. Certain details, I did
not focus on because I was more concerned about my wife and my
daughter and coming home. My diary is real sketchy. I was not
concerned about any of those things.

I did not realize I had memory loss until my wife started putting
little notes up and stuff. And it is just little stuff, sir, just little
things, going back and forth, trying to get something done around
the house. I go back and forth, forget what I was doing, just little
things that I am not even aware of.

Mg SANDERS. OK. And is this different than before you went
over?

Mr. StAcy. Yes, sir. I have changed. My friends, nobody wants
to be around me. They think I am crazy. They think I am talking
about this Gulf war illness, that there 1s no such illness. It would
be easier to convince people that I was abducted by aliens than I
got sick in the Gulf.

Mr. SANDERS. OK. Would anybody else like to comment on mem-
ory loss?

Col. RoMAN. Yes, sir, I would.

Mr. SANDERS. Colonel.

Col. ROMAN. In my two VA evaluations and my one U.S. Army
evaluation of myself at Fitzsimmons, two out of the three doctors
who examined me who were certified to examine me for that par-
ticular question indicated in their notes that I have short-term
memory loss, and I am not sure, quite frankly, whether it is be-
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cause of my advancing age or because of something that occurred
in the Gulf, but the neurologist, Dr. Baumzweiger, as I said earlier,
did indicate that my short-term memory loss, at least a good por-
tion of it, is due to neurological damage, perhaps brain-stem dam-
age.

Mr. SANDERS. Anybody else want to comment on the issue of
memory loss? Sergeant.

Staff SGT. ZELLER. Sir, I have got, like, I will give you an exam-
ple that happened here. I forgot to pack my head gear coming here
or I forget my keys or my wife asks me to do something, and I will
go through the entire day, get home, and she said, Well, where is
this? or What did you do with this? or How come you did not do
that? And I am, like, I forgot. And it is very aggravating, sir.

Mr. SANDERS. Colonel, let me go back to one point that you just
made. You indicated that you visited a physician in L.A. at the Vet-
erans——

Col. RoMAN. At the VA, yes, sir.

Mr. SANDERS [continuing]. Who examined you and concluded
that you were suffering from nerve damage as a result of chemical
exposure?

Col. ROMAN. His exact words, sir, to be for the record would be
that I had severe, neurological damage as a result of my service in
the Gulf war. Perhaps chemicals or whatever you contracted over
there was responsible for your nerve damage, but something oc-
curred over there while you were there.

Mr. SANDERS. He determined that you had nerve damage as a re-
sult of your service.

Col. ROMAN. Yes, sir. Yes, sir.

Mr. SANDERS. And he later indicated to you that the VA no
longer wanted him to be treating:

Col. RoOMAN. At that particular time, he had finished his exam-
ination at 12 o’clock. It started at 9. He was summoned by the chief
neurologist. He came back half an hour later somewhat in distress.
He indicated that he was no longer authorized or allowed to treat
Gulf war veterans because—he felt it was because that his conclu-
sions or his findings that he was coming up with were not the same
or expected findings that the VA expected him to find.

Mr. SANDERS. Unfortunately, Mr. Chairman, we have heard that
tale once or twice before, I think, as well. Mr. Chairman, that is
the extent of my questions at this time. Thank you.

Mr. SHAYS. Thank you. Just a few more questions, not many. 1
would like to know if each of you are registered in either the VA
Health Registry and/or the Comprehensive Clinical Evaluation Pro-
gram.

Col. RoMAN. Yes, sir. I am registered with both the VA in DC
and the VA in Denver and the U.S. Army’s program when they had
me on their register as well.

Mr. SHAYS. I am sorry. Mr. Towns, you came back. I am sorry.
I am going to go right to Mr. Towns. I am used to your being right
here.

Mr. TowNs. Thank you, Mr. Chairman, and I will try to be brief.

Mr. SHAYS. You can have as much time as you want.
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Mr. TowNs. Thank you. Let me begin by first saying, do any of
you know whether other people in your units have experienced the
same symptoms that you have? Colonel.

Col. RoMAN. Thank you, sir. Sir, I have been in touch with a
number of people in my unit, a small number, because they are
scattered throughout the country, and at least three of the people
that I have been in contact with have registered with the VA; and,
in fact, a couple of them were being treated at the VA—correc-
tion—the Fitzsimmons Army Hospital while I was there back in
1995, but I have not made any effort to find out what the rest of
them were doing. There was 400 people I was serving with.

Mr. STACY. Sir, I have only been in contact with one other mem-
ber of my unit since I have been out. He in turn states that he has
been in contact with several other members. He states that he is
experiencing some of the symptoms that I experienced. He has also
stated that there are two other members from my unit who have
been very ill for several years now and have been, the way he de-
scribed it, on their death bed. They have not been able to come out
of their bed for a couple of years now.

Mr. TOwWNS. Stacy, you were in a pretty small unit.

Mr. StAcy. Sir, I have heard rumors, but I will stick to fact. Fifty
percent of the soldiers I have contacted, which I have not contacted
over 10, are sick. The other 50 percent, which I was in denial for
years—I believed the VA, I believed the doctors, and it is too hard
of a battle to go and fight the VA. It is hard to accept the fact that
this condition is going to ultimately be my end. Denial is a big
problem with this.

Mr. TowNs. Just for the record, let me just make certain. How
many were in your unit?

Mr. STAcY. Let’s see. There are 12 tanks in a company, 4 men
per tank.

Mr. TOwNS. Forty-eight?

Mr. StAcy. Yes, sir. I have only contacted less than 10. A few
are sick. One soldier lost a kidney. He had his liver patched and
his spleen due to an accident playing softball. When he goes to the
VA, they are able to tell him that these problems are because of
these losses or organs, and he accepts that. Another soldier from
my unit had a healthy child, to the best of my knowledge, and does
not want to even speak about anything in the Gulf. He is in denial
about it. He does not want to hear it. We had two soldiers that left
the Gulf before combat even started, complaining of health prob-
lems.

Another soldier, I have got another friend that is not sick; still
he is in the reserves, but he left over a month before we did. An-
other soldier is sick, and that is about all that I know.

Mr. TowNs. OK. Thank you very much, Mr. Stacy. Sgt. Zeller.

Staff SGT. ZELLER. Sir, I know of an officer that I rode every-
where around the desert with, and I am here to tell you that he
came down with something where they pumped him full of steroids,
they pumped him full of this paquenele or whatever, and then the
last-ditch effort was they finally got off their dukeses after he went
after the hospital commander to send him to Walter Reed. And he
had this very strange situation where they did plasma parises on
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him and stuck him with several liters of sandaglobulin, which is
like giving him a brand-new immune system.

And I have come to some information most recently about auto-
immune disorders. That is why I have come up with that as one
of the things. This guy was suffering from autoimmune symptoms,
for some unknown reason. He was diagnosed with poly—CDIP—
something poly something-neuropathy, chronic inflammatory poly-
neuropathy or something like that.

He was diagnosed with Guillaume-Barre. OK? Guillaume-Barre;
I looked it up, and the only way you can get that is vaccines. OK?
He was told at Walter Reed not to ever say anything about his
problem because it cost beaucoup dollars for him to have anything
like this done to him and that it would be way too much to do for
everybody that is in the Army.

Sir, I am here to tell you that we were everywhere together. We
drank out of the same water holes. We ate from the same logistics
points and so forth and so on, and I think I am a little more heart-
ier than he is, but he was sick with this, and I will be more than
happy to give you his telephone number and let you call him and
let him tell you his horror story, and it was about money. Walter
Reed said it was about money. So I can give you a for-real.

And then the other situation, sir, that is really grave, I was
drawn out. OK? In September 1995, I was working on a helicopter
accident that happened at Fort Rucker, and I was investigating it,
and Bethesda Naval Research Center called me and said I had to
come forward or else, and I had no choice. I mean, I have been in
where I was hiding, because I had seen it off in 1991. I had seen
it when I filled out a DA—4700, demobilize/remobilize work sheet
for Southwest Asia, and I put down all my problems then. OK?
That was July 1991.

The long story short is this form was produced April 1991. Now,
tell me if someone does not know something is going on. I have this
form here. I will be happy to show you this form that I filled out.
It has an NCO that signed me off, so it is official, and if you call
him up, I am sure he will say, Yes, I did sign this guy off, and I
did tell him it was only for a data base. We are not interested in
taking care of you right now.

So when I started going to sick call and I had doctors telling me
that you are riding sick call that you are trying to do something,
so forth and so on, giving me all these ridiculing-type remarks,
which I am not into, I started hiding. And there are soldiers hiding.
There are people hiding because they do not want ridicule. They do
not want to be treated like a second-class citizen for this ailment
that they have, whatever it might be. It could be several things.

Mr. Towns. Right. Thank you.

Staff SGT. ZELLER. Sir, yes, sir.

Mr. Towns. Colonel, do you want to add something?

Mr. SHAYS. Could we put on the record, if I might?

Mr. TOWNS. Sure.

Mr. SHAYS. The people you suggest who were hiring are active
military personnel who do not want to have to deal with this with-
in the military system. Is that correct? You are not talking——

Staff SaT. ZELLER. Well, they have seen everybody

Mr. SHAYS. Listen to my question.
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Staff SGT. ZELLER. Sir, yes, sir.

Mr. SHAYS. What I am asking is, just for the record to make sure
we know the difference, you are not suggesting that soldiers who
have left active duty are necessarily hiding. You are talking right
now, for the purposes of responding to Mr. Towns, you are respond-
ing to the fact that active military personnel, some in particular,
chose to hide rather than come forward within the military system.

Staff SGT. ZELLER. Because I do not want to get kicked out, sir.
I needed my job.

Mr. SHAYS. I just want the answer.

Staff SGT. ZELLER. Sir, yes, sir.

Mr. SHAYS. And I understand that.

Staff SGT. ZELLER. Sir, yes, sir.

Mr. SHAYS. And I am not critical of it; I just want to understand
it.

Col. RoMAN. Fine. Mr. Towns.

Mr. TowNs. Good point, Mr. Chairman. Yes.

Col. RoMAN. Thank you. I think I have been very conservative
in my responses, and I am very careful in what I say, and so I
would like to add for the record that to answer your question about
the former people that I worked with or do I know about anybody
else who was 1ill, I would like to answer into the record that Dr.
Stuart Hiatt, H-I-A-T-T, who is an M.D. of his position, a surgeon,
who was in top shape and could run 1 mile in about 4%2 minutes,
5 minutes at the age of 50, went to the Gulf war was a volunteer.

He was my former commander, and he got there, was there 3 or
4 days, and they had to air lift him out of there. He did not see
combat. They had to air lift him out of the Gulf. He went back into
Fitzsimmons for examination, and they kept him 3 or 4 months
after the war for unknown symptoms, unknown ailments in San
Antonio.

I believe if you got his records, as a matter of fact this particular
committee hearings, that you would be able to find out a whole lot
more than I know about it at this point in time, but when you get
a man who is in the prime of his life, and he gets to the Gulf and
3 days later he is air lifted out for unknown ailments and it is
nothing to do with his physical fitness, because he is fit, then that
is a problem.

Mr. Towns. Right. Let me ask you another question. How many
of you have children? Do all of you have children?

Col. ROMAN. Yes, sir.

Mr. CANTERBURY. Yes, sir.

Staff SGT. ZELLER. Yes, sir.

Mr. TownNs. Have you seen any problems with your children?

Col. ROMAN. I am not, sir. My children are adults, and they have
children.

Mr. StAcy. Sir, I would like to say, my daughter was born before
I deployed, and she is having some problems. And I would also like
to say, my wife and daughter did have a Gulf War Registry Exam
in Jackson, MS.

Mr. CANTERBURY. Sir, I have three children, one boy, two girls.
My youngest was conceived after I came home from the Persian
Gulf. All three of my children complain about their arms and their
legs and different muscles in their body hurting. My youngest
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daughter has respiratory problems, and that is about the extent
that I am aware of at this point in time, but for them to come to
me basically every time I see them and complain that their arms
and their legs hurt, I mean, I know children have growing pains,
but they should not be complaining about them, almost on a daily
basis.

Mr. TowNs. Yes. Do you want to add?

Mr. Stacy. Sir, these veterans and children, they are casualties
of this war. Something should be done for them also.

Mr. TowNs. Thank you very much, all of you, for your testimony.
Mr. Chairman, I yield back.

Mr. SHAYS. I thank the gentleman, and I just want to go
through—some of you responded, but I want all of you to respond
in this part of the record.

I started out asking you, Col. Roman, and you told me you were
registered in both the VA Health Registry and the DOD Com-
prehensive Clinical Evaluation Program; you were in both.

Col. ROMAN. Yes, sir, both with the VA and with the U.S. Army
sent out a letter and asked me to be registered. I am. I believe the
CDC also sent out something to me to fill out as a questionnaire
type, and I filled that out as well.

Mr. SHAYS. Very good. Mr. Canterbury.

Mr. CANTERBURY. Sir, I have been registered on the Persian Gulf
Registry Examination twice. I am registered on the DOD Health
Registry.

Mr. SHAYS. Private Stacy.

Mr. Stacy. Sir, I am also on the Gulf War Exam Registry. I did
an updated data sheet. My doctor told me that they do not know
what is wrong. They have run all the tests. I did request to go to
the hospital there in Houston, TX for further tests, and they denied
me that. As a matter of fact, it is not even in my records that I
requested that.

Mr. SHAYS. Sgt. Zeller.

Staff SGT. ZELLER. Sir, I have been on it because Bethesda Naval
Research called me September 1995. Since that time, I have had
two different incidence, at Seaside, CA, where the registration is,
where they told me that I was not registered. Somehow the data
base, they switched computers or something like that, so I have
had to, like, reapply twice.

And one of the situations was when I was calling the investiga-
tion team and, like, research team, the one you call and you tell
where you were and what you did and so forth, which is a lot like
the one I told here, they said in Washington that we have no reg-
istry of you. That was the second time this happened, and then I
called California, and they told me that is crazy; we have you here.

So, in other words, California sort of lost me once, and then
Washington was not in the groove with California. And, further-
more, my children and my wife have been on that since November
or December 1995, when the guys that said tell your story, they
said it is significant enough to put your whole family on this be-
cause there could be a possibility that they might have something
wrong with them, too.
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Well, since 1995, sir, not one of my relatives, until I went off on
them most recently, was being seen, and the one they took was,
like, superficially looked at, sir.

Mr. SHAYS. Now, all four of you had symptoms during the war.
Is that correct?

Staff SGT. ZELLER. Sir, yes, sir.

Mr. STACY. Yes, sir.

Col. ROMAN. Yes, sir.

Mr. CANTERBURY. Yes, sir.

Mr. SHAYS. All four of you had it.

Col. ROMAN. Yes, sir.

Mr. StAcY. That is correct, sir.

Mr. SHAYS. I want to know, in simple terms, what your diagnosis
was and if any treatment was provided.

Col. RoMAN. For myself, sir, it occurred when I was in Riyadh
and I was traveling with my commander at the time, who hap-
pened to be a physician. He did not happen to be; he is a good phy-
sician. And I got real sick, started vomiting, and

Mr. SHAYS. Right now, I just want to know what your ultimate
diagnosis was and what your treatment was.

Col. RoMAN. He diagnosed it at that point in time as food poi-
soning; not knowing anything else, that is what it was.

Mr. SHAYS. But that was onsite.

Col. ROMAN. Onsite. That is right.

Mr. SHAYS. But once you went to the VA, what was the diagnosis
that you were given?

Col. RoMAN. I have given the VA and Fitzsimmons stool samples,
when I am in the process of flu-like symptoms, and they have
never found any kind of parasite or anything else that would cause
me to have that kind of an illness.

Mr. SHAYS. You went to the VA. Correct?

Col. ROMAN. Yes, sir. After the war.

Mr. SHAYS. And after the war, what was your diagnosis?

Col. RoMAN. They have not diagnosed it.

Mr. SHAYS. OK. Private Canterbury.

Mr. CANTERBURY. Sir, are you asking what the diagnosis was in
the Gulf or at the VA?

Mr. SHAYS. At the VA.

Mr. CANTERBURY. At the VA, I have been diagnosed, as far as I
know of, with fibromyalgia and migraines. I am not service-con-
nected, and that is it and I have gone through three different hos-
pitals. I cannot get results from tests, sir.

Mr. SHAYS. Private Stacy.

Mr. Stacy. Sir, I was undiagnosed also. I would also like to say,
for the past year I have been pushed and pushed toward mental
health. I am 30 percent service-connected for PTSD. I would not
pursue that any further until just here recently because we were
just starving to death. I would not accept the fact that it was
PTSD, but all of my symptoms are undiagnosed.

Mr. SHAYS. So, in other words, for you to get some kind of com-
pensation, that is the one you have to accept.

Mr. STAcY. Yes, sir, and I would not do it. We have been starving
for 1 year. Our family and friends, if it was not for them and God,
we would not have made it.
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Mr. SHAYS. Sgt. Zeller.

Staff SGT. ZELLER. Sir, if I may, I need to say it this way. They
are trying to do my MEB now because I have caused so much of
a ruckus. The long story short of it is it all happened when I tried
to solicit the President, tried to call him and talk to him possibly.

Mr. SHAYS. Well, I do not think you are going to accomplish
much doing that, and that is no disrespect to the President.

Staff SGT. ZELLER. Right, sir.

Mr. SHAYS. So I want you to answer my question, then.

Staff SGT. ZELLER. Well, the question is, they asked me——

Mr. SHAYS. I am going to interrupt you. I am sorry.

Staff SGT. ZELLER. Sir, yes, sir.

Mr. SHAYS. I am going to give you a chance to make your point,
but I want the answer first, the answer to: what is your diagnosis?

Staff SGT. ZELLER. They did not give me one. They asked me
what my most significant illnesses are, and that is all they want
to focus on, sir. I cannot say it any other way. I am confused. I am
not a doctor.

Mr. SHAYS. No. I just want to know if they had given you——

Staff SGT. ZELLER. Sir, yes, sir.

Mr. SHAYS. OK.

Staff SGT. ZELLER. They have not given me one.

Mr. SHAYS. I did say I would let you make your point. What is
the point you want to make?

Staff SGT. ZELLER. The point is that, I mean, they focus on the
significant illnesses and make them insignificant, and then I wind
up just like this man here, living in Appalachia with five sons,
starving to death, sir.

Mr. SHAYS. Because you are not being allowed to re-enlist. Your
worst fear has come true. Your worst fear was that you came for-
ward, you came forward, and you are not being allowed to re-enlist,
so you are out. You are presently an active member of the Armed
Services.

Staff SGT. ZELLER. Sir, yes, sir.

Mr. SHAYS. But you will be inactive when?

Staff SGT. ZELLER. As soon as they get the MEB together because
I am fussing because there is nothing on there like what is hap-
pening to me.

Mr. SHAYS. Let me just conclude by asking, is there any question
that I should have asked you that you wanted on the record? I will
start with you, Colonel Roman. Is there any question that you wish
we had asked or any one that you were prepared to answer that
we should have asked?

Col. RoMAN. No, sir. I think you have been quite thorough.

Mr. CANTERBURY. I cannot think of any at this time, unless you
could ask me—give me some time to think about that.

Mr. SHAYS. Well, the record will be open, and so you will be al-
lowed to submit additional.

Mr. Stacy. Not at this time also, sir. Thank you very much.

Mr. SHAYS. OK.

Staff SGT. ZELLER. Sir, this book right here I think has a lot to
do with the situation, and I do not know how you can get a copy,
because I could not get it in any book store, but I think you might
really want to take a peek at this. I do not know if that is a ques-
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tion, but maybe, Staff Sgt. Zeller, can I look at your book? I would
be happy to show it to you, sir.

I am sorry, sir, but this book right here dates back to my origi-
nal

Mr. SHAYS. If that is the question you wanted me to ask, Ser-
geant, may I look at your book?

Staff SGT. ZELLER. Certainly, sir.

Mr. SHAYS. Thank you. I would like to.

Staff SGT. ZELLER. Sir, yes, sir.

Mr. SHAYS. One of the things that we think we can learn is to
learn what has happened with the civilian population in Iragq.
When we blew up the 21 to 36 potential sites—that number is clas-
sified, but when we blew up whatever number it was, the document
said that the plumes would go away from the troops, not toward
them. We know that some of the plumes went toward our troops,
not away. But we then ask the question, well, if they went away
from our troops, where did they go? And we suspect some went to
civilian populations in Iraq.

The problem the Iraqi people have is they have a leader who is
not about to admit that his stockpiling—think of this extraor-
dinarily potentially wealthy country that instead of going toward
war could have gone toward peace and used its resources. They had
one of the highest educated communities. Women were given tre-
mendous rights, these Arab women, and yet you have a country
that has many sites that were blown up and had stores of chemi-
cals, potentially biological agents, and we have reason to believe
that many Iraqi citizens have been impacted.

And if we could learn what has happened to them, we might
learn a little bit more about what has happened to all of you.

I thank all four of you for being here, and your testimony was
extraordinarily valuable, and I know that there have been one or
two references to not feeling a sense of pride and the love for your
country, and you have the greatest country in the world, and you
are going to see that to be true, if you do not feel it now; but you
should also feel pride in your service to your country. And I hope
our paths cross often in the future.

Col. RoMAN. Sir, I thought for the record I would like to inter-
rupt and say that I did serve in the Gulf, and I served in Honduras
during the Contras-Nicaragua situation, and I have a lot of pride,
and I would do it again. I would not hesitate at all. I do not have
any problem with the Army or the VA, except that we are not
being treated. Treat us.

Mr. SHAYS. OK. A good way to end. Thank you. Thank you, gen-
tlemen.

Mr. Stacy. Thank you.

Mr. CANTERBURY. Thank you.

Staff ScT. ZELLER. Thank you, sir.

Mr. SHAYS. We will take our next panel. You are free to go.

Col. RoMAN. Thank you, sir.

Mr. SHAYS. Now, my understanding is that panel 2, that part of
panel 2 is not available right now. Dr. Rostker has to go some-
where. OK. Dr. Rostker, why don’t you just tell me what guidance
you want to provide?
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Mr. ROSTKER. I need to be at the Pentagon for about 45 minutes,
starting at 1:30.

Mr. SHAYS. I think what we will do is go with panel 3 and then
come to Panel 2.

Mr. ROSTKER. And I will come right back as soon as I can, sir.

Mr. SHAYS. Doctor, you have been very cooperative with this
committee, and so we are happy to accommodate you.

Mr. ROSTKER. Thank you very much.

Mr. SHAYS. Thank you. And I appreciate the VA for accommo-
dating Dr. Rostker. We will go with panel 3, and that is Dr. Garth
Nicolson, the chief scientific officer, Institute of Molecular Medi-
cine; Mr. Leonard Dietz, a physicist and research scientist, retired;
and Dr. Durakovic—am I saying that correctly?

Dr. Durakovic. Correct.

Mr. SHAYS. OK. Well, my assistant said it correctly, and I copied
him. Dr. Durakovic, chief nuclear medicine science (former), Wil-
mington, DE.

We are going to ask all four of you to stand up, and we will
swear you all in. Would you raise your right hands, please?

[Witnesses sworn.]

Mr. SHAYS. Please be seated. For the record, all four have re-
sponded in the affirmative. Can we go in the order in which I
called you? Basically, we will start with you, Dr. Nicolson, and we
will work our way down.

STATEMENTS OF GARTH NICOLSON, CHIEF SCIENTIFIC OFFI-
CER, INSTITUTE FOR MOLECULAR MEDICINE, ACCOM-
PANIED BY NANCY NICOLSON, CHIEF EXECUTIVE OFFICER,
INSTITUTE FOR MOLECULAR MEDICINE; LEONARD DIETZ,
PHYSICIST AND RESEARCH SCIENTIST; AND ASAF
DURAKOVIC, FORMER CHIEF, NUCLEAR MEDICINE SERVICE,
WILMINGTON, DE

Mr. N1cOLSON. I am Garth Nicolson, the chief scientific officer of
the Institute for Molecular Medicine, a nonprofit, private institute
in Irvine, CA. I am also a professor of internal medicine and a pro-
fessor of pathology and laboratory medicine. I am joined here by
my wife, Dr. Nancy Nicolson, who is the chief executive officer of
the Institute for Molecular Medicine. She has degrees in physics
and molecular biophysics.

We got involved in this issue when our stepdaughter returned
from her service in the Gulf. She was a crew chief on a Blackhawk
helicopter in the 101st Airborne, and she developed the unusual
signs and symptoms that we know as Gulf War Syndrome, or we
prefer, Gulf war illnesses, illnesses because we think there are a
variety of different illnesses that make up this syndrome. In my
first figure—those of you that have written testimony can follow it;
the panel, I think, can follow it as well and hopefully they can see
it—our hypothesis has been all along that our soldiers were ex-
posed to combinations of chemical, radiological, and biological
agents during their service in the Gulf.

We are particularly interested in the combinations of multiple
chemical and biological agents. The reason we are very interested
in the biological agents, particularly those that cause chronic ill-
nesses, is that this is the only way that you can adequately explain
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the illnesses passing to immediate family members, spouses, and
children. We will come back to this.

Mr. SHAYS. Doctor, I am going to have you just slow down when
you talk just a little bit.

Mr. Ni1coLsoN. All right.

Mr. SHAYS. I am going to put the clock on. I will let you go an-
other round.

Mr. NicoLsON. OK. In this figure are shown the signs and symp-
toms of Gulf war illnesses. You might notice that it is very com-
plex. It involves 20 to 40 different signs and symptoms, and this,
I think, has confused the diagnosis of this particular group of ill-
nesses for some time; and as you have heard, many of the soldiers
that testified before you were given the category of “undiagnosable
illnesses,” or they were put in the category of “stress-related ill-
nesses” or Post-Traumatic Stress Disorder.

We do not feel that Post-Traumatic Stress Disorder is a major
cause of the Gulf war illnesses. We think that it is caused by com-
binations of chemical and biological agents that produce these very
complex signs and symptoms. We do not see how it could be pro-
duced any other way.

Now, in this figure we have compared the 650 soldiers that we
examined or received information on with civilians who had Chron-
ic Fatigue Syndrome or Fibromyalgia; and as you can see, the signs
and symptoms shown here in the red bars compared to the light-
blue bars are almost identical, meaning that these veterans prob-
ably did not have unidentifiable illnesses; they probably had
Chronic Fatigue Syndrome—Fibromyalgia-like illnesses.

Now, these illnesses can be caused by a combination of different
types of exposures, and we found recently with Chronic Fatigue
Syndrome that biologic agents, such as chronic microorganisms,
can cause these same illnesses. In fact, of the three candidates of
microorganisms that are most likely to cause illness like this, vi-
ruses, bacteria, and bacteria-like microorganisms called myco-
plasmas, we were attracted to the fact that mycoplasmas might be
underlying at least some of the signs and symptoms of Gulf war
illness.

Now, the reason is this type of microorganism can cause virtually
all of the different signs and symptoms that I showed in the pre-
vious figure. In addition, the species of mycoplasma that we found
predominantly in the Gulf war illness patients is a very unusual
species of mycoplasma called Mycoplasma fermentans. This par-
ticular mycoplasma has the property that it can actually enter
cells, and when it enters cells, it can cause havoc with the metabo-
lism of the cell and can cause unusual signs and symptoms because
it can colonize or go into virtually any tissue or organ.

When it gets in certain locations, like the synovial cells of the
joints, it can cause an arthritis-like condition. In fact, aching joints
and joint problems, or arthritic conditions, are very common, prob-
ably one of the most common signs and symptoms of Gulf war ill-
ness. And the reason that may happen is that as these microorga-
nisms leave the cell, they take a piece of the plasma membrane
with it, and in doing so they can stimulate an immune response
against the host antigens that were carried on the mycoplasma as
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it left the cell. Thus, some of the autoimmune signs and symptoms
can be explained by this type of microorganism.

We have developed new diagnostic techniques based on the tech-
niques of molecular biology, and we have been able to diagnose
Gulf war illness in several hundred patients as due to this type of
microorganism plus other potential infectious agents as well. We
have found in our study 45 percent of the veterans that we tested,
and in some cases their immediate family members were sympto-
matic, for this type of mycoplasmal infection.

We have looked now at nondeployed forces, and we find it in less
than 4 percent of subjects, so there is a significant difference de-
pending on whether they were deployed to the Persian Gulf and
have the illness.

Now, the important thing is that this type of illness can be treat-
ed. It can be treated with multiple cycles of antibiotics; and, in fact,
we found five different antibiotics that are effective, and these dif-
ferent antibiotics can be used in different combinations and dif-
ferent sequences of 6 week therapeutic treatments. The whole ther-
apy can take over a year. We are dealing with very slow-growing
microorganisms that are only moderately sensitive to antibiotics,
and this is why it takes so long.

There is some information that I have listed here, nutritional re-
quirements, and other recommendations that I will not go into
now. We have been working with Dr. Bill Rae in Dallas and Dr.
Charles Hinshaw in Wichita, and Dr. Jim Privatra in California on
the nutritional requirements that are important.

This is what happened when we looked at 170 soldiers with Gulf
war illness. Seventy-six of these proved to be positive for
mycoplasmal infections. Seventy-three of them underwent the anti-
biotic therapy, and as you can see, after the first 6-weeks of ther-
apy none of them recovered. They all relapsed with the usual signs
and symptoms, but after subsequent therapy some of them recov-
ered so that after five or six cycles of therapy, most of them had
recovered from the illness.

Now, when I mean “recovery,” that does not necessarily mean
they are “cured,” but they could return to active duty and undergo
the physical requirements of their service. Now, that is with 73 pa-
tients, and that represents patients from every service in our
armed forces except the Coast Guard.

And, finally, in the last figure that I am going to show and dis-
cuss briefly are what are the potential or possible origins of these
chronic microorganisms. The first source that we have heard al-
ready is they could have been in the vaccines as contaminants, for
example. It is not uncommon that these small, bacteria-like micro-
organisms like mycoplasmas can contaminate vaccines.

First, vaccines in the Gulf were given, multiple vaccinations were
given simultaneously, and this is not the effective way to vaccinate
someone. By giving all these multiple vaccines at once, you tend to
immunosuppress an individual, and that could have made them
susceptible to endogenous agents. Second, agents in the environ-
ment that were in the sand or in the water or so on, now myco-
plasma can survive for some time in the sand, and Professor Luce
Montagnier in Paris has indicated that these types of agents can
persist in the environment.
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The third point, which has been brought up, is that the plumes
from the destruction of chemical-biological-warfare factories and
bunkers that were destroyed during and after the war could con-
tain these infectious agents, and they could have blown back across
our lines. I think that this is also very likely. For the SCUDs. Some
of the units that we have looked at were under repeated SCUD at-
tack, and they now have health problems, and some of these
SCUDS may have been equipped with CBW warheads or chemical
or biological warheads to deliver these agents.

The Iraqis were operating under Soviet War Doctrine. We know
that. That has been admitted by our intelligence. They would tend
to mix agents, chemical plus biological together in an offensive at-
tack; and if they did this, then this could explain the complex signs
and symptoms that we see in Gulf war illnesses.

I thank you for the chance to address the panel and will be will-
ing to answer any questions.

[The prepared statement of Mr. Nicolson follows:]
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Dr. Garth Nicolson is currently the Chief Scientific Officer and Research Professor at the Institute for
Molecular Medicine in Irvine, California. He was formally the David Bruton Jr. Chair in Cancer
Research and Professor at the University of Texas M. D. Anderson Cancer Center in Houston, and he
remains Professor of Internal Medicine and Professor of Pathology and Laboratory Medicine at the
University of Texas Medical School at Houston. He is also Adjunct Professor of Comparative Medicine
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‘We are here today as medical researchers who have been engaged in studying Gulf War Iilnesses (GWI)
but also as a family that has suffered from GWL Our step-danghter returned from service in Desert
Storm in 1991 as a Staff Sergeant and Crew Chief of a Blackhawk helicopter in the U.S. Army's 101st -
Airborne Division (Air Assault) and developed the unusual, multiple signs and symptoms of GWI that
prevented her from finishing pilot training. She eventually left the Army, and we have been involved
since that time in a research effort to identify some of the possible causes of GWI and develop treatments
for GWI patients. Our hypothesis (Figure 1) is that GWI is not caused by stress, it is caused by multiple
exposures to chemical, environmental, radiological and/or biological agents that cause chronic
multisystern signs and symptoms that for the most part can be diagnosed as existing diseases [1]. We
have been particularly interested in veterans with GWI whose family members are now also sick with
similar signs and symptoms, suggesting that many GWI patients suffer from biological, not chemical or
radiological origins for their illnesses. Tllnesses caused by chemical or radiological exposures should not
be transmitted to family members. GWI in immediate family members is officially denied by the
Departments of Defense (DoD) and Veterans' Affairs (DVA). Although some family members could
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have developed their ilinesses by contact with war souvenirs, packs or uniforms, only biclogical causes
of GWI can account for the overwhelming fraction of family members contracting the same illness in this
important subset of GWI patients. Our research into GWI and the laboratory tests for GWl-associated
pathogens that we developed have been done completely without compensation or funding from the U.S.
Government. Since the Institute for Molecular Medicing is a not-for-profit private research institute
dedicated to discovering new diagnostic and therapeutic solutions for chronic human diseases, we do not
charge veterans or their family members for our assistance and services. In fact, we are assisting without
compensation Desert Storm veterans from other Coalition countries that also have GWI casualties.

Tn addition to an unknown number of immediate family members with GWI, over 100,000 Desert Storm
veterans are experiencing a variety of chronic signs and symptoms characterized by disabling fatigue,
intermittent fever, joint and muscle pain, impairments in short-term memory, headaches, skin rashes,
diarrhea, vision and gastrointestinal problems and a collection of additional signs and symptoms that has
Gefied a clinical case definition (Figure 2) {2], but has been called Mucocutaneous-Intestinal-Rheumatic
Desert Syndrome by Murray-Leisure et al. [3] of the DVA, These chronic signs and symptoms usnally
do not progress to cause death [4], but there are now thousands of U.S. Desert Storm veterans dead
from a variety of illnesses [S]. Part of the confusion in diagnosing GW1 is that somewhat similar or
overlapping signs and symptoms can be caused by quite different types of exposures (chemical,
radiological or biological or more likely combinations of these). The diagnosis and successful treatment
of GWI are dependent on identifying the underlying exposures involved, because these ilinesses are
treated differently if their origins are chemical, radiological or biclogical. For the most part, GW1 signs
and symptoms began to present between 6 months to one year or more after the end of Operation Desert
Storm, and when immediate family members present with the same illness, their onset usually occurred
from 6 months to one year or more after the onset of the veterans' illness, and not every family ‘member
always develops GWI. Because of the apparent slow rate of transmission of GWI to immediate family
members, we do not feel that the general public is at high risk for contracting GW1 from casual contact
with GWI patients. ‘

The DoD has claimed from their clinical evaluation program that Gulf War veterans do not show higher
rates of health problems than the U.S. population as a whole. They fail to mention, however, that all
personnel that served in the Gulf received health clearances before they were deployed, and yet many
seturned with illnesses or later developed ilinesses that cannot be explained. National Guard and Air
Force Reserve units were studied by the Center for Disease Control (CDC) in Atlanta for evidence of
chronic health problems assoctated with deployment to the Persian Gulf, and it is clear from this CDC
study that the Persian Gulf deployed soldiers have much higher frequencies (from 2.5-times to 13.5-
times higher) of chronic health problems (> 6 months duration) than those who were not deployed to the
Persian Gulf Theater of Operations [6].
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A major problem for Gulf War veterans with GWI is obtaining adequate care for their illnesses.
Unfortunately, the signs and symptoms of GWI are not well established as criteria for particular diseases
treated by the DoD or DVA [3]. Indeed, most GWI patients do not readily fit into DoD or VA diagnosis
categories, resulting in many veterans receiving unknown diagnoses or psychological diagnoses, such as
Post Traumatic Stress Disorder (PTSD). Although stress can exacerbate clinical conditions, we felt it
unlikely that the complex signs and symptoms of GWI that veterans displayed (and especially those
where immediate family members have similar signs and symptoms) were due to PTSD [5]. When we
studied 650 veterans of Operation Desert Storm and their immediate family members who suffer from
GWI, we found that their multiple chronic signs and symptoms were very similar to patients with
Chronic Fatigue Syndrome (CFS) (often called Chronic Fatigue-Immune Dysfunction Syndrome or
CFIDS) or Fibromyalgia (FM) (Figure 2) [7, 8]. These chronic conditions can have stress as an
exacerbating factor, but they are unlikely to be solely caused by stress or psychiatric problems. In
addition, the fact that many immediate family members have also presented with similar signs and
symptoms indicates that diagnoses biased on PTSD may be a gross oversimplification of GWI [7]. The
variable incubation time of GWI, ranging from months to years after presumed exposure, the cyclic
nature of the relapsing fevers and other signs and symptoms, and the types of signs and symptoms are
consistent with diseases caused by combinations of biological and/or chemical or radiological agent(s)
(Figure 1) [7-10].

We suggested that GWI/CFS/FM can be explained in many patients by exposure of veterans to various
biological agents (chronic pathogenic infections) in combination with chemical exposures and in
veterans' family members to biological agents transported back home by the veterans (Figure 1). To
confirm or eliminate the possibility that chronic infections were an important factor in GWI, and
especially in immediate family members with GWI, we began by examining a variety of biological agents
(bacteria, viruses, etc.) that can cause the chronic, overlapping, system-wide signs and symptoms seen
in GWI. We could eliminate most of the acute or fast acting bacteria (listed in Figure 1), because of the
chronic nature of GWI and the slow appearance and nature of signs and symptoms. After examining
GWI patients’ blood for the présence of chronic biological agents, the most common infection found was
an unusual microorganism, Mycoplasma fermentans (incognitus strain), a slow-growing mycoplasma
located deep inside blood leukocytes (white blood cells) of slightly under one-half of GWI patients
studied [11, 12). This microorganism is similar to a bacterium without a cell wall, and although
mycoplasmas are often found at superficial sites in humans, such as in the oral cavity, they are rarely
found in the blood. When they are in the blood, similar to other bacteria, they can cause a dangerous
system-wide or systemic infection [13]. In addition, cell-penetrating mycoplasmas, such as Mycoplasma
fermentans, may produce unusual antoimmune-like signs and symptoms when they escape from nerve
and other cell types and stimulate host immune responses to host cell antigens carried on the mycoplasma
surface (Figure 3). Our detection of mycoplasmal infections in the blood leukocytes of ~45% of the



99

Nicolson and Nicolson, Subcommiitee on Human Resource and Intergovernmental Relations 4

GWI patients examined (76 out of 170 patients), including 2 out of 2 British Desert Storm veterans with
GWI, indicate that systemic infections may be a major contributor to GWI[11, 12].

In response to our published studies [7-12] and formal lectures at the DoD (in 1994 and 1996) and DVA
(in 1995), Dr. Steven Joseph, then Assistant Secretary of Defense for Health Affairs, and Dr. Kenneth
Kizer, Undersecretary for Health, DVA, have stated in letters to the press and various members of
Congress that this type of infection is commonly found, not dangerous and not even a human pathogen,
and our results have not been duplicated by other laboratories. These statements could not be further
from the truth. The Uniformed Services University of the Health Sciences, the U.S. military's medical
school, has been teaching its medical students for years that this type of infection, although rare in the
U.S. population, is very dangerous and can progress to system-wide organ failure and death (sce
attachments). In addition, the Armed Forces Institute of Pathology (AFIP) has been publishing for years
that this type of infection can result in death in nonhuman primates [14] and in man [15]. The AFIP has
also suggested treating patients with this type of infection with doxycycline [16], which is one of the
types of treatment that we have recommended [9-12]. Then why has the DVA issued guidelines stating
that GWI patients should not be treated with antibiotics like doxycycline, even though in 2 significant
number of patients it has been shown to be beneficial [9-12]? In response to the comments that our tests
have not been duplicated, a certified diagnostic clinical laboratory, Immunosciences Laboratories of
Beverly Hills, CA, has been conducting diagnostic tests on mycoplasmal infections in biood of GWI and
CFIDS patients, and they are finding essentially the same results as we have found. Thus our results
have been replicated by a certified commercial laboratory. The DoD and DVA have also stated that we
have not cooperated with them or the CDC in studying this problem. This is not true. We have done
everything possible to cooperate with the DoD, DVA and CDC on this problem, and we even published a
letter in the Washington Post on 25 January 1997 indicating that we have done everything possible to
cooperate with government agencies on GWI issues. We formally invited DoD and DVA scientists and
physicians to the Institute for Molecular Medicine to learn our diagnostic procedures on 23 December
1996 at a meeting convened at Walter Reed Army Medical Center by Major General Leslie Burger at the
request of Congressman Norman Dicks (D-WA). We have been and are fully prepared to share our data
and procedures with government scientists and physicians. Although government laboratories can test
for mycoplasmal infections and have been conducting their own examination of mycoplasmal infections
in GWI patients, they are using relatively insensitive, cutdated antibody tests or conventional molecular
biological tests, and we would not expect them to detect the infection by these procedures.

In GWI patients that tested positive for mycoplasmal infections in their blood, we have found that this
type of infection can be successfully treated with multiple courses of specific antibiotics, such as
doxycycline (200 mg/day for 6 weeks per cycle), ciprofloxacin (or Cipro, 1500 mg/day for 6 weeks per
cycle), azithromycin (or Zithromax, 500 mg/day for 6 weeks per cycle), clarithromycin (or Biaxin, 500-
1000 mg/day per 6 week cycle) or minocycline (200 mg/day for 6 weeks per cycle) [9, 11, 121, along



100

Nicolson and Nicolson, Subcommittee on Human Resource and Intergovernmental Relations 5
with other nutritional recommendations (Figure 4). Multiple treatment cycles are required, and patients
rélapse often after the first few cycles, but subsequent relapses are milder and patients eventually recover
. (Figure 5). Using the techniques of Nucleoprotein Gene Tracking [17] and forensic Polymerase Chain
Reaction, slightly under one-half (~45%) of the Desert Storm veterans and their immediate family
members who had GWI/CFS/FM signs and symptoms in our studies showed evidence of mycoplasmal
infections in their blood leukocytes {11, 12]. In contrast, in nondeployed, healthy adults the incidence of
mycoplasma-positive tests were <5% [12]. We need to stress that these studies do not involve controlled
patient populations, such as all veterans that served in a single unit compared to similar numbers of
nondeployed personnel from the same unit; therefore, the percentage of mycoplasma-positive patients
overall is likely to be lower than found in our studies. This is reasonable, since GWI patients that have
come to us for assistance are probably more advanced patients (with more progressed disease) than the
average GWI patient. We found that patients on antibiotic therapy (n=73) relapsed within weeks after the
first 6-week cycle of therapy, but 58/73 recovered after up to six cycles of therapy and 14/73 are still
undergoing therapy (Figure 5). GWI patients who recovered from their illness after several (3-7) 6-week
cycles of antibiotic therapy were retested for mycoplasmal infection and were found to have reverted to a
mycoplasma-negative phenotype [11, 12]. We hypothesize that the therapy takes a long time because of
the microorganism(s) involved (a mycoplasma) is slow-growing and is localized deep inside cells in
tissués, which are more difficult locations to achieve proper antibiotic therapeutic concentrations. As
stated above, multiple cycles of therapy result in eventual recovery in a high percentage of mycoplasma-
positive GWI patients. Although anti-inflammatory drugs can alleviate some of the signs and symptoms
of GWI, the signs and symptoms appear to quickly return after discontinuing drug use. If the effect was
due to an anti-inflammatory action of the antibiotics, then the antibiotics would have to be continuously
applied and they would be expected to eliminate only some of the signs and symptoms of GWL In
addition, not all antibiotics, even those that have anti-inflammatory effects, appear to work. Only the
types of antibiotics that are known to be effective against mycoplasmas are effective; most have no effect
at all on the signs and symptoms of GWI/CFS/FM, and some antibiotics make the condition worse.

Thus the antibiotic therapy does not appear to be a placebo effect, because only a few types of antibiotics
are effective and some, like penicillin, make the condition worse. We also believe that this type of
infection is immune-suppressing and can lead to other opportunistic infections by viruses and other
microorganisms or increases in endogenous virus titers. Although we have been criticized for not
conducting double-blinded, controlled clinical studies on large numbers of patients, such studies are quite
labor intensive and expensive, and all of our studies were conducted without any government support or
help whatsoever. We have designed a doubled-blinded, cross-over clinical trial that includes placebo and
wo antibiotics, and we would like to obtain government support for such a trial (Figure 6).

We consider it quite likely that many of the Desert Storm veterans suffering from the GWI/CFS/FM
signs and symptoms may have been exposed to chemical/biological cocktails (or endogenous sources of
these agents) containing slowly proliferating microorganisms, including pathogenic mycoplasmas and
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quite possibly other bacteria and viruses, and such infections, although not usually fatal, can produce
various chronic signs and symptormns long after exposure. The DoD has maintained that Iraqgi offensive
Chemical and Biological Weapons were not released during or after the Gulf War, but we did not have
detection equipruent deployed to be able to determine whether Biological Weapons were present. The
Traqi armed forces were operating under Soviet War Doctrine, which stresses offensive use of
combinations of Chemical and Biological Weapons together with conventional weapons. Evidence
presented to this subcomnmittes indicates that it was extremely likely that Chemical Weapons were
released during and certainly after the conflict when bunkers containing Chemical and Biological
Weapons were destroyed. We indicate again that chemical andior radiological exposure(s) can result in
somewhat similar signs and symptoms but this does not explain the apparent contagious nature of GW1
and the delayed appearaace of similar GWICFS/FM signs and symptorms in immediate family members.
Fortunately, the types of slow-growing, chronic infections in GWI can be diagnosed and successfully
treated with multiple cycles of specific antibiotics. '

There were several potential sources of chronic biological agents in the Persian Gulf Theater of
Operations (Figare 7) {18]. First, deployed soldiers were given multiple inoculations of experimental
vaceines in unproven immunization schemes, such as vaccines that were given all at once instead of

using an appropriate schedule of inoculations. Multiple vaccinations given sioultancously can result in
immunosuppression and leave an individual susceptible to opportunistic infections. Some of these
experimental vaccines could also have been contaminated with smalt amounts of slow-growing
microorganisms. Next, the Iragis were known to have extensive stockpiles of Biological Weapoos and
the potential to deliver these weapons offensively, at short range in modified biological sprayers that
deliver Biological Weapons onito the sand to creats exclusionary zones or biclogical mineficlds' and at .
long range in modified SCUD-B (8S-1) missiles with ‘skyburst’ warheads. As mentioned above, many
of the storage and factory facilities where Chemical and Biological Weapons wete stored were destroyed
immediately up to, duﬁng and after the Desert Storm ground offensive, releasing plumes containing these
agents high in the atmosphere where they could be carried downwind (‘Hlow-back’ exposures) to our ’
lines. These and other possible mechanisms of potential exposure must be carefiilly examined, not
categorically dismissed by DoD) personnel in Washington with little first-hand knowledge of the
conditions on the ground {18]. There are a number of possible reasons why the DoD and DVA deny that o
our forces were exposed to Chemical and Biological agentsb during the Gulf War, and several possibilities
are listed in Figure 8. :

Finally, can GWI be completely explained by chronic bacterial and/or other infections? The answer to
this is no. GW1 is not one disease; it appears to be a collection of various disorders and ilinesses that
produce complex chronic signs and symptoms. Desert Storm veterans were exposed 1o & variety of toxic
agents in the Persian Gulf, including ol well fires, battlefield smoke, anti-nerve agents, insecticides, or
multiple chemical agents, and in some cases radiological agents (DU), and many GW1 patients now have
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multiple sensitivities to various chemicals because of these exposures. Chemical exposures can cause
toxicological effects and produce many but not all of the signs and symptoms of GWI[18, 19]. In
addition, chemical exposures can result in immunosuppression and leave an individual susceptible to
infections. Future efforts should be directed at determining the types of exposures that occurred in the
Persian Guif regjon, including chemical, radiological and biological exposures and how combinations of
these could be involved in causing chronic illnesses. In the case of biological agents or infections where
treatments exist, controlled clinical trials will have to be designed and initiated, and the necessary
resources to conduct and evaluate these trials will have to be allocated. There is, however, a bonus from
our efforts at understanding the role of chronic infections in GWI. We and other laboratories have now
found similar chronic infections in a rather large subset of civilian cases of CFS and FM, patients with
these illnesses have been diagnosed and successfully treated, and these patients are recovering after years
of unexplained illness. Since there are over one million CFS/FM patients in the U.S. alone, this means
that hundreds of thousands of Americans may be able to regain their health using the diagnostic tests and
treatment suggestions developed for GWL

We believe that Congress holds the key to solving the problem of GWI. This and associated disorders
(CFS and FM) must be studied and solutions found using the peer-reviewed grant award system, such as
that used by NIH. Efforts to direct funding away from or rebudget allocated funds for CFS and FM
research, such as done over the last several years by NIH, should be stopped. GWI research and
treatment canmot be left to the DoD and DVA, because they have not shown themselves to be especially
effective or responsive to the health problems of afflicted Gulf War veterans and their family members.
‘We consider it appropriate that civilian scientists and physicians collaborate closely with their
counterparts in government to study and solve this problem in as objective manner as possible. We
thank you for the opportunity to adqxess this important issue.
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Figure 2
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Figure 2. The signs and symptoms of GWI/CFS in 650 Desert Storm veterans.
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Figure 3
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Figure 4

Diagnostic and Treatment Recommendations
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DEPARTMENT OF VETERANS AFFAIRS
UNDER SECRETARY FOR HEALTH
WASHINGTON DC 20420

Dear Editor:

1 will appreciate your assistance in sharing the following message of
critical importanee to your readers — veterans and non-veterans alike.
Thank you for the opportunity to set the record straight.

You may have read or heard news reports in recent days that indicate that
the illnesses suffered by some Gulf War veterans are caused by bacteria and are
contagious. As the head of the Veterans Health Administration, I would like to
assure the public that there is no evidence that Gulf War veterans are suffering
from a transmissible disease. These reports, based on an unsubstantiated theory of
one non-physician researcher, have unduly alarmed the public that sick and
disabled Gulf War veterans can transmit contagious illnesses by casual contact.
Based on all we know, and all science has shown to date, this is inaccurate and has

served only o needlessly frighten people.

The best medical evidence available finds no basis to claim that the illnesses
which some veterans attribute o their service in the Guif are contagious or that, as
some reports have stated, the nation’s blood supply is somehow endangered by Gulf
War veterans who give bleod. The Department of Veterans Affairs (VA) employs
tens of thousands of health care workers and, in contrast to what has been
reported, not one physician or nurse in our medical facilities has become ill as a
result of caring for Gulf War veterans. Likewise, in 1994, VA asked the Centers for
Disease Control and Prevention to investigate concerns that a group of Gulf War
veterans in Pennsylvania was suffering from an infectious disease. CDC carefully
studied those veterans and found no evidence of a contagious iliness.

Our Gulf War veterans and their families - and the general public - deserve
facts, not harmful, unfounded hypotheses. We are reaching out to Gulf War
veterans who are sick or have health concerns, urging them to contact VA through
our around-the-clock toll-free helpline --1-800-PGW-VETS. VA can provide the
medical care and scientific information that Gulf War veterans need.

Sincerely,

AT

Kfanneth W. Kizer, M.D., MP.H.
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't HE ASSISTANT SECRETARY'QF DEFENSE

WASHINGTON, D, € 20301-1200

R AT YN AT AIRE

Fonurable William V. Ruth
“United States Scnate
Washington, DC 20510 -

Dear Senawsn Roth;

Thix is in responss o your feter requesting 2 roply 16 Mr. Aubrey .'L.cagcx, who
expressed concerns sbout the tisk of myeoplasma infection resulting from service-in the
Persian Gulf. The Depariment is acwiely awarc of haw I important it is to profect our
toups from putential huzards while deployed.’ Asa result, we aré sponsoring several latge
spidemivlugical research studics designed to evaluate a duiber of possible health
conscquences uf the Perstan Gulf deployment, including infectious diseases like |
mycoplasma. Resulls frum some of these stgdies are expecied soon.

Mr, Aubrey §, Luwger also mentioned concera for the possible use of chemical/ -
iotogieal woapons during Operation Desett Storm. ' We have asked several independent
gruups of sciontific experts W review information cuncerning health issues of the Porsian
Culf War, Some of these groups have specifically iavestigated the possible use of

chemical/biological warfare during Dpc.rauons Desert Shicld/Storm. Among them was the
Delense Science Board which found “Thet¢ is no scientific or medical evidence that either
vhumical o bislogical warfare was deployed at any level againstus, nor that thers were |
any expusutes of US service members to chemical or biological warfare agenis in Kuwail
wr Saudi Arabia,” (Junc, 1994), Aduitionally, the Institule of Medicine, in its initial report,
Hygatth Conseyuences. of Service During the Persian Gl War:_laidal Findlngsand .
Revoasuendfativas for imgediaie Action (January, 1995), stated “The commitiee could

* find absolutely no reliable inteifigence, and no medical or biological justification for any of
these purported claims {chemical/bivlugical warfars), “Furthermore, analysis of the attacks
Inddivatod that the alarms were false positives goncrated by dust particulates. When ’
analysis of the alamms was ollowed by mors suphisticated (osts, the resulis wers :
cunfirmed to be nogatve.” In tight of these and other ropotls, the Depariment has found
s evidence of chemical/ biological warfare usagc We remain upen to any oow evidence
tial may be presentvd,

"The Ucpuriment of Defense I8 lully commitied o providing the very best medical
- vorg avallable W its vererans. Currenily, we ate providing exiensive medical cxaminations
nough the Comprehensive Clinical Evaluation Progtam (CCEP) to cligibls beneficiarivs
who are experivncing illnesscs which they belicve are related 1o the Porsian Gulf War. 1 -
ave enclosed, for your informalion, the third report on the CCEL, incorporating the
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resulis of approximately 10,U00 examinations. The CCLEP experience, to dale, s cunsistent
will the conctusions of the National institutes of Health Technical Assessment Workshop
that the unexplained illnesses being reported by many Persian Gull War veterans ate not a
single, apparent discase, but rather a “range of fllncsses with overlapping symploms.”

An expanded Persian Gull Velerans Rescarch Working Group of DoD, VA, and Cenlers
tor Discase Controt physicians and scicatists met with Professor Nicolsan on August 4, 1998, 1o
discuss his theory regarding mycoplasma infection, 1have enclosed an information paper detailing
the tneeting.  Professor Nicolson has been provided the necessary information to submilt a formal
research proposal. There are two possible avenucs we have offered Professor Nicolson, First,
there is a specific Persian Gulf health research program,” A formal call lor proposals was
‘published in the Commerce Business Daily in May 1995, Sccondly, and ip addition lo the very
specilic Persian Gulf rescarch program, the U.S, Army Medical Research and Maleriel Command
(USAMRMC) administers numerous other research programs that may have application.- Some
USAMBMC research programs include infectious diseases, human immuriodeficiency vitus,
Combal casvally care, ficld medical/dental cquipment/material, combat dental care, army systems
hazards, medical biological defense, medical chemical delense, and spécial programs. Rescarchers
are encouraged to submit proposals which address major rescarch thrusts, technical appraaches,
rescarch goals and military relevancy. Additional information can be obtained by writing the
Cammander of the USAMEMC, ‘Ihe address and telephone number are as follows:

Commander . .
LS. Army Medical Research & Matericl Command
ATTEN; SGRI-ACQ-BA

Fort Lretrick, Frederick, MD 21702-5012 .

~ Telephone Numbers (301) 619-7216

I trust you will find this information helplul.

Sincely,

Stcphch C.Jos .13, M.P.HL

Finchspres
As Stated
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INFORMATION PAPER:
MYCOPLASMA INCOGNITUS
AND
PERSIAN GULF VETERANS

Mycoplasmas are the smallest, free-living infections agents. They are distinet from
visuses because of their ability to grow in a cell free media and from bacteria because they
lack & cell wall and are able to synthesize cell wall precursors. Tae Mycoplasmas are
ubiquilous in nature. A varety of plant and animal discases are caused by the
Mycoplasmas. However, only Mycoplasma pneumdniaé, Ureaplasma urealyticum, and
Mycoplasma hominis have been clearly shown to cuusc diseasc Ip man.

Carth Nicolson, PhD., Chaitman of Tumar Biology at MD Anderson Cance:.

Center, Houston, Texas, has reporied in numerous medical Inferviews snda lé:tter tr;a the
edltor (JAMA 273:618-619, 1995} that Persian Gulf velerans are suffering fron a chronie
fatigue illness caused by infection witk Myci;gl;asxxa:a."
Physicians and scientists from the Department of Veterans Affaics, Defense, and

Health and Human Services met with Dr. Garth Nicolson on Augulﬁ 4,1995, at VA
Headquarters in Washingion, D.C. Dr. Nicolson prescated this group with his
investigation of 73 Persian Gulf veterans and his survey results on 650 veteruos. To.
summarize, survey participants have reported multisysicm symptoins, including: aching
joibts, chroaic fatigue, cognitive problems, sleep difficulties, headaches, skin rash,
depression, musc'le Spasms, HCIVOUSness, diarthes, ete. Dr. Micolson reported that 73
symptomatlc Persian Glf have been tested for Mycoplasma using novel forensic
polymerase chain reaction and gene tracking fechniques. . Of the veterans testing pusitive,
35% M. Fermentans, 10% M. Genitalium, and 55% Mycoplasma specles responses were
found, Dr. Nicolson also reported that the HIV-1 envelope gene Is being Isolated fu the
same subfraction layer as the Mycopiasma cytoplasmic isolates.

‘ Furtheamore, he reports that some vcte:ané received empiric antibiotlc therapy
for this putative infection with Mycoplasma. The antibiotic therapy (doxycyciine 100-200
mg/day or macrolide) was administered in an uncontrolled and unblinded trial. Fifty-five

of the seventy-thrae velerans reported good responses to antiblotic therapy and some
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eventually “returned to sormal” Dr. Nicolson has not examined of reviewed the medical
is on the tested or treated to date; results are based soleiy on self-reported

Symptoms.

Dr. Nu:ulson poses & mable hypouxsls regarding t}w nalure of unexplained ‘
flincss in Porstan Gulf veterans, It should be nated however, that the rescarcher himsclt
states that the results are preliminary and_ not definitive, No causal association can be -

made between the ifinesses reported by these véteraos and the test results chtained. These
"ﬁndtngs require more extensive !nveshganon prior to scicatific coucusions’ belng d:awm
Such studies would !nvolve blmded-uwﬁng of a case-control population, including folt
medical evaluaﬂnmp_tmeswdy participants. In addition, the testproeadures used to
confiom the presence of Mywp!aéma‘lnfecuoa In Nicolson's lab gre cxperimental teste
with unkiown predictive value, :msz‘ﬁvny or specliicity.. No vahdsted. readily avaikblc, i
'dlagatsiic test for M. Incognitus currently availsble for routine dingnostic use: - - '

The Degastmeats of Veterans Affairs, Defense, and Centers for Disease Control
aad Prevention are exploring meuns {0 pursue the questions ruised by the work of Dr.
Nicolsun. We agree with the statement of Dr. Gareth Green (JAMA Z73:615, 1995) that
unti these results can be validated with acoépted sclentific fosearch methodsandare

bject tu 2 poar review proce _,we;!o'notfwammmd trestment 6f any indivicual with
doxycycline or other autibiotics.
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Mr. SHAYS. Thank you. Mr. Dietz.

Mr. DiETZ. Mr. Chairman, members of the committee, thank you
for inviting me to share with you my concerns about depleted ura-
nium and its possible connection to Gulf War Syndrome.

I first became concerned about the health consequences of de-
pleted uranium in the fall of 1979, when I worked at the Knolls
Atomic Power Laboratory in Schenectady, NY. The laboratory was
operated by the General Electric Co. for the Department of Energy.
While troubleshooting a radiological problem, my colleagues and I
accidentally discovered depleted uranium aerosols collected in envi-
ronmental air filters exposed at the Knolls site.

The source of the uranium contamination was the National Lead
Industries Plant in Colonie, 10 miles east of the Knolls site, near
Albany, NY. National Lead was fabricating depleted uranium
penetrators for 30-millimeter cannon rounds. We also discovered
depleted uranium in air filters exposed at the Kesselring site in
West Milton, NY, where crews for the nuclear Navy are trained, 26
miles northwest of the National Lead plant.

This is by no means the maximum fallout distance for uranium
aerosols. The 26-mile radius surrounding the city of Albany cor-
responds to more than 2,000 square miles where this fallout was
occurring.

In January 1980, I wrote an unclassified report documenting the
mass spectrometer measurements we made, and it was recently ob-
tained under the Freedom of Information Act, and a photocopy has
been given to this committee.

Totally unrelated to the discovery of depleted uranium in Knolls-
site air filters, in February 1980, a court order by New York State,
citing public health reasons, shut down National Lead for exceed-
ing a New York State Department of Environmental Conservation
monthly radioactivity limit of 150 microcuries for airborne emis-
sions. This corresponds to less than 1 pound of depleted uranium
metal, equivalent to 1.4 of the small penetrators used in aircraft
30-millimeter cannon rounds.

New York State health officials understood that exposure of its
citizens to even small amounts of depleted uranium was harmful;
therefore, they stopped it.

Consider what happened in the Gulf war. Uranium metal is
pyrophoric, and when a high velocity depleted uranium penetrator
hits a tank, its leading end ignites and burns explosively, forming
aerosol particles of uranium oxide that are mostly 5 micrometers
or less in size. By the way, five micrometers equals two-ten-thou-
sandths of an inch.

These particles become airborne and, like dust, can be spread far
and wide by wind action. Their fallout range is virtually unlimited.
Uranium microparticles can be inhaled and ingested easily, and
that makes them dangerous to human health. Radioactive contami-
nation from depleted uranium is permanent for friend or foe; it
does not diminish with time. All three uranium isotopes in depleted
uranium are radioactive and produce alpha particles. Prolonged
bombardment of lung tissue by alpha particles is known to cause
cancer.

During 4 days of ground fighting, at least 300 tons of depleted
uranium munitions were fired. An army report describing research
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and hard-target testing states that up to 70 percent of a depleted
uranium penetrator can become aerosolized when it hits a tank.
Even if only 2 percent of the uranium burned up, then at least 6
tons of depleted uranium aerosol particles were generated. This is
a huge amount, much of which would have become airborne over
the battlefields. This amount in 4 days is more than 10,000 times
greater than the maximum airborne emissions of depleted uranium
allowed in the air over Albany in 1 month.

In a given region of a battlefield, hundreds of kilograms of mi-
crometer-sized depleted uranium particles were generated suddenly
by cannon fire from United States airplanes and tanks at forma-
tions of Iraqi armor. Thermocolumns from burning tanks and vehi-
cles carried aloft these localized plumes of uranium particles and
dispersed them far and wide by wind action over the battlefield.

Then unprotected U.S. service personnel inhaled and ingested
quantities of depleted uranium particles into their lungs and bod-
ies. They were never told about the health dangers of uranium par-
ticles. They were given no means to protect themselves.

Unprotected medical and other personnel were exposed to inhal-
ing uranium dust from the uniforms of wounded allied and Iraqi
soldiers. This massive exposure to depleted uranium aerosol par-
ticles on the battlefield raises many questions about depleted ura-
nium and how it might have caused at least some of the health
problems now being experienced by Gulf war veterans.

“Uranium and all its compounds are highly toxic, both from a
chemical and a radiological standpoint.” This quotation is from the
Handbook of Chemistry and Physics, which has been a widely used
reference text for generations of scientists and engineers: Chronic
exposure to small concentrations of uranium is known to cause kid-
ney failure. Depleted uranium is more than 99 percent Uranium—
238, just a single isotope, and is always accompanied by two decay
daughters that emit penetrating particles and gamma rays.

As gamma rays and energetic beta particles become absorbed in
body tissue, they will traverse hundreds of body cells, potentially
causing damage to genetic material in the nuclei of living cells. A
biokinetic model developed by the International Commission on Ra-
diation Protection explains how uranium microparticles can enter
the body and spread to vital organs. This model shows that an
acute intake of uranium particles can result in urinary excretions
of uranium for several years afterwards.

After the war, many thousands of service personnel entered Iraqi
tanks and armored vehicles that had been destroyed by depleted
uranium penetrators, looking for souvenirs. They became contami-
nated. Others collected spent penetrators and made amulets from
the dense, heavy-uranium metal. Wearing these amulets about
their bodies, they unwittingly subjected themselves to penetrating
gamma radiations from the uranium isotopes and the two decay
daughters of Uranium—238.

They were not told that uranium is dangerous to health. After
the war, 27 soldiers in the 144th Army National Guard and Supply
Company worked on and in 29 U.S. combat vehicles that had been
hit by friendly fire and become contaminated with depleted ura-
nium. They worked for 3 weeks without any protective gear before
being informed that the vehicles were contaminated.
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In July 1991, the ammunition storage area at the United States
Army base in Doha, Kuwait caught fire and burned. Four M1Al
tanks with depleted uranium armor were destroyed, along with 660
tank rounds and 9,720 35-millimeter, depleted uranium rounds.
More than 9,000 pounds of depleted uranium burned up in the fire.
U.S. troops were exposed to depleted uranium during the fire and
subsequent cleanup operations. They wore no protective clothing or
masks during or after the fire.

Approximately 3,500 soldiers were based here. Some of the sol-
diers reported cleanup consisted of using brooms and their bare
hands. This is something that would make a qualified radiological
worker shudder.

Twenty-two veterans still retain depleted uranium shrapnel in
their bodies as a result of friendly fire incidents. They have become
subjects for the first medical studies to assess health risks related
to depleted uranium.

The promotion and sale of depleted uranium munitions to the ar-
mies and air forces of many nations guarantees that in future con-
flicts thousands of soldiers on both sides will inhale and ingest
acute doses of uranium aerosols, and many in tanks or armored ve-
hicles struck by depleted uranium penetrators will receive dan-
gerous amounts of nonremovable uranium shrapnel in their bodies.

It has been reported in The Nation that the Department of Vet-
erans’ Affairs conducted a Statewide survey of 251 Gulf war vet-
erans’ families in Mississippi. Of their children conceived and born
since the war, an astonishing 67 percent have illnesses rated se-
vere or have missing eyes, missing ears, blood infections, res-
piratory problems, and fused fingers. The causes of these birth de-
fects should be investigated.

The human cost of using depleted uranium munitions in conflicts
is not worth any short-term advantage if it permanently contami-
nates the environment and results in irreparable damage to our
service personnel and causes genetic defects in their offspring.

Speaking as a World War II veteran, I am troubled about the
health of Gulf war veterans and the seeming lack of concern shown
by the Department of Veterans’ Affairs and the Army. They have
refused to investigate the role of depleted uranium as a possible
cause of Gulf War Syndrome.

In concluding, I urge this committee to make it possible for a
truly independent investigation of depleted uranium to occur, be-
cause it was a major chemical and radiological poison that troops
were exposed to during the Gulf war. Investigations should be un-
dertaken by scientists and medical doctors not associated with the
Department of Defense and who are knowledgeable about heavy
metal and radiological poisons and their effects on human health.
Gulf war veterans must also have a voice in organizing this effort.
Thank you.

[The prepared statement of Mr. Dietz follows:]
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Contamination of Persian Gulf War Veterans and Others by Depleted
Uranium

teonard A. Dietz
July 18, 1996

{Available at WISE Uranium Project home page on Wofld-Wide Web at address

htip: nif- p html)
Abstract
We develop background infe jon about depletad ium (DU} and use it to describe & physical

modal of how on the battiefields in Kuwat and irag a large numbar of unprotected Guif War veterans could
easily have acquired dangerous quantities of DU in their budies.

Wa examine how U-238, which camprisas more than 89% of DU, decays radioactively, producing two
decay progeny that are always presant with it and add significantiy to its radioactivity. The pyrophoric nature of
uranium metal causes i to bum {oxidize rapidly) when heated by impact or in fires to form invisible aerosol
particiss that bacoms airboma.

We refer 10 scientific measurements that have besn made. of the atmospheric wind-boms transport of

is over di up o 25 miles {42 km) from thelr sources, Stokes' well-known physical law
halps to explain how airb of DU particles can ocour over large distances.

We describe how gamma rays and ensrgetic bata particles bacome absorbed in body fissue and can
traversa large numbers of body oulls, potenti 1o genstic ! in the nuclei of living calis.

We describe a biokinatic modsi daveloped by the ional G ission on Radiation Protection that
explains how uranium microparticies can enter the body and spread 1o vital organs. The mode! predicts that an
acite intake of uranium particles can result in urinary excretions of uranium for years afterward.

We review astimates of the tonnage of DU munitions fired during the Gult War. Even # only one or two
parcent of a low estimate of 300 metric tons of DU tired bumed up, this would have produced 3000-6000 kg
of DU asrosols.

This background intormation allows us to propose a plausuble contamination model- at a battle site. #
consisis of throe staps:

1. A source of hundreds of kilograms of DU g d y against cone i
Tracy anmnor;

2. Widesproad rapid dispersat of DU aerosol particies by wind action;

3. inhalation and ion of DU particles by unprotected U.S. sarvice parsonnel on the
battlefietd.

The U.S. military and its representatives daim that DU munitions are safs, byt they have not publicly
addrossed health and safety issuas that apply after DU munitions have been firsd. Apparently the official view
is that in a combat situation it is ptable for unp d p i to be exposed o the
products of tirad DU munitions and assume any health risks involved.

We mantion that 22 U.S. service personnal have been reported to have sulfered imbedded fragments
of DU in their bodies from “friendly fire.” More than 5 years after the Gult War, few of thess fragmenis have
been d and the tong-t heatth situation for these veterans has not yet been determined. We note
the astonishingly high incidence of serious birth defects in families of Gulf War veterans in the Stats of
Mississippi.
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Finally, we mention how commonly used DU flight control counterweights in aircrait and DU munitions
can bum in intense fires and produce dangerous concentrations of airbomne DU asrosol partidles that can be
inhaled and ingestsd.

introduction

it has been raported widely in the press that numerous Persian Gulf War veterans have becoma ill with

with Guif War Syndroms. During the war they were exposed fo toxic chemicals, expsrimental drugs, insect
and ] ium or DU (Ref. 1). Uranium Is known fo be highly toxic both chemically and
radiologically (Rei. 2).

It has not yet been determined to what degree DU may have causad thair iffnesses and genstic defects
in their children conceived and bom after the war. Few veterans were aware that DU munitions were used untit
after they waere exposad to uranium and became III Some ware told about the gamma emission from DU but
ne one was told about the health d of § g fine p of oxide dust generated when a
DU penefrator hits armor (Ref. 3). Eight days after the shooting stoppad, a directive from Army Headquarters
gave the first instructions o troops on how to treal radicactively contaminated vehicles (Ref, 4).

" The main purpose of this paper is to develop a physical model of how easily many Guit War velerans
could have acquired dangerous quantities of DU in their bodies. To accomplish this we review the pyrophoric
nature of uranium metal and its radioactivity. Wa show how readily uranium aerosol dust can be fransported
great tistances by wind action in the atmosphers, pathways that DU aerosol particlas can take into the body
and becoms absorbed, and the tonnage of DU munitions fired during the Gulf War.

This information is used to construct a contamination modse! that explains how large numbers of soldiers
very likely became contaminated on the battofields in Kuwalt and Iraq. We show how the U.S. military views
the safety of DU munitions, and we close by mentioning same of the knawn exposures of UL, soldiers to DU
and noting the high parcentage of severe birth defects in children conceived and bom in many famiiies of Gulf
War velerans,

The Pyrophoric Neture of Uranium Metal

The pyrophoric nature of uranium metal is well known (Re. 2, Ref. 5). An estimate used by U.S, Army
field commanders is that when a DU ponetrator in a cannon round is fired at high velocity against armor, about
10% of it bums up and farms micrometer-size uranium oxide particles that can be inhaled or ingested {Ref. 6).
Howaver, a report by the Army Environmental Policy Institute (AEP!) describing research on hard target testing
states “As much as 70 percent of a DU penetrator can be aerosolized when it strikes atank...” {Ref. 7).

Uranium can bum in other ways to generate asrosol partides of uranium oxide. Because elemenial
uranium is pyrophoric, when DU metal is heated in air at a tamperature of 500 deg. C it can oxidize rapidly and
sustain slow combustion (Ref. 5). For example, the eflacts of fires at storags sites for DU munitions have been
studied {Ref. 8). Tha buming of DU metal Hight' control counterweights at airplane crash sites and the
possibifity of exposing large numbers of people te kidney poisoning {nephrotoxicity} by uranium oxide
particles has been studied by Parker (Ret. 9).

in 1982 an E! Al Boeing-747 crashed into an nt building in fam, Holland and bumed
intensely. Approximately 273 kg of DU in the tail of the 747 is unaccounted for; it burnad and contaminated
the surrounding area (Ref. 10).

Radioactive Dacay of Uranium
We look briefly at the uranium decay series. Table | summarizes the isotopic composition of natural and
depleted uranium. The isotopic compositi were d in highly sensitive and accurate mass
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spactrometers at the Knolls Atomic Power Laboratory (Ref. 11).

Table ). isotopic composition of natural and deplated uranium in atom percant.
U234 U235 U286 Uess

Natural Uranium  0.0056 ~ 0.7198 0.0000 95.2748

Depleted Uranium 0.0008 0.2015 - 0.0030 99.7947

A trace of U-236 from reprocessed nuclear fuel may be prasent in some of the DU stockpile. The aipha
activity in DU is about 43% less than it is in natural uranium because there is less U-234 and U-235, but DU
always ocours in highly concentrated form and this more than makes up for its lower aipha activity. In contrast,
natural uraniim eccurs in concentrations of 1-3 parts per million by waight in soils, where it is locked up in non-
matallic form in minerals and is relatively inert 1o chemical action there.

Only the first thres isotopes in the uranium-decay seties or chain headed by 1238 are important in
determining the radioactivity of DU {Ref. 12). Uranium-238 decays inlo thorium-234 (Th-234), which decays
into protactinium-234 (Pa-234), which decays into U-234, olc. down the decay chain, The 246,000 year haff
fife of U-234 is too long for it to decay much during our lelimes and produce significant numbers of dscay
progeny.

The U-238 decay chain is broken during the chemical reduction of uranium hexafluoride into DU metat
and is broken again during the melting and -processing of the metal inlo a penstrator. To determine the
maximum time it takes lo regain equiibrium in the partial decay chain, we assume a solid sample of wranium that
initially contains only the U238 isofops, i.e. no decay progeny. Using B s equath {Ref. 13). we
calfcuiate the growth of Th~234 and Pa-234 activities as a function of elapsad time in weeks. The resuits are
given in Table il

Table . Radioactivity (disintegrations/second) in 1 gram of
U238 with no decay progeny initially present. Half livess used:
U238 = 4.4709 yoars; Th-234 = 24.10 days; Pa—234 =1.17
minutes, 5.69 hours (two decay states); U-234 = 2.46a5 years
{Ret. 14). Scientific notation Is used, i.6. 2.4685 = 246000,

Wesks U238 —> Th234 —> Pa-234 —> U234
12430 0 ¢ oo
12430 2270 2,150 0.000
12430 7,850 7840 0.001
12430 10770 10,750 0.004
12430 11830 1820 0007
12430 12210 12210 o010
12430 12350 12350 0013
12430 12400 12400 0017

BRBadv -0

After 25 weeks, Th-234 and Pa-234 have reached 99.4% of the decay rate of 1-238 and for practical
purposes have reached secular equilibrium with U-238, their parent isotope. Secular equilibium means that
the decay progeny of U-238 are being replaced at the same rate they aro decaying; after 25 weeks all three
isotopes are decaying at approximately the same rate. This is @ maximum time; in reality, equilibrium will be
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reached much taster, since these two isotopes can naver be separated totally from U-238. The isotope (4238
omits aipha particles and aiso emits soma gamma rays. its decay progeny Th-234 and Pa-234 each emit bota
particias and gamma rays. An aipha particle is a fast helium atom with iis two electrons removed, a beta particle
is a high-sppad eleciron and a garmma ray is like an X-ray.

From this analysis we conclude that in a solid sampie of DU, six months at most after manutacture of a DU
penetrator, or DU armor for a tank, or DU particies in a parson’s body, sub ial additional radiation in the form
of beta particies and gamma rays always will be prasert. in fact, most of the penetrating garmma radiation and all
of the penetrating beta radiation from DU comes, not from uranium, but from the decay progeny of 1U-238 {Ref.
15}. in a year, only ana-thousandih of a gram (1 milligram or mg) of DU generates more than a billion alpha
particies, beta particles and gamma rays.

The U.S. Army has investigated the. generation of DU aerosols In armpred vehiclas hit by DU cannon
rounds. Their investigators report “.. that personnet inside DU struck vehicles could receive a dose in the
‘tens of milligrams’ range duse to inhalation” (Ref. 16). This exposurse results in an acute dose of uranium.

Gi rays b d in body tissue as foliows. i thelr energy exceeds 40 keV, patt of the

Tay energy is ferred 10 an atomic ef seftting it in high-speed motion (1 keV = 1000 alectron
volts energy). The remaining energy is camied off by a new gamma ray. This process, called the Compton
affect, repeats uniil the gamma ray has an energy below about 40 keV where the photoelactric effect
domi and the ining energy can be torred to & ph

For plo, using G 's mathod, (Ref. 17) one can calculate that an 850 keV gamma ray absorbed
in body tissue will produce a packet of high-speed Complon slechrons and a fast photoelectron that on
average can traverse 137 body cells. By contrast, according to Gofman, X+yays commonly used in medical
diagnosis have a peak energy of 80 keV and an average energy of 30 keV {Ret. 17) A 30 kaV X-ray in body
{iasue can be d into a photoel of this energy, which on average can traverse only 1.7 cells.
lonization along the tracks of high-speed electrons in tissue can cause darnage to genefic materia in the
nuciei of cells.

Thus, a high energy gamma ray from Pa-234 is much more penetrating than a typical medical X-ray and
can damage far more living cells. The many 228 MeV beta particles emitted by Pa-234 are extremsly
penatrating in body tissue (1 MeV = 1 million electron volts energy). Refarring to the experimental data given
by Goiman {Ref. 17}, sach one of thesa beta particies can traverse more than 500 body celis.

Alpha, beta and garmma radiations produce the same biological effects on cslls and organs, ang much of
their radiation damage o body fissue can accumulate over the time of exposure {Ref. 18). Therefors, it seems
reasonabie that not only the continuous radiation of body tissue by alpha particles from U-238, but the

tic beta particies and g rays from its decay progeny Th-234 and Pa-234 must also be considered
when assessing possible cancer risk and genetic damage.

Airborne Transport of Uranium Particles

The failout range of airborne DU aerosol dust is virtually unlimited. These micro-particies can be inhaled
and ingested easily and that makes them dangerous to human health. Environmental assessments for sites
which process DU or test fire DU munitions typically downplay the potential for widespread faliout of DU
particles.

For ple, one such anvirc | impact study in 1982 by the U.S. Amy Ballistics Research
Laboratory {Ret. 19) states, “Because of the mass and density of the DU particle, it only travels short distances
when airbome. These two factors alone preciude the oft-site release of DU.” This is not true for micrometer-
size particles of uranium metal or #ts oxides. in fact, tha transport of aitbome DU aerosol partidles was walt
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known long before the Army Ballistics Research Laboratory environmantal impact study was written, since in
1978 it had been measured up to a distance of 8 km {(Ret. 20). What may not have been fully appreciated in
1976 was that DU aerosol particles could be transported by wind action over much greater distances.

In 1979 the author worked at the Knolls Atomic Power Laboratory (KAPL) in Schenectady, New York.
While trouble shooting a radiological problem, he and his colleagues in the mass spectrometer component
accidentally discovered DU aerosols collected in environmental air filters exposed at the Knolis site (Ref. 21).
The origin of the DU contamination proved to be the National Lead industries plant in Colonie, 10 miles (16
km} east of the Knolls site, on the western boundary of the city of Albany, NY. A lecal newspaper reported that
NL was fabricating DU penetrators for 30—mim cannon rounds and airplane counterweights made of DU metal
(Ref. 22).

A fotal of 16 air filters at three different locations covering 25 weeks of exposure from May through
QOctober of 1979 were analyzed; ali contained trace amounts of DU. Three of these air filters were exposed for
four weeks each at a site 26 miles (42 km) northwest of the NL plant. This is by no means the maximum faflout
distance for DU aerosol particles.

Totally unrelated to the discovery of DU in KAPL air filters, in February 1980, a court order by NY State
forced NL to cease production, because they exceeded a NY State radioactivity limit of 150 microcuries for
airborne emissions in a given month (Ref. 22). The plant closed in 1983 and is now being decontaminated and
dismantted. The 150 microcuries commesponds to 387 g of DU metal. For comparison, one GAU-8/A penetrator
in an aircraft 30-mm cannon round contains 272 g of DU metal (Ref. 5).

Using a special fission track analysis technique, 26 ium-bearing particles were ext d from
several air filters exposed at-KAPL and were analyzed separately for their uranium isotopic content {Ref. 11)
Four particles contained pure DU. They were approxi ly 4-8 micrc in size, three were imegularly

shaped and the fourth was a 3.8 micrometer diameter sphere. Probably it solidified from a molten state as
uranium dioxide. The other 22 particles were enriched uranium associated with the radiological trouble-
shooting problem.

This widespread trace contamination of DU in the atmosphere was less than one percent of allowable
limits. Its presence in the air filters did not concem us nearly as much as the sizes of the DU particles that were
born ten miles by the wind. from Albany to KAPL. The tour DU particies were near the upper end of the
respirable size range, which is about 5 micrometers. Respirable means that particles will pass through the
upper respiratory airway to the lung and become deposited in various interior regions of the iung, where many
will remain for many years. A 5 micrometer uranium dioxide particle can cause a high, localized yearily radiation
dose from energetic alpha particles to lung tissue; it is a radioactive hot spot in the lung {Ret. 23).

The density of uranium metal is 19 grams per cubic centimeter; for uranium dioxide it is 11 grams per
cubic centimeter, equal to the density of lead. How can a uranium dioxide particle with this density, or a
uranium metal particle with a density 1.7 times that of lead remain airbome long enaugh to be transported by
wind 26 miles (42 km)? it might seem a daunting chailenge to answer this question, but a complicated physical
theory is unnecessary.

Just as a parachute jumper in a free fall through the lower atmosphere quickly reaches a constant
terminal velocity of approximately 120 mph, so too a micrometer-size uranium particie falling under gravitational
attraction through stili air will reach a constant terminal velocity that is determined by its size, density,
geometrical shape and air viscosity.

Stokes’ law provides an accurate and convincing scientific explanation of how micrometer-size DU
particles can remain airbome for many hours. This physical law is well known to scientists and engineers who
study fluid dynamics. It was published in 1846 and 1851 by Sir George Stokes, and is described in
introductory textbooks on fluid flow (Ref. 24}. Itis given by the exprassion
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A2 means R squarad,
G = 980.4 contimeters per socond squared i the acceleration of gravity,
R = the radius of the spheres in cantimeters,
S= the density of the sphere in grams per cubic certimeter,
A= 1.213e-3 grams per cubic centimeter is the densily of air at one atmosphere and 18deg. C,
C = 1.827e4 poise is the viscosity of air at one atmosphere and 18 deg. C.

The terminal velodity V is in centimeters per second if G, R, 8, A and G are in the units shown. Stokes’
{aw aliows one to calcutate the terminal valocity of a micresp of ium matal or i oxide of known
radius and density falling through still air.-

Stokes' law is valid for fluid fiow described by a Reynolds number of 0.1 or less (Ref. 24). Expariments

confirm this upper imit (Ref. 25) The di jonlass Reynold: bor Re for a sphere is given by
Re= 288V o
[+
whare the lerms ave defined above. A 10 mi di ium metal sphere falls &t 8.7 omisec in sl
ar and Be = 0.038, which is much less than 0.1. Therefore, Stokes’ law is accurate or all respirable spherical
uranium rmetat ar oxide particies 10 1 or less in fatting through air. Table i} lists the fall rates
for a range of panicis sizes.

Table Hl. Terminal {constant) velodiies for uranium dioxide spherical particles in still air.

Diamneters are in micromatars.
dia. crn/sec. fuhv.
50 082 a7
40 052 &2
30 00 35
20 013 15
1.0 0033 4

05 20082 1

i y-shaped micropariicies will fall more slowly than a sphere of the same density and weight.
Daplstad uranium particies one micrometer or smaller are virtually floating in air and can remain alkbome fora
vary ong time. The 3.8 micrometer dia. spherical ium dioxide particis analyzed at KAPL had a fall rate of 56
ftr. It had to reach a height of anly 200 #. in the warm exhaust plume from the National Lead plant for a
gentle breeze averaging 3 mph to canry it 10 miles (16 km) fo KAPL.

Fallout range can be increased greatly by two more natural phenomena. First, frictional forces in the air or
emission of an alpha particle from a uranium atom wilt elactrostatically charge a DU partide. For example, itis
well known that a high velocity ion striking a metal oxide surface will dislodge a pulse of secondary electrons
from the surface (Ref. 26).
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An alpha particle is a high vélom’ty helium ion, and it will generate a large numbér of secondary alactrons
below the surface of an uranium oxide particle as it passes through the surlace. Many of the momentarily-free
electrons just below the surface will escape from an airbome uranium oxide particle, leaving it in a positivaly-
charged state.

Like an eloctrostatic precipitator collecting dust in a room, an slsctrically-charged uranium dioxide
particle and an oppositely-charged dust particle will attract sach other and join together. The average density
of the two partictes together will be substantially less than 11 grams per cubic centimeter and the fallout range
will be greatly increased.

Fallout partices of DU also can become attached to sand or dust particies on the ground and then
hecome resuspended in the air by wind or vehicle action and transported to new locations (Ref. 27). Desert
sand in the Persian Gulf region is extremaly fine (Ref. 28). Second, random motions of the atmosphere of a
faw cmisec are of the same ordar of magnitude as the terminal velocities of micrometer particles of DU oxide or
matal falling through air.

Fathways of DU and its Padiations into the Body

Routes of intake or pathways of uranium particles into the body include the respiratory tract, the gastro-
intestingl ¥ract and the skin, through abrasions or wounds. The Intemational Commission on Radiat
Pratection {ICRP) has developed a biokinetic model that describes the behavior of uranium within the human
body {Ref. 28}. Tha mode! takes imo account aeresol particle size, chemical form, and the excretion rates of
absorbed uranium from individual vital organs and bones. Radioactive particles reach the gastrointestinal fract
by ingestion and by transfer from the respiratory fract. Tha mode! shows that for an acute intake of uranium
asrosol particles of uranium dioxide or U308, urinary excration of the inhaled uranium can continue for years.

Exposure to gamma rays amitted from DU s another pathway into the body. Crews are exposed to the
aquivalent of one chest X-ray for avery 20-30 hours they spond in an Abrams tank armed with DU ammunition
(Ref. 30). The U.S. Army measured a gamma dose rate of 250 millirems per hour at the surface of a penetrator
{Ref. 31). This dose rate is consigtent with the 233 millirads per hour dose rate for an unspecified mass of DU
listad on a U.S. Department of Labor Material Safety Data Sheet issued to Nuclear Metals, Inc. {Ref. 32). For
gamma rays, the rad and rem doss units ara equal. At body contact, the 250 millirems per hour is equivalent 10
a dose rate ol up to approximately 50 chest X-rays per hour. Whole penotrators or large fragments of
penetrators fired from tank cannon and lett on a battiefield have this amount of swrtace radicactivity.

Esti of T ge of DU Munit Fired

The actual tonnage of DU munitions fired during the Guit War is difficult to ascertain, During the war all
battlefield news was censored and the expenditure of DU by A-10 attack aircraft was classified (Ret. 33). #t has
been estimated that thess aircraft fired about 95% of the DU munitions used during Desart Shisld and Desert
Starm {Ref. 34). The U.S. Army now daims {Retl. 35} that “More than 14,000 large caliber DU rounds were
consumed during Operations Desert Shield/MDasert Storm. As many as 7,000 of these rounds may have been
fired in practics. Approximately 4,000 rounds were reportediy fired in combat. The remaining 3,000 rounds are
tosses that include a substantial loss in a fire at Doha, Kuwait.

The 14,000 rounds contained about 60 metric tons of DU Willlam Arkin estimates from docurments
reisased under the Freedom of Information Act that approximately 300 metric tons of DU littered the
battlatields of Kuwait-and rag after the war (Ref. 34). The LAKA Foundation estimates the total as 800 tons
{Ret. 36). Allowing for DU projectiles missing their targets, even if only one or iwo percent of the lower
astimate of 300 metric fons bumed up, then 3,000.000-6,000,000 grams of DU aerosol particles could have
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bacome airborne over the battiefields—-a huge amount.

Contamination Madel
We can now propose a plausible modasi of how becamg i with DU during the Guif
War. it consists of a sequencs of three steps:

1. Source—in alocal area of a batilefield, hurwdreds of idlograms of micrometer-size DU particles
wors generated suddenty by cannon fire from U.S. airpianes and fanks at concentrated formations of Iragi
armor, Thermal columns from burning tanks and vehicles then carred aloft these localized plumes of DU
aerosol particies.

2. Dispersal—Clouds of DU aerosot particles were dispersed far and wide by wind action over
the battisfield and, based on the KAPL measwroments, the faliout range of thess uranium micro-particles
ocould be up o 25 miles {42 km) or more (Ref. 11).

3. Inhal and ingesti Unprotected U.S. service parsonnet could inhale and ingest
huge numbers of DU particles into thelr jungs and bodies, where much of the DU could bacome absorbed in
vital organs and bones. The ICRP biokinetic model explains how ium aerosol parti can snter the body
and bacome absorbed {Ref. 29).

The U.S. Army and the Depariment of Veterans Affairs have shown an unwillingness to investigate
health issues associatad with the toxicity and radioactivity of inhaled and ingested DU aerosol particles that
have become absorbed in the body. Both have retused {o test large bers of for the pr of
DU in their bodies; so far only a handful have been tested. According o Laura Flanders, as of January, 1995,
at ieast 45,000 soidiers deployed to the Persian Gulf durng the war are sufteting from symptoms connected
with their senvice {Rel. 37).

Workers in DU industrial procassing plants and people fiving in communities surrounding these plants
also have been contaminated by fallout of DU particles (Ref. 22). How rapidly contarnination takes place
depers on the itude of the airb CON ion and particle size of the uranium dust. The smailer
the particle, the sasier it can enter the body.

In written tostimony prepared for & 1382 New York State hearing on NL Industries, Dr. Cad Johnson, a
principal investigator of the National Cancer institute Project, statad that some of the wotkers at the NL plant
had concentrations of uranium in their urine as high as 30 picocuriesfiter {77 micrograms of uraniumiiter). He
said this concantration level indicated a very heavy body burden of uranium (Ref. 38).

How the U.S. Military Views the Safety of DU Munitions

in a lettor 10 Senator Sam Nunn, a represantative of the U.S. Air Force stated, *...these projectiles are
no more hazardous to store, transpor, of employ than those composed of lead or copper” {Ref. 39). This view
is echoed in the U.S. Anmy report to Congress that states, “The haealth risks associated with using DU in
peacéﬁma are minimal. This inciudes rsks assodiated with fransporting, storing and handiing intact DU
munitions and ammor during peacetime” (Ref. 40).

Ngither the Alr Force nor the Army has publicly presanted an analysis of the health risks to soldiers and
10 others who inhaie or ingest radioactive fallout parficles of DU, or the health risks of living in an environmant
contaminated with DU after these munitions have been fired—these are the real safety issues they ignore.
Furthermore, 2 General Accounting Office report to Congress states, “...Army officials belisve that DU
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protactive methods can ba ignored during battle and other life-threatening situations because DU-related
health risks are greatly outwaighed by the risks of combat” {Ref. 41).

The Army must know that it would be extremsly difficult to provide breathing masks that can efficiently
remove all of the respirable DU particies from air breathed by soidiers. Even i highly efficient air fillers aro used
by troops, their surroundings will still be contaminated. The surlace of the ground, vegetation, equipment,
upiforms and other inated with DU particles will dary of airhome DU
aerosols whenever they are disturbed or moved, thereby presenting an insurmountable radiclogical
containment and decontamination problem on the battiafield.

in the AEP! report, (Ref. 42) the Army judges tan piable risk if its p i b xposed in an
unprotected fashion to the combustion products of fired DU munitions on the battiefield or elsewhers. This
report containg much technical information about DU, but many of the assertions and conclusions in the report
are not supported by the technical and scientific data presented. A rebuttal to the AEP! raport pointing out
some major inconsistencies in the Army report has been published by the Military Toxics Project (Ref, 43).

Exp e of U.S. Soldi and 1l in Their Families

Thirly-six U.S. soldi including 22 with embedded fr: ts of DU in their bodies, have sought or
reported for medical treatment {Ref. 44). Thay were in vehicles hit by DU munitions. Another report states
there were 35 casualties and 72 wounded in crews of U.S. tanks and Bradisy Fighting vehicles in so-called
“fiendly fire” incidents {Ref. 45}. This includes the 36 above and is the total number of service personnat
officially admitted o have boen exposed to significant quantities of DU aerosol dust and DU fragments during
the fighting.

On an NBC Datsiine program, {Ref. 8) Sgt. Daryit Clark describes how he and twelva others were in an
advancad position in the desert when someone radioed them that 20 Iragi tanks were approaching his forward
radar unit. He called for air support, and shortly a fiight of A-10 Warthogs arrived and destroyed all of the tanks
with DU-tipped 30-mm cannon rounds.

Clark describes how he and the men with him were coughing and choking on smoke from the buming
tanks, but mixad with it was DU asrosol dust, which he and the others breathed. He has had chronic respiratory
problams sincs the war and his daughter Kennedy was bom in Seplember 1992 with purple welts called
hermangioma covering not only her face and body, but some internal organs as well. Kennedy has ssrious
breathing problems and was bom without a thyroid. Clark stated thal a geneticist told him that he could have
ingested some radiation and that it could affect sperm cslls. Almost three years after his exposure to DU,
Clark’s urine tested positive for uranium. .

Ammy nurse 1st. Sgt. Carol Picou also is d in the NBC dc y. She and seven other women
in her madical team were in a forward position, ahead of the main U.S. forces and sumounded by buming iragi
tanks and vehicles when they stopped and became sxposed to DU from the buming destroyed Iragi armor.
Doctor Thomas Callender of Lafayefte, Louisi has i Picou and said on the program that her
outcome bears a striking similarity to other individuals who had exposures to ingested radioactive el
Picou has been given-a medical discharge.

The 7 medical personnel with Picou and the 12 soldiers with Clark probably became contaminated with
DU. These 21 soidiars are hot included in the official list of those racognized by the U.8. government as
having been exposed to DU, Given the large tonnags of uranium p ing rounds that ware fired
on the battefieids n rag and Kuwalt, t is fkely that many thousands of other soldiers also became
contaminated with DU. The U.S. Ammy and the Department of Vaterans Affairs balk at giving urinalysis tests
and “in vivo” tests {(whale-body counting of gamma rays) to measure the amount of DU in the lungs and other
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body organs of Guif War veterans.

An astonishingly high rate of birth defects in the families of Gulf War veterans is especially troubling. For
example, Laura Flanders reports that the Veterans Administration conducted a state-wide survey of 251 Gulf
War veterans families in Mississippi (Ref. 46). Of their children conceived and bom since the war, 67% have
illnesses rated severe or have missing eyes, missing ears, blood infections, respiratory problems and tused
fingers. Flanders goes on to say that the birth defects are consistent with the effects of radiation from DU and
infection from sand fiy bites. Others blame experimental vaccines, chemical warfare pills, the insect repeflent
DEET and smoke from cil weli fires for causing birth defects.

Conclusion

We have shown how easily micrometer particles of DU can spread over a large region and poison many
people both radiologically and chemically. The promotion and sale of DU munitions by U.S. amms manu-
faclurers {with U.S. government approval) and by other arms manufacturers to the armies and air forces of
many nations will guarantee that in future conflicis thousands of soldiers on both sides will inhale and ingest
acute doses of DU aerosols, and many in amored vehicles struck by DU penetrators will receive dangerous
doses of non-removable uranium shrapnel in their bodies.

The human cost of using DU munitions in conflicts is not worth the perceived short-term advantages,
especially if it results in U.S. veterans and others becoming ill and in genetic defects in their offspring. A
comprehensive epidemiological study should be made of all Gulf War veterans and their tamilies, searching for
evidence of residual DU in their bodies and for causes of genetic defects in their children. The health issues
associated with DU munitions should be investigated and evaiuated by independent medical and scientific
experts separated completely from the Department of Defense, Departrnent of Veterans Affairs, National
Laboratories, U.S. military services and their contractors.
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a Mr. SHAYS. Thank you very much. Dr. Durakovic, you have the
oor.

Dr. DurakovIiC. Mr. Chairman, I welcome and am grateful for
this opportunity to testify today.

I am a doctor of medicine with a specialty in nuclear medicine,
and I also have a doctorate, Ph.D., in nuclear biophysics. My entire
scientific and professional life has been dedicated to radioisotope
toxicology, in which capacity I served the Government of the
United States for over 17 years, being the head of the Nuclear
Medicine Department at Walter Reed Hospital, working for the De-
fense Nuclear Agency, and later for the VA system.

In 1991, 24 veterans were referred to my clinic in Wilmington,
DE from the Ventnor Clinic in New Jersey because they were con-
taminated with uranium in the Persian Gulf. If it was not for my
clinic that encountered that population of 24 patients, perhaps we
would not be sitting here discussing medical effects of uranium in
the Persian Gulf because that was the first referral of the veterans
who qualified for the Nuclear Medicine Clinic. Most of them in dif-
ferent parts of the country were seen by general practitioners who
have hardly any expertise in handling internal contamination.

So due to the lucky circumstances, those patients were seen by
me at Wilmington VA Hospital, and I took their story very seri-
ously, indeed, because my exposure to uranium contamination pre-
vious to that time was only with experimental animals, because I
did lots of research in the experimental animals dealing with
transuranium elements, plutonium, americium, and so on. My
works had been published 25 years ago on uranium and
transuranium elements.

These soldiers presented with a host of clinical symptoms, rang-
ing from respiratory ailments to renal disease. Some of those pa-
tients underwent several surgical procedures to handle their kid-
ney problems. Their problems also included hepatic, gastro-
intestinal, and endocrine disease. Therefore, I simply focused my
attention to the probability of symptomatology related to the endog-
enous incorporation of uranium in those patients, for which reason
I took the very simple route of attempting etiological diagnoses in
those unfortunate patients.

Out of 24 patients, I dealt directly with 14 of them because 10
did not show up for my follow-ups. My first line of action was to
send them for the objective evaluation of the whole-body counting
of radioactive uranium. Since our facility did not have the capacity
to deal with the whole-body counting of endogenously incorporated
radioisotopes, I sent them to the VA Hospital in Boston, where
there was a whole-body counter, unfortunately outdated and not
sensitive.

Those patients underwent the whole-body counting with incon-
clusive results. I suggested to the doctors of the VA Hospital in
Boston to improve their methodology by buying more sensitive
crystal, which they applied to the Department of Defense, and soon
after, the work was discontinued under unexplained circumstances.

Since whole-body counting did not yield any information about
the etiological cause of my patients’ symptomatology, I suggested
to the VA system that we go for another line of action about etio-
logical diagnosis of their problems. I suggested that the patients be
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sent to Sandia National Lab in New Mexico, where I am very fa-
miliar with their work of uranium in the lungs. That has never
been done.

Furthermore, I suggested that urine samples be sent to the
Radiochemistry Lab in Aberdeen, MD, and samples were collected,
but they never reached Maryland, and they never reached Aber-
deen Proving Grounds, so urine analysis is nonexistent. In the case
of my 24 patients, there was only 1 urine sample that was ana-
lyzed, with inconclusive evidence.

So I consider it very mysterious, the disappearance of the sam-
ples of the urine, which were very carefully collected and sup-
posedly sent to Aberdeen Proving Grounds by the VA Hospital in
Wilmington, DE.

The third action that I proposed to the Veterans’ Administration
was to do biopsy samples of the bone tissue of those patients be-
cause we know that uranium can be easily detected by
autoradiography or even by visualization of a single atom of ura-
nium, which is a big atom, about one Angstrom in size. It can be
seen by the specialized microscopic analysis.

None of my recommendations was ever followed, and not a single
patient referred to me has been analyzed for the etiological cause
of their symptoms. Every conceivable road block was put in my line
of management of those patients. I was ridiculed. There were road
blocks, and there were obstacles throughout 7 years of my attempt
to properly analyze the problems of those patients. I have to quote
to you, although it is not my vocabulary or my dictionary, that the
chief of staff of my hospital said it is “half-assed research.” And it
was openly and obviously discouraged that any work done with
them.

Nevertheless, there was a Uranium Registry in our hospital,
which consisted of taking blood pressures, temperatures, and the
pulse rates, and perhaps in some cases, of the lung x rays, which
really is far away from proper analysis of the patients for the deep-
ly incorporated uranium.

My plan of management has failed because of the total absence
and total lack of interest on the part of the Veterans’ Administra-
tion to do anything for those unfortunate patients, to analyze why
they suffer from the host of the symptoms and what might be the
role of uranium in the misery of those patients. Why it was done,
I do not know; but I do know that I received several telephone calls
from the Department of Defense suggesting to me that this work
will not yield any meaningful information and should be discon-
tinued. I have telephone numbers of the references if you desire to
see them.

Lost records is another thing, because samples of the urine dis-
appeared but also the records of those patients disappeared, and
they were found much later when pressure was put on the VA Hos-
pital.

Now, we are facing a big dilemma in the political, scientific, and
professional environment of the United States of America. Is ura-
nium responsible or a real objective cause of a part of the disease
of the Persian Gulf veterans, or is it not? The question is very sim-
ple, and it can be very simply addressed.
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The only thing to do is to do a proper, objective, expensive anal-
ysis of the samples of those patients, which has to be conducted not
by the charlatans which are present in the Veterans’ Administra-
tion’s offices with the big names of the Gulf veterans uranium
groups and clinics and so on and which are populated by people
who have no basic knowledge of radiation toxicology, nuclear medi-
cine, or internal incorporation of radioactive uranium.

Now, if uranium is analyzed by these objective methods, we will
be able to say whether those patients are related to uranium in
their symptomatology or they are not. The studies are very expen-
sive, but I think our country owes it to the veterans who served
in the Gulf.

I was a commander of the 531st Army Detachment in the time
of Desert Shield. At that time, when I was deployed for the Desert
Shield operation, everybody knew my qualification as being an
international expert for uranium and transuranium elements. No-
body volunteered to me the information that my expertise might be
needed in the Gulf because of the possible use of depleted uranium
shells.

I am not questioning it, but I am just saying that we can easily
answer the question of the relationship between uranium and the
Persian Gulf sickness if we take this issue seriously and if we ana-
lyze in this country what is the probability of a connection between
uranium and the symptoms.

This country has the capacity. It has sophisticated laboratories.
It has professional people who are at the highest level of expertise,
and there is absolutely no excuse not to proceed with my method
of management.

Total lack of etiological diagnosis, in my opinion, is a shame for
all of us because I know for a fact that the soldiers of 144th Trans-
portation Company of New Jersey who worked on those tanks in
Saudi Arabia, they never have been informed about the probability
of radioactive isotopes in their environment. They never wore pro-
tective clothing, never wore the masks, and never wore the
dosimeters.

Battle-damage assessment team came in the summer of 1991 to
Saudi Arabia, and they were dressed like astronauts, having so-
phisticated detecting instruments and detecting 0.6 to 1 Rad in one
single measurement in those tanks, which is a very high dose. But
the veterans were not informed that they were in a radioactive en-
vironment.

I am going to conclude my statement at this point with an em-
phasis that oppression has been exercised in the Veterans’ Admin-
istration system against professionals like myself who wanted to
come to the end of the story, and I am going to quote President
Thomas Jefferson, who said: “I swear upon the altar of God eternal
hostility toward any oppression over the mind of man.”

I think we should take heed of the great President Jefferson, and
try to eliminate obstacles to the proper diagnostic management of
the Gulf veterans who have been exposed to depleted uranium.
Thank you, Mr. Chairman.

[The prepared statement of Dr. Durakovic follows:]
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Medical Implications

During the Persian Gulf War, Depleted Uranjum was used in anti-tank acmor piercing
projectiles and in tank armor plating to increasc, respectively, penetration capability and
resistance to penetration. DU is still very radiotoxic and is highly pyrogenic when ignited,
which happens when artillery shells are fired. The intense, searing flame caused by
ignition of the uranjum not"only aids in penetration of tank armor, but also liberates the

jum into the envi making it available for intemal contamination via inhalation
and ingestion. Tanks made of DU ammor and hit by DU shells also ignite in this way
creating the same effect, i.e. friendly fire.

Depleted Uranium enters the body via inhalation, i ion, and absorption through open
wounds or imbedded shrapnel Uranium js water soluble and can be transported
throughout the body. The alpha particle relcased by decay of the uranium atom gives up
its large amount cnergy in a distance no larger than a couple of microns. Causing breaks
and ionization of molecules, it is capable of destroying proteins, enzy RNA, and
damaging DNA in many different ways, including double strand breaks. This kind of
damage in the reproductive organs can lead to genetic hazards which can be passed on
from g ion to i Soluble i pounds cause mainly chemical
damage to the proximal luted tubules of the kidney. DU is incorporated into bones
where it can have hematopoetic effects as well as causing leukemia. In the lung, DU
damages the alveoli. Since DU can cross the placenta, it can create massive problems for
the radiosensitive tissues of the fetus, Damage to the fetus may jead to somatic
malformations including shortened limbs, damage to the CNS, cardiovascular, and
muscular problems. Other effects associated with DU poisoning are: emotional and
mental deterioration, fatigue, loss of bowel and bladder control, as well as numerous
forms of eancer. Such symptoms are increasingly showing up in Iraq’s children and
among Gulf War veterans and their offspring. Depleted Uranium also has physiological
effects associated with its heavy metal properties. Although most of the ingested DU will
be excreted through urine or feces shortly after exposure, a significant quantity of DU will
remain in the body. B of the chemical and radiological toxicity of DU, the small
number of particles trapped in the lungs, kidneys, and bone greatly increase the risk of
cancer and &ll other ilinesses over time. These smali amounts of DU left in the body are &
constant source of low-fevel radiation that damages cell . Tons of DU were left
in the Gulf region in the form of spent munitions and destroyed tanks which allowed DU
to enter the air, water, and reside on the ground, thereby becoming part of the food chain.
In this way, DU will continue to plague the health of the people both Iraqi and Arperican
who remain in the region for many decades.

According to the results of a survey of 10,051 GW veterans, conducted by Vic Sylvester
and the Operation Desert Shield/Desert Storm Association between 1991 and 1995, 82 %
of GW veterans entered captured Iraqi vehicles. This would suggest that 123,000 soldiers
have been directly exposed to DU.
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Tn 1991, 24 soldiers from the 144th Transportation and Supply Co., New Jersey, were
referred ta me by Veninor Clinic in my capacity as Chief of Nuclear Medicine, VA
Medical Facility, Wilmington, DE. All of the veterans were referred to me for the opinion
and diagnestic sssessment of their DU body burden. My expertise is in the internal
ination of radicisotopes and 1 was the only published researcher In the federal VA
system with research on treasuranic elements at the time these soldiers were referred to
me. Although I personally served in Operation Desert Shield as Unit Commander, my
pertise of internal ination was never used because we were never informed of the
intended use of DU prior to or during the war,

The research on the effects of tranguranic elements in the human system is niot well known
as prior accidents have dealt with many isotopes (Chemobyl) and the Persian Gulf War
deals with only one actinide, i.e., uranium,

From January 1991 until August 1991, these soldiers were on a tour of active duty in
Saudi Arabia and after the ground war started were Jocajed at the KKMC, King Khalid
Militery Camp, where it was their daty to unload battle damaged MAJA tanks, Bradleys,
and M113 1anks destcoyed by DU armor piercing shells from friendly fire of helicopters,
sirplanes, and other tanks: The soldiers worked on these tanks Dusing this tima, soldiers
had constant contact with these vehicles. Those that were required 10 receive the vehicles
actually fived very near them, ate lunch on top of them, and cooled themselves inside of
them. They had been told not to let anyone photograph or take souvenirs from them so
they kept the tanks close at hand. On March 10, 1991, a Battle Damage Assessment
Team dressed in full radioprotective clothing arrived, stating that they were from
Washington to assess the radioactivity of specific tanks. They reviewed the tanks for four
days, fully dressed in the 90 degree temperatures. At the conclusion of the assessment,
the soldier in charge of the crew, required to move the equip was told that the lanks
were “hot”, to mark them with the atomic symbol and not to let people go near them. The
A Team had di 4 .26 %0 1.0 rad inside the tanks, Afler that evaluation, the
soldiers were told to cover the tanks with tarps end not to photograph them. The Team
stated that the tanks were not dangerous to those required to work i their environment,
One soldier was given an outdated dosimeter which began to detect radiation right away
despite the fact that it was long past its expiration date.

My diagnostic strategy consisted of thelr refomal to the VAMC of Boston to the
internationally known expert on Jow energy detection of internal contamination, De.
Belton Burroughs who with Dr. David Sbngerland performed whole body count of
Uranium 238 on several of the referred veterans. It was found by a rather insensitive and
outdated whole body counter that 14 of the 24 patients referred contained decay products
of radioactive uranium.  On the basis of this more sensitive squipment, specifically &
Germanijum crystal was applied for the project which was then terminated. Al work that
was conducted on behalf of DU ination was dinated through the Persian Gulf
Registry of the Wilmington VA hospital. All records were subsequently lost.
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Spectroscopic Analysis

The urine samples of these same patients were sent to the US Army Radiochemistry Lab
in Aberdeen Maryland. Again, some samples never reached the lab and the results of
those that did were supposedly lost.

A to my oxp 1 h on lab animals and cxtensive review of the
llterature, uranium can hardly be detected by the extenal methods including whole body
and urine analysis. Therefore I recc ded that the should be sent to

the SANDIA Na:lonal Labs in Albuquexque, NM which specializes in the pulmonary
pathways of

Fursthermore, an objective analysis in the main site of uranium incorporation which is the
skeletal system, should be performed by an mtoradlogmplnc analysis of the skeletal

deposition of uranium by the bone pSy sp

Neither of the above dations were followed b no one taok the veterans’

illnesses seriously. Two of the 14 soldiers have died since returning from the Persian Gulf
A recommendation for autopsy which should have included sutoradiograp lysis of

the skeletal deposition of uranium, was ignored.

The 144th Transportation and Supply CO has since been scattered all around the United
States, making it impossible for unified testing and analysis.

Due to the current proliferation of DU weeponry, the battlefields of the future will be
unlike any battlefields in history. Since the effects of contamination by uranium cannot be
directed or contained, jum’s chemical and radiological toxicity will create

" environments that are hostile not only to the health of enemy forces but of one’s own
forces as well. When released, DU aerosol pamcles are carried on the winds, their range
as fallout vutuaﬂy unlimited and as they mgrate contaminate air, soil, and water. So
released, it is available for uptake by humans via inhalation, ingestion, or absorption, In
such a toxic environment, fighting p 1 will find th fves victims of their own
weapons as well as those of the enemy. Due to the delayed health effects from internal
contamination of uranium, mjury and death will not always be immediate to the battle, but
will remain lingering threats to “survivors” of the battle for years and decades into the
future. The battle field will remain a killing zone long after the cessation of hostilifies.
Environmental contamination will linger for centuries posing an ongoing health threat to
the civilians who reclaim the land and subsequent generations.

A

Asaf Durakovic
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Mr. SHAYS. I thank all three of our panelists. We have really not
focused in on, and this is the 10th hearing we have had, on biologi-
cal agents or depleted uranium for a variety of reasons. So this is
somewhat new territory for us.

My understanding of depleted uranium in the theater is that we
see 1t in two ways. We see it in the shells, the projectiles. The de-
pleted uranium was almost really the spear on the shell that pene-
trated the armament and then when it could penetrate through the
shell itself, would explode and cause the damage.

And my other understanding is that the depleted uranium is also
used on the armament, in particular of the tanks and some of the
other vehicles in the theater. So far, am I on target?

Dr. DURAKOVIC. Yes.

Mr. SHAYS. Now, depleted uranium is the term we use. Describe
to me where we get the depleted uranium.

Dr. Durakovic. Well, first of all, I really do not deal with termi-
nology like depleted uranium because, as a medical doctor, I deal
with terminology of uranium.

Mr. SHAYS. OK.

Dr. Durakovic. All isotopes of uranium, 238, 235——

Mr. SHAYS. I am going to have you slow down.

Dr. Durakovic. I am sorry. All isotopes of uranium, 238, 234,
235, are alpha-emitting, radioactive isotopes. “Depleted” really
means a concentration of Uranium 235 and 234 in the entire bulk
of uranium, which has to be enriched to the point of utilization in
nuclear weapons or nuclear reactors. Uranium exists all over the
planet Earth as uranium ore. As we know, we live in a radioactive
environment, but that Uranium 238 is not capable of producing
and sustaining a reaction that would feed reactors for nuclear
weapons. For that reason, it has to be enriched by Uranium 235
and 234.

“Depleted uranium” simply means a concentration of highly fis-
sionable Uranium 235 and 234 is diminished to a certain level in
the specific bulk of uranium, if I can be as simple as I have been.

Now, we are talking about radioactive isotopes with a long half-
life and alpha-particle radiation. Alpha particles are the heaviest
particle produced in nuclear reaction, and in the case of uranium,
we deal with an incredible phenomenon that is unique in the his-
tory of mankind.

I am very grateful for your question because it leads us to a bet-
ter understanding of the problem. Uniqueness of uranium incident
in the Gulf war is that it is the single, largest mass contamination
by a single isotope. Hiroshima and Nagasaki was mass contamina-
tion with 440 radioisotopes which are produced in a nuclear explo-
sion. We know that Chernobyl is not a nuclear weapon; it is reactor
producing about 440 radioactive isotopes. So these are mass-con-
tamination scenarios in which many isotopes are implicated.

The Gulf war is the first case in the history of mankind where
we have one single isotope responsible for mass contamination.
What happens in the bodies of the human beings or animals where
uranium enters? Whatever——

Mr. SHAYS. I do not want you to go that far yet. I just want to
understand. Mr. Dietz, am I saying your name correctly? Is it
Dietz?
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Mr. DIETZ. Pardon me?

Mr. SHAYS. Am I saying your name correctly when I refer to you
as Mr. Dietz?

Mr. DIETZ. Yes.

Mr. SHAYS. I am about as big a generalist as you can get. My
daughter knows more than I know on these issues. I guess that
should not be surprising; she is a high school student. I just want
to first understand kind of the framework I am working in. Maybe
depleted uranium just has—my concept of depleted uranium is ba-
sically the uranium that comes out of a nuclear plant after it has
spent nuclear energy. Now, is that what—I should not be think-
ing:

Mr. DieTZ. The depleted uranium arises from the gaseous-diffu-
sion plant when the natural uranium, which is also more than 99
percent Uranium 238, is transformed by chemical action into ura-
nium hexafloride and then passed through barriers; and this is a
physical process for enriching the U-235.

Mr. SHAYS. But is depleted uranium that basically exists because
it was used for something else first?

Mr. DiETZ. That is right.

Mr. SHAYS. OK. It is a waste material, in a sense, of something
else.

Mr. DieTZz. I think a way to picture this visually is to think of
a stream of uranium hexafloride gas going through the diffusion
plant. The enriched goes in one direction, and the tails, what is
called the “tails,” which is the depleted uranium, goes in the oppo-
site direction.

Mr. SHAYS. That value of depleted uranium, is it is extraor-
dinarily dense?

Mr. DiETZ. It is 1.7 times as dense as lead.

Mr. SHAYS. But not as heavy or

Mr. DieTZ. Well, the density would be the grams per cubic centi-
meter.

Mr. SHAYS. So it would be a heavier material. I guess what I am
getting to—I do not guess; I am—depleted uranium is relatively in-
expensive, expensive?

Mr. DieTz. We have in storage now I think something like
600,000 metric tons of depleted uranium in the form of hexafloride.

Mr. SHAYS. The bottom line is it is very cheap.

Mr. DIETZ. It is coming out our ears.

Mr. SHAYS. And the military determined that depleted uranium
had tremendous strategic value to them in the sense that it was
a material that could penetrate most of the armament.

Mr. DIETZ. The uranium is a very dense material. It can be hard-
ened by adding three-quarters-of-a-weight percent of titanium to it
to make it superhard, made into a long, thin rod fired at very high
velocity so that when it hits a solid object like a tank armor, which
is basically mainly iron, it undergoes almost an instant, very high
rise in temperature, and because of its pyrophoric nature, it starts
to burn or oxidize extremely rapidly, almost explosively, and when
that happens, you get these micrometer-sized particles. A 5-mi-
crometer particle can be breathed into your lung and can stay there
for many, many years.
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Mr. SHAYS. But the Army has it in its shells for penetration, but
it also has it on the vehicles themselves for armament. Correct?

Mr. DieTz. Well, it is the optimum penetrator.

Mr. SHAYS. OK. It is a penetrator, but it also is a stronger mate-
rial for shield.

Mr. DIiETZ. Tungsten is a substitute, but it does not have the
pyrophoric nature of uranium. What happens is that “pyrophoric”
means that when it burns, it

Mr. SHAYS. You are telling me something I am not up to yet. I
do not want you to get ahead of me here.

Mr. DieTz. OK.

Mr. SHAYS. I just asked a question. The simple question was—
I want to get on to the next one. It is not a big answer.

Mr. DieTz. OK.

Mr. SHAYS. It is used as a shield on our vehicles as well. Correct?

Mr. DIETZ. Yes.

Mr. SHAYS. OK. So you have it used as a penetrator and as a
shield. Now, in the course—this is your area of expertise. When the
Army sought to do this, when we moved in this direction and we
saw the value of it, certainly the issue of safety was looked at then,
what got by us, if, in fact, depleted uranium is the threat that you
consider it to be?

What I am trying to just nail down—see, I guess I am looking
for motives here, and if I were in the military and I considered this
an absolute essential use, I might be a little less inclined to see if
there was a negative associated with it; and if there was a negative
associated with it, I might want to not just come to grips with it
because the implications can be quite significant.

I may be going down a road that I am going to say goes nowhere,
but I am willing to just consider this for a second. So all I am ask-
ing you now—you are both experts in the field. Correct? You knew
depleted uranium was used for military purposes. Was there a
gé"ou‘;) within the scientific community that said this ain’t a good
idea?

Mr. DIETZ. I do not think so. I do not know who made the deci-
sion to use depleted uranium munitions, because all the bad things
about uranium from a health standpoint were known long, long be-
fore the Gulf war began. I think it is used basically because it

Mr. SHAYS. I know why it is used. I want to know how it got to
be used, and I want to know if we went through a process, and you
are not going to be able to answer that question——

Mr. DiETZ. I do not think I can.

Mr. SHAYS [continuing]. That we went through a process of deter-
mining that it was totally safe. I just want to determine whether
you have the capability on your expertise to answer that question.
Are you aware of the process that got us to the point where we
used depleted uranium? If you are——

Mr. DIETZ. I am not aware of the historical—

Mr. SHAYS. OK. That is fine.

Dr. DURAKOVIC. I am aware of it, and that is one of the reasons
why we have a free United States of America today. In the 1940’s
German scientists suggested to Hitler to use uranium for the pro-
duction of nuclear weapons in their research. Hitler used it because
he was convinced by his generals that uranium can be used as an
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armament in the German tanks, and they, indeed, used uranium
from the mines of Yoachimstaal in Czechoslovakia in the German
area, and they used that uranium to reinforce the German shield-
ing of their tanks.

So, use of uranium in the shielding of the tanks is not new at
all; it goes back 50 years.

Mr. SHAYS. OK. That is good to know. Are our soldiers—hold on
1 second. What I think I am going to do is do a little more research
myself on how we got to where we use it. My antenna goes up
when I get into an issue like this because the implications of what
you gentlemen are saying have tremendous consequence.

If, in fact, our soldiers have been harmed by depleted uranium,
that potentially says a lot about what we have to look at, and it
says a lot about protocols within the military. One of the protocols
we know in the military is that they did not—it is my under-
standing; I may be corrected later on, but they did not notify our
soldiers of the consequence of depleted uranium, and now they are,
but they did not then. And some of this boggles my mind, I mean,
if that is the case.

So let us just get a little bit more to your expertise here. Have
both of you treated or examined Persian Gulf veterans? Mr. Dietz,
you have not.

Mr. DiETZ. No.

Dr. DUrRAKOVIC. I have examined the veterans; yes, they were my
patients.

Mr. SHAYS. OK. Mr. Dietz, your point was to show us—in your
testimony you gave us other examples of depleted uranium where
there was a concentration of it and the consequences of that, and
your testimony, as I gather, is to say that was bad. What we have
here in the concentration of depleted uranium in the Persian Gulf
was even worse. Is that a fair?

Mr. DIETZ. Yes. It is many orders of magnitude worse than the
problem at Albany.

Mr. SHAYS. And that leads you to come to what conclusion?

Mr. DiETZ. The only conclusion that I can come to is that this
is a truly wonder weapon. The analogy that can be given is that
it is as effective against destroying tanks as a machine gun was in
World War I against infantry soldiers.

Mr. SHAYS. OK. We know that, but we also know it has a nega-
tive side effect.

Mr. DIETZ. I am sorry?

Mr. SHAYS. We also know there is a negative side effect.

Mr. DiETZ. Absolutely. There is a negative side, and I think the
military is overlooking the negative side.

Mr. SHAYS. OK. Well, maybe what I will do is Mr. Sanders will
get into other areas, and then I will come back.

Mr. SANDERS. Thank you, Mr. Chairman, and I share your con-
cerns about depleted uranium, and that is a whole, huge issue
which I think we need to get into, but what I would like to do is
just speak to the Nicolsons for a moment.

Dr. Nicolson, one of the interesting aspects of your testimony is
that you talk about actual treatment, and we have not heard a
whole lot of that discussion here. Now, as I understood from your
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testimony, you said that you have treated several hundred Persian
Gulf vets. Am I correct in remembering that?

Mr. N1coLSON. Several hundred have been treated. We do not do
the treatment ourselves. We are a diagnostic institute. We do the
diagnosis. We go to the primary-care physicians who then treat the
patients and we do followups with the primary-care physicians.

Mr. SANDERS. Based on your diagnosis?

Mr. NicoLSON. Based on the diagnostic tests that we perform.

Mr. SANDERS. OK. And can you tell us the results of the treat-
ments of the people that you referred to primary physicians, how
successful or not successful have those treatments been?

Mr. NicoLsoN. I actually showed you some of that data. We have
in press in a medical journal the results from 170 patients. Sev-
enty-six of the patients were positive

Mr. SANDERS. “Positive” meaning production of symptoms?

Mr. N1CcOLSON. Positive for the infection that we have discovered,
the mycoplasmal infection. Seventy-three underwent treatment. Of
the 73 that underwent treatment, 58 are now considered to be re-
covered and are now back on active duty. They may not be cured
from this illness, but at least they have recovered to the point
where they can perform at their level for their job description.

Mr. SANDERS. So what you are saying is, in terms of the treat-
ment that you have recommended, 58 out of 73 have seen signifi-
cantly positive results.

Mr. N1icoLSON. That is correct.

Mr. SANDERS. Now, given the fact that we have an estimated
70,000 vets who are hurting, that is a pretty interesting and impor-
tant result. Have those results been confirmed by others? I mean,
are people going to argue with me and say, no, that that is not the
case?

Mr. Ni1cOoLSON. The diagnostic results have been confirmed by a
certified diagnostic laboratory, Immunosciences Laboratories, in
California. We are in the process or arranging to train DOD sci-
entists to perform the types of tests that we perform.

Mr. SANDERS. OK. Now, given the fact that everybody in the
DOD and the VA is concerned about this problem, what has their
response been to your approach and the apparent, what you are
telling us, very strong, positive success that your diagnosis has
had? Is that being replicated elsewhere now?

Mr. NicOLSON. I would say they first ignored us or ridiculed us.
Then I think our success, particularly the patients that went to the
Walter Reed program and did not recover from their illnesses, but
began to recover on these multiple cycles of antibiotic therapy.

They have begun to take a renewed interest, I think, in what we
are doing, and it is still, I guess, at that point now that they are
very interested in the types of tests that we are running and the
types of therapies that are allowing not only the soldiers, the vet-
erans to recover, but their family members who are symptomatic—
we have a large frequency of illness in families of Gulf war vet-
erans as well.

Mr. SANDERS. After this panel testifies, we are going to be hear-
ing from the VA and the DOD, and I am going to ask them specifi-
cally how they have responded to your work. What are they going
to tell me?
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Mr. NicoLsoN. Well, I think they will tell you that both Nancy
and I have addressed the DVA and the DOD in Washington several
times over the span of a few years. They have taken an interest
in what we are doing. They are making plans to send individuals
out to our laboratories to be trained in this, but they have also
tried to perform some of their own tests, but unfortunately they are
using 1960’s technology in their own tests that they are per-
forming, and I do not think they are going to come up with any-
thing. This is not the approach that is necessary.

We want to bring them up to speed to use state-of-the-art, diag-
nostic procedures for these types of illnesses. They are very difficult
to diagnose.

Mr. SANDERS. So am I hearing you say that they are interested
in the work that you are doing, but they have not in their own labs
been able to replicate what you have done?

Mr. NICOLSON. They have not shown up in our laboratories yet.
When they show up, we can train them, and then we can make
sure that they replicate the type of data that we are finding rou-
tinely. We have trained diagnostic laboratories, and they are repli-
cating our data, so I do not think it could be said that it has not
been replicated. It has not been replicated by DVA and DOD sci-
entists—that is true—because they have not come to be trained.

Mr. SANDERS. In your judgment—let me ask you this. Who is
treating, in this country today, how successful are we in general in
treating Persian Gulf illness? Is the VA and the DOD successful?
Do they have any protocol which seems to be working?

Mr. NicoLsoN. I think you will have to ask the DOD and the
DVA that question. It is my feeling from discussions with various
physicians who are now treating Persian Gulf war veterans and
their family members, using the protocols that we have established
as effective, is that they are gaining ground in this area, but I have
to again stress that this is a subset of patients. This is not every
patient, because as you have heard, some patients may have
radiologic exposure, some may have chemical exposure, some may
have biologic exposure, or combinations of them.

And, in fact, some of the veterans who have testified to this com-
mittee earlier have come to us, we have tested their blood, and
they have turned out to be positive and their spouses who are now
ill have turned out to be positive and their children who are now
ill have also turned out to be positive.

Mr. SANDERS. In talking to veterans in Vermont, and I think the
answer around the country would be the same, what they are say-
ing is that we are hurting, and even if there is not 100-percent
guarantee that a new type of treatment might work, if it is not
going to hurt us more we would be willing to gamble. Let us see
what is going on out there.

So my first question in that regard is, are there side effects? Is
%four?treatment and approach risky? Can it cause additional prob-
ems?

Mr. NicoLsSON. The approaches that we have proposed are stand-
ard medical procedure for the treatment of chronic infections. They
are really no different than the treatment of Lyme Disease, for ex-
ample, and other chronic infection. So I would say that these are
pretty standard procedures. The antibiotics that we recommend are
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pretty standard antibiotics. Not every antibiotic will work, so it is
not a placebo effect.

Mr. SANDERS. I mean, we understand not everything works for
everybody, but if somebody were to say, in response to your treat-
ment, “Well, we do not want veterans to be guinea pigs. You know,
we do not want vets to be sent there and come back a lot sicker
than when they started.” How do you respond to that?

Mr. NicoLsoN. Well, I think if they are tested and they are found
to be positive for these chronic mycoplasmal infections, and they
have systemic or system-wide infections, they should be treated.
That is standard medical procedure.

Mr. SANDERS. And, in your judgment, they are not going to be,
no matter what the result may be, they are not going to be worse
off than when they started.

Mr. NicoLsoN. Well, from what we have seen, they slowly re-
cover.

Mr. SANDERS. Right. But what I am trying to get at is if some-
body argued—I mean, there are treatments out there—if somebody
was dying of AIDS, for example, and we tried a radical therapy, it
is possible that that might accelerate their death pattern. Correct?
But one might say, Well, what is the risk? The person was going
to die anyhow. What I am suggesting is that what I am hearing
you saying is you do not see that your treatment will make people
worse off.

Mr. NIcOLSON. No. I mean, the only thing that we see in our
treatment is that there is a transient worsening of the signs and
symptoms due to the Herxheimer Response, and this is a very com-
mon response when an individual who has a chronic infection is on
antibiotics, and that usually passes within a few weeks, and then
they start to slowly recover. But the whole therapy can take up to
a year. There are multiple cycles of antibiotics required.

Mr. SANDERS. Can you give me some examples of people or kinds
of treatments, perhaps other than your own approach, which seem
to be having some success?

Mr. NicoLSON. Other than the approach that we are taking?

Mr. SANDERS. Yes.

Mr. NicoLsoN. Well, for individuals who have their primary
problem as chemical exposures, there are a number of treatments
to rid these chemicals from the body. There are a number of treat-
ments to block the effects of the chemicals and so on. For those
that have biologic exposures, we have to identify what type of
agent is involved; otherwise, we really do not know the approach
to use. If we identify a particular microorganism that is involved,
whether it is virus or a bacteria-like microorganism, then the treat-
ment is really quite different.

If it is, for example, a mycoplasmal infection, or a bacterial infec-
tion, then there are certain antibiotics which are fairly standard
procedures for use against these types of infection. So we are really
not talking about anything that is out of mainstream medicine.

Mr. SANDERS. In your judgment, and I know this may be a little
bit askance, a little bit aside from your area of expertise, do you
believe in the concept of multiple chemical sensitivity?
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Mr. NIcoLsSON. Yes, I do, and we have seen examples of that ac-
tually; but this is not a concept that is well accepted by everyone
in the medical profession.

Mr. SANDERS. Right. We are more than aware of that.

Mr. NicoLSON. Nancy also wanted to mention something.

Mr. SANDERS. Nancy, did you want to

Mrs. NicoLsoN. Well, the Multiple Chemical Sensitivity Syn-
drome does not explain the contagion that affects the families.
Now, it is possible, if family members came in contact with gear
that was brought back by a veteran and if the family member came
in contact with such gear, they could develop multiple chemical
sensitivity, but that does not explain the numbers of soldiers be-
coming sick.

So you would have to look for a biological agent, whether it
would be endogenous to the area in the Middle East, because there
are probably combinations of agents there, or as a result of some
of the weapons that we have been told Iraq possessed. And we have
to deal with the fact that given the mindset of the Iraqi Govern-
ment at the time, they would have used multiple weapons in com-
bination.

So it is a horrible concept to have to deal with. I feel that our
Defense Department has been backed into a corner because this is
the aftermath of years of cold war policies. What was then the So-
viet Union and the other superpowers were engaged in biological
weapons research. In fact, in the early 1980’s, John Deutch rec-
ommended the buildup of biological weapons in the United States.

So what I am saying now is that we need to get past the cold
war. We need to acknowledge that there is a strong possibility that
many governments were involved in weapons research like this and
that no one is going to win this war unless we are bold enough,
like the eagle on the flag, to come forward. I believe the United
States will lead the way, and other countries will follow suit. I
think it is time to stop blaming the Defense Department of this
country and other countries, but it is the fear factor, the honor, and
the embarrassment, and we still have a problem.

The International Monetary Fund noted last week that there is
a 20 percent increase in chronic, infectious disease around the
world. This is going to have economic repercussions. So the
nitpicking that has gone on in the scientific community has to stop.
I think the onus is on the scientific community who went ahead
with ill-advised experiments. I am sure the scientists assured the
military sector that they could control weapons like the biologicals,
but the fact is they cannot. Of all the weapons involved, the biologi-
cal weapon is the most serious. It is difficult to detect, impossible
to contain.

So it is my feeling that we can conquer this problem if the De-
fense Department would be allowed to tell the truth, and that is
the problem. They are in a very difficult position because of out-
moded policies and because of embarrassment.

Mr. SANDERS. The bottom line, what you are saying is that you
believe that the increase in infectious diseases is related to the
work done on biological weapons.

Mrs. NicoLsON. Partly in relation to testing of biological weapons
around the world. Those of us in the science community, know who
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they are. We know which scientists have done this. They are afraid
to come forward because they really thought they were doing the
right thing at the time, but the science community needs to be
scrutinized. I blame the global science community for this problem
because they should never have developed these weapons. It is very
simple.

You have what was then the Soviet Union, which was actively
engaged in biological weapons research, it forced us to follow this
race because no one was thinking. No one was thinking. So I think
we need better cooperation between the defense science sector and
the civilian science sector, and I think pointing fingers and assess-
ing blame is not the way to go. We have to take care of our soldiers
and the people on this planet.

Mr. SANDERS. Mr. Chairman, let me just end my line of ques-
tioning just by asking the Nicolsons this question. It would seem
to me, given the fact that so many people are hurting, that we
would, or that the DOD and the VA would actively be searching
out and engaging those people who are involved in a variety of
treatments to see if any of those treatments are successful. And we
could understand some treatments may not work, but it would
seem to me so long as these treatments did not do any more harm
to the patient, that we would want to look at as many people and
as many ideas as possible.

Now, I have the impression that that has not been the case. 1
think what I keep hearing from the DOD and the VA is we do not
know, that this is not peer reviewed; no, that is not good; no, this
is not good; no, that is not good; but we will continue going along
the route we are going, even though we do not have any particular
understanding, and we do not have any particularly effective treat-
ment.

Am I misstating, do you think, the——

Mr. NicoLsoN. No. That is exactly my perception as well. I
mean, there has been far too much criticism and not enough co-
operation. We need to get beyond that point of simply criticizing
those people that come up with preliminary evidence and so on. We
were criticized quite extensively initially when we started to get in-
volved in this issue that we did not have extensive data. Well, we
had absolutely zero support from the Federal Government, so we
used entirely our own funds to collect the research data that we
collected. So we had really no financial help whatsoever.

All of the studies we published, including the medical journal ar-
ticles were done without any Government support whatsoever.

Mr. SANDERS. Have you received up until this day any financial
support from the Federal Government?

Mr. NICOLSON. Oh, yes. I currently receive financial support. I
have a grant from the U.S. Army, for example, but it is for breast
cancer research.

Mr. SANDERS. No. I am talking about not breast cancer. I am
talking about this

Mr. NI1cOLSON. No, not one nickel. In fact, we put in a proposal
in 1995 for this type of study, and they cut the budget by 89 per-
cent, and they did not give it a fundable priority; so even if it were
funded, we could not have done the work on 11 percent of the re-
quested budget.
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Mr. SANDERS. Are you aware of many researchers who are look-
ing at alternative approaches beyond stress, for example, who are
receiving funding? There have been a number of breakthroughs, it
seems to me, but are those people receiving the help that they need
from the Government, or are they having to do it with private
source? Ross Perot, for example.

Mr. NicoLsoON. Well, they are having to do it with private
sources of funds. For example, James I. Moss, a scientist in Flor-
ida, the first one to show that combinations of different chemicals
could produce neurologic syndrome

Mr. SANDERS. He was fired from his job at the Department

Mr. NicoLsoN. No, he was not fired from his job. He received
word the other day that his grant that he put in to DOD would not
be funded. So they have taken the tactic that they will squeeze us
to the point that we cannot do the work that we should be doing.

Mr. SANDERS. Would you be prepared to have your work sub-
mitted to significant controls?

Mr. NicoLsoN. We have already agreed to do that. I was at a
meeting called actually at the behest of Congressman Norman
Dicks. Major General Leslie Berger, the commanding officer at
Walter Reed Army Medical Center, convened a meeting on Decem-
ber 23rd of last year. I was at that meeting and spoke to the Per-
sian Gulf War Research Group and the rest of the individuals who
were interested in this, and at that meeting it was decided that
they would send scientists and physicians out to our institute to
learn the techniques that we were doing, and we would set up a
validation study. Well, we have not heard from them since Janu-
ary.

Mr. SANDERS. Six months have come and gone.

Mr. Chairman, we hear this over and over again. I cannot sit
here in judgment and tell you whether the Nicolsons are right or
not right. I do not have the background to do that, but it seems
to me that if people are treating and claiming to have success, that
the DOD and the VA would be falling all over themselves to try
to determine whether, in fact, this analysis and proposed treatment
is working or not, and that we are doing that for everybody in this
country who is coming up with different ideas.

So I would just conclude by thanking, and I am sorry to have ig-
nored you. I do not mean to suggest that your work is not signifi-
cant, but I did want to focus on this aspect of it. Thank you, Mr.
Chairman.

Mr. SHAYS. I think really what we are doing is you are focusing
on the biological, and I am just going to be focusing a little bit
more on depleted uranium.

I want to know the difference between, say, depleted uranium
fragments that might be in a soldier’s body versus inhaling, digest-
ing the particles, which I would tend to say would be more dust
almost—not gas because they are still particles, but they are al-
most invisible in some ways. Describe to me the difference in terms
of its impact on the health of the soldier. Both of you may do that.

Mr. DIETZ. I am not a medical doctor, so I really cannot comment
on that.

Mr. SHAYS. Why don’t you start, though, by just prescribing me
the scientific difference between the fragment and the particles?
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Dr. Durakovic. The difference between inhalation, for instance,
ingestion, or embedded particles like shrapnel boils down to the
same phenomenon in the body, and that is the release of uranium
from the site of incorporation into the bloodstream. In my opinion,
it is exceedingly more dangerous to be exposed to uranium in the
inhalational pathway than by the shrapnel or the embedded par-
ticle for several reasons.

Reason No. 1 is that the embedded particle or shrapnel is pro-
tected from the rest of the body fluids by the formation of the fi-
brous capsule, which is the scar tissue. Scar tissue would contain
the particle at the place of its incorporation, and the uranium from
the particle would not have early access to the bloodstream. Subse-
quently, it would not have an early access to the target organs,
which are kidneys, liver, and skeleton.

In the event of inhalation, a high amount in percent of uranium
is taken to the bloodstream from the lung tissue, and these are
really invisible bullets. They are invisible bullets consisting of
alpha particles, two protons and neutrons which are bombarding
the internal environment of the organism, leading to breakdown of
the tissue, necrosis or the death of the tissue, malignant changes
like cancer, leukemia, malignant tumors, and genetic malforma-
tions in generations to come.

My answer to your question, sir, is this. Regardless of the path-
way of contamination, the ultimate fate of uranium is going to be
determined by the organ of incorporation. In the case of embedded
particles like shrapnel, I believe it is less likely that the
henomenology of uranium will be as extensive as the inhalational
pathway because simply more radioactive material will have access
to the bloodstream through inhalation but not through the inges-
tion because ingestion is a relatively safe way of being contami-
nated with uranium, since only a couple of percent of uranium are
absorbed in the gastrointestinal tract.

So my conclusion is that the single most important way of ad-
verse effects of uranium would be by the inhalational exposure,
which was the case in the Persian Gulf.

Mr. SHAYS. But if the Army were doing studies, and, Mr. Dietz,
this question I would ask you as well. Mr. Dietz.

Mr. DIETZ. Yes.

Mr. SHAYS. The question I am asking, I am interested in know-
ing, if you were doing a study of its impact, it is one thing to say,
well, you have this shell, and you have this depleted uranium; here
it sits. It strikes me that the kind of study that you need to ulti-
mately do is to determine what happens when this shell is ex-
ploded, what happens, what is the effect of the heat on the shell.
Is it in fragment form, or is it in particle form?

Are either of you aware of any studies—you may not be—that
the DOD has done in regards to—I asked it before; I am asking it
again, to be very clear—are either of you aware of any studies that
DOD has done on depleted uranium by its use? In other words, not
in its form before use but in its form after its use.

Dr. DURAKOVIC. I am aware of that.

Mr. DI1ETZ. I am not aware of it.

Dr. Durakovic. I am aware of the study that DOD sponsored
with the Armed Forces Radiobiological Research Institute in Be-
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thesda. There was a study on experimental animals which was pre-
sented a couple of months ago at a scientific meeting in the form
of an abstract where embedded uranium in the form of the shrap-
nel was incorporated——

Mr. SHAYS. That is fragments.

Dr. DurakoviIC. Fragments. That is correct.

Mr. SHAYS. What about particles?

Dr. DUurAKovIC. Inhalation pathway. No, I am not aware of any
study by the DOD or the VA.

Mr. SHAYS. And, Dr. Nicolson and Nicolson both, what I am
hearing from your testimony, one of the things I am hearing is that
the biological agents would be the one way you would explain the
potential health problems from one family member to another.

Mr. NicoLsON. We think this is really the only way you can ex-
plain it, except for an odd occurrence of someone coming in contact
with a souvenir or a pack from Desert Storm or something like that
that was contaminated.

Mr. SHAYS. That would be the only way basically. Either they
came in contact with something that may have been contaminated
by chemicals or by biologic agents.

Mr. N1cOLSON. Predominantly biologic agents would explain the
illness passing into the family members and health care workers.
Nancy wanted me to mention the fact that when we looked at a
nonscientific sample of veterans, nonscientific because we have not
looked at entire units; a lot of the individuals come to us. But a
lot of these individuals served behind the lines, either from the
deep insertions into Iraq, such as the Airborne and Special Forces
units that we worked extensively with, or the units that were in
a support role, command and control, transportation, and so on
back behind the lines that were under SCUD attack and other
means.

Except for the Marine Corps, we have not seen a lot of patients
from the mechanized infantry or armored units. The exception is
the Marines, and they were in a very contaminated environment in
Kuwait, and so I feel that they had multiple exposures of chemical,
radiological, and biological; and, in fact, some of the soldiers I men-
tioned that testified to this committee previously and those that
had very severe neurologic signs and symptoms, we have been able
to show that they are infected with one of these biological agents.
They are going to be undergoing therapy, and their families are
also infected with the same agent.

Mr. SHAYS. Thank you. I am just going to end with you, Dr.
Durakovic. I want to be clear on what the symptoms were from the
Gulf war veterans that you examined.

Dr. DURAKOVIC. There were multiple symptoms which really can-
not be summarized into any logical picture. The symptoms encoun-
tered in my patients were primarily respiratory symptoms, includ-
ing pharyngitis, tracheobronchitis, and in some cases, pneumonia.
In endocrine diseases, several patients had thyroid alterations, gas-
trointestinal symptoms ranging from severe diarrheas to dehydra-
tion, vomiting, nausea, hepatic symptoms, and renal symptoma-
tology. Some of my patients underwent several surgical procedures
because of kidney problems. Prior to the Gulf war they did not
have any kidney problems.
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So, my answer to your question is that there is really no simple
answer to this question because symptomatology ranged from the
respiratory to the renal syndrome in very different organic systems.

Mr. SHAYS. Is there any question that any of you wish we had
asked that you would want to answer? We will start with you, Dr.
Nicolson.

Mrs. NIcOLSON. I really do not have one at the moment.

Mr. SHAYS. Well, that is all right. It just would be one that really
was right at the tip of your tongue.

Mr. NIcOLSON. It will probably come back. We did touch upon a
subject which I think we need to spend a little bit of time on, and
that is the family members. This is something that has been avoid-
ed and denied officially, that the family members are now actually
involved with illness. But it is very hard to deny when young chil-
dren have the diagnosis of failure to thrive, rashes all over their
bodies, and not doing well because of chronic fatigue, fibromyalgia,
and other problems.

It is hard to deny the fact that these people are sick, that
spouses are sick with this illness and so on. And I think that the
biggest tragedy that has happened as a result of our experience is
the denial that this type of illness can spread to family members.
And, again, there was an official counterattack when we first came
out and did our study of the veterans’ wives and other family mem-
bers instead of which we felt would have been the opposite. Here
is a problem. It is obviously a problem. Let’s try to find the solution
to this problem, not just attacking the messengers.

Mrs. Ni1cOLSON. I do have one point. You have asked about the
problem in the civilian population of countries like Iraq. We have
received communications on this, and, of course, I am not in the
intelligence community, so it would be hard for me to provide docu-
mentation. But I have many friends in Jordan and in just about
every country in the Middle East, and they have contacted us from
various clinics, and told us that there is a problem in the civilian
populations of Kuwait, where they estimate 15 to 20 percent of the
adult population is suffering from a variety of signs and symptoms,
and indirectly we have received communications from people in
Iflaq that there is a major problem there via Jordan, some clinics
there.

So that would explain the possible release by a variety of ways
that we try to cover of an infectious agent, because it is a civilian
problem. It is like a time bomb. It goes off. It is not an acute prob-
lem because I believe our soldiers were covered for the acute
agents, so there is a problem, and some body, maybe the World
Health Organization, needs to address it and release the data so
that we can better deal with it.

Mr. NICOLSON. In fact, we are on our way to Europe to do just
that. We will be meeting with representatives from the WHO and
fr(im CTeveral countries that have an interest in seeing this issue re-
solved.

Mr. SHAYS. Thank you. Mr. Dietz, is there any question you wish
we had asked you?

Mr. DIETZ. Any question which I would like——

Mr. SHAYS. Is there any question you wish we had asked you
that you would have liked to have responded to?
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Mr. DieTz. I think we have covered everything quite well, and
offhand I cannot think of any.

Mr. SHAYS. I appreciate your testimony as well as the Nicolsons’.

Doctor, any question you wish we had asked?

Dr. DURAKOVIC. I only wish to express my thanks for this oppor-
tunity.

Mr. SHAYS. Well, it is our opportunity, and we thank all four of
you for coming to testify. I know you had to wait through the first
panel, and I appreciate you being there. So all of you are free to
go, and thank you very much.

We are really now coming to the second panel. I appreciate in
particular the Department of Veterans’ Affairs for their willingness
to have the panels switched.

We have Dr. Thomas Garthwaite, Deputy Under Secretary for
Health, Department of Veterans’ Affairs, accompanied by Dr. John
Fuessner, Chief Research Officer, Department of Veterans’ Affairs,
accompanied by Dr. Frances Murphy, Director of Environmental
Agents Services, Department of Veterans’ Affairs. And Dr. Bernard
Rostker, Special Assistant for Gulf War Illnesses, Department of
Defense, is back. I appreciate you being back, and he is accom-
panied by Dr. Gary Christopherson. And is there anyone else who
might respond to questions, because if so, I am just going to ask
them to stand as well.

What I would like all of the panelists to do is, if they would
stand, as you know, we swear all our witnesses in, and anyone else
who might be that is accompanying you, and we will only introduce
them if they then end up testifying; but if whoever else might be
potentially responding. Thank you all for your patience. Raise your
right hands.

[Witnesses sworn.]

Mr. SHAYS. Thank you. Again, I want to thank all of you. First,
I would like to thank again the Department of Veterans’ Adminis-
tration for being here for the first panel, listening to our veterans,
being willing to fit into Dr. Rostker’s schedule. And, Dr. Rostker,
we appreciate you coming back.

Dr. ROSTKER. Thank you, sir.

Mr. SHAYS. What we will do, Dr. Garthwaite, I think we will
start with you. And, again, we have a 5-minute timeframe, but we
really are more interested in your testimony, and so if you go over,
I could care less. In other words, I care more that you give the tes-
timony that you want to give, than about the time.
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STATEMENTS OF THOMAS GARTHWAITE, DEPUTY UNDER SEC-
RETARY FOR HEALTH, DEPARTMENT OF VETERANS AF-
FAIRS, ACCOMPANIED BY JOHN FUESSNER, CHIEF RE-
SEARCH OFFICER, DEPARTMENT OF VETERANS’ AFFAIRS
AND FRANCES MURPHY, DIRECTOR OF ENVIRONMENTAL
AGENTS SERVICES, DEPARTMENT OF VETERANS’ AFFAIRS;
BERNARD ROSTKER, SPECIAL ASSISTANT FOR GULF WAR
ILLNESSES, DEPARTMENT OF DEFENSE, ACCOMPANIED BY
GARY CHRISTOPHERSON, ACTING PRINCIPAL DEPUTY FOR
HEALTH AFFAIRS; COL. HERSHELL WOLFE, ASSISTANT FOR
OCCUPATIONAL HEALTH, ASSISTANT SECRETARY OF THE
ARMY, ASA, ILNC; AND COL. ERIC DAXON, RADIOLOGICAL
HYGIENE STAFF OFFICER, AEPI, U.S. ARMY

Dr. GARTHWAITE. Mr. Chairman, I am pleased to have this oppor-
tunity to discuss VA programs for Gulf war veterans. Accom-
panying me today are Dr. Frances Murphy, who heads our Envi-
ronmental Agents Service, and Dr. John Fuessner, who heads our
Research Service.

b 1(\1/111". SHAYS. Dr. Fuessner, I am sorry I pronounced your name so
adly.

Dr. GARTHWAITE. As you requested, my focus today is on our ef-
forts to help Gulf war veterans who may have adverse effects as
a result of exposure to chemical warfare agents, depleted uranium,
and smoke from oil well fires. While we must learn from the excep-
tions, it is important to remember the rule as well.

Since 1991, when we developed the VA Registry Program, more
than 66,000 Gulf war veterans have completed Registry examina-
tions. We have provided more than 1.8 million ambulatory care vis-
its to about 200,000 unique Gulf war veterans, and more than
20,000 Gulf war veterans have been hospitalized at VA Medical
Centers. An additional 400 veterans have been evaluated at our
specialized referral centers, and more than 75,000 veterans have
been counseled at our vet centers. The majority of veterans have
been helped by our efforts.

With regard to chemical warfare agents, we continue to believe
that additional research is needed with regard to the effects of low-
level exposures to chemical warfare agents on human health. The
VA has been working to advance scientific understanding of this
area.

Our recent efforts include the following:

First, the Research Working Group has intensified its efforts to
fund research related to health effects of low-level exposures to
chemical warfare agents. New studies will address exposure to
nerve agents alone or in combination with other toxins.

Second, the VA organized and sponsored an international sympo-
sium on the health effects of low-level exposure to chemical warfare
nerve agents. The conference allowed investigators from around the
world to share research findings and to discuss strategies for future
research.

Third, VA funded three new toxicology fellowships and five new
occupational medicine residency positions. These fellowships begin
next week. We anticipate that we will be able to increase this num-
ber in future years, although concern has been raised by some pro-
gram directors concerning the market for trainees after the fellow-
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ship. We anticipate that these actions will increase the interest in
research on chemical exposures.

Finally, we have altered our research focus to increase the stud-
ies which focus on clinical outcome.

With regard to depleted uranium, research on the human health
effects of depleted uranium exposure in military occupations is lim-
ited, especially regarding depleted uranium’s potential chemical
toxicity. Two DOD-sponsored research projects currently under way
are looking into this. In VA, the VA depleted uranium followup pro-
gram at the VA Medical Center in Baltimore is a clinical surveil-
lance program for identifying, characterizing, and following individ-
uals who retain depleted uranium fragments from the Gulf war.

With regard to smoke and other toxins released from oil well
fires, it is clear the Gulf war troops were exposed to potentially
harmful environmental hazards during the Gulf war. The most ob-
vious challenge was smoke from hundreds of oil well fires in east-
ern Kuwait in January 1991 set by retreating Iraqi forces. Some
of the fires lasted until October 1991.

A coordinated, concerted effort has been made by the Depart-
ment of Defense, Environmental Protection Agency, Department of
Health and Human Services, and the National Oceanic and Atmos-
pheric Administration to evaluate the health effects from these
fires. Based on data collected from March through December 1991,
the concentration of pollutants were within the U.S. air standards
except for particulates and occasionally sulfur dioxide. Levels
measured were similar to those in U.S. cities such as Houston and
Philadelphia.

No cases of illness resembling those observed in Gulf war vet-
erans were seen among firefighters in Kuwait nor among oil well
fighters who have spent years experiencing similar exposures. Re-
search efforts investigating the potential health effects of oil well
fire exposure are ongoing.

Finally, with regard to enhancing our clinical programs, we con-
tinue to aggressively pursue enhancements to our clinical programs
for Gulf war veterans. For example, we have implemented service
evaluation and action teams in every one of our health care net-
works. These teams consist of clinicians, patient representatives,
and patients who review and act to correct individual and system-
atic problems for Gulf war veterans.

While these teams are new, I recently reviewed their first sub-
mission of meeting minutes, and I believe that these teams will be
a positive method to identify and fix many problems as well as an
excellent way to identify common problems which can be fixed pro-
grammatically.

Second, we have piloted new care models including primary care
teams, which develop expertise in caring for Gulf war veterans.
This new model facilitates the education of providers about recent
developments in Persian Gulf illness, improves the coordination of
care, and enhances patient satisfaction.

Third, we have developed a method to oversample Gulf war vet-
erans in our patient satisfaction survey process. This should allow
us to have statistically valid assessments of the satisfaction with
care of Gulf war veterans.



160

Fourth, we have had our medical inspector review the adequacy
of registry examinations. These results have demonstrated a sig-
nificant improvement in both accuracy and completeness of those
examinations.

And, fifth, we believe that health outcomes are an important
measure for all veterans and will be part of all health care in the
future. We do not believe that it is done well in the VA or in any
health care system that we know of. We have developed and tested
a standard, data-gathering instrument that was originally devel-
oped by the Health Care Financing Administration. It is called the
SF-36. We have tested it already in 32,000 veterans, and we will
continue to use that into the future.

As an effort to enhance our understanding of the health of Per-
sian Gulf veterans, we will also oversample Persian Gulf veterans
with this instrument to see if we can describe better the current
health status of these individuals.

In conclusion, we continue to make progress involving our re-
search and clinical programs regarding Gulf war illness. We re-
main committed to meeting the challenges of understanding the
causes of Gulf war illness and of providing the most effective treat-
ment to Gulf war veterans.

We continue to welcome your feedback and advice on how we
might be more responsive to the veterans we serve, and we will be
happy to answer any of your questions.

[The prepared statement of Dr. Garthwaite follows:]
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M. Chairman and wewabers of the Subcormitice, I am pleased to
have this opportunity to discuss VA programs for Gulf War veterans.
Accompanying me today are Dr. Frances Murphy, Director, VA’s
Environmental Agents Service and Dr. John Feussner, Chief Research and
Development Officer .

As you requested, my focus today is on our efforts to help Gulf War
veterans who may have adverse health effects as a result of exposure to
chemical warfare agents, depleted uranium, and smoke from oil well fires.

First, I would like to like to briefly describe the VA’s overall
response to the issues raised by Persian Gulf War veterans and their
families. As you may recall, on August 2, 1990, Iragi forces invaded
Kuwait, and United States responded by deploying nearly 700,000 U.S.
troops to Southwest Asia in Operations Desert Shield and Desert Storm.
Afrer months of tense military build-up in a stark desert environment in
which ouwr troops were outnumbered, and under continual threat of chemical
and biclogical ‘warfare attacks, a short air war and a four-day ground war
were successfully fought.

However, even after the ceasefire for some Gulf War veterans the
pain of war was not.over. Shortly after returning from the Gulf War, some
veterans began to report a variety of symptorns and illnesses and VA
immediately began development of Gulf War veterans prograrns. The first
component of our response was the establishment of health-care program,
the VA Registry health examination. The Registry was developed in 1991

-1-
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and implemented in 1992. Gulf War veterans were given high priority and
attention from the start. In 1993, at VA’s request, Congress enacted Public
Law 103-210, establishing a special eligibility for Gulf War veterans at VA
health care facilities.

VA’s Gulf War veterans’ programs are encompassed in a.
comprehensive four-pronged approach, addressing relevant medical care,
research, compensation, and outreach and educational issues. VA provides
Gulf War Registry health examinations and follow-up care at its medical
facilities nationwide, specialized evaluations at four regional Referral
Centers, and readjustment and sexual trauma counseling to Gulf War
veterans. To date, more than 66,000 Gulf War veterans have completed
Registry examinations, more than 1.8 million ambulatory care visits have
been provided to about 200,000 unique Gulf War veterans, more than
20,000 have been hospitalized at VA medical facilities, nearly 400 Guif
‘War veterans have received specialized Referral Center evaluations, and
more than 75,000 Gulf War vaterans have been counseled at VA’s Vet
Centers. :

ulf War Regi xaminati

Gulf War veterans participating in the Registry examination program
have commonly reported that they suffer from a diverse array of symptoms
mcluding fatigue, skin rash, headache, muscle and joint paim, memory
problems, shortness of breath, sleep disturbances, gastrointestinal
symptoms, and chest pain. These symptoms have been treated seriously and
they have received appropriate medical evaluations. To date, the diagnoses
received by Registry participants do not cluster in one organ system or
disease category, but rather span a wide range of illnesses and diagnostic
categories. As such, they do not meet the clinical definition of 2 medical
syndrome per se. Having said this, though, in no way diminishes how we
view these complaints or what type of evaluation the symptomatic person
receives. Also of particular note, 12 percent of the VA Registry
examination participants have had no current health complaints but have
wished to participate in the examination because they were concerned that
their future health might be affected as a consequence of their service in the
Gulf War., While 26 percent of the Registry participants rated their health
as poor, 73 percent receiving this examination reported their health as all
right to good.

2
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With regard to the possible troop exposure to chemical warfare nerve
agents, the Departraent of Defense has provided VA with a list of 21,799
individuals whom they identified likely being present within 50 kilometers
of the Khamisivah Ammunition Storage Area during the demolition period
in March 1991. A computer match of the Persian Gulf Health Examination
Registry database with this list identified 1,978 veterans, or approximately 9
percent, had completed Registry examinations prior to Septernber 1996. A
comparison of the examination results of these individuals with other
Registry participants shows that similar types and rates of symptoms,
diagnoses, and self-reported health status are reported, but virtually no
individual in this group reported no symptoms at the time of their Registry
examinations. Furthermore, those Registry participants (n=81) who arc
identified as part of the on~gite Khamisiyah demolition team report
symptoms and are diagnosed with musculoskeletal conditions at a higher
rate than the 50 kilometer or general Registry group. This health
surveillance data is preliminary and is cormpiled from evaluations of a non-
random, self-selected group of the individuals possibly exposed to nerve
agents at Khamisiyah. Although this information gives a partial snapshot of
the health of some veterans thought to be present at this site in March 1991,
the results should not be generalized to the entire Khamisiyah group or
considered definitive.

I want to be clear that, contrary to certain reports in the news media,
VA has no evidence of a causal link between the illnesses of Registry
veterans and exposure to chemical warfare nerve agents. We do not, at
present, draw any conclusions about the potential causes for the differences
we have identfied. They may be due to risk factors other than presence at
Khamisiyah. More complete information on the potential exposures, the
individuals affected, and research on the possible chronic health effects of
low-level chemical warfare nerve agent exposures is needed.

At this point, I should reinforce the points made by past VA wimesses
before this Committee and note that the Persian Gulf Registry was never
intended or designed to be a scientific research study. Itisa health-care
program which was established to assist veterans’ entry into the continuum
of VA care. As such, we encourage all Gulf War veterans, symptomatic or
not, to get 2 Registry examination. Furthermore, if Gulf War veterans have
health problems that may be related to an exposure that occurred during
their Gulf service, they are eligible for outpatient and inpatient care at VA
medical facilities.

-3-
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While some symptoms of Gulf War veterans are difficult to diagnose
and remain unexplained, there is consensus among government and non-
govemnment physicians and scientists that current evidence does not support
the.existence of a single unique Guif War Syndrome. The results of
recently published research studies also has indicated that Gulf War
veterans are not suffering at higher rates from life-threatening medical
conditions or being hospitalized at higher rates than their non-deployed
counterparts. Does this mean that there is no problem and that Gulf War
veterans concerns are being dismissed or ignored by VA7 The answer is an
emphatic “no.”

Statements about the lack of a unique syndrome should not be
misconstrued as being equivalent to a denial of the pain, concerns and
complaints of Guif War veterans. Gulf War veterans who seek care from
VA arc suffering from gemine illnesses and, as indicated already, we are
providing treatrent for these persons. Likewise, VA provides
compensation for many of those who are disabled and is conducting
research programs to better understand the nature and causes for their
illnesses.

ossible Chemijcal Warfa ent Exposure

The record shows that VA has always acknowledged the possibility
that Gulf War veterans were exposed to a wide variety of hazardous agents
while serving in the Southwest Asia theater of operations, including
chemical warfare agents. VA’s public staternents have always been clear
that all exposures, including chemical warfare agents, were being
investigated.

In 1993, VA designed its clinical uniform case assessment protacol to
detect clinical signs and symptormns related to possible nerve gas and other
neurctoxic exposures. Neurologic examinations and cognitive testing were
part of the earliest versions of this protocol. As 2 consequence, VA
diagnostic protocols continue to serve as a valid set of clinical guidelines
for initial screening examinations (Phase I) and more comprehensive
evaluations of difficult-to-diagnose cases (Phase II).
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These protocols received positive reviews by highly-respected
physicians and scientists in the past. In December 1996, the Presidential
Advisory Committee on Gulf War Veterans’ Illnesses agreed with a
committee constituted by the National Academy of Sciences’ Institute of
Medicine (IOM) that the clinical evaluation programs set up by VA and the
Department of Defense are excellent for evaluation and diagnosis of Guif
‘War veterans” illnesses. The diagnostic protocol was recently reviewed by
another JOM committee contracted by DoD. We are pleased to note that
this new IOM committee, in its report released April 22, 1997, concluded
that the protocols provide an “appropriate screening approach to the
diagnosis of a wide spectrum of neurological diseases and conditions.”
Moreover, int response to Public Law 103-446, an additional IOM
committee will provide VA advice on its examination program,
administration and outreach activities.

To date, no valid diagnostic test has been found to identify chemical
warfare agent exposures that ocourred years ago; therefore, no confirmatory
test can be performed for veterans who wish to know whether or not they
were exposed to these toxins during their service in the Gulf. In addition,
neurologic examinations, neurophysiologic testing and cognitive testing
were part of the earliest versions of the protocol for unexplained illnesses.
The weatments available are not exclusive of or specific to damage from
nerve agent exposures. The best available treatments are specific to
syruptoms or diagnoses rather than being dependent on cause.

In the wake of information regarding release of nerve agents at
Khamisiyah in March 1991, VA has been asked whether we lisiened to
veterans who reported their belief that they had been exposed to chemical
warfare agents during their Gulf War service. VA officials did listen to
those veterans and did take appropriate action to investigate their concerns.
As an exarmple, members of a Navy Reserve Construction Battalion unit
from: Alabama, Tennessee, North Carolina, and Georgia reported suffering
adverse health effects which they attributed to exposure to chemical warfare
agents during their Gulf War service. In response, VA established in 1993 a
pilot medical program at the Birmingham VA Medical Center to evaluate
their health status. As part of this special health-care program, more than
100 veterans were evaluated and treated. Veterans with cognitive
symptoms received extensive (7-8 hour) neuropsychological testing and
clinical evaluations. In 1995, Birmingham was designated as the fourth

_5-
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regional Gulf War Referral Center to make this expertise available to a
larger number of veterans.

Furthermore, the VA revised Registry examination protocol routinely
asks participants to report the exposures they believe occurred during their
service in Desert Shield and Desert Storm, including possible exposure to
mustard gas or nerve agents. VA’s openness t0 Veterans’ views and
concerns is also evident in the representation of veterans service
organizations on the VA Persian Gulf Expert Scientific Conumittee, whose
members are appointed by the Secretary of Veterans Affairs.

In addition to these clinical programs, research studies are in progress
to investigate the prevalence of symptoms and medical conditions among
Gulf War veterans and to determine whether they are associated with the
wide range of reported risk factars, including ¢hemical warfare agents.

Depleted Uranium

Some Gulf War veterans have expressed concern about the possible
long-term health consequences of exposure to depleted uranium (DU). We
share this concern. As you may know, DU is derived from heavy metal
uranium which occurs naturally as mineral deposits which are mined and
processed for use in nuclear power plants or nuclear weapons. DU is the
natural uranium left over after most of the highly radioactive uranium
isotopes used in these plants and weapons are extracted. DU contains about

half of the radioactivity of natural uranium. It is considered very low-level
radioactive material.

In recent years, the U.S. Armed Forces have used DU in the
manufacture of projectiles and armor. It is used in anti-tank munitions
because of its highly effective penetrating capabilities and as armor plate
due to its extremely dense properties. DU is nearly twice as dense as lead.
Dunng the Gulf War, munitions containing DU were used on a large scale

_ for the first time. During the Gulf War, sore U.S. tanks and airplanes fired
DU munitions, which produced shraprel and an aerosolized dust on impact
with armor or on ignition in accidental munitions fires. A friendly fire
incident wounded about three dozen U.S. woops, about two-thirds of these
individuals have retained DU fragments. There are an additional 13 U.S.
soldiers with potential DU exposures who were wounded and hospitalized
but were not specifically identified as having shrapnel.

-6-
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Other individuals with potential exposure to DU include personnel
involved in the assessment, reclamation, decontamination and restoration of
damaged vehicles as well as workers involved i the maintenance or
modification of armored vehicles.

"There are three common routes of absorption: 1) inhatationof DU
vapor and fine dust contaminated with DU, 2) dermal exposure as a result of
DU dust contamination of skin or 2 wound, and 3) imbedded, retained
shrapnel which may dissolve and also be absorbed and disttibuted
throughout the body. DU dust can be ingested as well, but thisis not a
likely significant exposure route unless exposure is long-term.

Research on the human heaith effects of DU exposure in military
occupations is limited, especially regarding DU's potential cherical
toxicity. However, two DoD-sponsored research projects currently
underway are evaluating: (1) the health risks associated with tissue-
embedded DU fragments and, (2) the carcinogenic risks associated with
long-term exposure to DU-containing shraprel in wounds. These projects
are scheduled to be completed in 1998, There are no published
epidemiological studies of soldiers exposed to DU dust or vapor in war time
environments. Most knowledge abour possible effects on humans comgs
from studies of uranium miners and associated occupations which are
somewhat different from Gulf War veterans. For example, these uranium
miners were probably exposed to radon and other toxic substances present
in the mines, making their experience not directly comparable to Gulf War
veterans. Other signmificant difference relate to exposure intensity and
duration. -

Acute oxic effects of soluble uranium exposure are chernical in
nature and primarily seen in the respiratory system and kidney, Chronic
exposure is also thought to primarily affect the lidney. Chronic exposure
by inhalation of insoluble uranium presents a potential radiologic hazard to
the lung. Uraniom miners have 3 long history of inhaling uranium dustin
closed spaces. Although an increased risk of lung cancer has been observed
among these miners, researchers think that this is due to simultaneous
exposures 10 radon. Animal data arc insufficient to deterrnine whether
inhalation of natural uranium causes lung cancer in animals. With acute
exposure, if levels are high enough to cause kidney toxicity, but not death,

-
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kidney damage is apparently repaired. There is no evidence of kidney
toxicity among veterans either at the time of the Gulf War or now.

The VA DU Follow-up Program at the VA Medical Center,
Baltimore, MD, is a clinical surveillance program for identifying,
characterizing and following individuals with retained DU fragments from
the Gulf War. The specific aims of the project are to provide on-going
surveillance of Gulf War veterans with known or suspected DU fragments,
and DU contaminated wounds. These individusls may also have significant
amounts of inhaled DU. This surveillance will detect health effects, if any,
of DU containing shrapnel, and provide reconunendations for treatment to
participating veterans and physicians caring for them. Thirty-three
participants, who had been on or in U.S. Army vehicles whea struck by
munitions containing DU were evaluated in 1993 and 1994, and are
continuing to be followed by the program. All participants underwent a
comprehensive medical and psychological svaluation as well as a full body
radiologic shrapnel survey. While those individuals with evidence of
retained shrapnel showed increased excretion of uranium, no association
between such excretion and clinically detectable adverse health effects has
been documented. Efforts to improve both the assessment of uranium dose
and the detection of toxic effects continue.

The program has facilitated the assignment of primary care providers
for the veterans in the group and provides guidance to these participants as
needed. A toll-free telephone number has been made available to
participants as well as their family members and healthcare providers for
consultation and assistance in a variety of clinical and personal issues.
Moreover, the Baltimore DU program staff provide consultation to other
VA healthcare providers caring for veterans who are concerned about DU
exposure during Gulf War service.

While the DU program in Baltimore is a clinical surveillance
program, not a research project, the program staff has developed a
collaboration of VA and non-VA academic experts in the field of exposure
characterization and outcome measurement. A team of specialists in
environmental and oceupational health, epidemiology, toxicology,
radiobiology, physics, psychiatry, neuropsychology, and reproductive
health have worked individually and collectively to develop and adapt
diagnostic tools to better evaluate, treat, and counsel this unique group of
individuals.

_8-
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il Well Fire Smoke

It is clear that Guif War troops were exposed to a variety of
potentially harmful environmental hazards during the Gulf War. The most -
obvious environmental challenge was smoke from hundreds of oil well fires
in Kuwait started in Janvary 1991 by retreating Iraqi forces. Some of these
fires lasted mntil October 1991, Large plumes of billowing smoke typically
rase high in the atmosphere. Occasionally, the smoke remained low to the
ground, enveloping U.S. military personnel.

A coordinated, concerted effort was made by the Department of
Defense, Environmental Protection Agency, Department of Health and
Human Services, and National Oceanic and Atmospheric Administration, to
evaluate the health effects from these fires. Based on data collected from
March through December 1991, the carcinogenic and non-carcinogenic
health risks from exposure to oil-well fire smoke were determined to be
minimal due to the lofting of the smoke to heights between 1,500 and
15,000 feet above ground level.

Both U.S. Interagency Air Assistance Team (USIAAT) and U.S.
Army Environmental Hygiene Agency (USAEHA) found that while there
were substantial levels of tetac particulates (sand and soot), concentrations
generally were near normal for this region. With the exception of
particulates and occasionally sulfur dioxide, concentrations of used criteria
air pollutants were within U.S. standards. Furthermore, exposures to
volatile organic compounds were similar to levels in Houston and
Philadelphia, US. cities with major petrochemical industries by the
USIAAT. Preliminary monitoring of pollution levels began in early March,
- with comprehensive air monitoring by USAEHA beginning in early May

1991. - .

USAEHA relied on modeling for risk assessment of troop exposures
to oil well fires and smoke from February through May 1991. The oil well
fires apparently did not cause observable acute changes in lung tissue.
Researchers at the Armed Forces Institute of Pathology found no significant
differences in lung tissue of service members who died after the fires
compared to those who died before.

9.
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No cases of illnesses resembling those observed in Gulf War veterans
were seen among firefighters in Kuwait nor among oil-well firefighters who
have spent years experiencing similar exposures. Interviews by U.S.
epidemiologists health care professionals in Kuwait in early March 1991,
did not reveal any unusual health effects among Kuwaitis aside from the
expected acute exacerbations of pre-existing lung diseases such as asthma.
Research efforts investigating the potential health effects of oil well fire
exposure are ongoing.

Research

To get the best assessment of the health status of the veterans, a
carefully designed and well-executed research program is necessary. VA,
as lead agent for federally sponsored Gulf War research programs, has
already laid the foundation for such a research plan. Under the auspices of
the Persian Gulf Veterans Coordinating Board’s Research Working Group,
VA has developed 2 structured research portfolio to address the currently
recognized, highest priority medical and scientific issues. More than 90
research projects are in progress and others have been completed. We
continue to search for answers and to expand our understanding of the
complex array of issues related to Persian Gulf War veterans® illnesses.
‘While scientific answers are being sought, VA also continues to provide
Persian Gulf War veterans with nceded health care and other services to
reduce their suffering.

VA's own research programs related to Gulf War veterans’ illnesses
include more than 30 individual projects being carried out nationwide by
VA and University-affiliated investigators.

VA established three Environmental Hazards Rescarch Centers in
1994, All three centers are carrying out projects which address aspects of
the potential adverse health outcomes of exposure to a wide variety of
hazards, including neurotoxins. In 1996, we established a fourth center at
the Louisville VAMC for investigation of adverse reproductive outcomes.
In addition, VA’s Environmental Epidemiology Service has completed an
initial Persian Gulf Veterans Mortality Study and has begun a long-term
mortality study.

The VA National Health Survey of Persian Gulf Veterans and Their
Families is being carried out by the VA’s Environmental Epidemiology
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Service. Phase ], a postal survey of 15,000 Gulf War veterans and a
comparison group of 15,000 Gulf era veterans, was completed in August
1996. The questions on this survey asked veterans to report health
comgplaints, medical conditions, and possible exposures to a wide variety of
possible environmenta] agents, inchuding oil well fires, DU, pesticides
potential nerve gas or mustard gas exposure. Phase I will consist of 8,000
telephone interviews and 2 review of 4,000 medical records. Phase X will
address the potential for non-response bias, provide a more stable estimate
of prevalence rates for various health outcomes, and verify self-reported
health outcomes in medical records. Planning for the Phase TI1 examination
protocol is underway. Oversight of the national survey is provided by a
subcommittee of VA’s Persian Gulf War Expert Scientific Advisory
Committee. Details of these and other government-sponsored research
studies are included in the annual reports to Congress, entitled Federally
Snonsored Regearch on Gulf Veterang” Hlinesses, The most recent report
was issued in April 1997,

Coordinatins Board
In Januwary 1994, the President established the Persian Guif Veterans
Coordinating Board, chaired by the Secretaries of VA, DoD, and HHS, to
provide interdepartmental coordination and direction of federal programs
related to Guif War veterans. The Coordinating Board provides an
interdeparimental means to share information on Gulf War veterans health,
w0 allocate available resources to the apparent highest priorities, and to

disseminate new research information. The Coordinating Board has three
specific objectives:

= 10 ensure that Gulf War veterans are provided the cornplete range of '
healtheare services necessary to take care of medical problems that may be
related to deployment in the Gulf region;

« to develop a research program that will result in the most accurate
and complete understanding of the heaith problems experienced by Gulf
‘War veterans and the factors that have contributed to these problem:s; and

» to develop clear and consistent guidelines for the evaluation and
compensation of disabilities retated to Persian Gulf service.

-11-
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VA plays a central role in the Persian Gulf Veterans Coordinating
Board through its participation in the Clinical, Research, and Compensation
and Benefits Working Groups. In particular, the Research Working Group
provides guidance and coordination for VA, DoD and HHS research
activities related to Gulf War veterans’ health. It coordinates all studies
conducted or sponsored by the three departments to prevent wanecessary
duplication and to ensure that important gaps in scientific knowledge are
identified and addressed. The working group is actively involved in
directing resources toward high priority questions and monitoring the
results of federally sponsored research projects. It has produced several
reports, including anmual reports to Congress and a working plan on
research.

One example of the Coordinating Board's proactive role in relevant
research administration was its prioritization of the federal government and
nop-government research proposals submitted for funding pursuant to
DoD’s 1996 Broad Agency Announcement. The American Institute for
Biological Sciences (AIBS) performed peer-review of the 111 proposals
submitted. The research working group reviewed those proposals judged
scientifically meritorious by AIBS and prioritized them according to
relevance and potential to £ill research gaps in the existing Gulf War
research portfolio. Twelve research projects encompassing the areas of
reproductive outcomes, toxicology of pyridostigmine bromide, modeling of
respiratory toxicant exposures from tent heaters, neuropsychological
outcomes, immune dysfunction, mycoplasma infection, leishmaniasis,
chronic fatigue, fibromyalgia, and neuromuscular function were given high
priority for funding by the Research Working Group. The Research
Working Group is currently engaged in a similar process following
solicitation by DOD of $17 million worth of additional research in a number
of areas increasing research into the health effects of low-level exposure to
chemical warfare agents.

Studies of the potential long-term health effects of low-level
(asymptornatic) chemical warfare agent exposure were not given a high
priority in the 1995 Coordinstion Board Research Working Plan because
military and intelligence sources had stated that there had been no use,
presence, or evidence of exposure to chernical warfare agents in the theater
of operations. Based on these repeated assertions, combined with a lack of
clear-cut clinical evidence to support a finding of chemical warfare
exposure, the Coordinating Board focused its research resources on other
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questions. However, while exposures per se were not a focus of research,
clearly the health outcomes which could result from such a neurotoxic
exposure were given priority. These outcomes included cognitive,
neurologic, and neuromuscular effects. This decision was supported by
comrmittee reports from the Institute of Medicine, VA Persian Gulf Expert
Scientific Committee, the National Institutes of Health Technology
Assessment Workshop, the Presidential Advisory Committee, and others.

‘When DoD made its June 1996 announcement regarding possible
exposure of U.S. troops to sarin and cyclosarin as a result of the demolition
at Khamisiyah, the Coordinating Board immediately began revision of its
action plan. Through the Research Working Group of the Coordinating
Board, VA has developed an action plan to address possible long-term
health consequences of low-level exposure to chemical warfare nerve toxins
and mustard gas.

A recent literature review carried out by independent, non-
government and government scientists, suggests that readily-identifiable,
long-term adverse health effects due to nerve agent exposures only occur in
humans who show signs of acute toxicity or poisoning. However, I should
note that the research in this area is sparse and the absence of proof is not
proof of absence. In VA’s judgment, this information does not mean that
clinically important adverse health effects cannot or definitely do not occur
in the setting of low-level neurotoxin exposures, especially if combined
with other components or environmental stressors. The Coordinating Board
has recommended that more research resources be allocated to address this
question. 1 strongly agree with this approach. The Research Working
Group has reconsidered the matter and intensificd its efforts related to
possible effects of low-level exposures to chemical warfare agents.

Based on the Coordinating Board’s recommendation, the newest
recommendations from the Presidential Advisory Committee regarding
investigating of the potential chronic health effects of low-level chemical
warfare agent exposures, physiologic effects of non-traumatic and traumatic
stress and the effects of pyridostigmine in combination with other
exposures, have already been incorporated into the Coordinating Board’s
latest Working Plan for research, and requests for proposals were published
by DoD. The Coordinating Board has reviewed the proposals judged most
scientifically meritorious by the AIBS panels and has prioritized the studies

213
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for funding by DoD. Some of these proposals will address the problem of
exposures to multiple toxins.

‘While these efforts represent a good beginning, VA’s Office of
Research and Development is taking a completely fresh look at these issues
in light of the new information provided by DoD. This includes asking
fhem to develop a strategic plan for a research agenda that specifically
focuses on low-level exposures to neurotoxins that might result from
chemical warfare agents or other military situations. To support this effort,
VA sponsored an international conference on the health effects of low-level
exposure to chemical warfare nerve agents. This conference was held in
conjunction with the Society of Toxicology Annual Meeting in Cincinnati,
Ohio, this past March.

Research related to the illnesses of Gulf War veterans is highly
complex, and this is especially so for the investigation of concems related to
possible low-level exposuze to chemical warfare agents, VA is committed
to meeting thesz challenges and obtaining the most accurate answers we can
concerning the health of Gulf War veterans and their families.

New Initiatives and Continuing Education

N

VA has been proactive in establishing health-care programs for Gulf
War veterans. In the immediate post-war period, the medical and scientific
community had only limited knowledge of the complexity of Gulf War
specific issues and exposures. Through our clinical and research programs,
VA has been a leader in the development of health care programs, ‘
improvement of understanding concerning Gulf War health issues and
dissemination of knowledge on Gulf War-related health issnes. We
believe that our programs are well-designed and comprehensive, but neither
uniformly delivered nor perfect. We also recognize that some Guif War
veterans have not received the kind of reception or care at VA medical
facilities that we can be proud of. To those Gulf War veterans, we want to
assure you that the Veterans Health Adminisoation (VHA) is working
diligently to improve your satisfaction with our services. VHA has
established quality monitors and performance standards for the Registry
program and is developing a new custorner satisfaction survey for Gulf War
veterans.
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We have established a Service Evaluation and Action Team (SEAT)
within each Veterans Integrated Service Network. These programs will
allow us to collect data on quality care to veterans.

To keep our health-care providers well-informed on the latest
developments, VA has utilized a wide array of communication vehicles
including periodic nationwide conference calls, mailings, satellite video-
teleconferences and annual on-site continuing medical education (CME)
conferences. Our initial efforts were successful in educating a dedicated
cadre of well-informed Registry physicians and staff, and we will continue
to keep them up-to-date on the latest developments. However, I see an
opportunity to improve the understanding of Gulf war-related health issues
by other medical personnel. My goal is that all VA health-care providers
will have 2 working understanding of Gulf War exposuzes and health issues
and will be able to discuss with their Gulf War patients how these issues
could impact on their current or future health status. To meet this challenge
and continue to improve our programs, VHA has developed and will
publish a self-study Persian Gulf CME program for every VA physician in
this year. We will make this available to non-VA physicians, at cost, as
well.

The Presidential Advisory Committee found that our Registry and
Referral Center personnel were indeed knowledgeable and well-informed
about all aspects of Gulf veterans’ health issues. However, education of
health care providers not directly involved in the Registry program and
VA’s risk communication efforts should be enhanced and augmented. VA
agrees and these efforts are already under development.

Mr. Chairman, as you may recall from your discussions with Dr.
Kazer on January 29, 1997, he agreed with you that VA has not historically
had a sufficient reservoir of medical toxicology and occupational medicine
expertise. .In an effort to increase the number of VA healthcare provide
certified in medical toxicology and occupational medicine, Dr. Kizer
directed the Office of Academic Affiliations to initiate efforts to fund 12
medical toxicology feliowship positions and 25 occupational medicine
residency positions for the 1997-98 academic year. All relevant
postgraduate training programs were contacted. The response from medical
toxicology programs so far has been disappointing, but not altogether
unexpected given the short time between solicitation and the begirming of
the academic year. We have identified and finalized arrangements for 3
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additional medical toxicology fellowships beginning in July 1997. Efforts
to increase this number continue.

A tota] of 5 new occupational medicine residency positions has been
jdentified so far, and more positions are expected. This brings to 9.25 the
number of occupational medicine residents VA will support in the 1997-98
academic year. Both efforts will continue in the future, Based on feedback
from several medical toxicology programs, we expect we will have a
substantially greater response next year when the training programs have
had more time to gear up for additional trainees. Of note, a major
reservation expressed by the toxicology programs has been whether there
will be 2 market for their trainees after fellowship.

In conclusion, VA is committed to providing the best available care
to Guif War veterans, to sponsor rigorous scientific investigations which
promote better understanding of Gulf War veterans illnesses and prevent
similar concerns among fuhure veterans. In the meantime, VA will provide
compensation to those eligible veterans who are disabled after their Gulf
War service.

President Clinton has made it clear that no effort should be spared in
this regard. In the end, long after the headlines fade away and national
attention nurns elsewhere, VA will still be there to care for Gulf War
veterans. It is our mission. It is our nation’s irrevocable promise to its
veterans.

That concludes my statement. My colleagues and I would be happy to
answer any questions you may have.
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Mr. SHAYS. Thank you, Doctor. Dr. Rostker. You look like you
were in prayer. Has it been a long day?

Mr. ROSTKER. It has been a long week, sir.

Mr. Chairman, members of the committee, it is my pleasure to
be here again today and continue our dialog concerning the Depart-
ment of Defense inquiry into Gulf war illnesses. I have a rather
long statement, and I would request that it be placed in the record.
I also sent the committee chairman this morning a letter con-
cerning our ongoing interactions with Dr. Garth Nicolson, and I
would like to bring that to the Chair’s attention.

On December 23, 1996, DOD and the Department of Veterans’
Affairs representatives met with Dr. Nicolson to discuss the myco-
plasma laboratory test verification project in association with mem-
bers of the National Institutes of Health’s National Institute of Al-
lergy and Infectious Diseases. This meeting was followed by con-
ference calls on January 21 and March 20, 1997 to discuss straw-
man protocols, several electronic mail communications in a tele-
phone conversation on March 24, 1997 between Dr. Engles and Dr.
Nicolson.

At that time, Dr. Nicolson agreed to the project protocol. The
final protocol has been written and approved by DOD and HHS sci-
entists and Dr. Nicolson. The protocol will use four laboratories
which will test the agreement for various conventional reaction
tests and Dr. Nicolson’s nucleoprotein gene tracking. Blood from 30
Gulf war veterans with unexplained physical symptoms will be
used for the comparative studies. Veterans’ blood will be used be-
cause of the high mycoplasma detection rates reported by Dr.
Nicolsons in the studies.

The result from Dr. Nicolson’s laboratories and from the three
new labs will be statistically compared. This protocol fits the cri-
teria for establishing the validity of a new diagnostic test and the
ability to produce and replicate results.

Currently, contracts are being written for the four study labora-
tories. This process should be completed within 2 weeks. Once con-
tracts are awarded, we anticipate the timeframe for laboratory data
collection and analysis will be another 6 months.

In addition, on our Gulflink home page, there is a solicitation by
Walter Reed for volunteers to participate in this program. The rea-
son for the most recent delay was contracting procedures, and since
this contract will be a sole-source contract rather than taking the
time for a competitive contract, certain stand-off protocols had to
be established until the contract can be awarded. But we under-
stand from the contracting organizations that the contract should
be awarded within the very near future.

In terms of my prepared remarks, I would like to summarize
some major points. As you know, the committee asked me to con-
centrate my remarks today on three areas of concern: low-level
chemical exposure, oil well fires, and depleted uranium.

I am accompanied here today by experts that will be able to aug-
ment my testimony if the committee wants to get into further tech-
nical details not covered by my remarks, Colonels Wolfe and Daxon
from the Army and Dr. Jack Heller from Chipham. In addition,
Gary Christopherson, the Acting Principal Deputy Assistant Sec-
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retary of Defense for Health Affairs, is also here if the committee
wants to discuss the recent GAO report.

All three areas the committee asked me to discuss today are
under active and, I might say, continuing investigation by my of-
fice. In all areas we are pursuing two lines of inquiry, what does
science say and what happened in the Gulf. In answering these
questions, we are building on the research base that the DOD has
already developed and pushing back the frontiers for our knowl-
edge through new research and analysis.

Potential exposure to low-level, chemical agents continues to be
an important area of investigation. One case that has gotten a lot
of attention for the potential of lower level chem are the detections
by the Czech and French chemical detection equipment. These de-
tections occurred during January 1991 in northern Saudi Arabia.
United States technical experts described the principal detection
claims by the Czechs as credible, although the source of the chem-
ical is still unknown.

Most importantly, we believe, the Czechs continued to use their
sensitive equipment throughout the war, but no further detections
were reported. We are continuing to investigate this case. In fact,
a team will be visiting France and the Czech Republic this summer
to discuss these detections and the issue of low-level chem expo-
sures and the sensitivity of the Czech equipment with the Czechs
this summer.

A second area of concern has been the results of coalition bomb-
ing during the same period of time, January 1991. The CIA pub-
lished a study in September 1996 that examined the worst possible
case for fallout reaching U.S. troops. The CIA reports said that the
analysis and computer models indicate chemical agents released by
aerial bombing of chemical warfare facilities did not reach United
States troops in Saudia Arabia.

To improve our confidence in the results of the original plume
analysis, DOD is working with new models that will further ana-
lyze the possible effects of a bombing campaign. The DOD experts
in meteorology and modeling from the Navy Research Laboratory
and the Defense Special Weapons Agency and the Navy Surface
Warfare Center will continue our look at the bombing campaign.

Another claim for possible source of low-level chemical contami-
nation to United States troops is the destruction of the ammunition
supply point at Khamasiyah. I think you know that DOD and CIA
recently completed a series of small-scale demolition tests designed
to assist in developing the models to be used to assess the potential
fallout from Khamasiyah. The questions we are most interested in
are who may have been exposed to chemical agents in Khamasiyah
and to what extent they may have been exposed.

During those tests, we blew up 32 foreign-made, 122-millimeter
rockets with warheads filled with simulants. The tests provided
fundamentally new information on what may have been vaporized
versus what may have been spilled into the ground. Additionally,
we have undertaken a series of evaporation tests to determine how
nerve agent disperses in the soil and in the woods of the crates
that were at the site. This work will be incorporated in our anal-
ysis of fallout, which is due in late-July.



179

Another area of investigation is the Kuwait oil well fires. The
setting of these fires first were detected on January 24, 1991, and
the number of fires increased until it reached a daily peak of 730
in late February. The emission from these fires had the potential
to cause acute-and-chronic health effects. Our soldiers were ex-
posed to heavy smoke and byproducts. Research thus far has not
indicated, however, that the exposure to oil well smoke has caused
acute health impacts to our troops.

We have also contacted the firefighters that participated in extin-
guishing the fires, and our conversations with them reveal an ab-
sence of symptoms that are reported by our veterans. To date, we
have found no apparent health problems or long-term effects from
exposure to the oil well fires in Kuwait.

Depleted uranium is another area we are investigating. DU is
approximately half as radioactive as natural uranium found in the
soil and poses no significant external radiation risk to soldiers. The
major toxic problem with DU is from its chemical properties. As a
heavy metal, it can concentrate in the liver, bones, and kidney, as
does mercury, lead, and tungsten; and tungsten is significant here
because it is often spoken of as a replacement for DU in munitions.

The problem basically is DU dust generated when DU burns, and
it may be ingested and present a health hazard. Soldiers with the
greatest potential for harmful effects of DU are those who are in
a vehicle when the vehicle is hit by a DU round. Twenty-nine com-
bat vehicles—15 Bradley, and 14 Abrams tanks—were contami-
nated in this manner. DU from other Abrams tanks hit all of the
Bradleys and eight of the Abrams. Five of the Abrams tanks were
contaminated when DU munitions burned in on-board fires. Its on-
board DU emissions contaminated the final Abrams after being hit
by a Hellfire missile.

In addition, 50 soldiers were injured in the Doha Ammunition
Dump incident, and it is unknown how many may have ingested
DU dust. The Baltimore Veterans’ Affairs Medical Center is con-
ducting health service for individuals who were in U.S. Army vehi-
cles when they were struck by DU rounds. Currently, 33 individ-
uals are being evaluated, including 16 with DU shrapnel in their
body. The Health Surveillance Program has shown that those who
have retained shrapnel identified radioactively are excreting in-
creased amounts of uranium, indicating that the metal particles
are not entirely inert.

So far, analysis of the first round of examinations has shown no
evidence of adverse health effects associated with the absorption of
uranium.

We recognize that we have been deficient in not properly training
all soldiers to the risks of DU armor and munitions. The Army has
developed a three-tier training program to meet the needs of every
soldier, from the soldier on the battlefield to the technical that
works with DU.

There is an axiom that states: On the modern battlefield what
can be seen can be hit, what can be hit can be killed. That turns
out to be a good axiom for the United States, but was not an appro-
priate axiom for the Iraqis, largely because of the use of DU both
as a penetrator and as a protective shield. U.S. forces using 105-
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millimeter and 120-DU Sabot rounds routinely obtained first-
round kills of Iraqi T-72 tanks at ranges in excess of 2 miles.

And I think Col. Wolfe has with us a mockup of a Sabot round,
and I think he is prepared to just talk about that for a moment.

Mr. SHAYS. Was he sworn in?

Mr. ROSTKER. Yes, he was.

Mr. SHAYS. Thank you, Colonel. I appreciate that. That is the ac-
tual size of the

Mr. WOLFE. Yes, sir. This is the 120-millimeter

Mr. SHAYS. Let me ask you this. Now, we want to make sure the
transcriber can pick you up. OK. That is good. That is good. Iden-
tify yourself for the record.

Mr. WOLFE. Sir, I am Col. Wolfe, with the Assistant Secretary of
the Army’s Office.

Mr. SHAYS. Colonel, it is nice to have you here.

Mr. WoLFE. Thank you, sir.

This is the 120-millimeter Sabot round, the Abrams main battle
tank; and the misconception is that this entire round is the de-
pleted uranium. That is not so. It is primarily the penetrator that
you see here. We refer to it as the “dart,” and this is what we have
been talking about all day long, is where depleted uranium goes.
There is a similar round that has been developed for the Bradley
Fighting Vehicle, again, with a small depleted uranium dart.

Mr. SHAYS. How many of those shells are in a tank? That is not
classified, is it?

Mr. WOLFE. I cannot answer that, sir. I am not

Mr. SHAYS. You do not know if it is classified?

Mr. WOLFE. I am not an armored officer, so I do not know.

Mr. SHAYS. The size of it is quite interesting.

Mr. WOLFE. Yes, sir.

Mr. SHAYS. Thank you.

Mr. WOLFE. Yes, sir.

Mr. ROSTKER. When the round is fired, part of the casing stays.
The back part of the casing stays in the tank and is ejected, the
front casing falls away, and what flies through the air is simply the
dart. Somebody said we have returned to the arrows of our
forbearers.

What this dart does effectively is provide a certain, first-shot kill
to American gunners, and even in the testimony this morning,
there was, again, a recounting of the superb performance of the DU
round. That really does protect our troops by making sure that
they get that first shot in and that that is an effective first shot.

Moreover, we use DU as protective armament, and the tanks
that had the DU presentation, that DU never failed and was al-
ways effective against the Iraqi chemical, high-explosive rounds.
The only thing that can penetrate a DU armor is another DU pene-
trator.

Mr. SHAYS. I do not understand when you said “chemical.”

Mr. ROSTKER. The normal tank round is a shaped-charge explo-
sive, and it generally went out often as a tandem charge so there
would be an explosion to defeat the armor and then a second explo-
sion to burn through and hit the turret. But it was a chemical
round; it was an explosive round. The dart in this DU projectile we
have talked about is a penetrator. It is known as a “kinetic round,”
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meaning it is the force of the projectile, and the round is 1.6 times
more dense than lead, and it has such penetrating power, that it
often went into the Iraqi tank and out the other side.

It flies true, and so with the superior performance of the Abrams
tank, the M1 tank, it was able to engage T72 tanks at ranges that
they could not engage, providing a sure, first-short kill. There are
numerous accounts of the war, however, where Abrams tanks were
ambushed, where the T72’s got within 400 meters, firing rounds,
and they did not defeat the Abrams tank providing presentation for
our troops. There is one account, even in the middle of the summer,
where an Iraqi tank hid behind an earthen berm, and the DU pen-
etrator went right through the earthen berm, found the tank on the
other side, and blew the turret off the tank.

Increasingly, DU, because of its high effectiveness, has been the
recipient of an Iranian-run disinformation campaign. United States
intelligence agencies have intercepted message traffic, diplomatic
message traffic within Iraq or from Iraq directing their diplomats
to engage in a disinformation campaign concerning DU, and that
assessment has been declassified and is on Gulflink.

Mr. SHAYS. Your point in this, so I do not have to come back to
it, is that it is your sense that the Iraqis want to call into question
the environmental safety of the uranium in our shells and in our
protective——

Mr. ROSTKER. And the North Koreans are doing the same now
also. After the Rico Committee Report, the Iraqi Embassies were
told to downplay the conclusions concerning low-level chemical ex-
posure, that there was no danger from chemicals, no fallout, no
persistence, but that the real pollutant on the battlefield and the
cause for illness was DU.

Mr. SHAYS. We accept that as part of the record, but I hope you
understand that this committee will be examining this.

Mr. ROSTKER. Absolutely, and that is why I have asked and they
have declassified the assessment, and it is available on Gulflink.

Mr. Chairman, let me just end by saying the Department of De-
fense remains committed to providing appropriate care for our vet-
erans, to understanding what occurred in the Gulf, and to make
the necessary changes to our policies, procedures, equipment, and
doctrine to protect our current and future force. Thank you very
much, sir.

I believe Mr. Christopherson would like to make a statement.

[The prepared statement of Mr. Rostker follows:]
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Statement
of
Dr. Bernard Rostker
Special Assistant to the Deputy Secretary of Defense for Gulf War Illnesses
Before the
Subcommittee on Human Resources
House Committee on Government Reform and Oversight
26 June 1997

Mr. Chairman, T welcome the opportunity to once again appear before the
Subcommitteé on Human Resources this moming. In previous testimonies, I have
outlined the mission of my office, described the full extent of the commitment of the
Department of Defense, and explained the case management system we use. In light of
the recently released GAO Report: Improved Monitoring of Clinical Progress and Re-
ekamjnation of Research Emphasis Needed, I feel it is appropriate to readdress my
mission. We understand the shortcomings of the past and have owned up to them on
many occasions. We have learned from our past and applied these lessons both to caring
for our Gulf War veterans and to protecting our troops in the future. We will continue to
be open and receptive to constructive criticism and oversight that contributes to our
understanding and mission.

My mission as the DoD coordinator for all issues relating to Gulf War illnesses
consists of three major elements. First, we must ensure that our Gulf War veterans
receive appropriate care. Second, we must do everything possible to understand the
events of the Gulf War in order to explain Gulf War illnesses. Finally, we must put into

place changes to policy, procedures and doctrine as a result of lessons learned from the

Gulf War.
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To understand why people are sick, we are pursuing two lines of inquiry -- What
does science say and what happened in the Gulf? To obtain answers to those questions,
we have implemented 2 formal structure for our incident investigations. Based on an
accepted United Nations methodology for chemical incident investigations, our process
consists of five steps. First, substantiate the events by researching operational and
intelligence logs/records for records of the event, corroborating evidence, and secondary
or conﬁnnato}y detections. Next research the medical aspects of the event- deaths,
injuries, symptoms, medical records and the science associated with the event. Step three
is to interview appropriate people, witnesses, NBC personnel, commanders, medical
personnel and subject matter experts in order to get a complete picture of the event.
Coordination with appropriate external organizations is the next step. Finally, we publish
a case narrative that reports all that we know about the event. After publication, if we
receive new information from veterans or other sources, we will reenter the process at the
appropriate point and update our narrative and findings accordingly.

We are aggressively investigating the events of the Gulf War. AsI have
previously testified, requests for proposals were published in the Commerce Business
Daily soliciting proposals to investigate the causal relationships between illnesses and
symptoms among Gulf War veterans and possible exposures to hazardous material;
chemical warfare agents; stress; a.na combinations of inoculations and investigational
new drugs during military service in the Gulf War. Proposals have been received and
they are undergoing external scientific review.

To further assist our efforts, we have asked the RAND Corporation to conduct an

extensive review of medical, epidemiological, occupational and environmental literature
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in several areas including: pesticides, immunizations, chemical warfare agents,
pyridostigmine bromide, stress, biological warfare agents, depleted uranium, infectious
diseases, and envir‘onmental exposure to oil fires. Their process involves identifying the
biologic relationship between possible exposures and reported symptoms, identifying
new areas of research for further investigation such as the health effects of multiple
chemical exposures, and conducting focused reviews of these new hypotheses. RAND
plans to coml:;lete the literature review by the end of August and have their findings
undergo peer review and publication. This effort by RAND will add to the previous
investigations by the Institute of Medicine and the Presidential Advisory Committee and
will give us a clear picture of the existing knowledge base, identify gaps in the
knowledge base and identify future research needs.

Potential exposure to low levels of chemical agents continues to be a very
v important area for investigation. Currently, over $2.5 million has been allocated to
research involving health effects of low-level chemical warfare nerve agents. Four
projects are investigating the long-term neurological effects of organophosphate exposure
and possible treatment strategies. Two others are investigating the long term effects and
detec.tion of nitrogen mustard exposure. All current projects will be completed in the
year 2000. In January 1997, two additional calls for research proposals were made. Most
of the $12.5 million set aside for this research is allocated for chemical warfare agent
medical effects and the effects of combinations of exposures.A The Research Working
Group has reviewed specific proposals and has made recommendations for award of

contracts. Details will be published upon award of the contracts.
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1 take seriously the concerns expressed by this committee and by our Guif War
veterans about the possible presence of low-level chemical warfare agents and their
effects on our trool_ys. In response to that concern, we have several efforts underway to
investigate the possibility of that presence and to model the areas of potential
contamination from our military operations.

One case that we are investigating deals with reports of chemical warfare agent
detection by Czech and French chemical detection equipment. During the first several
days of the air war, between January 19 and 24, 1991, Czech and French military units
reported possible detections of the presence of nerve and blister agents in the vicinities of
Hafar al Batin and King Khalid Military City (KKMC) in Saudi Arabia. After examining
Czech‘pr,ocedures and equipment, U.S. technical experts described the principal
detections claimed by the Czechs as credible, although the source of the chemicals is still
unknown. The Czechs continued to use their sensitive equipment throughout the war, but
no further detections were reported to United States Central Command (USCENTCOM)
or are formally recognized by the Czech Government. We are currently pursuing more
detailed information on the French equipment or procedures.

Although the concentrations of chemicals reported were far below the levels
considered by U.S. military standards to be a hazard to troops, the detections do indicate
the possible presence of low levels of chemical agents in these areas. We are continuing
to investigate this case, and in fact, will be visiting both France and the Czech Republic
this summer to discuss these and other issues with their experts.

A second area of concern for me has been the highly-publicized possibility that

chemical warfare agents were released as a result of the coalition bombing campaign and
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may have subjected U.S. personnel to low-levels of contamination. The CIA published a
study in September 1996 that examined the worst case possibility of contamination of US
troops due to coali?ion bombing. It concluded “coalition bombing resulted in damage to
filled chemical munitions at only two facilities - Muhammadiyat and Al Muthanna - both
located in remote areas west of Baghdad.” Muhammadiyat, the closer of the two, is
410km north of where troops were stationed at Rafha, Saudi Arabia and even further
from the bulk of where troops were stationed. The CIA report also adds, “...analysis and
computer modeling indicate chemical agents released by aerial bombing of chemical
warfare facilities did not reach US troops in Saudi Arabja.” While we continue to
investigate reports of other chemical munitions facilities possibly bombed during the war,
we have not been able to confirm any other chemical munitions facilities damage.

The United Nations Special Commission (UNSCOM) reported that Iraq declared
200 DB-2 GB Aerial Bombs, 200 LD-250 Mustard Bombs, and 20,000 CS Mortar shells
at Muhammadiyat, and 2,500 122mm GB rockets at Al Muthanna. All were destroyed by
coalition bombing. CIA’s modeling of Muhammadiyat, the larger and closer release of
the two, estimated that 2.9 metric tons of sarin and 15 metric tons of mustard were in that
site on all possible bombing dates. Their model shows that, in the worst case, dispersion
in the general southerly direction for sarin and mustard would fall below levels dangerous
to the general population at about 300 and 130 km, respectively, still over 100km short of
U.S. troops. Their model for Al Muthanna used 17 metric tons of sarin and determined
that the most southerly dispersal for reaching the general population limit dosage is 160
km, again well short of US troops. To improve our confidence in the results of the

original plume analysis, DoD is working to model the extent of potential exposure of our
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soldiers after the bombing of these facilities. DoD experts in meteorology and modeling
will use multiple models. Within DoD, the Naval Research Laboratory, the Defense
Special Weapons Agency and the Naval Surface Warfare Center will be contributing
expertise to this effort. »

Afier the war Iraq admitted to production of biological agents at four facilities,
none of which showed damage from Coalition bombing when inspected by UNSCOM.
UNSCOM has also teported that Iraq has never indicated that its population suffered any
casualties from release of chemical or biological agents due to Coalition bombing of their
facilities. »

Another claim of a possible source of low-level contamination to U.S. troops of
which I am cbncemed is through destruction of ammunition supply depots.
Consequently, I have several case investigations underway to determine the facts related
to such destructions. One such case is that of Khamisiyah, the destruction of which has
been well publicized and for which we published an initial narrative in February.

During and after the close of the Gulf War, captured munitions were destroyed
throughout the theater of operations by Coalition forces. Included in this massive
undertaking was the depot level ammunition supply point (ASP) at Tail al Lalum or
Khamisiyah, as it was later known. The United Nations Special Commission
{(UNSCOM) reported that Iraq declared 2,160 122mm rockets containing a mixture of
sarin and cyclosarin nerve agents, and 6,240 155mm mustar& rounds were at Khamisiyah.
In 1991, the UNSCOM inspectors were driven to Khamisiyah by the Iragis and shown a
destroyed bunker called Bunker 73 that they claimed was supposed to have contained

122mm chemical rockets. During this same inspection, they were also shown an area
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called "the Pit" where unfuzed 122mm chemical rockets were found in three bulldozed
piles. Later in 1996, Iraq declared this area -~ the Pit -- was also destroyed by Coalition
forces. Research has confirmed that elements of the XVIII Airbome Corps destroyed the
warchouses, bunkers and open storage areas in March and April of 1991. 1t is vital to
point out that the engineer and explosive ordnance disposal units took all due caution in
conducting their initial searches of the bunker complex prior to the beginning of
demolition oﬁerations. Both the EOD teams and the engineer commanders were satisfied
that there were no munitions in the bunkers, warehouses or in "the Pit” area that could be
identified as chemical weapons. Following the first large demolition of 38 Bunkers on
March 4, which included Bunker 73, engineers and EOD specialists worked in the ASP
and "Pit" area for a period of approximately 6 days preparing for the next demolition.
During this time the soldiers were not in protective gear but did have active M-8 alarms
deployed in the ASP. No chemical alarms sounded during this time with the exception of
one M-8 alarm that occurred about 45 minutes afier the first demolition on March 4. It
proved to be false through documented, follow-up testing. Interviews of hundreds of
soldiers who participated in the destruction of those bunkers as well as the soldiers
providing security to the site revealed no instances of health reactions consistent with
exposure 0 nerve agents. Photos of an EOD sergeant without protective gear who
participated in "the Pit" demolition show him standing in "the Pit" area a day or two after
the stacks of rockets were destroyed.  Another photograph of a soldier, taken in the
same area several days later by an engineer battalion commander, shows this soldier

without protective gear. Recent interviews with most of these individuals indicate they
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did not have any physical reactions that could be associated with exposure to nerve
agents when they were in the area.

The DoD apd CIA recently completed a series of small-scale demolition tests
designed to assist in developing a model of the detonation of chermical weapons by U.S.
soldiers at Khamisiyah, Iraq in March 1991. The results of the tests are expected to
produce data that will assist us in answering two fundamental questions: 1) who may
have been ex;;osed to chemical agents at Khamisiyah, and 2} to what extent they may
have been exéosed. The test used 32 foreign-made 122nm rockets and warheads filled
with the simulant triethy] phosphate, a substance which replicates the characteristics of
sarin gas. The tests fundamentally examined how the rockets explode and how much
material vaporizes or spills onto the ground. The CIA and DOD to include the Naval
Research Laboratory, the Defense Special Weapons Agency and the Naval Surface
Warfare Center will apply information derived from the tests to multiple models.
Additionally, evaporation tests to determine how nerve agent evaporates from soil and
wood are now being conducted at Edgewood Research and Development Center,
Maryland and Dugway Proving Grounds, Utah. We expect the findings to be published
by 21 July1997.

Another major area of investigation is the Kuwaiti oil well fires. The setting on
fire of the oil wells was first detectéd on 24 January 1991. The number of fires increased
daily, peaking at 730 between 22-24 February. This coincided with the movement of
Coalition forces into position for the ground war, which began on 24 February and ended
28 February. Our soldiers began redeploying in March and most had returned home by -

the end of April. The first American fire fighters arrived in Kuwait in April and were °
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part of 10,000 workers from 37 countries ultimately involved in extinguishing the fires.
By October 1991, all 730 fires had been extinguished.

Emissions from these fires have the potential to cause acute and chronic health
effects. Our soldiers were exposed to heavy smoke and other by-products of the fires.
During the early stages of the fires, the smoke was close to the ground and caused minor
respiratory problems for some of our soldiers. Later, the smoke lifted and stayed at
higher altitudé, posing less risk. Sampling of the ambient air and soil began in May of
1991 when 558 oil wells were still burning and continued througI; December 1991.
These samples were analyzed for particulates and metals (sulfates, nitrates, etc.), volatile
organic compounds (benzine and toluene), polycyclic aromatic hydrocarbons, acidic
gases and criteria pollutant gases and did not reveal any chemicals at levels of concern.
Research thus far does not indicate that exposure to oil well fire smoke causes acute
health impacts in healthy adults. In addition to other ongoing research, the RAND
Corporation is conducting an extensive medical, epidemiological, occupational and
environmental literature review to determine future research needs pertaining to the
health effects of exposure to oil well fire smoke.

‘ We have contacted several fire fighters that participated in extinguishing the oil
well fires. Our conversations with them reveal an absence of any of the symptoms
reported by our veterans; none have reported any adverse health effects. Larry Flack,
former project manager for all fire fighters in Kuwait states that based on his first hand
knowledge of firefighter health screening and his periodic contact with firefighters that
“We are not ill.” Dr. Gary Friedman, Director of Occupational Medicine in the

Pulmonary Division, University of Texas, Houston conducted a health screening study of
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40 American firefighters prior to and after their deployment to the Guif. He found no
apparent health probléms or long term effects from exposure to oil well fires in Kuwait.
We are cur{ently investigating the events surrounding troop exposure to oil well
fire smoke anﬂ related by-products. The investigation is focusing on the events leading
to the destruction of Kuwaiti oil fields. It will investigate the human health effects
associated with exposure to oil well fire smoke, present the results of environmental
sampling and ﬁonitoring studies conducted in the region, and present the results of
human health, exposure and risk assessment studies conducted during this time period.
We are also reviewing air quality and dispersion modeling data to determine units
exposed. We are interviewing firefighters and members of oil companies to obtain
information related to health screening studies and medical examinations of those
individuals. And we are reviewing operational logs to identify the impact of oil well fire
smoke on military opefations. ‘We expect to publish our findings by November 1997.
Depleted Uranium (DU) is another area we are investigating. There are many
allegations from various individuals and groups that DU is an unconventional weapon
equal to chemical and nuclear weapons; that DU causes genetic damage and childhood
cancers; that DU is a greater danger to our soldiers than the enemy; and so on.
Uranium is a natural, chemically toxic and radioactive element. When the
uranium isotope is extracted, depleted uranium is the byproduct. DU is approximately
half as radioactive as natural uranium found in the soil and poses no significant external
radiation risk to soldiers. The major toxicity from DU is from its chemical properties.

As a heavy metal, it concentrates in the liver, bones and kidneys, as does mercury or lead,

10



192

for example. The DU ‘dust’ generated when DU bumns may be ingested and presents
potential health risks.

The soldiers with the greatest potential for harmfiul effects of DU were those on
board vehicles which were hit by friendly fire. Twenty-nine combat vehicles -- fifteen
Bradley Fighting Vehicles and fourteen Abrams Tanks -- were contaminated in this
manner. DU munitions from other Abrams tanks hit all of the Bradleys and eight of the
Abrams. Five of the Abrams were contaminated when DU munitions burned in onboard
fires. Its on-board DU munitions contaminated the final Abrams after being hit by a
Hellfire missile.

On 11 July 1991 at Doha Ammunition Dump, as many as 3000 DU rounds
buméd__ A fire started on an ammunition carrier and quickly spread to surrounding
vehicles and ammunition stored nearby. Fifty soldiers were injured in this incident and it
is unknown how many may have ingested DU dust. We are currently gathering
information to attempt to determine the level of exposure to personnel in the vicinity of
the fire.

The RAND Corporation is conducting an extensive review of existing literature
that will evaluate the most current research on this issue. The Baltimore Veteran’s
Affairs Medical Center is conducting health surveillance of individuals who were in U.S.
Army vehicles when they were struck by DU munitions. Currently, thirty-three
individuals are being evaluated, including sixteen with DU shrapnel in their bodies. The
health sarveillance program has shown that “Those who have retained shrapnel identified
radiographically are excreting increased amounts of uranium, indicating that these metal

particles are not entirely inert. So far, analysis of the first round of examination
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participants have shown no evidence of adverse health effects associated with this
absorption of uranium.” Additionally, twenty-seven soldiers from the 144™ Supply and
Services Company, have been identified as having potentially inhaled or ingested DU
dust while recovering contaminated vehicles. Twelve soldiers have been tested with no
indications of radioactivity or renal toxicity.

We recognize that we were deficient in informing all soldiers of the risks
'associated with DU armor and munitions. Training on DU characteristics and risks was
limited to Abrams tank personnel, munitions handlers and explosive ordnance disposal
personnel. The Army has developed a three-tiered training program to meet the needs of
crewmembers, maintenance, chemical, ordnance and medical personnel who may come
int§ contact with DU materials. Training is scheduled to begin in July of this year.

There is an axiom that states “On the modern battlefield, what can be seen, can be
hit. What can be hit, can be killed.” Used by the U.S. Army in development of doctrine,
tactics and acquisition programs, this axiom proved to be true for U.S. forces and totally
false for the Iragis, largely due to the use of depleted uranium (DU) munitions and armor.
U.S. forces, using 105mm and 120mm DU sabot rounds routinely obtained first round
kills of Iraqi T-72 tanks at ranges in excess of 3000 meters (approximately 2 miles).
Clearly U.S. forces could hit and kill Iraqi targets with DU munitions well outside of the
approximate 2000-meter range of the Iragi T-72 tank, thus enhancing the survivability of
our servicemembers. Conversely, the Iragis could not harm our DU armor protected
vehicles. Not one Abrams was destroyed by Iraqi tanks nor was the DU armor
compromised. Dan Fahey describes in Metal of Dishonor a vignette of an Abrams that

was stuck in the mud. He states “The unit (part of the 24™ Infantry Division) had gone
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on, leaving this tank to wait for a recovery vehicle. Three T-72’s appeared and attacked.
The first fired from under 1,000 meters, scoring a hit with a shaped-charge (high
explosive) round on the M1A1’s frontal armor. Thehit did no damage. The M1A1 fired
a 120mm armor-piercing (DU) round that penetrated the T-72 turret, causing an
explosion that blew the turret into the air. The second T-72 fired another shaped-charge
round, hit the frontal armor, and did no damage. The T-72 turned to run, and took a
120mm round in the engine compartment (which) blew the engine into the air. The last
T-72 fired a solid shot (sabot) round from 400 meters. This left a groove in the M1A1’s
frontal armor and bounced off. The T-72 then backed up behind a sand berm and was
completely concealed from view. The M1A1 depressed its gun and put a (DU) sabot
round through the berm, into the T-72, causing an explosion.” Qur first responsibility is
to protect our soldiers and to provide them the best equipment possible. This is but one
example of the effectiveness of DU armor and DU munitions in protecting our soldiers
and in ensuring their combat success on the battlefield.

Interestingly, DU munitions were so effective that Iraq ran a disinformation
campaign aimed at discrediting the U.S. and at potentially eliminating the munitions from
future battlefields. U.S. intelligence assets intercepted several messages wherein Iraqgi
diplomats were directed to initiate publicity campaign to depict DU as posing a severe
health and environmental threat to Iraq. Further, the campaign was to allege that the 40
tons of DU found in Southern Iraq came from radiation weapons used against the Iraqi
military and that it was contributing to large increases in diseases such as leukemia. Iragi
diplomats were to relay articles containing this propaganda to parliaments, political

parties and movements, peace and solidarity organizations, environmental protection
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organizations and friendly political VIPs. We plan to publish our case narrative on DU in
September 1997.

Iam taking4 a team of my investigators and staff to Europe to share information
with the British, French and Czechs. I am hopeful that we can learn from their
experiences with low level chemical detections, pesticide exposure and the health effects
their Gulf War veterans are experiencing. In September, I am planning a similar trip to
Kuwait, Saudi Arabia, Egypt and Israel.

The Department of Defense remains committed to providing appropriate care for
our veterans, to understanding what occurred in the Gulf and to making necessary
changes to policy, procedures and doctrine to protect our current and future soldiers. We
have the right team in place to conduct the necessary investigations. We are open to
oversight, have published all that we know and have a moral obligation to those who
served to provide them answers. Clearly, DoD must play a central role in the

investigation into Gulf War illnesses.
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Mr. SHAYS. Sure. And let me say, before we begin the questions,
if those accompanying you just want to make a statement, we are
happy to hear them. Yes, sir?

Mr. CHRISTOPHERSON. Mr. Chairman, thank you very much. A
lot of the questions you raised earlier with both panels of witnesses
had to do more in depth with health. I thought I would just cover
a couple of brief points, and then we could come back to more ques-
tions.

One is I think it is important to understand, as we have looked
back at the Gulf war, it has been a very quick recognition mistakes
were made. Things did not go as well as they could have been, and
I think it is important for us to understand that that is now clearly
the position and that is clearly where we see life being at this
point.

The second thing I think, which is important for you, is that a
lot of the lessons have been learned. It is learned from the point
of view of what we do on the battlefield. It is learned in terms of
how we approach research and clinical. I would also argue, we are
still learning as we go along.

The third thing is that a lot of changes are being made, and we
could talk more about them as you wish. One is I think the idea
of the clinical program that both VA and DOD have put into place
is a program that we intend to have available for future situations
as well; therefore, to be ready to intervene much earlier than in the
Gulf war.

The second thing is what you are seeing now in terms of what
we deployed in Bosnia and currently in Southwest Asia is again an
attempt to take surveillance out much earlier, predeployment, dur-
ing a deployment, and post-deployment kind of work to learn much
more about what is happening out there, give us better exposure
data to bring back and better records to bring back.

I think, with respect to the research, we are working very closely
with VA have built a better research model for peer review, getting
it out there, looking at different kinds of treatments. We have done
a number of things now. We have committed about $27 million to
research this year, a very multifaceted kind of approach to look at
issues, low-level chem, environmental hazards, a number of other
areas.

With respect to DU, I think I will defer to Bernie on that, other
than the fact that that is an issue that we obviously also have
some concern about in terms of what the health consequences may
be and how much we still do not know yet and need to learn.

On the low-level chem, we have research in place. We have asked
the Institute of Medicine to take a look at our clinical programs to
make sure that if there were more than one chemical on the battle-
field, whether or not we would have picked it up in our clinical pro-
gram, and they have given us positive feedback, saying they believe
it would have. They have also indicated obviously some things we
could refine for the future that would make it even stronger.

On the biological infectious side, as indicated by Dr. Rostker, we
are clearly looking at the Nicolsons’ work. We will fund that. We
have our people ready and trained to do so. We are working with
independent laboratories as well to make sure that there is really
a good, independent look and not a feeling that we, in quotes, have
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done it unfairly in terms of DOD. The area of infectious disease is
an area that is of high interest on the part of the Department of
Defense, an area where we are launching a rather major initiative,
along with the Centers for Disease Control and others as well.

In ending—just again our assurance that our job here is to take
care of our troops. We intend to do that. We will do that, both for
now and into the future. We have a very key obligation. One of the
great learning experiences out of the Gulf war is how we better
protect our people in the future and a lot of areas in that as well.
For that, I will defer for the questions from you.

Mr. SHAYS. One of the things that we really have not touched on
is the GAO report. The inside-the-beltway discussion of this was
that some were eager to have the GAO validate the VA and the
DOD’s work, and much to the surprise of some, was that it did the
exact opposite. I guess the question is, one, will you agree with
some of the criticisms; and, two, if you agree with them, do you feel
you have changed or no longer are deserving of that criticism?

One of the criticisms is that too much of the research that is
done on Gulf war illnesses is devoted to stress and Post-Traumatic
Stress Disorder, PTSD. Would you explain—my understanding,
about a third of all research is, in fact, on this area, and would you
explain why; first, if it is true, and, second, why?

Mr. FEUSSNER. There are several—I think that there is a major
emphasis on the research in the context of brain and nervous sys-
tem disorders, that is, along with general health types of research
initiatives, that is the major research focus to this date. That in-
cludes an array of research that deals with stress and Post-Trau-
matic Stress Disorder, deals with issues related to cognitive impair-
ment, deals with issues related to Peripheral Neurological Disease,
et cetera.

So, in the sense that all of brain and nervous-system disorders
are lumped together, that is a major focus. I am not sure that it
is correct to categorize most of that as relating to stress; however,
there has been interest in the neurobiological aspects of stress and
stress as a modulator of various responses to other insults, and
that kind of research continues.

Mr. SHAYS. I need to be clear and on the record as to whether
the VA rejects Dr. Joseph’s point to this committee that there was
no acute exposure to chemicals and, in essence, low-leverage expo-
sure is not harmful; and, therefore, chemicals exposure should not,
in essence, be considered of major concern. I want to know how the
VA basically responds to that.

His quote was: “Current accepted medical knowledge is that
chronic symptoms or physical manifestations do not later develop
among persons exposed to low levels of chemical nerve agent if
they did not first exhibit acute symptoms of toxicity.” Now, I need
to know if that is—I am going to be asking DOD if that is the oper-
ational use still, and I need to know the VA, if they buy into that
or if they have finally rejected that.

Dr. GARTHWAITE. I do not think we buy into it. I would think we
do not know what the risk is, but we are keeping an open mind.
We do not believe there are any reasonable, valid human studies
of those kinds of exposures, so to conclude anything, we think,
would be premature.
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Mr. SHAYS. OK. I am not making my question clear enough. The
bottom line to his point was that if you did not see acute mani-
festations, that you would then not later see chronic effects from
chemicals. That was a basis for why the VA did not spend time
looking at chemical exposure, because you accepted the DOD’s view
that there was no acute exposure, and if there was not acute and
therefore low level, it would not result in chronic harm later on.

I want to know if we can take Dr. Joseph, who was the Assistant
Secretary of Defense for Health Affairs, if we can put that in the
trash can and know that that is not a guiding principle of either
the DOD or the VA.

Dr. GARTHWAITE. I think that is his opinion. We do not believe
that there is any scientific data on which to base an opinion about
whether exposure to low levels could lead to a chronic disease or
not in humans. There is very little data from studies in animals,
either.

Mr. SHAYS. Why don’t we forget about any concern of low-level
exposure in this country? Get rid of OSHA, say, OSHA, you are not
needed anymore because we do not care about low-level exposure
to chemicals.

Dr. GARTHWAITE. I am not communicating well. We believe that
because there is no data, we need to know whether

Mr. SHAYS. I am going to come back to you, Doctor.

Mr. ROSTKER. We would not necessarily—that is not our position
today, as you stated. We are funding research in low-level chem.
We have not ruled it out.

Mr. SHAYS. I would like you to say what is not your:

Mr. CHRISTOPHERSON. Let me elaborate on that.

Mr. SHAYS. I just want to say this to me, is like—before we go
out—this is something we should be able to discard quickly.

Mr. CHRISTOPHERSON. We have to agree. Let me go back. It is
a need to understand the context of what you said and what it
meant, because that is important.

Mr. SHAYS. And I am willing to be clear on this, but I do not
want to get into the mind game——

Mr. CHRISTOPHERSON. No, no, no.

Mr. SHAYS [continuing]. Where Mr. Deutch says publicly that our
troops were not exposed to offensive use of chemical when he knew
our troops were exposed to defensive. Because he used that clever
word of “offensive,” we made an assumption that, therefore, our
troops were not exposed to chemicals. So

Mr. CHRISTOPHERSON. Right.

Mr. SHAYS. OK.

Mr. CHRISTOPHERSON. What his statement was saying was,
based upon the best scientific knowledge which is out there—it ac-
tually still is out there at this moment in time—the conclusion you
would have is that you do not have chronic without acute in terms
of the chemical exposure. Now, the key thing is there, and that
was, by the way, still the best knowledge. It is very thin; that is
the problem with it.

That is why we have said, while that is essentially true as a cur-
rent statement of what the information is, you cannot base long-
term judgments on that. That is why we said instead two things.
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One, the Institute of Medicine said, help us to figure out in our
clinical programming in case it is out there, we miss something.

Mr. SHAYS. OK.

Mr. CHRISTOPHERSON. The second thing, we went out there and
said, let us go ahead and start to fund some low-level chemical re-
search because we have got to fill in this rather thin body of knowl-
edge. The concern that you are raising back there about and this
whole issue of why was not low-level chemical picked up a long
t%lme ago, we sort of put in the context of combinations, I think, of
things.

It is not that statement of judgment or anyone else. What it is,
is a combination of no direct evidence, my understanding is, off the
battlefield, combined with the fact that the best knowledge that
was available out there was that you generally have to have an
acute exposure; and, therefore, people have thought, this does not
seem to be the most promising lead, and there may be other more
promising leads.

Going back to your EPA point, the germ of the point that is made
there is that you are looking at generally longer term exposures at
low level as opposed to a short-term exposure. The other assump-
tion is generally that the exposure in the Gulf would be of rel-
atively short duration.

If you think back, for example, to what the witnesses said this
morning, they were generally talking about, at the most, there
would be eight alarms going off, which is generally indicating, even
if there had been some exposure during that time, it would prob-
ably have been over a relatively short period of time, maybe 8 days,
2 days, and this kind of thing there, which again is very different
than sort of the pesticide issue, which is something the British es-
pecially are focusing on.

Mr. SHAYS. I am going to let Mr. Sanders get on this issue before
we go on to the next one.

Mr. CHRISTOPHERSON. Sure.

Mr. SHAYS. I do not mean to be—I do not want to strain gnats
and swallow camels here, but when you say this is our best knowl-
edge, the word “best” has such a great sense to it. The best knowl-
edge may have been meaningless because your best knowledge may
just be absolutely dumb and stupid. And so you can say, “Of the
guml];-and—stupid knowledge we have, this is the best, but it is still

umb.”

Mr. ROSTKER. You are reading it as in plain English as quite a
declarative statement. We would not be happy making that state-
ment as a declarative statement today.

Mr. SHAYS. The problem is the VA used this statement as a basis
for a failure to look at low-level exposure.

Mr. ROSTKER. And I think we are talking about history here, not
necessarily where we are today.

Mr. SHAYS. And that is why I want to be certain. I just want to
make sure that we are not trying to, in a sense, satisty us, but in
your heart of hearts, you still buy into this.

Mr. ROSTKER. It was not the applicable statement today. Today,
we are funding research to better understand low-level chem. We
are more modest in our statements in terms of our understanding.
We have a range of activities going on to better assess what science
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is telling us and push back the frontiers of science, so that would
not be—it is not an applicable statement today and not a limiting
statement for our program today.

Mr. CHRISTOPHERSON. But, again I want to come back. That de-
clarative in nature, which is what you have described, was not the
case even back then. In the first place, our moving forward on
funding low-level chemical was under the watch of Dr. Joseph. Our
movement in that direction was a request to the Institute of Medi-
cine for them to look at our clinical protocol was also to Dr. Joseph.
That is why I say——

Mr. SHAYS. What about Dr. Joseph? It was what?

Mr. CHRISTOPHERSON. Under his tenure.

Mr. SHAYS. Well, by then we had Khamasiyah, and you all on a
Friday afternoon at 4 o’clock let the world know that maybe we had
exposure. So I am just not impressed with that comment.

Let me just go back to the VA, and then I will let you talk. I just
want to know where the DOD is. I just need to now know where
the VA is. What I hear you saying, so then you correct me, where
I start out is may be faulty from your viewpoint.

I start out from the fact that in my life as an American citizen,
and as a State legislator, I have been taught to be concerned with
low-level exposure, and I have been taught that low-level exposure
leads to chronic illness. In my world as an American citizen and
as a former State legislator and as a Member of Congress, I pay
attention to OSHA, and I empower OSHA not to allow American
citizens to be exposed to—low-level exposure to chemicals. That is
my world, and what I am hearing you say is, well, that may be
trf"ue, but if it is low level, it has got to be over an extended period
of time.

What I totally reject and am comfortable rejecting is that it has
to be acute and if it is acute, it cannot be chronic, because I have
never seen anything that would make someone be allowed to make
that statement.

Dr. GARTHWAITE. I believe the correct thing to say is we agree
with you, and——

Mr. SHAYS. I want you to state it in your own words.

Mr. FEUSSNER. Yes. I think what I would similarly agree and
say, that I think it is clear that we have insufficient information
to know what the possible long-term sequelae of low-dose exposures
are, and I think we need to do additional research to explore that.

I think in some ways we have spoken with our actions when we
sponsored the international symposium associated with the Society
of Toxicology meeting in Cincinnati in March. We began planning
that meeting in September 1996 and invited the international com-
munity to help us specifically with the issue of low-level chemical
agent exposures, and I think we need additional research to ex-
plore the sequelae of possible low-level exposures.

Mr. SHAYS. Mr. Sanders.

Mr. SANDERS. Thank you very much, Mr. Chairman. Thank you
all very much for coming, and I apologize for having to miss some
of your testimony.

Let me ask for some rather specific responses to my questions.
In December 1996, in the final report of the Presidential Advisory
Committee on Gulf War Illness, the following statement is made,
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and I quote: “Current scientific evidence does not support a causal
link between Gulf veterans’ illnesses and exposures while in the
Gulf region to the following environmental risk factors assessed by
the Committee: pesticides, chemical and biological warfare agents,
vaccines, pyridostigmine bromide, infectious diseases, depleted ura-
nium, oil well fires, and smoke and petroleum products.”

That is from the Presidential Advisory Committee. Today, in late
June 1997, do you agree with that finding, or do you find that in-
complete and inaccurate? Dr. Rostker, or if anybody else wants to
respond.

Mr. ROSTKER. Well, as you know, we have discussed several
times my inquiries are looking at what science says, and I have
great respect for the PAC and the process they went through. I cer-
tainly am considering that, but in my organization I am reserving
judgment, final judgment on all of these. I have research going on
on every one of the issues that you have raised, and that research
continues. I wish it was completed so I could be definitive in my
answer. I can only tell you that the research continues in my orga-
nization.

Mr. SANDERS. OK. In so many words, what the PAC was saying
is that we see no substantial scientific evidence to suggest that
there is an environmental factor in Persian Gulf illness. Rather, we
believe, bottom line, that it is stress related. That is not the conclu-
sion? Dr. Murphy, I can continue reading, but I believe that that
Ls—but, please, if you disagree with me, I have got the document

ere.

Dr. MURPHY. Let me try to restate it because I think that the
words that I used have a different meaning to scientists than they
might to the general public. They said that there was no current
evidence of a causal relationship. That is probably the highest sci-
entific standard that we would meet in discussing that, so there is
no evidence that those agents at this point caused the illnesses to
Persian Gulf veterans.

Mr. SANDERS. That is correct. That is what they said.

Dr. MUrPHY. They have not ruled out doing further research.

Mr. SANDERS. I know, but let me ask you, can you respond to
that? Do you agree with that? Do you believe that there is no cur-
rent scientific evidence which sees a causal relationship between
environmental——

Dr. MUrPHY. There is no rigorous, scientific

Mr. SANDERS. No rigorous. All right.

Dr. MURPHY [continuing]. Investigation that proves a cause-and-
effect relationship between the illnesses of Persian Gulf veterans
and those agents. That does not mean that the VA has not given
them very serious consideration and does not believe that the in-
vestigations need to continue at this point. We are trying to de-
velop the scientific evidence that would allow us to make that sci-
entific, causal link.

Mr. SANDERS. What I have concerns with, Dr. Murphy and every-
one else, is when you will finally begin to accept evidence. I am not
a scientist. I have other things to do other than research Persian
Gulf illness, but I sent a letter out to Dr. Lashoff of the Presi-
dential Advisory Committee, listing a dozen, separate studies
which show a link. If you would like, I can list them for you, al-
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though I suspect that you are familiar with them, including two
studies funded by the DOD itself.

Now, the concern that I have, and let me jump right to the GAO
report, and this comes from the summary of it by the New York
Times. The GAO report found that the program announced by the
Pentagon lacks a coherent approach, and because of flaws in meth-
odology and focus “is not likely to identify the potential causes of
the illness.”

In other words, what they are saying is there are a dozen dif-
ferent studies here which would respectfully disagree with you, Dr.
Murphy. They suggest that there is a causal link. When is enough
enough? When do we begin to say, yes, there may be something
there; we want to develop treatment based on these studies? I am
amazed. Let me give you just two examples, Mr. Chairman, of
things which really fascinate me.

The New York Times, April 17, 1996, headline: “Chemical Mix
May Be Cause of Illness in Gulf War.” What the article primarily
deals with is the work that you are familiar with done by Dr.
Haley and Dr. Abodonia from Duke, and Haley is from the Univer-
sity of Texas. OK? They describe it, and they say, well, these inves-
tigators have suggested that there is a synergistic effect between
pyridostigmine bromide, et cetera.

Then they go to a comment from the Department of Defense. The
Department of Defense said that the new report raised “some inter-
esting hypotheses,” but the Department had “no direct knowledge
of the details of the work.” Do you know what amazed me? What
amazed me is less than a year before, the Department of Defense
had done research which came up with exactly the same conclusion
at Fort Detrick on rats. Is that true? I hope you know that. That
is your own research.

Mr. CHRISTOPHERSON. Yes. What you have got there, there is—
and, again, this research, as you know, has been funded—there is
research looking right now at the synergistic effects. There are
early suggested results that say, in fact, those things do occur. The
problem is that what you have seen there, if I may finish for a sec-
ond here, is it is the first step, and it has to do with how you do
sort of the first researchers say, “OK. Could there possibly be
under the most severe of circumstances there?” That is Step 1. Step
2 then comes down to initial funding researchers say, “Does it
occur under real-life situation?” That is the additional funding and
research we need to do.

What you have got then, kind of going back to Dr. Murphy’s
point there, is there are a number of areas that we are looking at
right now which are suggestive of potentials of relationship to Gulf
war illnesses. They do not yet stand the rigor of tests yet, so they
are suggestive we need to pursue——

Mr. SANDERS. All right, but 1 second. I understand that, but you
see, that is always the argument. Let me just pick up, Mr. Chair-
man, because I found this absolutely fascinating.

New York Times, Wednesday, May 14th, headline: “Study Links
Memory Loss to Nerve Gases in Gulf.” Do you know who paid for
the study? We did. OK? First paragraph: The Defense Department
said today the Pentagon-sponsored research have produced “impor-
tant results” suggesting that exposure to low levels of nerve gas,
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Mr. Chairman, and some pesticides can lead to memory loss, a
common complaint among veterans of the 1991 Persian Gulf war.
This is your study.

Now, what really fascinated me about this article, if you go down
three-quarters of the article, and it said: In its statement today, the
DOD said, “These initial findings require replication of the species,
including nonhuman primates, before it could be possible to draw
larger conclusions, the experiments, et cetera, on nonprimates lab-
oratory, et cetera. The Pentagon also questioned whether the ex-
periments in which the rats were injected with the chemicals over
a 2-week period offered many clues to the health problems of the
veterans. This route of administration and duration of exposure
does not parallel any known human exposure to troops.”

That is what the DOD said. Do you know what the researchers
said? Dr. Pendergast is on your payroll. You know what he said.
He said, I do not think it is too early to draw conclusions. “The
type of exposure regime that we employed in the animals and the
type of exposures that are troops experienced in the Gulf are analo-
gous, and they types of memory deficits that we have seen in the
animals and those reported in Gulf war patients are extremely
similar.”

In other words, you are almost disowning or separating yourself
or minimizing the result that your own researchers got.

Here is the point: The GAO says that there is no focus. It would
seem to me that if I had a dozen different studies all over the coun-
try done by reputable scientists, including some of your own, that
suggest that there is a chemical link, I would be jumping on the
stuff, I would be funding the stuff, I would be funding the stuff,
I would be bringing these people together, and I would be working
with a sense of urgency. I would not be going along, da-da-da.

There may have been some major breakthroughs. Am I qualified
enough to tell you whether these breakthroughs are substantial? I
am not, and I certainly agree with you. But what really upsets me
is that I read you a quote where a study done paralleled your own
study, and you do not even acknowledge and say, “Yeah, that par-
allels what we did a year ago, and we are really working frantically
hard because we have 70,000 veterans who are hurting, and we are
going to leave no stone unturned.”

Do you have a sense or urgency? Are you really going after these
issues?

Mr. CHRISTOPHERSON. Yes. Mr. Congressman, absolutely yes. Let
me be very clear. It is extremely important to us. We have the doc-
tors and nurses and the researchers, as part of what we fund here
in Health Affairs, and the rest of the Department take this ex-
tremely seriously and have since day one. We have clearly been
very active, especially in the last 2 years. Should we have started
earlier? That is a different question. Yes, we should have. We al-
ready admitted that that is a shortcoming of the whole thing.

It is clear we are funding research as fast as much money as we
have to do so——

Mr. SHAYS. Doctor, you are starting to talk as fast as this guy.
Because he is a Congressman, I did not want to ask him

Mr. CHRISTOPHERSON. I can probably outdistance him.
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Mr. SHAYS. I did not want to tell him to slow down, though I was
tempted, but if you would slow down.

Mr. CHRISTOPHERSON. I will slow down. What we are doing right
now is we are pushing—you have got to remember, by the way,
there are a lot of different theories out there we are all trying to
work through simultaneously. A lot of things have promise, wheth-
er it is the plasma kind of issue there, whether it is the issues
around the combinations and, therefore, you might go down that
road, leave no doubt that there is a serious commitment to try and
find the answer.

There are two reasons for this. One is because the Gulf war vet-
erans who are trying to figure out how to take care of them today.
I heard the same tragic stories you heard a few hours ago in terms
of their—we take these to heart, and leave no doubt about that.

The second thing, we have got to be worried. We have got future
deployments to worry about, and we have got to figure out what
we are going to do there, and we need to know what we need to
change, if anything, to make sure that is better there. What we
have got to do now is we also owe it to the troops to do two things:
Pursue aggressively and make sure it is good research. What we
cannot afford to do is go down wrong paths, start doing treatments
that do not make sense. On the other hand, if it makes sense, we
cannot afford not to do it, and that is the fine line we keep moving
down as we move forward very aggressively.

But no doubt, we are the ones who pushed forward the $27 mil-
lion and pushed the research out.

Mr. SANDERS. All right. Let me just ask you. Let me quote from
Dr. Rostker’s prepared statements. Currently over $2.5 million has
been allocated to research involving health effects of low-level
chemical warfare agents, et cetera. All current projects will be com-
pleted in the year 2000.

I mean, you know, is that a sense or urgency, in the year 2000,
3 more years?

Mr. CHRISTOPHERSON. I think what you run into, we unfortu-
nately are living within some of the rules and regulations unfortu-
nately of how you do grants. We are not happy with it either.

Mr. SANDERS. Then break the rules. You know, one of the prob-
lems that we have right now—Ilet me finish. All right? And I would
like some answers to this question, too. My understanding is that
around this time you are releasing about $8 million in grants. Is
that correct?

Mr. CHRISTOPHERSON. Correct.

Mr. SANDERS. You are going to announce who is not getting it.
I do not know who is getting it. By the time you have announced
requests for proposals and you have peer reviewed and you are get-
ting the money out, in my estimate it is going to be a good year.
Is that a fair estimate or more than that?

Mr. CHRISTOPHERSON. It is probably in that range, yeah. It takes
that time to get it out, unfortunately.

Mr. SANDERS. But why? In other words, the point that I am get-
ting and why I myself no longer believe, in all due respect, that the
DOD and the VA should be given this responsibility, is it should
not take that long if we are dealing with a sense or urgency.

All right. Let me ask you this question.
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Mr. SHAYS. Do you want to just respond, though?

Mr. SANDERS. Why does it take a year when you have 70,000
people who are hurting? Why can’t you move it faster?

Mr. CHRISTOPHERSON. The issue—we are caught between two
pressure points, and Congress is part of that, where it is part of
our own two pressure points. On the one hand, we are told to move
forward as fast we can, which we would like to. We are also told
to make sure you are doing peer-reviewed research that is going
through—we are caught between two things, and then also make
sure——

Mr. SANDERS. The chairman is much more polite than I am when
he says I should be patient. He is right. I love the word “peer re-
view.” You know why I like the word “peer review”? I will tell you
why. As you know, and as Ed Towns, I think, appropriately men-
tioned before, the whole issue of multiple chemical sensitivity is
highly controversial. You have honest and good people on both
sides of the issue.

Mr. CHRISTOPHERSON. Yes.

Mr. SANDERS. I am not here to denigrate anybody. I happen to
believe in it; honest, sincere people do not. Who do you have who
is peer reviewing these proposals who believes and knows some-
thing about multiple chemical sensitivity? Give me the names of
the experts.

Mr. CHRISTOPHERSON. I cannot. In the first place, I do not get
down that deep into that part of it there. We use the American In-
stitute of Biological Science as our peer-review organization that
what goes out there and does that.

Mr. SANDERS. Well, here is the problem, you see. I do not mean
to be facetious about it.

Mr. CHRISTOPHERSON. I understand. I understand. We get along
well, and we are working together on this issue. Do you agree? We
have disagreements on other issues, Republican, independent, so
forth and so on. In the world people look at issues in a different
way. I read the response of your folks to one of the proposals that
came through, and it was absolutely insulting to the fellow who
wrote the proposal.

In other words, if you do not have people on your staff who un-
derstand and believe in multiple chemical sensitivity, that every
approach that is brought forth will never get peer reviewed, in
some cases these researchers will be seen as quacks or frauds.
Right? I am arguing and have seen from the beginning, from day
one, we do not have people who believe in multiple chemical sensi-
tivity, and I am not even blaming you. There is a whole segment
of medicine that does not believe in it.

I think you do not believe in it, and that is fair enough. But
there are people who do believe in it who believe that you are way
behind the time, who are desperate for solutions, and who want to
see some attention given to those folks who do believe in the con-
cept, and I do not think you have the capability of doing it.

I am sure you have wonderful scientists, but tell me the name
of one of those scientists who has developed a treatment that is ef-
fective for Persian Gulf illness so that he or she can stand in a po-
sition of peer reviewing of the research. Who are the people who
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have developed the treatment and the understanding? Can you
give me the names? You do not have anybody. Is that right?

Mr. CHRISTOPHERSON. Again, this external peer-reviewed stuff.
This is not—we are not talking about inside-the-shop kind of thing.
The American Institute of Biological Science, which we run this
through, is designed to be impartial to a wide range of theories.
They are not to be either against or for multiple chemical sensi-
tivity. It really is meant to be a neutral place out there to look at
these issues and to be open on the question of what may make good
sense, either from researching causes or researching treatments.

The difficulty is, and correct me if I am wrong, that the issue of
multiple chemical sensitivity is hotly debated.

Mr. CHRISTOPHERSON. Correct.

Mr. SANDERS. I have spoken before—it must have been 500 doc-
tors in a room in Texas, and you know what? Every one of them
believed and works with the concept of multiple chemical sensi-
tivity. And I have met doctors who have said that these people are
frauds, that what they are doing is absolutely outrageous, and we
have nothing to do with them. Both groups of people, I suspect, are
honest.

I think that the VA and the DOD have sided with those groups
of people who do not believe in multiple chemical sensitivity, so I
am asking you—for example, I would mention that Dr. Claudia
Miller, who does believe in multiple chemical sensitivity—I do not
want to speak for her. She applied for a grant. She went way up
the bureaucratic ladder. The DOD awarded her the grant, and lo
and behold, she never got the money; it was called back.

Dr. Mya Shayevetz, who worked for the VA in Northampton, MA,
went along the bureaucratic ladder. She treated people based on
multiple chemical sensitivity. Suddenly, she did not get any money
as well.

Who do you have that is key on your staff who believes in mul-
tiple chemical sensitivity? Please answer that.

Mr. Chairman, I do not hear much of a response.

Mr. CHRISTOPHERSON. I cannot point to someone who is a be-
liever in there. What I will indicate to you is that I am being neu-
tral on it. I do not have a strong feeling one way or the other. I
do not have an opinion one way or the other in that process there.
But if the issue is, as you said, there is a very sharp debate out
there

Mr. SANDERS. Yes.

Mr. CHRISTOPHERSON [continuing]. And that debate continues. It
has been part of our discussion. We have talked about the Institute
of Medicine. We have added special sessions talking about that be-
cause we are open and trying to look at what makes sense, as long
as they are good science, and that is the key issue.

Mr. SANDERS. But that is the problem, and you know it, and I
know it, that there are many people who say that the whole issue
of multiple chemical sensitivity is bad science. Right, Dr. Murphy?
Aren’t there some people who are saying that?

Dr. MUurPHY. There are people who say that.

Mr. SANDERS. I think I have heard people say that. OK? Maybe
some people in this room have said that. What about Dr. Haley?
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Is his work important? Is he going to work with you? Is he going
to get funding from you?

Mr. CHRISTOPHERSON. Dr. Haley is important to us, as both we
and Dr. Phil Landrigan, who reviewed his piece there, consider his
work important. He has identified a number of key areas to look
at}.l The question is, it has to be taken some next steps to figure out
where

Mr. SANDERS. Is he going to get funding to get research?

Mr. CHRISTOPHERSON. I do not know at this point. Again, the
funding part, I cannot speak to.

Mr. SANDERS. Who can speak? Again, when the GAO talks about
lack of focus, that is what they are talking. You cannot talk to
funding. You are telling us that you are going to do research, but
you cannot tell us what line of research is going to get funding. Dr.
Rostker, do you want to help us out here?

Mr. ROSTKER. Yes. I think in the process you are talking about
specific researchers—in the peer review process

Mr. SHAYS. Let me say this. One thing is very important. I do
not want you to leave without feeling you get to answer a question.

Mr. SANDERS. Absolutely.

Mr. SHAYS. So he is really a nice guy, and you can tell him you
want to respond to it.

Mr. CHRISTOPHERSON. In the peer-review process it would really
be appropriate as policy and senior people to get down and dictate
which researcher is being funded and which is not, and I might say
that the intervention that we have done in the case of Dr.
Nicolson’s research is somewhat unique.

But I look at the focus issue in broader terms, and we went out
in this year’s allocation of funds through the interagency organiza-
tion we have with the VA and explicitly went out to fund research
in the area of low-level chem because we felt that this had been
neglected and that we needed more answers. And so I look at that
in terms of the broad focus of the research as distinct from picking
the individual research topics.

Mr. SANDERS. Let me respectfully disagree with you. What we
are involved in, and please tell me if you disagree with me, is a
major controversy over the causation of illness. I happen to be-
lieve—I have seen it; I work with people—I believe in the concept
of multiple chemical sensitivity. There are many people who do not.

What I am suggesting, and I think there is no question about
this, that unless you have scientists and physicians who believe in
that concept, that every single time a research grant comes forward
based on a diagnosis of multiple chemical sensitivity, the result is
going to be, sorry, these people at best do not know very much; at
worst, they are frauds.

It cannot be otherwise, and I would say that the evidence indi-
cates up until this point that you have not been sympathetic to the
concept of multiple chemical sensitivity. I have asked you if you
could tell me—I know the names of some of these people, and I
would like you to tell me that they are on board. Is Dr. Miller play-
ing a key role as a peer reviewer? I do not think so.

Dr. MurpHY. Dr. Miller is on the VA Federal Advisory Com-
mittee. She is on our Persian Gulf Expert Scientific Committee,
and we solicit her advice through that mechanism.
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Mr. SANDERS. Yes. Believe me, I do know that, and I do know
that her grant was rejected. Can you give me the name of any
major researcher who believes in multiple chemical sensitivity who
has gotten help from either VA or DOD? Is there any?

Dr. MurpHY. Yes. East Orange Environmental Hazards Research
Center has a project ongoing, looking at the issue of multiple chem-
ical sensitivity, and the researchers from East Orange are actively
involved in the investigation of MCS in Gulf war veterans at this
point.

Mr. SANDERS. Do you know some of the names offhand?

Dr. MurpHY. Howard Kipen. Dr. Howard Kipen is the principal
investigator.

Mr. SANDERS. OK. My last question gets down to Dr. Nicolson,
and then I am going to get the mic over there. As I heard him—
Mr. Chairman, correct me if I misheard him—he indicated he had
not been hearing from you guys for a number of months, that origi-
nally there was some contact.

Mr. ROSTKER. Yes. I put that in the record. We had a number
of interactions through March. In March, the protocols were agreed
upon, and because this was going to be a sole-source contract, the
DOD rep was advised that what we needed to do was work through
the paper work. We have made sure that the money is there——

Mr. SANDERS. Right.

Mr. ROSTKER [continuing]. And that we expect a contract to be
awarded to the four laboratories within the next 2 weeks, and
those laboratories then will be—and I went over the protocol rough-
ly. Those laboratories then will be trained. Three hundred samples
will be drawn. We have already put out a public announcement
seeking volunteers to provide blood samples for this research, and
we are looking for the research to take about 3 months, which the
majority of the time would be training and certifying the labs in
the three techniques.

Mr. SANDERS. And what is Nicolson’s relationship to this work?

Mr. ROSTKER. He will be contracted with to supervisor the in-
struction and certification of the labs in his technique.

Mr. CHRISTOPHERSON. And also he will be involved in also train-
ing people in his technique——

Mr. SANDERS. OK.

Mr. CHRISTOPHERSON [continuing]. So they will understand what
he has got, and then they will go back.

Mr. SANDERS. So he will on day one write off and say these guys
are trained, they are doing the work

Mr. ROSTKER. That is correct.

Mr. SANDERS [continuing]. And we feel good about this, and then
we will see the results of that work.

Mr. ROSTKER. And then the independent lab, we are going to
have one of our labs and an independent lab both to look at this.

Mr. CHRISTOPHERSON. A given sample will be sent to several
labs. In some cases a sample may be sent several times to a lab,
and they will see if there is corroboration between the techniques
and between different labs using the same technique.

Mr. SANDERS. I yield, Mr. Chairman. Thank you.

Mr. SHAYS. Thank you. Just to give you an idea, I do believe we
will get you out of here before 4, just to give you a sense.
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I just want to, because there was an interruption—not an inter-
ruption, but we went in a slightly different direction, I am going
to say that I am not interested when you all appear before me in
the future to know what your view is on Dr. Joseph. I am basically
accepting on the statement in terms of low-level exposure and what
it means and does it ultimately lead to acute symptoms or chronic
symptoms—excuse me.

I am going to basically go under the assumption, unless you tell
me differently, that you are taking a position of neutrality on that
issue. You are basically saying you would either say yes or no, or
are you going to say that you believe that low-level exposure can
lead to chronic conditions in the future? I would like to have you
just tell me where you are on that level, but I at least know you
are rejecting that it does not.

Mr. CHRISTOPHERSON. To be clear, we are open on the issue. We
are at this point essentially about as neutral as you can get, given
sort of the weighing of information, enough so that we are willing
to go out and fund research in this area, enough so that we are
willing to ask some very tough questions of our clinical program.

Dr. GARTHWAITE. I think the same.

Mr. SHAYS. Dr. Rostker, how many sites were there in Kuwait—
excuse me—in Iraq and the Kuwait theater that we suspected had
either biological and chemicals in them, be they manufacturing or
depots?

Mr. ROSTKER. There were many bombing lists, and targets came
on and off the bombing lists based upon the latest information and
in some cases the latest fad because things like the shape of a
bunker became an indicator to the intelligence analysts of whether
or not there may or may not have been chemicals in there. I think
the maximum number was something like 34 if you took the inter-
section of all the lists. About 34 was the maximum number that
DIA carried.

Mr. SHAYS. And how many of those were blown up?

Mr. ROSTKER. The manufacturing plants were blown up. The
chemical and biological sites were targeted, but it is not clear what
was blown up. What we clearly understood after the war was a
great deal of the munitions were not in the bunkers but were out
on the desert. In fact, the majority of the munitions at Khamasiyah
were not at Bunker 73, but were either in the pit or the 6,000
chemical rounds that were simply out in the desert under a tarp,
so that what was attacked, whether we hit or did not hit the bunk-
er, was no indication of the amount of chemical munitions we
would have detonated.

And, in fact, after the war, when we were able to get into some
of these sites because we had occupied that area, like Telio and
Ananzarea, the bunkers we thought had chemical munitions did
not have chemical munitions.

Mr. SHAYS. Has the U.N. completed site visits of all

Mr. ROSTKER. The U.N. has done site visits, but the U.N.’s pur-
pose of doing site visits

Mr. SHAYS. You interrupted me.

Mr. ROSTKER. I am sorry, sir.

Mr. SHAYS [continuing]. Of all these sites?
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Mr. ROSTKER. No, sir. The U.N.’s purpose of doing site visits is
to investigate the Iraqi claims in their declaration statements.
There are a few places where the Iraqis, based upon their own in-
telligence—excuse me—the UNSCOM, based upon their own intel-
ligence, asked to be taken, and, to the best of my knowledge, they
turned out in each case to be a conventional site. And, again, they
were looking for S-shaped bunkers or 12-frame bunkers and the
like. Khamasiyah and Ananzerea were two of the sites that were
declared to UNSCOM——

Mr. SHAYS. Both sites were in the Kuwait theater?

Mr. ROSTKER. Yes. The Kuwaiti theater

Mr. SHAYS. Our soldiers were in both sites.

Mr. ROSTKER. Yes, but the Kuwaiti theater is sometimes con-
fused with Kuwait, which it is not; it extends past Kuwait, pre-
cisely.

Mr. SHAYS. The theater where our troops were?

Mr. ROSTKER. The Kuwaiti theater was a map reference before
the war which included southern Iraq, and it had no relationship
to where the troops finally went. So some people get hung up on
whether it was in or not in the Kuwaiti theater. That is really a
technicality. We are talking about Iraq and Kuwait. The area we
have absolute knowledge on is Kuwait because that is where we
stayed after the war.

Mr. SHAYS. Does the DOD and do you, either one, have knowl-
edge of any sites still being called hot sites that you cannot visit?

Mr. ROSTKER. Not that I know of, no.

Mr. SHAYS. It is your testimony that you have no knowledge of
any site being still considered a hot site.

Mr. ROSTKER. No, sir, either by us or by UNSCOM.

Mr. SHAYS. Are you aware of any classified material that either
speaks to—let me see how I can ask this question. Are there classi-
fied reports about these sites, any of the 34 sites?

Mr. ROSTKER. That are outstanding. No, I do not.

Mr. SHAYS. Have you seen every classified report——

Mr. ROSTKER. I believe so, and there is another check to this, if
I might, Mr. Chairman. A totally independent group under the di-
rection of Walt Yako, the Special Assistant to the Secretary of De-
fense for Intelligence Oversight, has been carrying out a parallel
intelligence investigation of Khamasiyah and any other similar
sites in Iraq, and I have reviewed their preliminary reports, which
had full access to our data and CIA’s data, and there were no other
sites that were, as you would call, “hot.”

Mr. SHAYS. Are there any, to your knowledge, Inspector General
reports or reports by the GAO that call into question or review the
protective gear that our troops used in Kuwait—excuse me—used
in that battle?

Mr. ROSTKER. The protective gear?

Mr. SHAYS. Masks?

Mr. ROSTKER. Say that again, sir.

Mr. SHAYS. Masks?

Mr. ROSTKER. There were concerns about masks fitting, and we
have gone to a new, universal mask.
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Mr. SHAYS. Have you seen any classified reports that cannot be
released to the public that discuss the validity and integrity of ei-
ther the M—40 or M-17?

Mr. ROSTKER. No, sir.

Mr. SHAYS. Have you seen any reports?

Mr. ROSTKER. No, sir.
hMr;) SHAYS. Do you know of any reports existing that discuss
them?

Mr. ROSTKER. No. In fact, we just made a report to the Presi-
dent’s Advisory Committee on MOPP gear, and those issues, they
were not in our data base, and we saw none of that. Now, we were
focusing on the war, but, to the best of my knowledge, no, sir.

Mr. SHAYS. Dr. Rostker, it is my sense that you are being given
an opportunity to look at that which is classified.

Mr. ROSTKER. Oh, absolutely.

Mr. SHAYS. And it is your testimony before this committee that
you have not seen or are not aware of any Inspector General’s re-
ports discussing the integrity of the masks used by our soldiers.

Mr. ROSTKER. I am not, but I certainly will poll my staff and pro-
vide a clarification of that if I am in error, and that would include
anything that we would have seen, either classified or unclassified.

Mr. SHAYS. Let me get into this issue of the GAO report that
deals with the health and treatment of our soldiers. I get a sense
that basically we are not able to properly diagnose and, therefore,
effectively treat our soldiers because we do not really know yet
what ails them as far as the VA is concerned and as far as the
DOD is concerned. Is that correct? And nodding a head is not going
to get in the transcript.

Mr. ROSTKER. Certainly, for the undiagnosed diseases.

Mr. SHAYS. But bottom line is there are tens of thousands of sol-
diers who have an undiagnosed disease or illness. Is that correct?

Dr. MurpHY. The treatment approach that we have taken is the
approach that civilian doctors in VA and DOD doctors would take
across the country, there are lots of nonveterans who have
undiagnosed symptoms also

Mr. SHAYS. Lots of what?

Dr. MurPHY. Unexplained symptoms.

Mr. SHAYS. Dr. Murphy, I am going to interrupt you a second,
and then I am going to let you answer the question. But I just
want to make sure, in the course of you answering the question,
I forget what my question was, and my question was, I thought,
fairly simple, that is basically is it true that we have—well, I will
say it differently now because I forgot how I asked it, but it is my
sense that we have tens of thousands of soldiers who have illnesses
who the VA and the DOD, in the case of those who are active serv-
icemen, who have no diagnosis. Is this correct? I just want to know
the answer to that.

Dr. MURPHY. Yes.

Mr. SHAYS. It is correct. OK. Now, Dr. Murphy, if you want to
tell me there are people in the private sector as well who have
undiagnosed illnesses, I concede that. Is that your point you want
to make?

Dr. MurpHY. The point that I was trying to get to, sir, and I
apologize for being so wordy, was that we often treat symptoms,
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and we do have very effective treatments for many of the common
symptoms of Gulf war veterans. I will admit that there are groups
of symptoms, people who have Chronic Fatigue Syndrome and
fibromyalgia, where some of our currently used therapies are not
as effective as we would like them to be, and one of the approaches
that we need to take is to improve some of the therapeutic ap-
proaches.

Mr. SHAYS. Hasn’t it been the testimony of the VA and maybe
the DOD that it is very difficult to diagnose chemical exposure and
difficult to——

Dr. MURPHY. Yes.

Mr. CHRISTOPHERSON. Yes, it is.

Mr. SHAYS. OK. So, I mean, we have a lot of soldiers, men and
women, who feel that they are sick and are very frustrated that the
VA is not treating them, though your testimony, Dr. Murphy, is
you are attempting to treat whatever symptoms you see. And this
really gets to areas that Representative Sanders was involved in
his questioning of you.

I am trying to put myself in the mind of a veteran. It is 6 years
after the war, and we are not into treatments, except maybe for
some symptoms. We are still into raw, general kinds of research,
and we are into research that may not come to fruition until 2002
and beyond. That would scare the hell out of me if I was a veteran,
and so I want to get into the concept of how are you treating our
soldiers. One way is to try to treat the symptoms.

Do you monitor the health of our veterans? A veteran comes in
and they are sick and they have this level, you ask them to come
in 6 months later and say, “We wanted to see if you are getting
better or worse”?

Dr. GARTHWAITE. Sure. I think that individual physicians and in-
dividual care givers monitor the health of the individuals they are
treating, and their followup examinations are based on what they
think that is. Other than research studies, I know of no systematic
approach to studying health outcomes of all patients on a contin-
uous basis as a health care system, per se, other than the research
studies. As indicated in my testimony at the beginning

Mr. SHAYS. Can I interrupt you there? This may be basic to you,
but it is not basic to me. If I am a doctor and I am trying to get
at what their problem is, and to me it is still a big mystery and
to them it is frightening as can be, why would it have to be a re-
search project? Why couldn’t it just be the VA saying, “Hey, we
want to know how you are doing”?

Dr. GARTHWAITE. We do do that. Each provider does that. If I am
your doctor and you come to me for your diabetes, say, and I see
1}',1011’ then I will write your prescription for insulin, educate you

ow

Mr. SHAYS. But you have identified

Dr. GARTHWAITE [continuing]. And you will come back to see me,
and I will

Mr. SHAYS. No, no, no. I am interrupting you only because there
you identified an illness and a treatment. I am talking about the
people that are ill but you cannot identify quite what the problem
is, and I am interested to know, are you saying, well, are you get-
ting sicker, or are you getting better?
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Dr. GARTHWAITE. Or identify an illness or not.

Mr. SHAYS. Listen, do I make an assumption that the VA, if they
cannot diagnose their problem, says they are not sick?

Dr. GARTHWAITE. I do not believe we do.

Mr. SHAYS. OK. So it is right for me to say, OK, you acknowledge
they are sick. You do not quite know what it is. You might think
it is, you know, something in their head, but they are sick, and it
has had a manifestation on them.

What I am trying to get to is, though, I thought one of the points
the GAO was making in their study was that you are really not
monitoring the health of the veteran.

Dr. GARTHWAITE. But we cannot go to a computer data base and
say, for all Persian Gulf veterans they had X amount of health,
whatever the measure is, 4 years ago, and today they have Y
health.

Mr. SHAYS. Bernie is a veteran that comes to see you. If he is
not well, do you call him in 6 months later? You have told him you
do not know what his problem is.

Dr. GARTHWAITE. Sure. Individually, yes, yes.

Mr. SHAYS. Do you have a protocol that does that?

Dr. GARTHWAITE. We—now 75 percent of all of our veterans are
enrolled in primary care, which means they have an assigned doc-
tor doing proactive——

Mr. SHAYS. Dr. Garthwaite, do you have a protocol that gets
these veterans back in? I just want to know.

Dr. GARTHWAITE. No, no protocol.

Dr. MurpPHY. We do not have a protocol, and the reason we do
not have a protocol is that the therapy and the followup needs to
be tailored to the individual veteran. Clearly, there are some people
who need to be seen every couple of weeks or every month. Some
might be seen every 3 months, some every 6 months, depending on
the severity of their illness and how well they are responding
to

Mr. SHAYS. But the problem is you may not know how-

Dr. MURPHY [continuing]. The treatments they are being given.

Mr. SHAYS. I am sorry. The problem is you may not know how
well they are 6 months later because you have not seen them, and
they may say, “Why the heck am I going to go back to the VA?
Ehey tell me it is in my head, or they say they simply do not

now.”

What big incentive is there for them to go back unless you
proactively—I mean, this is maybe a poor analogy, but when we do
case work for someone, we are trying to institute a process where
we do not have the answer for Mr. Brown—I am not talking about
health—something that is bothering him—it might be the IRS or
something else. We then try to just maybe call them up a little
later and say, “How are you doing?” and in the process, they say,
well, we got a letter from the IRS that we did not get, and we know
things have gone along better, or we got three more letters from
the IRS, and we say, “Why didn’t you call us back?” They said,
“Well, we did not know if you could really be helpful” or whatever.
But there is not active, proactive protocol that

Dr. GARTHWAITE. I think that is somewhat individual. We do
have it now at every VA Medical Center a call-in line. We have as-
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signed, like I say, 70-some percent of our patients, probably more
than that because we are about to do another survey, but of our
patients in primary care they have teams, they know who their
providers are, and they know how they can get in touch with their
principle physicians and other health-care providers.

So I think we do that on an individual basis. I think the GAO’s
criticism was: do we have it on a systematic basis and can we sta-
tistically show that to them.

Mr. SHAYS. Dr. Rostker, the GAO’s recent report recommends
that clinical progress of veterans should be monitored to promote
better treatments and provide direction to research agenda. It also
recommends that the diagnosis for stress and PTSD be refined.
First, I will ask you, Dr. Garthwaite, do you agree with that rec-
ommendation?

MI‘C.1 ROSTKER. Let me ask my colleague from Health Affairs to re-
spond.

Mr. SHAYS. OK. Why not start with you? I am sorry.

Dr. GARTHWAITE. I missed the last part of it.

Mr. SHAYS. Because I said to Dr. Rostker—I am sorry. I would
like both of you to answer. The GAO’s report recommends that clin-
ical progress of veterans should be monitored to promote better
treatment and provide direction to the research agenda. It also rec-
ommends that the diagnoses for stress and PTSD be refined. What
do you think of that recommendation?

Mr. FEUSSNER. Yes. I would agree with that recommendation,
and last fall the Cooperative Studies Program in VA funded a trial
on trauma-related PTSD, a treatment trial involving approximately
350 veterans. Last fall, we funded another study, a multi-site study
looking at seeing if we cannot come up with a computerized
neurodiagnostic scheme—“protocol” is the word I want—that would
allow these diagnostic methods to not only be made efficient, more
straightforward, but also make them be useful in a computerized
fashion.

Mr. SHAYS. OK. So the recent GAO report recommends that the
VA and the DOD monitor the treatment outcomes of sick Gulf war
veterans. Are you saying you are doing this, you intend to do this,
or you do not know quite how to do it?

Mr. FEUSSNER. I am sorry. I thought your question was about
PTSD.

Mr. SHAYS. Well, that was the second part of it.

Mr. FEUSSNER. We plan to monitor——

Mr. SHAYS. Let me just say this to you. If you do not have the
resources, that is an issue. There are certain limits that you have.

Mr. FEUSSNER. Yes.

Mr. SHAYS. But in the end, I want to know the answer to the
question.

Dr. GARTHWAITE. I would just say, as I have stated in my initial
testimony, we believe that we should be monitoring health out-
comes for all veterans. We believe all health-care systems should
do it. We believe that insurance companies are asking all health-
care systems to do it. We do not know of any health-care systems
that do it in a systematic fashion. We have surveyed 32,000 vet-
erans, using a form and a questionnaire that we think gets at
health status. We plan to implement that
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Mr. SHAYS. Is this an unrealistic recommendation?

Dr. GARTHWAITE. No. We do not know that it is unrealistic or
not. We believe that we need the information for all veterans, and
we need it especially for Persian Gulf veterans, so we are going to
pursue it, irregardless.

We will not get a 100-percent sample because of the large num-
bers we deal with, but we will get a significant sample, and we will
aim to better understand what the functional status of veterans are
over time. We have a goal of improving that over time as well, and
we are holding our managers accountable.

Mr. SHAYS. The bottom line is that some veterans may be getting
sicker, and we do not know it, and they may just choose to not
come back to the VA.

Let me just ask you as well, Dr. Christopherson.

Mr. CHRISTOPHERSON. Let me do the latter point first, on the
issue of the PTSD. That was a report which was requested and
funded by us by the Institute of Medicine to look at our programs
there. We do agree with it. We already indicated to ILM we agreed
to it and that we are proceeding down that road to fix it.

The second thing, on the issue of the monitoring, it is difficult
to do, as Dr. Garthwaite has indicated there. We are committed to
trying out some processes. We have already gone out looking for
some people to fund to, in quotes, help us to look at a monitoring
process. Essentially what you would be looking at is to run some
samples down through some particular kinds of—to look at, for ex-
ample, a particular set of illnesses, for example, some of the
undiagnosed or difficult-to-diagnose kind of categories, and see
whether we see some progress in those kinds of areas.

It is difficult to do. I think no one should sort of preclude it is
not, but we are committed to doing that.

Mr. SHAYS. OK. Let me just do one area, and then Mr. Sanders
is going to come back, and that is the issue of depleted uranium.
Dr. Rostker, are you aware of any studies that call into question
or ra‘i)se questions about the health consequences of depleted ura-
nium?

Mr. ROSTKER. Let me refer to Dr. Daxon, who is really quite an
expert on that.

Mr. SHAYS. OK. And if you get into anything classified——

Mr. ROSTKER. I understand.

Col. DAXON. Between the DOD and the DOE, we have been
studying the health effects of uranium since we started the Man-
hattan Project in 1945. There is a wealth of information, both on
inhalation toxicology and general toxicology of acute exposures to
uranium.

Mr. SHAYS. So this is not new stuff here.

Col. DAXON. No.

Mr. SHAYS. If that is the case, how come we have not warned our
soldiers about the negative consequences of depleted uranium?

Col. DaxoN. Sir, I think the GAO report was accurate when it
talked about what happened after the Persian Gulf war. We were
relatively good about telling the people that actually touched the
weapons or touched the tanks. That was relatively good. What we
missed was in an actual combat situation, depleted uranium was
going to be “touched” by a whole range of different soldiers. That



216

population, we missed, and that is the population we are trying to
train now.

Mr. SHAYS. Well, let me just say this to you. I think you even
missed the people who were handling the shells and so on, because
they jumped into blown-out tanks and so on. So I guess I call into
question whether you have even done that.

What do you have now to notify our soldiers? You have a video
of some kind. Do you want to describe that?

Col. DAXON. Yes, sir. I cannot describe it. I am not the person
that put it together or saw it, but it is basically a tier-1 training
video that describes general procedures and precautions that are
required that we are recommending currently for entering vehicles
and dealing with vehicles that are contaminated with depleted ura-
nium.

Mr. ROSTKER. We shared the video with your staff earlier, and
if I might be so bold, it is a very informative video. I think it is
very well put together, and I would encourage you to see it.

Mr. SHAYS. So the bottom line is, though, that is something we
are doing now, but we did not do earlier.

Mr. ROSTKER. Yes. In fact, just now, and it needs to be promul-
gated through the field, and I will take the responsibility to make
sure that those recommendations go not only to the Army, but to
the Marine Corps and the other services.

The problem here, as I understand it, is not dealing with the
shells as we showed them to you; they are quite safe. The issue is
when they potentially can vaporize, and then the uranium dust,
that dust

Mr. SHAYS. Well, we know they vaporize. We know that 70 per-
cent of it vaporizes.

Mr. ROSTKER. That is right. And the dust does not travel far be-
cause it is so heavy, but as you climb over the vehicles and the like,
more precautions should be taken to a wider population than we
appreciated.

Mr. SHAYS. That contrasts a little bit with Mr. Dietz, who sug-
gests that it travels quite far, and his testimony was that this was
a tremendous, high concentration. You were here for his testimony.
Could you respond to it?

Col. DAXON. Yes, sir, I was.

Mr. SHAYS. And, sir, again, I just did not catch your name.

Col. DAXON. It is Col. Eric Daxon.

Mr. SHAYS. Thank you, Colonel.

Col. DAXON. Yes, sir.

Mr. SHAYS. OK. I guess the issue is it would not go for hundreds
of miles, but will it last for hundreds of years, the concentration.
But let me ask you to respond to Mr. Dietz’s comments in par-
ticular, his testimony, how you reacted to his testimony?

Col. DAXON. Sir, the key thing with the toxicity of anything, to
include radiation, is not only was it there, but how much was
there. The Army has done a great deal of studying in determining
how much of these aerosols are present at what distance from tank
impacts, DU fires, and those sorts of things.

These studies started in the early 1970’s. There were two Na-
tional Materials Board studies that were done that are independent
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of DOD. The first was done in the early 1970’s that basically gave
the green light to using depleted uranium.

Mr. SHAYS. Right.

Col. DAXON. Then there was a second—the DOD conducted a
study, and then there was a second National Materials Science
Board and two other studies. They all addressed the issue of
aerosolization and how far the aerosols go when a tank is struck
or when several tanks are struck.

Mr. SHAYS. Colonel, I want to say for the record, we may even
decide that it can be quite dangerous, but still decide that we need
it, because the alternative is worse.

Col. DaXON. Yes, sir.

Mr. SHAYS. If I am a soldier and I am in a tank, I want a shell
that I know is going to do the job, but I just want to know the neg-
ative consequences. The more we have gotten into this, the more
I have come to realize that if you are a soldier, you have shortened
your life, even if you come back. No, I do not mean just on this;
I mean on all the challenges that you face in warfare. I believe that
in the serving of your country you also put yourself at tremendous
health risk, some of it tremendously unavoidable.

But are those studies based on fragments or particles?

Col. DAXON. Sir, the early studies that were done were primarily
looking at particulates, and there is a wealth of data on inhalation
of uranium particulates. We have done it with the actual uranium-
nillilling industry. There are a lot of studies that have been done on
that.

Mr. SHAYS. Would that be available for us to give to others to
look at?

Col. DAXON. Yes, sir. Absolutely. This is available in the open lit-
erature.

Mr. SHAYS. OK. Then let me just—is there any—because I do not
want to get off this—were there any studies that suggested that
the depleted uranium could be harmful to our troops?

Col. DAXON. Sir, the key thing is, for all of this stuff, both with
radiation and chemical toxicity, the key thing is the amount, the
chemical form, and where it came in.

Mr. SHAYS. OK. But I am going to ask my question, unless it is
classified information.

Col. DAXON. No, sir. I will answer it directly. In the AEPI report
that we put together there is a significant hazard for people that
are inside a vehicle while the penetrator is being penetrated, while
the tank is being penetrated by a DU penetrator.

Mr. SHAYS. Yes. Well, it is also going to blow up as well.

Col. DAXON. Yes, sir. Yes, sir. But in terms of the

Mr. SHAYS. That is the least of their problems at that moment.

Col. DAXON. Yes, sir. But we have studied this because we want-
ed to be careful. In terms of the amount of uranium that would be
inhaled, you can get milligram quantities if you are inside the vehi-
cle while it is being penetrated by a DU penetrator.

Mr. SHAYS. Well, I thank you.

Mr. Sanders, thank you for your patience.

Mr. SANDERS. Thank you, Mr. Chairman.

Let me start off with Dr. Rostker, but anyone else can jump in.
We had a conference in Vermont last month, and I met with a
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number of veterans who are hurting, and if they asked me how
they should conclude the performance of the VA and DOD after 6
years in terms of diagnosing the problem and treating the problem,
Dr. Rostker, what would we say? And I am sure that you do not
have all the money that you want, but you have got a few million
bucks there. You have a lot of researchers. What would we say
aftei“l 6?years? What is the grade that we give the VA and the DOD
on this?

Mr. ROSTKER. I think that is a very difficult question to answer
in one. To a veteran who has an unknown diagnosis, I can be quite
certain, because I saw the same people on my 11-city swing, that
theﬁi clearly are unhappy and angry and would give us a failing
grade.

The question is, what can we do about improving that, particu-
larly for the veteran that we truly do not have a diagnosis? I am
reminded of one of the angry veterans on television who said that
if he were in charge, he would lock up all the admirals and gen-
erals and would not let them out of the room until they gave the
answer of why he is sick.

We do not have that answer. I am not sure we will ever get the
answer for the individual, but we certainly are trying to under-
stand what happened in the Gulf and to apply and push back the
frontiers of science so we can, to the best of our ability, treat them.

Mr. SANDERS. Dr. Rostker, actually I was on a radio show today,
and somebody was a little bit harsher. He suggested hanging, but
not just putting them in jails.

Let me ask you this. Without for 1 second impugning the sin-
cerity and the hard work and the patriotism and your desire, there
is no reason that I can possibly believe that everybody up there in
the entire DOD and VA want the answer to this question as much
alsl dChris and I and everybody else on this committee. Right? We
all do.

But sometimes we reach a conclusion that for whatever reason—
maybe it is the system; maybe it is your bureaucracy; maybe that
somebody can move, and it takes you a year to get out a grant—
that is the system. We all have to work under systems. Is it pos-
sible that you guys are not going to be the agency to do it and that
maybe we want to look outside of the VA and the DOD based on
6 years of not particularly effective work, without impugning any-
one’s sincerity? You know, businesses make these decisions every
day, politicians.

Mr. ROSTKER. I think there are a lot of parts to the problem, and
one would be the medical. Are we funding the right medical
projects? You have raised some concerns. Remember that we put
out RFPs, we go through standard practices, et cetera.

The same claims have been made, can we be trusted to assess
what happened in the Gulf, and let me address that because that
is really the primary concern of my office. We have an absolutely
vital stake in that. Moreover, we have the expertise in that in ways
that no other organization can possibly have. You cannot put an or-
ganization that starts and will have a clean slate on DU and then
not have the kind of expertise that I have behind me, if you will.

I think, in terms of the investigations that went on in the Gulf,
some of the same questions you asked today of the veterans, that
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we are doing a job that is, I hope, credible but certainly expansive.
We are not limited by funding. I am not limited largely by the bu-
reaucracy within DOD, and we are truly leaving no stone unturned
to try to understand what happened in the Gulf.

Now, that is only part of providing the problem, but it is an im-
portant part as seen by even your own methodology here in the
way you are approaching the problem. You are asking questions
about, as you did today, correctly so, about what the soldiers saw
in the Gulf and what happened in the Gulf. Very important, and
it is critical for the future; and so in that regard, I think DOD is
the only organization that can do that portion of the research.

Mr. SANDERS. I would just suggest, I mean, clearly the function
of the Department of Defense is to win wars, and, for example,
most people observe and believe that in the Persian Gulf, the De-
partment of Defense functioned very well. They achieved a major
victory in a short period of time. Whether that same agency is de-
signed to come up with a solution and treatment for a strange dis-
ease, I have my doubts about that. I think those are two separate
things. Let me ask you

Mr. ROSTKER. Congressman, may I respond?

Mr. SANDERS. Sure.

Mr. ROSTKER. A couple of things you have to keep in mind. In
the first place is when this is all said and done, when the Gulf war
and where maybe history down there, DOD, and I would argue, VA
health side, have got to be able to answer the questions.

They have got to do two things. They have got to show they can
take care of people. We have 6 million beneficiaries-plus, about 8
million eligibles we take care of every day through our whole sys-
tem, families, retirees, active duty. This is not just a test around
the Gulf war illness issue; this is a test of whether we can take
care of people generally.

We have unique situations here with the Gulf war, especially—
and, again, you have got to parse this out a little bit. If you are
looking for are we doing a good job in dealing with the cancers and
the heart and the other kinds of problems there—by the way, a lot
of what the illnesses are, by the way, are in those categories. It is
the illnesses that are hard to figure out that is the issue here.

I think what we have always said from day one is we have never
claimed any exclusive club in terms of trying to find the answer.
We believe we have been part of it. I think that is what it is. We
have always been welcome to other parties, and that is why we
pulled in ILM and a lot of other parties to help us figure some of
these things out.

It is also why when we go out in the research side of life—in the
early days, we did a lot of research intramural, I mean, inside the
building, using our people, because we had to get something start-
ed, going fairly quickly. We have now turned on that. We have
said, no, let’s go outside. Let’s poll people from the outside.

Mr. SANDERS. You lead me to my next question.

Mr. FEUSSNER. Before—may I answer your other question?

Mr. SANDERS. Yes.

Mr. FEUSSNER. I would just like to have three points to make.
The first is that we have had inputs from the National Institutes
of Health, the Institute of Medicine, the international research
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community, Federal and non-Federal investigators, so we have
asked and involved almost anyone on the planet that can inform
the process.

The second issue is that we do have some additional expertise in
patient-centered research. A large part of our research is patient
centered, not exclusively laboratory based.

And then the third issue is the tradeoff between the time that
might be lost by getting up to speed again or making a transition.

Mr. SANDERS. Let me just, actually taking off from both of your
responses, you recently made grants—I believe there was a pool of
some $8 million. Is my memory correct?

Mr. FEUSSNER. Correct.

Mr. SANDERS. When will that be made public? We have tried to
find out who received the grants. I was curious. I did not have suc-
cess.

Mr. FEUSSNER. What is happening right now, and there are a
couple of sets of grants, by the way, that are in process, each on
different points. One point is that in the final negotiations with the
people who have won the grants to sort of work through the con-
tracting procedures, and that is a close hold until that process is
done, so that is coming out. That should be out, I think—Fran, you
may know better than I when our research——

Dr. MurpPHY. The AIBS has reviewed the proposals to review for
scientific merit. They have been prioritized by the Persian Gulf
Veterans Coordinating Board, and it is really now in the hands of
the people who award the grants.

Mr. SANDERS. When will we know who received the grants?

Dr. MURPHY. Several months.

Mr. FEUSSNER. Yes. The last set is

Mr. SANDERS. Several months, did you say, Doctor?

Mr. FEUSSNER. Right. Within the next 2 months. The reason is
because it does take time to get through there. We have got to sort
out—again, if we are going to do this right, 2 months it does take.
We are committed to getting this money out this summer, and we
will get it out this summer.

Mr. SANDERS. OK. Apparently you have notified some people that
they have not received grants.

Mr. SHAYS. I am just going to interrupt the gentleman a second
to say that he has as much time as he wants. I just need to say
I was a little off on my time before, but I do not have more ques-
tions, and if you

Mr. SANDERS. I will be finished in a few minutes.

Mr. SHAYS. OK. You have as much time as you want, but it will
be helpful to——

Mr. SANDERS. So I am hearing that we will not know for sure
who received the grants, Dr. Murphy, not until a couple of months.
Is that what I am hearing?

Dr. MURPHY. Yes.

Mr. CHRISTOPHERSON. There are a couple of sets of grants com-
ing through. That is why the people you may be referring to may
be in one of the earlier grant phases as opposed to the current one
we just talked about.

Mr. SANDERS. OK.
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Mr. CHRISTOPHERSON. There are two grant sets, and the earlier
set, those probably would be knowing by now that they had, but
I am talking about the latest set where they would not yet know
that.

Mr. SANDERS. OK. Would you be so kind as to send me, for both
sets of grants, who the peer reviewers are? Is that public informa-
tion?

Dr. MURPHY. The peer review is done by the American Institute
of Biologic Science [AIBS] under a contract to the DOD, and they
would hold those lists.

Mr. SANDERS. They would hold those lists?

Dr. MuRPHY. Yes. DOD could request that information from
them.

Mr. SANDERS. Come on, I should think that the U.S. Congress
and the public has a right to know who reviewed the grants. Am
I missing something here? That is very public knowledge. I would
like—Mr. Chairman, I think this is an issue here of concern to me,
because I want to make sure that the people who are reviewing
these grants have an open mind with regard to multiple chemical
sensitivity.

Mr. SHAYS. Sure, sure.

Mr. SANDERS. And if I am going to find that they are all hostile,
then I think that we have a very bad process. I would like to know
who they are.

Mr. CHRISTOPHERSON. My hesitancy was only because this is
not—I have not been involved in that part of the process. I am just
not sure. I want to make sure I do not give you an incorrect an-
swer. We will get back to you very quickly.

Mr. SHAYS. Yes. If we could have it be part of the record, and
you can get

Mr. CHRISTOPHERSON. One way or the other, we will get back to
you. If we can make it available, if there is not some reason, aw-
fully good reason not to, we will get it back to you.

Mr. SANDERS. Yes.

Mr. CHRISTOPHERSON. The answer is yes, if at all possible.

Mr. SHAYS. When would you be getting back to us?

Mr. CHRISTOPHERSON. This is the issue of——

Mr. SHAYS. I said “when.” When would you be getting

Mr. CHRISTOPHERSON. I forget the answer to the question. I just
do not know the answer.

Mr. SHAYS. I understand you do not have the answer.

Dr. MUrPHY. This should not take a long period of time.

Mr. CHRISTOPHERSON. No, no.

Mr. SHAYS. What is that?

Dr. MURPHY. It should not take a long period of time.

Mr. SHAYS. So by next Wednesday you could get back to us?

Dr. MURPHY. Yes.

Mr. SANDERS. Good. Thank you very much.

Mr. CHRISTOPHERSON. That is reasonable.

[The information referred to follows:]
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OFFICE OF THE ASSISTANT SECRETARY OF DEFENSE
WASHINGTON, DC 20301-1200

HEALTH AFFAIRS

Honorable Christopher Shays
Chairman, Subcommittee on Human Resources
House of Representatives
Washington, DC 20515
Dear Mr. Chairman:
Attached is the response to the request for information to be included in the
hearing record submitted by Representative Bernard Sanders at the June 26, 1997,

hearing “Status of Efforts to Identify Persian Gulf War Syndrome: Multiple Toxic

Exposures.”
Sincerely,
. Christopherson
Acting PrincipaPDeputy Assistant Secretary
Attachment:
As stated
cc:
Honorable Bernard Sanders

Honorable Edolphus Towns
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Representative Bernard Sanders (I-VT) submitted 2 request for the following information:

A list of the members of the Department’s peer review organization.

Independent, external scientific peer review panel services are provided to the
U.S. Army Medical Research and Materiel Command (MRMC) through a contract
agreement with the American Institute of Biological Sciences (AIBS). Panel participants
are nationally recognized scientists who have entered into a contractual agreement with
AIBS, and whose credentials have been reviewed by MRMC to assure appropriateness,
high level of credibility and absence of conflict of interest.

Immediately after a peer review is completed, MRMC destroys the list of
participant names and only maintains the results of the review. As the MRMC record of
names of panel members pertaining to your request was destroyed, we have requested
that MRMC obtain a list of panel participants from AIBS. We will provide them to you
when released and expect this to be in approximately two weeks.

Since the anonymity of the panel participants is intended to ensure objective,
unbiased, critical reviews and to protect the privacy of the reviewers, we respectfully
request that this information not be released outside your committee.
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Mr. SANDERS. The next question is, Col. Roman, when he was
testifying, mentioned a Dr. Baumzweiger at the L.A. VA Hospital,
and he indicated that that gentleman was not asked—the physi-
cian was not asked to continue treating Gulf war veterans, and
that physician had made a diagnosis that Col. Roman suffered
nerve damage which may have occurred at the Persian Gulf. Does
anybody know anything about that, or can you get us some infor-
mation on that?

Dr. GARTHWAITE. We can give you more information. Dr.
Baumzweiger was a neurology fellow who was working under the
supervision of a staff neurologist at a particular medical center
within the UCLA program, so there is some confusion in, I think,
the patients and so forth, but we can give you lots of detailed infor-
mation if you would like.

Mr. SANDERS. Can you get that information to this committee?

Dr. GARTHWAITE. Sure.

[The information referred to follows:]
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*  The Coordinating Board dDr. i submit hiy work for p jewed

‘publication and apply for competitive research fimding. ‘We continue to encourzge him to
take these actions.
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Mr. SANDERS. OK. Let me ask you a question while we are on
nerve damage. There are at least two studies that have been done,
one by Jamal Hanson, and others, I believe, done in Great Britain,
and one by Dr. Haley which suggest that there is actual brain dam-
age—not brain damage, nerve damage for certain Gulf war vet-
erans.

Do you have a thought on that, and have you done any research
which suggests that there is actual nerve damage, which then
would take us out of the realm of the theoretical, and we would
have some very concrete answers to some of the problems our vets
are facing?

Dr. MURPHY. The tests that they used were standard, neurologic
tests, and if you look at the results of both Dr. Haley’s research
and Dr. Jamal’s research, the results were within the normal range
for those individual patients, and only by grouping the results and
doing a statistical analysis was there any abnormality found. In
fact, very few patients were examined with those techniques by Dr.
Haley’s group. It was less than a half dozen, and there were total
a total number of 14 patients in Dr. Jamal’s study.

Individual veterans evaluated, using either the DOD or the VA
protocol, have had similar tests, and a small number of them have
shown abnormalities, but as a group, that is not a consistent find-
ing.

Mr. SANDERS. Is this an area of research that you are exploring?

Dr. MurpPHY. There are currently ongoing research studies look-
ing at both nerve muscle and brain function that are being funded.
The GAO report and also our annual report on research lists those
for you.

Mr. SANDERS. But what I am hearing you saying is that based
on the evidence that you have put together so far, you have not
seen any abnormal numbers of people. Is that what I hear you, or
did I not hear you say that?

Dr. MUrPHY. There has been no consistently found objective ab-
normality on neurophysiologic testing. In small numbers of pa-
tients during clinical evaluations we have found evidence of abnor-
mality.

Mr. SANDERS. I am not exactly sure what that means. You have
found something, but you think it is not statistically relevant. Is
that

Dr. MurpPHY. We have not been able to tie the abnormal results
from our clinical tests to any specific exposure or to their Gulf serv-
ice, and we do not believe that the research at this point conclu-
sively shows that there are any objective, neurologic tests that are
indicative of Gulf war illnesses.

Mr. SANDERS. OK. Mr. Chairman, my last question deals with
pyridostigmine bromide. At, I believe, our last hearing, there was
a gentleman—what was his name, the pharmacologist from Mary-
land? Dr. Tom Teidt, who is a pharmacologist from the University
of Maryland? OK. Was at the University of Maryland, now lives in
Florida, sat exactly where you are sitting now, Dr. Murphy, and
gave us a very frightening description of what he believed to be the
dangers associated with PB and its use in a hot climate where
there is stress and so forth.
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I do not know if you are familiar with his testimony. Is he off
the wall, is he right, and what work are you doing on that issue?

Mr. CHRISTOPHERSON. The issue of PB and stress, and some of
the issues that are raised around there are a concern of us as well.
We are looking at that research. We are looking at other research
as well that raises a question about whether stress, for example,
can exacerbate and create additional problems there. Again, the
data is not clear, but, again, it is worth looking at because, again,
PB has been very important, obviously especially when you are
dealing with exposure to nerve gas or potential exposure there.

What we are doing right now is—so the answer is, yes, we are
concerned about it; yes, we are taking a look at it. So far, it is not
anything that tells us that for sure we should stop doing it, but it
says we need to think about it as part of the total equation.

Here is an important point, I think, when you look at the PB
issue. It is true about PB and what we know or do not know yet
today on it, and the issue comes down to the following, which is,
in the first place, you do not want to do any kind of treatments,
pretreatments, vaccinations you do not have to. PB is clearly in
that category there.

When you look at PB and how we used it in the Gulf war or how
we might use it in the future in terms of there—it will be a very
tough test, by the way, should we ever use it again in the future
there—it is going to come down to you had better make sure you
know which nerve gas you think is going to occur there; and, sec-
ond, you are going to weigh these “relative risks” between the two
things, and it is going to be a very tough discussion the next time
we face this issue as to am I more worried about the soman, what
is in PB, or am I more worried about the relative risks in terms
of that, and we do not yet know all the answers.

Mr. SANDERS. But my point was, and somebody correct me if I
am wrong, I think he almost used the expression “poisoning our
own,” in other words—and I am not saying that he is right or not.

Mr. RoSTKER. What my colleague is saying, in plain terms, is
that we are a learning organization and that we are not as san-
guine about PB as being as benign as we thought it was 6 years
ago.

We are very interested in the research of PB, whoever funds it.
We are pulling together a reassessment. That is one of the things
that my office is doing. There are very important doctrinal issues.
Clearly, in a soman environment, PB has a unique capability. We
have to think through the risks here and the warning, and we are
gaining knowledge about PB that is not falling on deaf ears.

Mr. SANDERS. In other words, and he was very somber, and,
frankly, very scary, and what I am hearing you say is you are not
dismissing his statement.

Mr. ROSTKER. No.

Mr. CHRISTOPHERSON. Absolutely not.

Mr. ROSTKER. This is very serious. This is like the DU in terms
of there is an advantage, but there is a cost.

Mr. CHRISTOPHERSON. Correct.

Mr. ROSTKER. This is a different kind. DU may be of a smaller
magnitude, frankly

Mr. CHRISTOPHERSON. Correct.
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Mr. ROSTKER [continuing]. But this is clearly stuff we want to
know a lot more about

Mr. CHRISTOPHERSON. Correct.

Mr. ROSTKER [continuing]. And we want to make sure we know
it now rather than face a decision in another Gulf.

Mr. SANDERS. Well, not only in another Gulf, but in under-
standing the problem that we have today. Is that correct?

Mr. ROSTKER. Absolutely.

Mr. CHRISTOPHERSON. Correct.

Mr. ROSTKER. Now, some of that is independent on the issue of
treatment and diagnosis and the like, but we are very much trying
to understand better than we had the issue of pyridostigmine bro-
mide. And I might say we are bringing in data and experiences not
only from our country, but from other countries that have done
this, particularly the Brits in some earlier testing they did with
chemical agents in people.

Mr. SANDERS. So what I am hearing you saying, and I do not
want to put words in your mouth—you said it—is that you are very
concerned and regard it as a very——

Mr. ROSTKER. We have not drawn a conclusion, but we are ac-
tively putting the pieces together to put us in a position to be bet-
ter informed and draw some conclusions.

Mr. SANDERS. And some of the very serious concerns raised by
others——

Mr. ROSTKER. Absolutely.

Mr. SANDERS [continuing]. Are thoughts that you are taking seri-
ously.

Mr. ROSTKER. Absolutely.

Mr. CHRISTOPHERSON. Correct.

Mr. SANDERS. Did anyone else want to comment on PB?

Mr. FEUSSNER. Yes. I would like to echo that. I think one of the
intriguing observations that the new research is producing is the
effect that stress can have on presentation of-

Mr. ROSTKER [continuing]. The brain area.

Mr. FEUSSNER. Yes. And, again, when some folks think of stress,
they think of psychological stress, but stress has neurotransmitter
and neuroendocrine sequelae, and this is actually an example of
how stress can perhaps create a problem that might not otherwise
have occurred.

Mr. SANDERS. If my memory is correct, and somebody up here
can correct me if I am wrong, I mean, it was almost like a macabre
joke that PB, under stress, and God knows, everybody at war is in
stress, and in heat can bring forth a negative reaction; and on top
of that, if PB is administered after one is exposed to chemical war-
fare agents, it could be a very bad effect. Does that make

Mr. CHRISTOPHERSON. But I think the key thing that has
changed in this equation, which is what we have all been referring
to here, is the issue of the blood-brain barrier and the question
under stress you can cross there. That was a new piece of informa-
tion. That is what has caused people to go back and take another
look at this.

Now, we are still not sure what it means because while it says
it can happen, it still does not tell you what the effects might be.

Mr. SANDERS. Right.
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Mr. CHRISTOPHERSON. And we have got to figure that out be-
cause, again, it is not like the issue is, well, we will just stop using
PB and that is the end of the question. You still have this relative-
risk issue you have to sort of work through, and we are doing that.

Mr. SANDERS. OK. Mr. Chairman, thank you, and thank all of
you.

Mr. SHAYS. I just have one last question, because I looked at my
notes and realized that we had information that the Armed Forces
Radiological Research Institute, AFRRI, conducted a study in fiscal
year 1994 for about $1.7 million, and in fiscal year 1995 less than
$1 million, on the hazards of DU. The results were that it was a
threat to our troops. The research stopped in fiscal year 1995 and
the results were not released.

Colonel, it is a matter of public record, and we would love you
just to quash it or sustain it, one or the other. First off, is my infor-
mation accurate about the study being conducted?

Col. DAXON. Yes, it is.

Mr. SHAYS. OK.

Col. DAXON. I actually put the study together.

Mr. SHAYS. Oh, good. Then you are the man to ask.

Col. DAXON. Yes, sir. I am no longer there, but the study is still
ongoing. It is addressing all aspects, and we are focusing on the
imbedded fragments because that is where we have some doubts
still. The research is being published in the open literature. As we
speak, the research is still being continued.

Mr. SHAYS. So there was no result of that it was a threat to our

troops.
Col. DAXON. The research is not done yet, sir.
Mr. SHAYS. OK.

Col. DAXON. I hate to draw conclusions when the experiment is
not finished.

Mr. SHAYS. There were no conclusions drawn that it was a threat
to our troops.

Col. DAXON. At this point, no, sir, none that I am aware of.

Mr. SHAYS. Let me thank all of you because you have been tre-
mendously patient. I guess I should give you the same privi-
leges——

Col. DAXON. Sir, could I?

Mr. SHAYS. Yes, sir. Do you want to say something?

Col. DAXON. Yes, sir, I do. The position of AFRRI and the DOD
is not that DU doesn’t present a hazard. AFRRI at this point has
not found any hazards that were not expected at this juncture. It
is not our position that there are no hazards associated with DU.

Mr. SHAYS. No. I think we all agree there are hazards, but you
did not come to a preliminary finding that it was a threat to our

troops.
Col. DAaXON. No, sir.
Mr. SHAYS. OK.

Col. DAXON. I can check that and get with the director of AFRRI
to make sure that is still current.
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Mr. SHAYS. I think it would be good to have you—in fact, we
would like an answer one way or the other, not just no answer. We
would like you to either confirm your statement, which is on the
record, or disqualify it, and get back to us by Wednesday.

[The information referred to follows:]
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QFFICE OF THE SECRETARY OF DEFENSE

1000 DEFENSE PENTAGON
WASHINGTON, D€ 20301-1000

Special Assistant
for
Gulf War lilnesses JUL 6 g }99;
Honorable Christopher Shays
Chairman, Subcg ittee on Human R
Committee on Government Reform and Oversight
House of Representatives

‘Washingion, D.C. 20515
Dear Mr. Chairman,

Thank you for the opportunity to appear before the Subcommittee on Human
Resources on June 24, 1997, Enclosed is the information from the Armed Forees
Radiological Research Institute you requested in your letier of June 27, 1997, 1look
forward to working with you and the Congress in the future.

e

Enclosure
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ARMED FORCES RADIOBIOLOGY RESEARCH INSTITUTE

8301 WISCONSIN AVENUE
BETHESDA, MARYLAND 20889-5603

5023
30 June 1997

MEMORANDUM FOR HEAD, MEDICAL AND HEALTH BENEFIT COLLABORATION
FOR OFFFICE OF SPECIAL ASSISTANT GULF WAR ILLNESS

SUBJECT: Depleted Uranium (DU)

Based on guidance from CAPT Eric Kearsley and phone conversations with you today, I
am pleased to- provide the following information:

1) A time-line that indicates our research activities on depleted uranium since 1994,
2) An overview of the research program and major accomplishments to date;

3) Selected documents including reports, published abstracts, 2 manuscript submitted for
publication and other documents relevant to our communications of results to the scientific
community and various components of DoD. We have also coordinated closely with the
Department of Veterans Affairs.

There are 2 few points I want to highlight. The pilot toxicology studies on rats are
proceeding on schedule, but we have not yet completed data collections and analysis. Our initial
studies on oncogene activation in cultured cells and the ability of "transformed" cells to produce
tumors in immunocompromised mice are completed. These research results have been presented
at scientific meetings, a manuscript has been submitted for publication and these documents are
enclosed. We are now conducting comparative studies i vitro with tantalum. Studies on intact
animals will be necessary to estimate any excess cancer risk associated with DU implants; such
studies have not yet been initiated. Data generated from future animal studies, together with
results from cell culture or other experiments will be made available to appropriate advisory
groups that will offer recommendations concerning any excess cancer risks in humans associated
with implanted uranium.

Finally, my understanding is there may have been some misunderstanding about
termination of ongoing DU studies. This may be based on the August 1995 Program Decision
Memorandum #1 that directed closure of AFRRI-and shut down of its reactor in FY 1997. This
directive was never implemented and there has not been a shut down of DU or other research
programs at AFRRI.
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1 will be happy to provide any supplemental information. Please telephone me at (301)

295-1210 should we need to discuss t‘l;?
- z\:ORTH, Ph.D

E. JOI
Scientific Director
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FACT SHEET: STATUS OF AFRRI DEPLETED URANIUM PROGRAM

There are 15 confirmed Gulf War veterans with retained depleted uranium (DU) fragments.
Many more DU-fragment casualties are expected in future conflicts due to the proliferation of
DU-containing weapons systems. Current treatment strategies are based on experience with
nonuranium, nonradioactive metal fragments, and small arms fire injuries.

Following the United States experience with friendly-fire casualties in the Gulf War, it
became clear that the information concerning depleted uranium (DU} fragment injuries was
inadequate. Specifically, information to definitively answer the following questions was not
available:

1. Under what conditions should DU fragments be removed surgically?

2. What are the long-term health effects of DU embedded in tissues?

3. What can be done to remove DU by promoting excretion if it cannot be removed
surgicalty?

In 1994, AFRR! initiated a research program to address these questions.
AFRRI tesearch strategy:

1. The behavioral, neural, renal and histiopathological toxicity is being evaluated at 1, 6,
12, and 18 months in rats with DU pellets embedded in the hind limbs.

2. DU-induced genetic alterations and oncogenesis in human cells is being studied in
vitro, as well as in the tissues from the rat experiments.

3. The effect of DU on subsequent generations is being assessed in rats who reproduce
after DU implantation.

4. DU toxicity to the immune system is also being investigated in both the bone marrow
of exposed animals as well as isolated immune system cells.

Major findings:
A. DU distributes in a time and dose dependent fashion to
1) Bone
2) Kidney
3) Spieen
4) Liver
5) Brain )
. Oncogenes are expressed in both in vive and in vitro studies in a time and dose dependent
fashion.
. Cells exposed to DU are transformed to tumorigenic cells in immune-compromised mice.
N | function in the hippocampus of the brain is depressed.
. DU distributes to the placenta and fetus of pregnant rats.
. No evidence of kidney damage is seen despite high levels of DU in the kidney and urine.

mmoUn w
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The AFRRI research program is funded in part from grants from the US Army Medical
Research and Materiel Command.

A second research program to assess the possible carcinogenic affect of DU in animals is
currently being performed at the Inhalation Toxicology Research Institute (ITRI) which is
part of the Lovelace Laboratories.

1. The project is designed to asses the risk carcinogenesis due to the radiation
component of depleted uranium in a rodent model.

2. The ITRI research program is funded by a grant from the US Army Medical
Research and Materiel Command.

AFRRI has worked with the Department of Veterans Affairs (DVA) in Baltimore MD on the
patient followup program from the inception of the program.

1. The patient followup protocol was written in 1993 by a panel represented by
AFRRI, the DVA and the office of the Army Surgeon General.

2. The DVA is periodically checking the patients injured by depleted uranium
for urine uranium levels as well as any signs of adverse health affects related
to uranium exposure.

3. No evidence has been found to date of adverse health affects of DU in these
patients.

4. The DVA is sponsoring a research program at McMaster University that is
developing whole body counting and X-ray tools to measure uranium
fragments in patients.

AFRRI has coordinated and hosted two research meetings to date, to review the research
progress of AFRRI, ITRI, and the VA on the issue of depleted uranium health effects.

In summary, the pilot toxicology studies on rats are proceeding on schedule, but AFRRI has
not yet completed data collections and analysis. AFRRI’s initial studies on oncogene
activation in cultured cells and the ability of “transformed” cells to produce tumors in
immunocompromised mice are complete. These research results have been presented at
scientific meetings, a manuscript has been submitted for publication and these documents are
enclosed. AFRRI is now conducting comparative studies in vitro with tantalum. Studies on
intact animals will be necessary to estimate any excess cancer risk associated with DU
implants; such studies have not yet been initiated. Data generated from future animal studies,
together with results from cell culture or other experiments will be made available to
appropriate advisory groups that will offer recommendations concerning any excess cancer
risks in humans associated with implanted uranium,

s
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MEDICAL READINESS STRATEGIC PLAN 2001 (MBSO

In addition to scenarios involving nuclear weapons, the United States must be prepared to
deal with radistion dispersal weapons that consist of large amounts of radioactive materials
combined with conventional explosives. These combined weapons could be used to heavily
contarinate from large to vital areas, exposing large numbers of military or civilian personnel
by complicating recovery operations and creating terror in military and civilian populations.

/ Scenarios involving nuclear weapons accidents, radiation dispersion weapons, damaged
nuclear reactors, depleted urapium (DU) munitions, directed energy devices, as well as radiation
seurces from industrial waste sites, hospital sources and research facilities also must be
considered. Preparedness for these nuclear scenarios support both operational requirements, as
well as the national military strategy of peacetime engagement through nation assistance and
humanitarian operations.

In the context of this strategic plan, the term nuclear encompasses not only traditional
nuclear weapons, but also all radiation (icnizing and non-ionizing) hazands identified in this

chapter.

CURRENT STATUS!

Military medical planning has historically focused on the treatment of a huge number of
casualties expected in a massive nuclear exchange between the US and the former Soviet Union.
in the post-Cold War era, current medical planning, doctrine, and training is inappropriate and
inadequate to address today’s threat. Joint doctrine is based on the nature of the current nuclear
threat to include small yield tactical nuclear weapons and other radiation sources which may
present, i.¢., radiation dispersal, wespons, damaged nucliear reactors, depleted uranium, damaged
or bombed nuclear waste sites, etc. Modeling of reaiistic nuclear scenarios, including scenarios
of NW use in civilian, non-conflict aress, combined NW and CW/BW attack, and military
operations in low-level radistion environments, should aid in the development of more
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CATEGORY:

ACTION ITEM #:

SUBJECT:

BACKGROUND:

NCB
48
Emerging Radiation Environments

New military operational environments in the post-Cold War era
demand a review of our medical policies, doctrine, equipment and
research requirements. The military health services system must
address both immediate and long term health effects associated
with operations in nuclear, chemical, and biological (NCB)
environments. Current military doctrine for operations in a nuclear
environment only provides guidance for health care operations in
peacetime and general nuclear war, but does not address military
operations other than war (MOOTW). Neither peacetime
standards nor general nuclear war procedures apply under
MOOTW conditions.

With the involvement of US forces in MOOTW, the greatest
radiation exposure risks are from radiation dispersion weapons,
damaged nuclear reactors, depleted uranjum (DU) munitions, and
unknown radiation sources from industrial waste sites, hospital
sources and research facilities. The most probable nuclear weapon
scenarios are those involving the deployment of relatively low-
yield nuclear devices targeted at specific military installations or
sensitive political targets. OPLLANS have not considered these risks
or a combination of these with disease nonbattle injuries (DNBI).

Recent experience in Operation Desert Storm (ODS) and Bosnia
highlight the inadequacies of existing doctrine. The application of
peacetime standards and DoD infrastructure proved unexpectedly
difficult during the Bosnia deployment. The presence of minefields
and snipers increased the risk of what would ordinarily be “safe”
radiation protection practices.

The draft Defense Medical Program Guidance, dated 14 FEB 96,
outlines the requirement to “ensure a robust clinical capability to
detect, assess and effectively manage injuries from combat or
deployment related medical threats not normally encountered in
peacetime health care.” Neither peacetime health nor
environmental standards are considered in the current framework
for medical tactical or deployment operations. We do not have the

20
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Appesdix A
ACTION PLANS

combination with multiple insults (.g. infectious agents and
injuries).
(1) Develop data required to make predictions of combined
effects.

(2) Incorporate data into casualty prediction models.

b. Develop medical doctrine for internal exposures during military
operations (from peacekeeping to high-intensity combat) that is
consistent with current and proposed operational exposure
guidance and current post-deployment hazard assessment and
documentation policies.

(1) Write a policy that provides field criteria for performing
assessments of internal doses of radiation.

(2) Identify the force structure (personnel, equipment) required
to implement the doctrine for military operations.

(3) Develop guidarce for operations in a contaminated
environment that will allow commanders to effectively function
while accepting risks that are consistent with operational
exposure guidance. ’
¢. Establish policy statement regarding the adequacy of operational
radiation exposure guidance levels for women in operations other
than war.

w” 4. Accomplish research, establish policy, and develop treatment
protocois for injuries (immediate and long-term health effects)
caused by depleted uranium. )

(1) Assess immediate and long-term health effects (for men and
women),

(2) Develop treatment protocols and policies for long-term
health effects monitoring.

(3) Develop modified equipment sets to execute immediate
treatment protocols.
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MEDICAL READINESS STRATEGIC PLAN 2001

(4) Procure and sustain equipment sets developed to execute
immediate treatment protocols. ‘

* {Pass to R&D Panel) Develop policies that will ensure current and
new weapon systems (friendly and opposing forces) are evaluated
for development of medical assessment and treatment protocols for
- persormal wourled or injured by the weapon system.
OASDHA)NCS)

PRIMARY ACTION OFFICES:

a(l) Tasked to: AFRRI, Army

a() Tasked to: JCS

b(l) Taskedto: Army

b.(2) Tasked to: Services

"b.3) Tasked to: AFRRI

¢ Tasked to: AFRRI, OASDHA)CS)
d(l) Tasked to: AFRRI

d.{2) Tasked to: Army Lead, AFRRI, OASD(HA)CS)
d.(3) Tasked to: Army

d(8) Tasked to: Services

d.(5) Tasked to: USUHS
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workers
‘with the NOEL of 50 pg/kg/
wtudies, the CF-1 mu.mdumxmndwmoi)dwm
“To correlate aciual exposure with thaz jwedicred from dislodgeable residucs,
abwmestin dislodgeable rolw mxén (DFR) samgples were collected dnd
sesidues ranged from 40.7 10 0.17 og/
mmmvdy‘ DFR
data et the time of harvest {0.84 ngfern?) combined with the Zweig
factorr (5000 cm/r) and 2 dermal penetration of 1% tesuliad in & worker
exposare of anly 5.6 ng/kgiday and & comresponding MOE of 8.930. MOEs
Muponwmﬂmdgsumzwdexpnsmvﬁwwmmxmﬂnmwdw
of magnitude suggesting that DFR data may be used to conservatively predict
woreker exposure 10 abamectin.

ASSESSMENT OF HISKS 43D CAUSES OF ADVERSE
EFFECTS ASSOCIATED WITH THE GULF WAR.
K Franlun. ‘R Freeman, 'C Witliams, 'R Lee, A R Al-Awadi. *H Abdal,
“R Uarbison. ‘Ecology & Environment, Inc.. Bifelo, NY: *School of
Medicine, SUNY at Bnﬁaio‘ NY; *Btate of Kuweit, and *Cofiege of Public
Heaith, USF, Tampe, F
Ay a result of the fragi 2 of Kuwait wis exposed
o diverse cousal agents nsuhmg madverse heslth effects and risks, The
purpose of this study was 1o idemify the csusal factors resuling in increased
tisks and adverse health effects among & population of sivilians affected by
wat. The causal factors =valu.ued were &ir pollunon, mines and
tack or denis}

o body
of long-ierm exposure.

This work is supported by funds from US Army Medica! Research and
Maserie! Command.

A CASE STUDY IN BIOMATERIALS RISK ASSESSMENT:
THE RELEASE OF 4,4"-METHYLENEDIANILINE (MDA}
FROM CERTAIN POLYURETRANE MEDICAL DEVICES.

. E Nestann', B Lynch', RVIM’M ¥ Hinberg’, I Daka’, and
M Rocheles. Consuitants o

iCanTox fnc., Taxicology, Mississauga ON,
Canada; *CanTox, Vancouver BC, Canada: *Medical Devices Burequ,
Health Protection Branch, Feulth Canada, Ortawa ON, Canada.

The degradation of segmented poly(ether urethane), used in medical devices,
mywmmemofMDAmdnpasmofmmuwﬂ\undml
was performed for each of twe
device types (pmfeadmg bes ad dialyzers using polyurethane potting
gioe) in mmmhmﬁﬂnﬁsmm wuhmﬂrux Upper-

1o he G.00157 ug MDAKG bo(ty mgweay Similarly, meximal exposure
o MDA from dislyzers using polyurethane potting glue was extimated 1o be
0061 ug MDARZ body weightiday, The toxicity sssessment conducted
for MDA, doe o its positive genotoxicity. was based primasily on rodent
sarvinogenicity studies, The linearized multistge model was used ta provide
aq.of&&ﬁx 107* {ug/kg body weight/day)™* for MDA as 2 genotosic

with a resulting RsD of 0.113 j1g MDA/Kg body weighuday for

sress, lack of
of health care, poor diet. psychological effects of traumatic injuries and
oceupation, abandonment of veterinary screening and vector control. A dis-
ease etiology model was developed and verified using concordant disease
incidence data from Kuwait since 1992, Cause and effect refationships were:
evalvated based upon umpmal relationship er the observed -ssocinion;

abie increase in dluse mcxdzncdymalcnce aencmed wu.h :he agent; daose-
Tespon

g afﬁxmu!mmof
ks

SFect i ion amd

alifetime cancer risk of
of these sre that no ‘human heaith effects
wwubeexpemdmoocurfmmuposmmMDAmfmmusen!mua
the feeding tubes or dislyzers,

PPLICATION OF METHODOLOGY FOR HAZARDS
ANALYSIS OF CHEMICAL MIXTURES.

DX Craig', £ 8 Davis’, B J Hanser®, A} Perrocchi®, T 1 Powelf’. 'WSRC,
A&tn. SC: WHC, W WA; *BNL. Upton, Long Island, NY:

€O *LLNL, Livermore, CA.

the caus

2 discase. The reselsof i
wesulting from traumatogens and chemical exposures and consisient Ind
significant increases of mortality and morbidity in the exposad

Loss valuation was also evaluated based wpon Hierature sources for total
treatment cost associated with each identified disorder. These cosis can be
used to project damages associated with invasion, occupation, and liberation,
Increased adverse health risks. incidence and prevalence of discase, and
health care costs are associaled with invasion and liberation and continue
for many vears after conflici ends. Traumatagens and chemical exposurRs
conribuge 1o these effects.

4 | TOXICITY OF EMBEDDED DEPLETED URANIUM {DU) I

THE RAT.
1 Hogan, Ka Bmwm MR Landaver, TC Pelimar. Badistion

iqv amd Fovcologe AFRRI, Bethesda, MD.

Splmﬁur T3 Flgnn.
The use of DU munitions dusing Desert S1orm resulted in 2 unigue type of
hatttefield casualty. DU shrapnel. The tosicity associared with embedded
DU may differ significantly from other meuls or other routes of uranium
administration. This study evaluates kidiey. behavioral and neursl toxicity
asxociated with embedded DU pellets and assesses tissues for histological
changes and for uranium content. Rats were assigned to 5 experimental
groups: 1) control {20 1-mmx2-men chemically inert tantdum (Ta) peliets),
2) high dose (20 J-mmx2-mm DU pelists). 3) medium dose (10 DU and 10
Ta peliets), 4} low dose {4 DU and 16 Ts peliets) and 5) nonsurgical controls.
At 33 days following peller xmplmlznm there were no significent changes
in cretinine clearance o7 in wrine levels of NAG, LDH, glucose, of protein.
Locomeror activity. passive avoidance tenis and scialic nerve conduction
velocity were nat significantly alizrea by experimental treatments. Examina-
thon of the Ta pellets i sitw revealed fbwous tissve adhering fo the DU Mt
rot the Ta pellets, although capsule formation was not yet evident, Uranium
fevels were high and dase-dependent in kldney‘ bone, urine and musclm At
the high doses of DU,

Default methodalogy for analysis of exposures 1o mixtures of materisis
acvidentally released from DOE facilities has been approved. Additions!
methodology involving classification of chemicals by toxic consequence was
developed for application to specific mixtures of chemicals at & waste faility,
Resulis obtained for one miXture are presented. The objective is 10 compare
exposure with those obtained if chemicals are treated

dently and !l together. Toxieologic classification by health code number ind
effect (Patty' p 157) was expanded to include wrger ongans. Concentaions

limit, @.g., TEEL-2') for each chemical at each receptor point. The very

would be unaccepabie fie., T Hi & 1.00) ip three of four cases, Health
zode numbers can be used o sum His only for chemicels that have the
same toxic consequence. Health code numbers are sximacted from Pagy (pp
155-185), or from the ““Safety Profile” in SAX’. Resulis are shown for
cutasistive toxic effects, carcinogenic effeets, reproductive effects, navosis.
and respiratory irvitasion, His for injtanis were adjusted, depending upon
‘whether rritation was listed 23 being severe, moderats, or mild, Most una-
ceptable conditions involve the X His at 30 meters when TEEL-2 is iaken
as the applicable limit. The hazard indices are summed for those chemicals
having Lhe same toxic consequences.

1 Patty's Industrial Hygiene and Toxicology. Volume 34, p. 15,

2 Temporary Emergency Exposute Liril, used untit Emergency

Planning Guidelines (ERPGs) are svailsble.

3 SAX’s Dangerous Properties of Indusirial Muterials, 9th Edition, 1596, R.
Lewis, Ed.

[877] RiSK ASSESSMENT POR AFLATOXIN IN CORN AND
PEANUTS IN THE UNITIED STATES.

____ﬁmMJDrmv»,JCBcwevs.mdP Boiger. Center for Fooxt
Sofety and Wﬂmmvifmwbmmm

Urine fevels in the medium dose (10 DU pellet) group were

wgA, corresponding to the highest ievels measured in the urine of D«cn
Storm veterans over one year after injury. While these results indicate that
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family of i
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with-severe weather conditions. AFB!I is & potent liver carcinogen in soeme
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URANIUM LEVELS IN THE FETUS AND PLACENTA OF FEMALE RATS IMPLANTED
‘WITH DEPLETED URANIUM PELLETS PRIOR TO BREEDING. K A Bensonand S A
McBride. Armed Forces Radiobiology Research Institute, Bethesds, MD. Sponsor: T J Flymn

Metals such as nickel, lead and uranium have been examined for their toxicological and terstological
potential. Acute ursnium exposure before or during gestation, vis injection or drinking water, has shown
teratological effects on the offspring. Constant uranium exposure from irzplanted uranium metal has not
been examined for either toxicological or teratological effects. This research is imperative, due to the
increased use of DU munitions by the military, and the potential for shrapnel injury. The initial step in this
mjeﬂwwdmﬁmwnvwmuwnywmwwwm
exposure to the offspring during gestation.  Subjects were fermale Sprague-Dawley(SD) rats, implanted with
one of five doses of DU, then bred with male SD rats. On gestationa! day 20, the dams were euthanized
and uranam levels in the placenta, whole fetus, fetal liver and maternal kidney determined. A correlation
trend test revealed an incressing trend of uranium levels in maternal kidney, placental tissue, and whole fetus
tissue with increasing levels of maternal DU implantation. This effect was not seen in the fetal iver tissues.
Measurements of maternal gestational weight gain and food and water intake indicated no adverse maternal
effects. Litter parameters such s size of the fitter, weight of the pups and male:female proportions were
also not affected by the dose of DU. Histology of the materns! kidney indicated 5o histological damage.
Further studies are under way to determine if the uranium exposure during gestation will impact on the
neurcbehavioral development of the offspring.

INTRODUCTION

In utero exposure to uranium has recently been shown to produce both fetal and
toxicity. For exampie, administration (s.c.) of uranium in the form of uranyl scetate dihydrate (0.5-2.0
mg/kg/d) to gravid (pregnant) mice from gestational days (GD) 6-15 leads to significant decreases in both
maternal weight gain and fetal body weights st GD 182. Soft tissue and skeletal examination of the fetuses
aiso revealed a significant increase in the oocusrence of renal hypoplasia in all uranium-treated groups.
Skeletal anomalies in these mice included bipartite stemnebrae, dorsal hyperkyphosis, and incomplete
ossification of several bones. Similar skeletal malformations were also seen following daily orel
ammdmﬂmm(smwonmﬂmmumma

. gestation*.

While the sbove results examined the effects of uranium on prenatal development, several studies
have been conducted to evaluate the effects of uranium on postnstal development (from birth to age 21
days)>*. Significant decreases in body weight and body leagth in the offipring of mice treated with 25
mg/kg/d for 14 days prior to mating have been reported®. There were also significantly more dead young
whc.dumdwcbahhﬁ-ﬂdly4 Uranyl acetate given orally to gravid mice from GD
13 to 21 days following perturition led to & significant increase in offspring liver weights in ol the uranium
treated groups (5.0-50.0 mg/ky/d), and decreased mean litter size on day 21 in the highest dose group (50
mg/kg/d). However, developmental parameters such: as pinna detachment, incisor esuption and eys opening
were umaffocted”.

Unforumately, uraziaen levels in the dam, fetus, or placentae were not measured in any of thess fetal

and developmental toxicity studies. In order to determine the effects of embedded DU oo & developing
fetus, it is important to know the in stero uranium exposare lovel, though Sitis work bas besn doas to



252

examine the cross-plscsatal transfer of uranium®-*. While there are disiinct anatomical differences between
the rodent placenta acd the bwman placenta, little comelstion has been shown between the snatomic
classiéization of the placents and the transfer of xenobiotics between mother and fetus®. In rodents and
primates, the piacenta msy act as a barrier, limiting or preventing many toxicological insults to the fetus.
This does not appear to be the case with uranium  When U was administered intravenously to pregnant
rats, almost identical levels of urarium were found in the placenta and fetus’, indicating little discriminstion
for uranium by the placenta. The soft tissue levels of uranium in 19- to 20-dsy-old fetuses were equal to
or grester than the maternal liver concentrations. Immature bone also exhibited a greater deposition of
uranium than did the sdult bone®.

While previous research has demonstrated that the placenta does not act as a barrier to prevent the
trensfer of uranium from the mother (o the fetus”, the degree of fetal exposure from maternal implanted DU
is unknown. The current study was designed to address this question by determining the uranium levels in
the placents and the fetus. This study also determined if the DU pellets impact on the dams ability to
become pregnant and carry her litter to term.

MATERIALS AND METHODS

Subjects. Fifty-four female Sprague-Dawiey rats(Charles Rivers) weighing 250-300 g were used.
Rats were maintained in an AAALAC-accredited facility in accordance with the Guide for the Care and
Use of Laboratory Animals (NTH Publication No. 86-23). Upon arrival, rats were quarantined and screened
for diseases. Except during urine collection, all animals were housed in plastic microisolator rat cages with
hardwood chips as bedding. Commercial rodent chow and scidified water (pH 2.5, using concentrated
HCI) were provided ad libitum. Rats were on a 12-hour light/dark cycle. An additionz] nine male
Sprague-Dawley rats, housed under the same conditions, were used for breeding.

DU and Ta Pellets snd Surgical Procedures for Peliet Implantation. DU pellets (1 mm dimeter
x 2 mm iong) were obtained from the Oak Ridge National Laboratories, Osk Ridge, TN. Tantalum (Ta)
pellets (1 mm diameter x 2 mm long) were obtained from Alfa Products, Ward Hill, MA and were the heavy
metal control. Before the implantation surgery, the DU and Ta pelleuwere cleaned and sterilized.
Anesthesia was induced with ketamine hydrochloride (80 mg/kg) in combination with xylazine
hydrochloride (4 mg/kg) and given i p. in a 0.5-ml bolus, using u 25-gauge needle.  The surgical sites were
then shaved and cleansed with betadine. Pellets were implanted in each biceps femoris muscle spaced
approximately 15 mum apart on the lateral side of each thigh Implamation was accomplished by placing the
pellet in a 16 gz needle, putting & specially designed piunger inside that noedle, pushing the needle into the
rat muscle, then depressing the plunger. This forced the pellet out of the needle and into the rat muscle.

Dose. Five doses were used in this study: Non-surgery control (N=10), 12 tantahum pellets (12),
4DU pellets and 8 tantzium (11), 8 DU and 4 tantalum (11) and 12 DU pellets (10). At all times, any rat
receiving pellets always had a total of 12 pellets implanted in order to keep the size of the implantations
approximately equal in all surgery rats.

Prenatal Tissue Collection. Experimental females were housed with non-trested male rats with
two females in each male's cage. Gestational Day (GD) 0 was d ined by the p ce of sperm in the
vaginal washing. Anlnsnmethefumlummovedﬁ'omﬁwmles agumdhousedmtﬁvxdmﬂy
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From GD 0 until GD 20, pregnant rats were monitored daly for weight gain, food intake and water intake.
The psrameters were used as measures of maternal toxicity of the DU pellets. On GD 20, the dams were
dissected out, and all the placentae for that fitter collected. The uterine horns were examined for any
resorption sites. Litters were examined, and s record made of (1) total aumber of fetuses, (2) number of
viable fetuses, (3) sex ratio, and (4) any overt signs of teratological effects. All offspring of the Etter were
analyzed for uranium levels. The placentae from all pups were collected and pooled for uranium snalysis
for each litter. One male and one female pup separated out and used for analysis of whole fetus. The rest
of the litter were used for determining uranium tissue levels. Quickly the liver and kidneys were dissected
out of thess pups. These tissues were pooled for the entire itter, homogenized, and sent to Quanterrs, Inc.,
Richland WA, for further analysis of uranium content. -

RESULTS

Maternal and Litter Effects Tables 1 and 2 present the data on the effects of the DU levels on
maternal and litter parameters. From these data, there sppears to be no effect of the DU on maternal
parameters such as: maternal food and water imtske, weight gain during pregnancy, and time-to~pregnancy.
Furthermore, the litter parameters such as: number of pups, number of males vs females, and fetal weight
were also not affected by the various levels of DU. The DU pellets did not adversely affect the ability of
these rats to breed, or for them to maintain the pregnancy until the day of euthanasia. All litters were
examined for any overt signs of teratology, and none were noted.

. Uranium Distribution Figures 1 and 2 show the placental and whole fetus uranium levels.
Comparison of these results by a correlation trend test indicate that uranium sccumulates in these tissues
in an increasing fashion as the I DU dose i

Figure 3 shows that a dose response relationship is also evident in the uranium levels found in the
dams kidneys. The kidney levels, however, did not achieve the level we had anticipated being necessary
for reproducing the effects seen by previous researchers, that being a kidney level of a minimum of 0.7 ug/g.
Our highest DU level only averaged spproximately 0.5 ug/g U in the maternal kidney.

Figure 4 shows the fetal liver uranium levels. No effect of maternal treatment was seen on the
uranium levels detected in the fetal liver tissue.

Figure 5 shows the serum uranium levels obtained in the maternal blood. While the measurable
levels are low, the correlation trend test did indicate a trend for increasing uranium leveis in the blood as
the maternal DU dose increased.

CONCLUSIONS

From the results it would seem that there is a dose response effect on ureniim levels in the placenta,
whole fetus, maternal kidney and matemal serum. The kidney levels, however, did not achieve the Jevel
we had anticipated being y for reproducing the teratological effects seen by previous researchers,
that being a kidney level of a minimum of 0.7 ug/g. Our highest DU level only averaged approximately 0.5
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ug/g U in the maternal kidney. ‘The uranium did not impact on the ability of the rat to breed or to carry the
titter to term.

The results of this prefiminary study have opened up more questions than were enswered. The DU
Jevel achieved in the kidneys of our highest dose was not even st the minimum level that is known to be
nephrotoxic. Fmemempuwﬂbemdewucﬁmmdpo&lymdﬁsnﬁnﬁnmofkvdoﬂ]
ug/g. This may be done by increasing the DU dose via increased numbers of implanted pellets, or by
allowing the pellets to remain longer before the rats ars bred. 1t is possible that a longer time period is
needed for the uranium levels to stabilize and our attempts to breed the rats soon after surgery in our
prﬂimim:ysmdymyhtvemmyhhdaedwabﬂi!ywadimnoqtﬁbﬁm ‘While previous work
in our laborstory indicated that the urine levels of uranium began to stabilize in the 7-14 day period within
wﬁdxwmamadwhedhfnﬂemgmwwfed&nmtﬁ-wdnypdodhopmu
this will allow the blood levels to reach a steady state. As it is via the blood that the fetus were exposed
to the uranium, it is vital that the blood levels have stabilized prior to impregnation. This will aiso attempt
to mimic a time frame of appraximately 1 year in a female soldier potentislly wounded with DU fragments.

While these data are prefiminary, the fact that uranium was detected in the placenta and whole fetus
tissues indicates the potential for developmental toxicity. Fetal exposure to uranium during critical prenatal
mmmmwmumwmwmmofmm
Currently, this laboratory is examining this possibility. We are also investigating the effects that the
pregnncysmehuonthemﬁeology,disuibuﬁonmdm-hnyhmdﬁngoﬁhemuiumhtheﬂunﬂem.
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TABLE 1
Effects of Depleted Uranium oa Maternal Parameters

16 16 13 17 14
39 2.08 336 436 49
(#1.76) (40.23) (&L.11) @1.42) *1.97)
133.79 138.33 14326 138.75 145.22
(£8.13) (£6.49) (24.65) (24.38) (46.89)
23.44 24.51 2427 2367 24
(20.67) (20.68) (#0.52) (20.79) 0.7)
4385 44.45 46.33 48.10 4484
(£2.59) (42.60) (£2.10) (*1.91) (£1.50)
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TABLE 2

Effects of Depleted Uranium on Litter Data

Variabl Ng §m 0D 4 & 12 DU
Total # 13.8 13.5 148 155 15.0
Fetuses
.79) (x.78) (£.54) (2.53) (£1.09)
# Males 6.6 63 85 8.7 7.5
# Females I 72 72 6.3 6.8 6.5
# ,Non-VmbIe| 0 1 1 2 0
Average Pup 3.60 3.16 3.66 3.39 3.38
Weight
(*.20) (.09) *27) (£.09) (£.08)
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FIGURE 1

URANIUM LEVELS IN PLACENTAL TISSUE
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FIGURE 2

URANIUM LEVELS IN WHOLE FETUS TISSUE
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FIGURE 3

URANIUM LEVELS IN MATERNAL KIDNEY TISSUE
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FIGURE 4

URANIUM LEVELS IN FETAL LIVER TISSUE
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FIGURE 6

URANIUM LEVELS IN MATERNAL BLOOD
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HEALTH RISK ASSESSMENT OF EMBEDDED DEPLETED URANIUM: BEHAVIOR,
PHYSIOLOGY, HISTOLOGY AND BIOKINETIC MODELLING

INTRODUCTION

Natural uranium consists of three isotopes: **U (99.276%), U (0.718%) and **U (0.0056%).
During the uranium enrichment process two products are produced, "enriched uranium” and “depleted
uraniur® (DU), that contain different relative ratios of these three isotopes. Enriched uranium contains
the higher amount of the fissionable isotope U and is used for nuclear reactor fuel and nuclear
weapons. DU has a lower ®*U content and is a highly dense material. The DU used by the US in
Kkinetic energy penetrators is alloyed with titanium (0.75% by weight) to retard oxidation. This DU
alloy is of concern because the U.S. military currently uses this metal for munitions and armament.
During Operation Desert Storm, a number of U.S. military personnel were wounded by shrapnel
fragments consisting of DU*". Since surgical removal can produce excessive tissue damage, these DU
fragments were treated as conventional shrapnel and left in place in the wounded soldiers. The radio-
graphs of injured sokdiers show multiple embedded fragments ranging in size from 1 mm to over 5 mm
in diameter. Fragments as large as 20 mm have been noted in other patients. Uranium bioassays taken
over a year after injury indicate that uranium was present in the urine well in excess of natural back-
ground, up to 30 pg UAN of urine. DU fragments present a radiologicatly and toxicologicaily unique
situation with unknown health risks. Congress has mandated the study of these risks,

This study evaluates the consequences of both short-term and long-term exposure to DU
fragments in the rat model. Using an interdisciplinary approach, we are assessing neurotoxicity,
nephrotoxicity, histopathalogy of the tissue surrounding the fragment and pathology including
evaluation of neoplastic changes in several body tissues. In addition, based on our animal data,
we will develop a biokinetic model that describes the distribution of uranium from embedded
fragments as a function of time.

Uranium toxicity: Although the toxicity of embedded DU is unknown, numerous studies have ad-

Page 5
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dressed the consequences of inhalation, ingestion and parenteral administration of other forms of urani-
um® 44  Afier uranium is absorbed, it circulates in the blood as the uranyl ion forming uranium-
carbonate and uranium-albumin complexes*®*. As the uranium-carbonate complex passes through the
kidney, it is filtered rapidly at the glomerulus where 60%-80% of absorbed uranium is excreted in the
first 24 hours after acute exposure. The uranium not excreted is reabsorbed by the proximal tubules
where it produces acute toxic effects. Uranium also enters the bone where it competes with calcium
to form complexes with phosphate ions, thus becoming part of the bone matrix™'*'*“2, This bone
matrix then serves as a storage site from which uranium is slowly released back into circulation 2,
The liver, muscle, and kidney are other major sites of uranium disposition, with a possible long-term
storage mechanism in the kidney 229142 At low doses, uranium may not readily distribute to the
central nervous system (CNS)*. With higher doses (8 mg/kg/day orally for 4 weeks), however, brain
uranium levels are comparable to those in liver and in bone**, major sites for uranium accumaulation.
Acute morphological and biochemical changes of the kidney result from uranium exposure®?'42,
The glomerular epithelial architecture is altered” and cellular necrosis occurs in the proximal tubules
near the corticomedullary junction in the kidney>*™®. In addition, polyuria, enzymuria, glucosuria, and
increased excretion of amino acids result*®*®, Acute renal failure can be the cause of death with
exposure to high doses of either soluble or insoluble forms of uranium**’. Environmental stressors
such as restricted diets or changes in housing conditions significantly enhance uranium toxicity'*.
Few studies have addressed the chronic toxicity of uranium and the results available are conflicting.
Galibin and colleagues reported severe renal toxicity in rats that inhaled the slightly soluble uranium
compound, ammonium diuranate (1 or 8 mg/m®) for 128 days. Urine protein and blood, non-protein
nitrogen were elevated. In the proximal tubules, there were sloughed dead cells and abnormal regener-
ating cells. These animals recovered, although the total number of tubules was reduced, with an
accompanying increased proportion of connective tissue in the kidney. In contrast, Leach et al™%
found no renal toxicity in rats repeatedly exposed for a period of 12 months to uranium dioxide dust
(5 mg/m®) (or in dogs or monkeys exposed for 5 years). Yet uranium concentrations in the kidney

were as high as 1.1 pg U/g kidney wet weight in the rat (8.3 in the dog and 17.0 in the monkey), leveis

Page 6
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reported to cause acute renal toxicity (e.g.. ). Thus the chronic effects of uranium exposure remain,
for the most part, unresolved®.

The threshold concentration -of kidney uranium levels in man that results in kidney chemical toxicity
is in dispute®*2, While the Nuclear Regulatory Commission has set the levet at 3 pg/g kidney for
renal damage in man, there is evidence from both human and animal reports that this level could be
much lower. For example, chronically exposed uranium mill workers, whose kidney uranium levels
probably- did not exceed 1 pug U/g™, showed mild renal dysfunction with increased urinary excretion
of B,-microglobulin and various amino acids. In rats exposed subchronically to low doses (cumulative
dose: 0.66 or 1.32 mg/kg) of urany! fluoride, kidney uranium levels as low as 0.7 to 1.4 ug U/g wet
kidney produced cellular and tubular necrosis of the proximal tubule, proteinuria, and enzymuria®.
These changes in rat renal function, however, were tlemporary, with complete recovery within 35 days
after exposure. These studies are important because-they indicate that renal injury can occur at kidney
uranium levels well below the 3.0 ug U/g limit.

Neurological effects have been reported with uranium exposure. In uranium workers excreiing up
10 200 pg U/ in their urine, normal mental function was disrupted®. One case study linked the
handling of a uranium bar and a subsequent increase in stool uranium with foot cramps, leg pain and
abnormal gait'®. With oral and subcutaneous administration of relatively high doses of uranyl acetate
(210 mg/kg and 10 mg/kg, respectively), rats exhibited tremors'’. The uranyl ion has been demonstrat-
ed to enhance muscle contraction with acute local concentrations of 200-400 uM*>*. At the neuromus-
cular junction in the mouse, multiple sites of action were identified, including increased duration of the
muscle action potential, broadening of the compound nerve action potential, increased amplitude and
quantal content of the endplate potential and increased frequency of the miniature endplate potentials™.
These studies indicate that embedded DU fragméms could lead to neural damage, affecting both motor
and cognitive function. The CNS effects of uranium toxicity can result from secondary mechanisms
since hormonal changes, electrolyte disruption and immune responses can all influence nervous system
activity ¢,

Local Tissue Response and Capsule Formation: Foreign bodies in tissue elicit an immune

Page 7
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response that can result in encapsulation. Even when encapsulated, DU fragments provide a local,
chronic source of o-radiation. Within 10-15 cells of the fragment, the dose rate is expected 1o be
approximately 8.5 Gyfyr. This radiation could result in injury or damage to local muscle or nerve
tissue (axonal injury, demyelination)™, In addition, capsule formation around & DU fragment in close
proximity to a nerve could increase the risk of compression injury to those nerves.

Encapsulation could limit the chemical toxicity of the DU fragments by decreasing the rate of
release of the metal, as has been observed with lead®™. Encapsulation can also result in the formation
of pseudocysts. Pseudocysts were formed that contained fluid with very high concentrations of soluble
lead and insoluble lead dioxide particles®® and with "black pigment...firmly adherent..” 1o portions
of the inner wall of the capsule®™. If these cysts should rupture, the rapid release of this fluid could
cause period spikes in circulating lead levels and result in scute lead toxicity 5 to 40 years after the
initial injury®***, Similar type lesions may form around DU fragments. Intracapsular fluid may
contain high concentrations of both soluble and insoluble DU. Tonry*® demonstrated that DU disks
formed both z soluble fraction and black insoluble particulates when emersed in simulaed lung fluid.
After a large fragment {approx. 20 mm) was removed from a U.S, soldier 17 months after he was
wounded, the surgeon™ noted that the fragment was encased in a fibrous capsule. When the capsule
was breached. approximately 1-2 ml of a black fluid "gushed forth” from the cystic space.

DU can cause both local and systemic toxicity through a variety of hani Qur study defi

many of the potential sites of pathology that can result from long-term exposure to DU fragments and
will provide a rationale for treatment of our wounded soldiers. The first six months of the siudy
established the doses of DU to be used in future experiments (aim 1). This dose ranging study deter-
mined the number of DU pellets required to obtain uranium levels in the range of 0.7 to 1.4 pg/g wet
weight of kidney, This level of uranium has been reported to produce early signs of renal damage as
measured by both biochemical and histopathological changes® and would define the high dose in our
toxicological studies. The low dose was chosen to produce no measurable acute toxicity. Subsequent

experimens use the established doses 1o eval yxicity, nephrotoxicity and histopathology and
determine uranium distribution for biokinetic modelling.
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Neurotoxicity is assessed by (a) a battery of behavioral tests to assess functional conseguences and
{b) conduction veiocity studies in motor nerves to uncover any-peripheral neuropathies. Behavioral
tests have frequendy been employed to detect and characterize potential newrotoxic effects in rodents
and have been used extensively in animal toxicity studies™. The neurobehavioral batiery consists of
(i) a functional observational battery (FOB), which is a series of tests designed to assess the neuromus-
cular, autonomic, and sensory integrity of the rat>***%, (ij) an avtomated test of locomotor activity
and (iii) the passive avoidance test used to evaluate memory. Electrophysiological experiments monitor
nerve conduction velocity and integrity of the neuromuscular response. Nerve conduction velocity
studies have been used clinically for many years to diagnose peripheral neuropathies and can even
detect subclinical neuropathy induced by lead exposure®™*:,

Markers of renal function in the urine and plasma are used to assess nephrotoxicity. Altered
creatinine clearance and proteinuria can indicate glomerular damage although tubular changes can alse
contribute, Increased urine content of enzymes such as lactate dehydrogenase (LDH) and N-acetyl-B-
glucosaminidase (NAG) have been interpreted to reflect wbular damage®. In addition, appearance of
glucose in the urine, can indicate alterations in tubule reabsorption. These markers have demonstrated
sensitivity with acute uranium nephrotoxicity®**%* and should indicate any toxicity that might result
from long-term exposure to DU fragments.

Capsuie formation and the sporadic release of pseudocyst fluid-contents can significantly influence
the ime course and concentration of uranium distributed through the bady. The encapsulation process
and pseudocyst formation is characterized at the ime of euthanasia (1, 6, 12, 18 months after implanta-
tion), surrounding tissues are histologically examined and any capsular fluid is analyzed for its uranium
content. In addition, tissues that are known to accumulaswe soluble uranium or uranivm particulates
(liver, bone, kidney, spleen)'®*"#%:%2 are histologically evaluated.

Although the distribution of uranium in the rat has been characierized for a variety of routes of
internalization (inhalation, ingestion, and parenteral administration of soluble compounds), this informa-
tion is not available for embedded fragments. We are measuring uranium in wrine, plasma, kidney,

bone (tibia and skull), liver, spleen, brain, and skeletal muscle that is proximal and distal from the
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embedded peliets. Uranium is transported in plasma and urine and is stored in kidney and bone!® 3414
Uranium has been detected in the liver and spieen of animals™®* ag well as in human subjects™. The
skeletal muscie is being sampled to determine the local concentrations of uranium. The brain was
chosen because of the paucity of data and the need 1o assess whether any neurological effects observed
were due to the direct or indirect interaction of uranium in the body. These data will allow a mt
biokinetic mode! for implanted DU fragments to be developed.

METHODS

Approach: This report describes the data obtained in the first year of a three year study of 325 rats
which will provide toxicity data for 3 DU doses (fow, medium, high) at 4 time points (1, 6, 12, 18
months). Each rat is thoroughly evaluated for changes in behavior, peripheral nerve function, CNS
excitability, renal function and tissue histology including capsule formation. In addition, data on tissue
uranium levels from a subgroup of rats are used to develop a biokinetic model to predict uranium
distribution.

Rats are randomly assigned to 5 treatment groups: 1) rats implanted with low-dose DU, 2) rats
implanted with medium-dose DU, 3) rats implanted with high-dose DU, 4) rats implanted with tantalum
(Ta) to control for fragment implantation, and 5) a non-implanted sham-surgical control group. In the
low-dose and medium-dose groups, Ta is substituted for a fraction of the DU pellets in order to keep
the total ber of impl d fi Half of the total number of pellets are implanted

4 &

in each thigh.

Based on the variance of control data for neurological effects, 2 group size of 15 rats is necessary
to see significant changes of 20% or greater at the ps0.05 level. Additional animals (20 rather than
15} will be implanted for the 18 month time point with the expectation of approximately 25% natural
mortality® ., This will provide 15 animals for analysis of neurological and biochemical endpoints in
all groups at all 4 time points. Five of the rats in each experimental group provide tissue for uranium
quantification. At the time of euthanasia, tissues from 7 animals per group at each time point will be
assessed for uranium content and the remainder will be evaluated for histopathology.
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Two-way analysis of variance will be used 10 test statistical significance of any changes. Newman-
Keuls test will be used for multiple comparisons. In all analyses, statistical significance is accepted
at the p<0.05 level.

Since this is a progress report, the total number of animals reporied here do not represent the
number of animals that will be included in the final analysis. Because of the staggered experimental
schedule required for these protocols, the number of subjects for each endpoint will not be identical
at the time of this report.

Subjects: Sprague-Dawley rats (8-10 weeks of age) are maintained in an AAALAC-accredited
facility in accordance with the Guide for the Care and Use of Laboratory Animals (NIH Publication
No. 86-23). Upon arrival, rats are quarantined and screened for diseases. Except during urine coliec-
tion, all animals are housed in plastic microisolator rat cages with hardwood chips as bedding. Com-
mercial rodent chow and water are provided ad libirum. Rats are on a 12-hr light/dark cycle.

Fragments: DU fragments, consisting of 93.25% DU and 0.75% titanium by weight, were obtained
from Oak Ridge National Laboratories, Oak Ridge, TN. The uranium isotopes present is U
(99.75%), **U (0.20%) and trace levels of **U. This is the same DU alloy used in U.S. military
munitions. Tantalum (Ta) fragments were obtained from Alfa Producis, Ward Hill, MA. Ta was
chosen as the control substance because it is a biologically inert metal® with a similar mass 1o uranium
and is frequently used in human prostheses™ . Each fragment (both DU and Ta) is approximately 1
mm diameter x 2 mm long.

Surgery: The DU and Ta pellets are cleaned and chemically sterilized prior to implantation. The
pellets are immersed in industrial detergent, rinsed in absolute alcohol, soaked in 50% nitric acid
solution for 3 min and then rinsed with water. This procedure completely removes the oxide formation
on the surface of the DU pellet™. Anesthesia is induced with ketamine hydrochloride (80 mg/kg) in
combination with xylazine hydrochloride (4 mg/kg), given i.p.

Fragmenis are implanted within the gastrocnemius muscle spaced approximately 8-10 mm apart on
the lateral side of each leg. The surgical sites are shaved and cleansed with betadine, a topical disin-
fectant, prior to surgery. Scalpel incisions are made through the skin and pellets are inserted into the
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muscle with a trochar (16 gauge needle with plunger). Incisions are closed with absorbable sutures and
surgical cement. Rats are closely monitored following surgery until they are ambulatory and an
analgesic (Demerol, 10 mg/kg, i.m.) is administered if needed. A veterinarian regularly examines the
surgery sites for signs of inflammation, infection and local DU toxicity.

Behavioral neurotoxicity: The functional observational battery (FOB) consists of behavioral evalua-
tions (home-cage, handling and manipulative) and several physiological measures. The parameters to
be recorded are listed below and grouped according to the following functional domains: 1) Autonomic:
lacrimation, salivation, palpebral closure, piloerection, defecation, urination, 2) Sensorimotor reactivity:
tail pinch response, tactile response, click response, approach response; 3) Neuromuscular: gait, foot
splay, forelimb and hindlimb grip strength, righting reflex, and 4) CNS Excitability: arousal, posture,
ease of removal from cage, handling reactivity, convulsions, and locomotor activity.

The observer is blind as to the identity of each group. The behavioral battery commences with brief
home cage observations during which time the observer describes the posture, and the existence of
tremors or convulsions, and palpebral closure. The rats are then removed from their cage and rated
for ease of removing and handling. While handling the rat, presence of piloerection and the degree
of lacrimation and salivation are observed. The animals are then placed in an open-field with a
perimeter barrier on clean absorbent white paper for 3 min. The number of rears, the gait, level of
alertness, stereotypy (repetitive movements e.g., head weaving), unusual behaviors (e.g., writhing), and
the number of fecal boli and urine pools are recorded.

Sensorimotor responses also are determined and include: approach response to a blunt probe, touch
on the rump (tactile response), click response (auditory response), and pinch on the tail using forceps.
Next, neuromuscular responses are determined and include: righting reflex, forelimb and hindlimb grip
strength using digital strain gauges”’, and landing foot splay'?. The animals are weighed and rectal
temperature determined using a digital thermometer. The FOB is conducted during the light portion
of the light-dark cycle. Details of the FOB tests can be found in Moser et al.* and McDaniel and
Moser™.

Approximately, 1 hr after the FOB, the rats are monitored for horizontal and vertical locomotor
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behavior. Motor activity is recorded for 1 hr using automated photocell activity cages (Digiscan
Analyzer, Omnitech Electronics, Columbus, OH). On the day following the FOB and motor activity
tests, animals are tained on & passive avoidance test. This test is used to deterrnine whether DU
affects memory function. The tests are conducted in a passive avoidance apparatus (San Diego Instru-
ments, San Diego, CA) that consists of 2 chambers (1 lighted, 1 darkened) separated by a sliding door.
The animal receives a training trial during which time it is initially placed into the lighted chamber.
The natural tendency is for the rat to enter the darkened chamber. When it does, it receives a mild foot
shock. During this acquisition phase, the rats are tested for eight trials or until criterion is met. The
criterion is 2 consecutive trials during which the rat does not cross into the darkened chamber. Each
trial is 3 min in duration with a 1 min intertrial interval. Seventy-two hours later the rat is placed into
the lighted chamber and retested. A comparison is made with the initial training session to see if
memory of the task has been retained.

Conduction velocities: One week following the behavioral testing, the rats are evaluated electro-

physiologically, Rats are hetized with k ine (80 mg/kg) with xylazine hydrochloride (4 mg/kg)

i.m. (supplemented as necessary). The right sciatic nerve is exposed and bipolar stimulating electrodes
ar¢ positioned along the nerve in the thigh close to the sciatic notch and in a second location close o
the knee. A recording electrode is inserted into the medial gastrocnemius muscle to monitor the com-
pound muscle action potential. Nerve temperature is monitored and maintained near 37° C with a heat
lamp. Nerves are stimulated at a frequency of 0.2 Hz. Stimulus intensity is varied between approxi-
mately 10 and 100 V (0.1 ms duration) to determine the input-output relationship and the supramaximal
stimulation parameters to use. Five muscle responses are averaged and the latency, duration and
amplitude of the potentials are measured. Conduction velocities are calculaied by dividing the distance
between the stimulating electrodes by the average latency difference between the time of onset of the
compound muscie action potentials.

Duration of the muscle action potential reflects the synchrony of discharge. In general, the distal
stimulating electrode will produce 2 faster, larger response than the proximal electrode. Greater

dispersion and greater decrease in amplitude than normal would suggest nerve damage. For example,
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derayelinating disorders cause dispersion of the muscle action potential by slowing the nerve conduc-
tion velocities™™. If dispersion occurs over a short segment, compression neuropathy may be indi-
cated’.

All stimulation and recording are controlled by a 486 PC using standard electrophysiological soft-
ware {Axon Instruments). Data are analyzed with routines written in AxoBasic (Axon Instruments) and
statistical analysis is done with RS/1 (BBN Software Products) routines. Two-way analysis of variance
(for time and dose) is used to compare differences among the experimental groups.

Sample collection: Following behavioral testing, blood and urine samples are obtained from all
rats for analysis of renal function. To safely collect the blood samples, rats are immobilized by placing
them in a Plexiglas restrainer. During each collection, 0.3-0.5 ml of blood is obtained from the tail
vein using a 22-gauge needle. The blood is then centrifuged for 5 min at 3,000 X g. The serum is
analyzed for uranium levels and/or for biochemical indices of renal function. Serum is stored at -70°C
until ready for analysis.

Urine samples are collected by housing the rats in individual metabolism cages (23.5 cm diameter
X 12 cm high) where they have continuous access to food and water. However, since these housing
procedures have been shown to induce stress and thus increase the toxicity of uranium®, the rats are
acclimated to the metabolic cages for 5 days before the study begins, The metabolic cages are disin-
fected and decontaminated between each animal use, The 24-hr urine collection sample is obtained
from each rat and the volume recorded (10-20 ml). Urine collection at 4°C is unnecessary since
enzyme activity has been shown to be stable at room temperature for up 10 24 hours®. After collec-
tion, urine is filtered to remove any debris and stored in plastic containers at 4°C until analyzed (less
than 1 wk).

Evaluation of renal function: Measurement of urine volume and osmolarity, urine levels of NAG,
LDH, glucose, total protein, creatinine and blood levels of glucose, urea and creatinine are used as
indicators of renal function. In addition, since weight loss may be indicative of nephrotoxicity, all the
rats are weighed weekly throughout the study. Osmolarity of the urine is measured with a vapor

pressure osmometer (Model 5100B, Wescor, Inc.). A Kodak Ektachem 700 Analyzer is used to deter-
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mine plasma and urine levels of creatinine, glucose and urea. Total urine protein is measured with a
dye-binding assay (Coomassie Blue, BioRad) sensitive down to 1 ug. The activity of NAG is measured
by the methods of Tucker et al.* using 4-methylumbelliferyl-N-acetyl-B-D-glucosaminide as the
fluorescent substrate (excitation wavelength=356 nm; emission wavelength=446 nm). The dilution of
the urine for this assay eliminates the effects of any inhibitors present®. For LDH measurements, 1
m! of urine is dialyzed for 4 hr at 4°C with 1 liter of deionized water. LDH is quantitated with a
colorimetric assay that measures a reaction product which is proportionate to LDH activity (Oxford
Biomedical Research Inc). Only 50-100 i of fluid (urine or plasma) are required for each of these
assays.

Although, urine volume and osmolarity can vary greatly with fluid intake, these measures provide
physical indicators of renal function. For example, acute kidney failure drastically decreases urine
volume, while moderate renal toxicity can increase urine output, as is seen with uranium exposure (e.g.,
1), Osmolarity can reflect the ability of the kidney to concentrate (or dilute) the urine. Plasma urea
also changes with renal insufficiency. Since the rate of urea formation is proportionate to the rate of
protein metabolism, other factors such as hepatic injury or altered protein intake can affect the mea-
sured urea in plasma. A small concentration of protein is normally present in the urine. Increases in
total urine protein could result either from glomerular leakage or failure of tubule reabsorption.
Urinary enzymes are sensitive, non-invasive markers of toxicity primarily in the kidney tubules®. NAG
is a lysosomal enzyme found in proximal renal tubule ceils. LDH is a cytosolic enzyme of the tubular
epithelium.

Creatinine clearance is 2 commonly used measure of glomerular filtration rate in the rat despite a
significant but constant tubular secretion. The use of an intrinsic metabolite has an obvious advantage
over inulin or mannitol which (although not secreted) must be infused. Interpretation must be cautious
since tubular injury with uranium could cause an underestimate of the glomerular filtration rate regard-
less of the marker used®. Creatinine clearance (C,) is calculated from the equation: C.=U *V /P, where
U. and P, are the creatinine concentrations in urine and plasma, respectively, and V, is the rate of urine

production {ml/min).
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Appearance of glucose in the urine occurs when the tubule reabsorption maximum from the filtrate
is exceeded. This can occur with hyperglycemia or with 2 decrease in tubular reabsorption capacity.
Measurement of both uring and plasma glucose help to distinguish between these two possibilities.
Changes in reabsorption is reflected in the caiculated fractional excretion (FE): FE = (U/Pp+(U/P);
where U, and P, are the glucose concentrations in urine and plasma, respectively.

The proposed assays provide a broad spectrum of measures of kidney toxicity. Many of these
substances have been shown to be very sensitive in acute uranium toxicity**. Glucose is one of the
most sensitive indicators®® ‘showing increased urine glucose, without concurrent increases in plasma.
LDH and to a lesser extent NAG increase following uranium exposure®”. A transient increase in urine
volume and the appearance of protein in the urine also occur with acute uranium toxicity™. These
measures are used together as indicators of kidney toxicity and carefully interpreted and correlated with
histopathology. Two-way ANOVA is used to lest the statistical significance of any changes.

Histopathology. Immediately following euthanasia on the day of electrophysiological analysis,
tissue samples from bone (tibia, skull), hippocampus, sciatic nerve, kidney, liver, spleen and fragment
capsule with associated skeletal muscle is obtained for histological exarnination or uranium measure-
ment . Based on the literawre, these are the most likely iissues to show increased levels of
uranium'*¥#%91€2 - Grandard procedures for handling biologic specimens are used in the preparation
of the samples. Tissues are perfused, embedded, mounted and stained with hematoxylin and eosin stain
(H & B)*. Specialized stains are used to demonstrate specific lesions or further delineate lesions not
well defined by the H & E stain. For example, silver stains are used on ncural tissue o delineate nerve
fiber disruption or degeneration™.

The pathologist evaluating the tissue is blind to the experimental group from which the tissue was
obtained. The pathologist generates a O to 4 scoring system to evalvate the degree of microscopic
changes observed; where O=no change, !=minimal change, 2=mild change, 3=moderate change, and
4=marked or severe change. All tissue changes observed in the rats implanted with DU are contrasted
and compared 1o the identical tissues taken from the controls. If there are significant changes noted

in a particular system, for example the renal system, a detailed statement of criteria for 0-4 scores is
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stated by the pathologist at the time of interpretation.

Uranium measurement Tissue samples are frozen and shipped by overnight courier on dry ice
to Bauelle, Pacific Northwest Laboratories for analysis of uranium content. The samples are stored
at -70 C until the wet ashing procedure. Wet ashing consists of 12 cycles of treatment of the samples
{over 3 days) with 2 m] of 16 N nitric acid followed by several hours of heating, brief cosling, addition
of 0.5 mi of 30% hydrogen peroxide and reduction of the volume to approximately 0.5 mi. After this,
samples are heated 1o dryness, dissolved in 2 ml of 4 M nitric acid with warming and filtered through
0.45 pm syringe filter units. For analysis, 0.5 mi of sample or identically handled standards are
dissolved in 2 ml of Uraplex reagent. The samples are analyzed with a Kinetic Phosphorescence
Analyzer (KPA-11, Chemchek Instruments Inc, Richiand WA). Background measurements are made
using 4 M nitric acid. Calibration curves are established prior to sample analysis. Measurements
include analysis of relative standard deviations and correlation coefficients of the luminescence decay

curve.
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UNPUBLISHED DATA UNPUBLISHED DATA
RESULTS
DOSE RANGING STUDY

The first aim of our study was to determine appropriate doses for the subsequent toxicological
analysis. Qur pilot studies revealed that 8 DU pellets were well tolerated by the rats despite high urine
ievels of uranium; biochemical and histopathological damage were not evident. To determine the high
dose for the present study we attempted to maximize the implanted number of DU pellets that could
be tolerated by the rats and produced kidney uranium levels in the range of 0.7-1.4 ug/g. We implant-
ed 4, 6, 16, 18 and 20 pellets into 4 animals each and evaiuated urine, plasma and kidney levels afer
two weeks. The two-week time point was chosen to allow the urine and kidney levels of uranium to
stabilize following implantation. Tantalum peilets were implanted in 4 animals for controls. As
illustrated in Figure 1, the vranium (U) levels in vrine, plasma and kidney were significantly increased
in all DU implanted animals. There was a wide variation in the levels from animal to animal but a
dose dependence was evident. Animals implanted with 4 DU pellets averaged 0.66 = .20 ug U/g while
20 pellets resulted in 1.22 £ .31 ug U/g in the kidney. Urine levels in animals with 4 DU pellets were
83.3 = 37.2 ug U/ and in animals with 20 peliets were 262.0 + 99.2 ug U/L. In comparison, tantalum
(Ta) implanted animals showed 0.002 ug/g U in kidney and 2.66 ug U/l in urine. None of the implant-
ed or control animals demonstrated any obvious health problems. No significant differences were
observed in the biochemical analyses of urine and serum: NAG, LDH, protein, osmolarity, glucose,
urea, Or creatinine. Based on these data, we chose 20 DU pellets as our high dose and 4 DU pellets
as our low dose. The intermediate dose was calculated as the approximate logarithmic mean of the
high and low doses; 10 DU pellets. All animals always received a total of 20 peliets, 10 in each
hindlimb. For example, the low dose of 4 DU pellets consisted of 2 DU pellets and 8 Ta pellets in

each rear leg.
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THIRTY-DAY TOXICITY STUDY

Because of the staggersd experimental schedule required for complete analysis of the numerous
experimental endpoints, all subjects have not been evaluated to date. Sample sizes, therefore, will vary.

Neurotoxicity: Animals implanted with 4, 10 or 20 DU pellets, 20 Ta pellets and non-susrgical
controls were evaluated for body weight and for changes in the functional observation battery (FOB),
locomotor activity, and passive avoidance learning. The rats were weighed weekly and all steadily
gained weight. No significant differences in body weight (P>0.05) were observed among the 5 experi-
mental groups (N=7-8/group) at any time point (Figure 2}.

There were no significant differences among the 5 experimental groups for their performance on
the passive avoidance test (N=7-10/group). All animals learned to avoid the mild foot shock within
2.3 wrials. The latency to initial crossover (approximaiely 60 sec) was also not significantly different
among groups (Figure 3). In addition, the FOB did not reveal any significant differences among the
experimental groups. Grip swength of the hind- and forelimbs was not significantly altered by DU
exposure (N=7-10) (Figure 4). Sensorimotor, neuromotor and autonomic responses as well as loco-
motor activity showed no significant differences across the experimental groups (N=8-9/group), As
expected in all groups, the initial locomotor activity was high when the animals were first placed in
the activity monitors because of exploratory behavior which subsided over time (Figure 5). Conduction
velocity measurements from the nerves of the hindlimb also did not reveal any differences among the
experimental groups (data not shown, N=2-3/group).

Nephrotoxicity: The urine and serum samples have been analyzed for biochemical markers of
kidney toxicity (N=6/group). Osmolarity, 24-hour volume, pH and urine levels of glucose, protein,
NAG, LDH, and urea nitrogen were not significantly altered. The data for urine glucose, protein and
NAG are shown in Figure 6. Serum levels of urea nitrogen and glucose were also not significantly
affected by experimental procedures {datz not shown). Creatinine clearance was not significantly
different among the experimental groups: Non-surgical 2.9 = 0.5; Ta controls 2.6 + 0.7; 4-DU 2.7
0.6; 10-DU 2.8 + 0.2; 20-DU 2.6 + 0.6 (N=8-10/group). Fractional excretion (FE) of glucose (glucose
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clearance/creatinine clearance) was similarly not significantly affected by the experimental procedures
with all groups showing an FE approximately equal to 0.001 with high variability.

Histopathology: Tissues have been excised and fixed for histopathological analysis. These tissues
(bone: tibia and skull, kidney, spiean, liver, brain, and muscle: proximal and distal) have not yet been
processed and evaluated. During excision of the pellets it was observed that the depleted uranium
pellets but not the tantalum pellets were associated with adherent tissue. In the 30.day animals, a
capsule had not fully formed around the pellets and dark fluids were not observed near the fragments.

Uranium distribution: Tissues and fluids from two rats of each of the 5 experimental groups have
been analyzed for uranium content by Battelle Pacific Northwest Laboratories and provide some inter-
esting preliminary findings. The remainder of the tissues {N=5 per group) have been shipped recently
to the Bauelle Laboratories for measurement. In the preliminary analysis uranium in the urine and
kidney.was dose-dependent, in contrast to serum uranium (Figure 7). Uranium distributed to bone, both
skull and tibia, in relation to the number of DU pellets (Figure 8). The levels of uranium in bone were
comparable to the levels in kidney. Muscie from the forelimb (distal muscle, Figure 8) also showed
a dose-dependent distribution, although at much lower levels (note the change in ordinate scale). Some
of the muscle samples that were in close proximity to the DU peliets showed exceptionally high levels
of uranium. It is our belief that these high levels resuited directly from fragments of the impianted
pellets in the analyzed samples. This "contamination” could have occurred during the removal of the
pellets at ume of necropsy or might have happened by flaking and redistribution in vive. Further
analyses are expected to clarify this issue.

Spieen samples showed a dose-dependent showed accumulation of uranium while liver samples
exhibited only background levels (Figure 9). Brain tissue showed low levels of uranium in animais
implanted with 4 or 10 DU pellets. However, in animals implanted with 20 DU pellets, brain uranium

levels reached concentrations approaching those in the spieen (Figure 9).
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CONCLUSIONS

The dose ranging study provided the data for establishing the appropriate numbers of DU pellets to be
used in the toxicological studies. We found that 20 pellets of DU met our criteria for the high dose
while 4 pellets was determined to be appropriate for our low dose. Ten pellets was calculated to be
the appropriate intermediate dose for the evaluation of the toxicological effects of depleted uranium,
The 30-day study was initiated and almost ail of the 30-day experimental animals have been now been

euthanized. The biochemical analyses have been completed on approximately two-thirds of the sam-

ples. Uranium analysis has been completed on only two animals from each experi ! group but
the remaining samples from an additional 5 animals per group are currently under evaluation. Histo-
logical evaluation of the collected tissues will be initiated shortly. This month, we are initiating the
surgical implantation of the depleted uranium pelets for all the remaining time points (6 months, 12
months and 18 months). Although our current findings do not demonstrate significant toxicological
effects within the first thiny days of exposure, the levels of uranium in various target tssues suggest
the potential for measurable toxicity with chronic exposure. Furthermore, continued analyses of the
toxicological endpoints and localization of uranium will allow an improved model of the biokinetic
distribution of the metal.

The high dose of DU used in our study (20 DU pellets) produced kidney uranium levels of approxi-
mately 1.2 ug U/g kidney wet weight within 2 weeks. These levels were found to be sustained for at
ieast 30 days. Although these levels of uranium have been reported by others to cause renal toxicity,
our data do not demonstrate any significant signs of nephratoxicity. Chemical form, route of adminis-
tration, and the dose of uranium exposure can all affect the toxicological consequences and distribution
of uranjum. The uranium levels that result in kidney toxicity are a matter of debate in the literature.
The Nuclear Reguiatory Comniission has set 3 pg/g as an lower limit for toxicity. However, several
studies reflect damage at lower levels. For example, Diamond et al.’ observed acute, but reversible,

renal toxicity in rats at jevels as low as 0.7 ug/g following i.v. injection of urany! fluoride. In contrast
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are the studies of Leach et al.®* demonstrating no renal toxicity in rats following chronic inhalation
exposure to uranium dioxide producing kidney levels up to 1.1 pg/g. The absence of effects in our
present study does not preclude the possibility that with longer exposures to the uranivm, toxicity will
develop.

‘While bone and kidney are well accepted as primary reservoirs of uranium, other organs accumulate
the metal to varying degrees. With oral administration of 8 mg/kg/day uranyl acetate for 4 weeks,
Ortega et al.*’ found kidney, liver and thyroid as primary sites. A single intravenous injection of
sodium urany! tricarbonate distributed in 24 hours to kidney, liver, spleen and bone but at 30 days was
detected predominantly in spleen and bone®. As expected, our preliminary data reveal that 30 days
after implantation of DU pellets, levels of uranium in bone and kidney are high. Both marrow bones
(tibia) and non-marrow bones (skull) accumulated uranium. Concentrations in the liver were not above
background while concentrations in the spleen and muscle were significantly higher. Muscle leveis
raise the possibility that neuromuscular deficits will develop through heavy metal effects. Spleen levels
cause concern that immunological consequences could arise. Future studies are planned to address this
possibility. In agreement with the literature ** uranium did not accumulate in the brain at the lower
doses of DU. However, at the high dose, the levels were comparable to those in the muscle and
spleen. This raises the concern that central nervous system consequences will occur with continued
high levels of DU exposure. Our later time points planned for this study will address these concerns
with behavioral and electrophysiological analyses. Levels of uranium excreted in the urine remained
high throughout the 30 days. This suggests that uranivm continues to leech out of the DU pellets,
although serum levels are relatively low. This is also reflected in the Desert Storm veterans with

embedded DU shrapnel who continue to excrete uranium in their urine even years after injury.
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FIGURE 3 PASSIVE AVOIDANCE TEST
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tnileried Servicey Tniversity 6f the Health Scicnces Reveardh-pay 1997
. 3 Coe

MICRODOSIMETRY OF ALPHA PARTICLES FOR IN-VITRO HUMAN-CELL
TRANSFORMATION STUDIES USING THE MONTE CARLO TECHNIQUE

1J. StJohn, A.C.Miller, R.C. Bhatt, B.A. Torres, and HM. Gerstenberg
Radistion Sciences Department, Armed Forces Radiobiology Research Institute

Recent studies involving exposure of human osteoblast-like cells (HOS) to a solution of
depleted uranium (DU) uranyl chioride (NO,CL) resulted in genetic alterations associated with
an induction of the tumorigenic phenotype [Miller, et al., to be published]. This transformation
may result from either heavy-metal induced alterations, exposure to 4.2 MeV alpha particles
emitted by 2*U in NO,Cl, ora combination of the two. This work describes the modification
and application of an existing Monte Carlo calculational code developed by J.L. Humm
[Radiation Research 134, 143-150 (1993)}, which was designed and tested for use in predicting
cell inactivation by alpha-particie emitters, to estimate the specific energy  delivered to the HOS
cells in-vitro. The relative uptake and partition of 238U onto the cell walls and into the
cytoplasm and nuclei were determined and used in the code to calcuiate the energy deposition
stochastics to individual cell nuclei for various exposure times and uranium concentrations.
The results of thesa calculations will be compared with transformation frequency to determine
if transformation rate is correlated with radiation dose.
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P08-138

MEASUREMENT OF DEPLETED URANIUM [N CELL
PARTITIONS TO CORRELATE MICRODOSIMETRIC DOSE
ESTIMATES AND CARCINOGENESIS STUDIES OF HUMAN
OSTEOBLAST-LIKE CELLS (HOS): M.M. Hamikoa®, J. W. Ejnik®, A.
E. Ofufade®, J N. Sanders®, HM. Gersienberg. A.C. Miller, AJ. Carmichael®.
Armed Forces Radiobiology Research Institute (AFRRI), Bethesda, MD
20889.

Current efforts to assess possible late health effects of embedded depleted
uranium (DU) tragrments depend greally on accurate quantification of uranium
in biological samples. Therefore, AFRRI has established an analytical lab 0
measure ursnium by phosphorescence. The phosphorescence insiumentation
in use is the Kinetic Phosphorescence Analyzer, KPA- 1, with an sutomatic
sampier developed by Chemchek [nstruments, Inc. Richland, WA [Analytical
Chemisry, 64, 1413-1418 (1992)]. The KPA measures the decaying
phosphorescence of the excited uranyl complex with respect to ume. The
fethod is sensitive and accurate with a quoted detection limit of | ng/L and 3
standard deviation below 5% for uranium concentrations greater than 100
ag/l. The phasphorescence results will be compared 10 the DU specific -
activity by counting alpha and beta particles using gas proportional counters.
This work will desermine quantities of DU distributed to specific subceliular
locations ia HOS cells currently used in these ransformation studies. The
results wilt be incorporated im0 the Momss Carlo calculational code for
microdosimewic dose-estimaes [St. Joha et al., Abstract, Radistion Research
Meeting. May 1997). Furthermore, the results describing the DU subcellular
Jocalization will provide information that is essential 10 a beer understandiag
of the mutagenic and cytogenetic results (Miller ot al., Abstract, Radiation
Research Meeting, May 1997] and allow comparisoas between the chemical
and the radiological toxicity of DU in the carcisogenesis results.
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#787 Monday, April 22, 1996, 8:00-12:00, Poster Section 8
Carcinegenesis risk sssessment: Oucogenic activation by depleted ursnium com-
pewnds ix vire and in vive. Miller AC, Whittaker T. Benson K. Armed Forces
Rodiobiol. Res. Ins1.. Bethesda, MD.

Limited data exisis 10 permit an accuraie assessment of risks for carcinogenesis from
depieted uranium (DU) embedded fragments or inhaled particulates: DU-risk assess-
mem is complicated by the dual toxicity of imbedded DU fragments, i.e.. chemical vs,
radiological. Epidemiological studies have indirectly linked exposure to either none
radioactive heavy-metal pounds or radicacti ium o human carcinogenesis
and oncogene activation. At 2 negligible radistion dose (< .75 urad), transformation of
humsn cells 1o the wmorigenic phenotype was induced using soluble DU-uranyl
chioride (UO,Cl,). Significant changes were observed in transformation raie, saturation
density, growth rate, tumorigenicity in vivo and metastatic capability of DU-transformed
cells. Genetic alterstions included oncogene activation. ¢.3.. ras. bel2, and tumor
IPPIESSOrN gene muistion. ¢.§.. p33. Similarly, in vive studies demonstraled expression
of ras, fos, and jun in muscle tissue obtained from ras with implanted DU pellets. In
contrast, tissues obuined from rus with implanted tantalum peliets did not show
oncogene expression. These data suggest ihat long-term cellular exposure o ursaiom
could potentiaily de critical 1o deveiopment of neoplastic disease in humans.
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Lirnited data exists tO permit an accurate assessment of risks for Carcnogen.
osis from depieted uranium or inhaled particulatey;
OU-risk assessment is compiicated by the dual toxicity of imbedded DU g
merts, Le., chamical va. radiologicel. have increcsy
finkad exposure to either non-radioactive heavy-metal compounds or

© inogenesis and actvation. We have shown g
O-uranyl transionm human celis to the tumorigenic phenotype aly

nogeness, 6.9, 0 " "
kiiney tizsues, which showed & 19- 10 1000- fold increase in uranium levels ax @)
months after pellet implantation, siso demonstrated aberrant expression of ms,

oncogens p
p53. Thess data suggest that long-term ceilular exposure t0 depleted uranum
could potentialty be critical 1o deveiopment of neopiastic disease in humans.
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P22-457

TRANSFORMATION OF HUMAN CELLS BY DEPLETED
URANIUM-URANYL CHLORIDE: ASSOCIATION WITH
MUTACENIC AND CYTOCENETIC EFFECTS

AC. Miller', T. Whittaker!, fisquan Xu', {1. Siu®, N. Magd? 'Armed
Foeces Radiobiology Roesearch fnstitute and *Mokeeular Pharmacology,
Div. Cancee Treatment, NCL NI Bethosda, MD 20889,

Limitod data exists to permit an accurate assessment of risks
for earcinogenesis from depleted uranium (DU) embedded (ragments
o inhaled particulates; DU-risk assexsinent is complicated by the dual
taxicity of imboedded DU fragments, i, chemical vs. radiological.
Epidemiological studivs have indincctly linked exposure to cither non-
radivactive heavy-mctal compaounds or radioictive uranium to human
carcinogenasis and oncogene activalion. We have shown that DU-
uranyl chloride can transform hunan oulls to the tumorigenie
phenotype at a negligible radiation dose (24 he DU-cxposure).
Reeently, we examined the clastogenic and mutagenic actions of DU-
urany! chioride. DU inducd matations in both the Satmonella
pyphinrarinm toster strains TA X and TA 102 at concentrations greater
than 5§ uM. In contrast, nivkel sulfate did not induce any mutations in
these Lester strains, However, both DU-uranyl chloeide and nickel
sulfate did induce unschedulod DNA synthusis, 2 measure of DNA
repaie, in the human cell madel. The eytogenetic tuxicity of DU-uranyl
chioride was also studied. The results demonstrated that DU-uranyt
chloride wos genotuxic 1o hunuan culls as revealed by increasing
froquencies of micronucle and sister chromatid exchanges. Thore was
approximately a 2-fold increase in micronucked and sister-chromatid
exchange friquency in DU-treatd culls; in contrast, lead acctate
treatment caused o slight incrcase in micronucke formation but had
no significant cffoct on sister chronatid cxchange fricquency. These
data on the genotoxic amd mutagenic belavior of 2 DU-compound,
which concur  with our  previous  sosulls demonstrating  the
transforming capability of DU-urinyl chloride, continue to suggest
that long-term collular exposure to depleted uranium could potentially
be eritical to developuwnt of neoplastic disease in humans,
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21003 ONCOGENES AS BIOMARKERS FOR LOW DOSE RADIATION-INDUCED DELAYED HEALTH EFFECTS
AC Miller PhD, T Whittaker, ] Hogan, § McBride PED, X Benao PRD  Armed Forces Radiobiclogy Resesrch Institute,

Bethesda, MD 20389, USA

A!M.Tn ine if subletha! axp s 10 ionizing radiati 3 te military p ‘u. pleted iwm, {60)Co, results in
the ion of in the 'pﬁmﬂwm&emd&a‘ kers &5 8 mol pidemiologi
pproach to study carc is. METHODS: Two approaches have boen developed in our & Y 1o investigate the aswciati
betwoen ivation and i i dmmmwbwum Rodents were exposed to (60)Co
pmmumasccymnmwmzooecn Amhm:uﬂyWMummmmm
oncogene activation. Secondly, tissues from rodents i with depletad (DU) pellets were similarly analyped for
oncogene activatics. RESULTS: Results & g that d exp © {60)Co gamma radistion (25 cGy/week/8 werks) of

mrlmummuwm«mmmndmmmmmudmmm Northern saaiysis of
animal tissues demonstrated that sy, mye, bel, and fas were clevated in both lung and liver tissues 232 days following the radiation
tegimen. In contrast, jung tissues from animals oot exposed to radistion demonstrated only & slight elevation in e sxpression.
Mu:ieumvbmnd&mmmﬂsmmmmmnuw&mhud:mmmdmdknﬂsmmﬁdw
implantstion. Furthermore, there was & dosed bty the level of rus expression increase and the number of
DU pelicts implanted in kidney tissue, Tuaamnmhﬂmmmumpmﬂummmymﬁmmn
Mmmwnmuammmuewnm&wm
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TRANSFORMATION OF HUMAN CELLS BY URANYL CHLORIDE: GENETIC
ALTERATIONS

AC. Miller', T. Whittaker', CR. Woodruff', RC. Bhatt, H.M. Gerstenberg, and S. Shack®. *Armed
Forces Radiobiology Research Institute snd *Clinical Pharmacology Branch, Div. Cancer Treatment,
NCI, NIH, Bethesda, MD 20889,
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introduction

Natural uranium (U) consists of three isotopes: 23U
(99.276%). 23U (0.718%). and *HU (0.0056%). Dur-
ing the uranium enrichment process two isotopic
mixtures are produced. “enriched uraniunt” and "de-
pleted uranium” {DU) with different relative ratios
of the three isotopes. Enriched uranium contains a
higher percentage of the tissionable isotope U and
is used for nuclear reactor fuel and nuclear weapons.
DU has a lower ¥ content. The DU used by the
U.S. military for kinetic energy penetrators is al-
loyed with titanium (3.75%% by weight) to increase
its tensile strength and to retard oxidation. Current

U.S. antitank weapons contain DU pernetrators, and
most of the Abrams tanks are armored with DU
During Operation Desert Storm, DU munitions were
fired by the Army and Air Force. Unforwnately,
during this conflict, a number of U.S. military per-
sannel were wounded by DU fragments {Daxon,
1993: Daxon and Musk, 1993; GAO Report, 1993).
Many of these fragments were not removed because
the surgical procedure would produce excessive tis-
sue damage. Radiographs of injured soldiers show
multiple embedded fragments ranging in size from
I mm to over S mm in diameter (see figures 1 and

Fig. L. Rodiograph of theleg of asoldier wounded by a DUnminition dyring the Persian Gulf War. This soldier also fnd DU fragments
i the feet and kices of both legs.
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Fig 2. (A) Photograph of an aceual DU fragment removed from a sofdier wonnded during the Gulf War, (B} Photograph of o
Ta peliet implamed in a rai. {C) Photograph of o DU pellet implanted ina rat.

2a). Indeed. fragments as farge as 20 mm in diameter
have been noted in other patienls. Bioassays taken
over a year after injury indicate that uranium was
present at levels up to 30 ug U/l urine, well in excess
of natural background (U.S. Army Enavironmental
Hygiene Agency Memorandum for Office of the
Surgeon General, 1994),

Although the toxicity of embedded DU is unknown,
numerous studies have addressed the consequences
of inhalation, ingestion, and parenterat administra-
tion of other forms of uranium (Diamond, 1989; La
Touche et al.. 1987; Morrow et al., 1982; Ortega et
al., 1989a. b; Wrean et al.. 1989). After uranium is
absorbed, it circulates in the blood as the uranylion,
forming uranium-carbonate and uranium-albumin
complexes. As the urapium-carbonate complex
passes through the kidney, itis filtered rapidly by the
glomeruli where 60% to 80% of the absorbed ura-
nium is excreted in the first 24 hours after acute
exposure. The uranium that is not excreted is reab-
sorbed by the proximal subules where it produces

significant toxic effects. Uranium also enters the
bone, where it competes with calcium ro form com-
plexes with phosphate ions, thus becoming pant of
the bone matrix (Cabrini et al., 1984; Domingo et al.,
1992; Gugliclmottt et al, 1989; Neuman, 1950).
This bone matrix then serves as both 2 long- and
short-term storage site from which uranium is stowly
released back into circulaiion (Kathren et al., 1989;
Wrenn et al,, 1985). The liver and muscle are other
major sites of uranium deposition, with a possible
long-term storage mechanism in the kidney (Kathren
et al.,, 1989; Wrean et al.. 1985).

Acute morphological and biechemical changes of
the kidney result from uranium exposure (Diamond,
1989; Kocher, 1989; Leggett, 1989; Neuman, 1950).
Changes in the glomerular epithelial architecture
(Kobayashi et al., 1984) and cellular necrosis in the
proximal tubules near the corticomedullary junction
of the kidney have been reported in experimental
animals after acute uranium exposure (Brady et al,,
1989; Haley et al., 1982; Haley, 1982). In addition,
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polyuria, enzymuria, glucosuria, and increased ex-
cretion of amino acids have been demonstrated { Dia-
mond, 1989; Diamond et al., 1989; Kocher, 198%;
Zalups et al., 1988). Acute renal failure can indeed
occur following exposure to high doses of uranium
(Neuman, 1950; Ubios et al., 1994). Even acute
environmental stressors such as restricted diets or
changes in housing conditions have enhanced ura-
nium toxicity significantly (Andrews and Bates,
1987. Damon et al., 1986).

Few studies have addressed the chronic toxicity of
uranium, and the results available are conflicting
(U.S. Department of Health and Human Services,
1990). Galibin and colleagues {1971) reported se-
vere renal toxicity in rats that inhaled ammonium
diuranate (1 or 8 mg/m?), a slightly soluble uranium
compound, for 128 days. Urine protein and blood
non-protein nitrogen were elevated. In the proximal
tubules, there were sloughed dead cells and abnor-
mal regenerating cells. Although the total number of
tubules was reduced and the kidney exhibited an
increased amount of connective tissue, all the ani-
mals recovered. In contrast, Leach and colleagues
(1970; 1973) found no renal toxicity in rats repeat-
edly exposed to uranium dioxide dust (5§ mg/m®) for
a period of |2 monihs nor in dogs or monkeys
exposed for 5 years. Yet uranium concentrations in
the kidneys were as high as 1.1 pg U/g kidney wet
weight in the rat, 83 pg U/g kidney weight in the
dog. and 17.0 pug Ufg kidney weight in the monkey.
Uranium concentrations at these levels have been
reported (o cause acute renal toxicity (e.g.. Kathren
et al., 1989). Thus, the chronic effects of uranium
exposure remain for the most part unresolved (Dia-
mond, 1989).

The threshold concentration of kidney uranium lev-
els in humans that result in kidney chemical toxicity
is in dispute (Diarmnond, 1989: Kathren and Moore,
1986, Kocher, 1989; Stradling et al., 1988). While
the Nuclear Regulatory Commission has set the level
at 3.0 ug U/g kidney weight for renal damage in
humans, there is evidence from both human and
animal reports that this level could be considerably
lower, For example, chronically exposed uranium
mill workers, whose kidney uranium levels probably
did not exceed 1 pg U/g kidney weight (Thun et al.,
1985), showed mild renal dysfunction with in-
creased urinary excretion of B;-microglobulin and
various amino acids. In rats exposed subchronicaily
to low doses {cumulative dose: 0.66 or 1.32 mg/kg)
of uranyl fluoride, kidney uranium levels as low as
0.7 w0 1.4 pg U/g wet weight kidney produced cellu-
lar and tubular necrosis of the proximal tbule, pro-
teinuria, and enzymuria (Diamond et al., 1989).
These changes in rat renal function, however, were
temporary, with complete recovery occurring within
35 days of exposure, These studies are important
because they indicate that renal injury can occur at
kidney uranium levels well below the 3.0 pug U/g
limit.

Currently, no research into the direct toxic effects of
embedded DU has been reported. The toxicity data
that exist for low-level chronic uranium exposure
used other routes of administration, and the results
are contradictory. The uranium levels in humans that
result in kidney toxicity are in dispute. For these
various reasons, it is necessary to determine the
health risks to the soldier resulting from long-term
exposure to DU fragments. The goal of this pilot
study was to establish an animal model that could be
used in future research to investigate the biological
effects of embedded DU.
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Methods

Subjects and Experimental Design

Subjects were 12 naive Sprague-Dawley male rats
(8-10 weeks old) obtained from Charles River
Breeding Laboratories, Raleigh, N.C. On armival,
rats were quarantined and screened for diseases and
were maintained in an AAALAC-accredited facility
in accordance with the Guide for the Care and Use
of Laboratory Animals (NIH Publication No. 86-23).
Six rats were implanted with eight DU pellets (four
in each biceps femoris muscle of the lateral thigh),
and six rats were implanted with eight tantalum (Ta)
pellets. Rats were individually boused in plastic
Micro-Isolator cages with hardwood chips as bed-
ding; during urine collection, rats were placed in
metabolic cages. Commercial rodent chow and acid-
ified water (pH 2.5, using concentrated HCI) were
provided ad libirim. Rats were on a 12-hour light/
dark cycle.

DU and Ta Pellets

DU pellets (1 mm indismeter x 2 mm in jength) were
obtained from Oak Ridge National Laboratories,
Oaok Ridge, Tenn. (see figure 2¢). The cylindrical
shape was chosen because it is the geometrical aver-
age of fragments leftin soldiers wounded by conven-
tional or DU munitions. The size of the pellats was
based on two considerations. First, the total DU
implanted was approximately 1% of the total biceps
femoris muscle volume and did not seem o cause
undue discomfort to the animal. Second, the surface
area of 8 DU pellets of this size should result in
detectable urinary uranium levels. DU peilets con-
sisted of 99.25% DU and 0.75% titanium by weight.
The uranium isotopes in DU were 28U (99.75%),
3511 (0.25%), and trace amounts of U, This is the
same DU alioy used in U.S. military munitions.

Ta pellets (1 mm in diameter x 2 mm in length) were
obtained from Alfa Products, Ward Hill, Mass., and
served as the heavy metal control (see figure 2b). Ta

was selected because its density is similar to DU
density, 16.6 g/em? for Ta versus 18.8 glem? for DU
{Radiological Health Handbook, 1970}, it is rela-
tively inert in a biclogical medium (Johansson et al,
1990), and it is commonly used in human orthopedic
reconstructive surgery {Hockley et al., 1990).

Surgicat Procedures for Pellet implantation

Before implantation surgery, the DU and Ta pellets
were cleaned by immersion in an industrial deter-
gent, rinsed in absolute alcohol, sterilized by immer-
sion in a 50% nitric acid solution for 3 minutes,
rinsed with sterile water, and then placed in acetone
to inhibit oxidation. These sterilization procedures
completely remove the oxide formation from the
surface of DU metal (Tonry, 1993), and the results
of an abbreviated sterility test of 10 Ta pellets using
sither a thioglycollate medium or soybean-casein
digest medium detected no microorganisms.

Rats were administered atropine (0.05 mg/kg .m.)
before being anesthetized. Anesthesia was induced
with ketamine hydrochloride (50 mg/kg) in combi-
nation with xylazine hydrochloride (10 mg/kg)
giveni.p. ina0.5-ml bolus, using a 25-gauge needle.
These injections were administered intraperitone-
ally 1o prevent irritating the site of implantation. The
surgical sites were then shaved and cleansed with
Betadine. Four peliets were implanted approximate-
Iy 15 mm apart in each biceps femoris muscleon the
lateral side of each thigh. Using a scalpel blade,
incisions were made through the skin and approxi-
mately 10 mm deep into the muscle mass. The proxi-
mal incisions were 10 mim distal to the iliac crest and
were the implantation sites of the first peliets. Pellets
were secured in place with absorbable sutures
{Dexon 4-03 to prevent movement. Rats were closely
monitored following surgery until they were ambu-
latory. A veterinarian or a veterinary technician ex-
amined the surgical sites for signs of inflammation,
infection, and local DU toxicity daily for 2 weeks
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following surgery and weekly thereafter throughout
the study.

Behavioral Measurements

Locomotor activity and grip strength were assessed
on days 3 and 5 before surgical implantation and on
days 1, 3,7, 14, 28, 60, and 120 after surgery. Loco-
motor activity was quantified using computerized
Digiscan activity monitors (Omnitech Electronics,
Columbus, Ohio). Each monitor used an array of
infrared photodetectors spaced 2.5 cm apart to deter-
mine horizontal locomotor activity, which was ex-
pressed as total distance wraveled. Activity was
monitored for 1 h with measurements taken every §
min (Landauer et al., 1988).

Immediately following tocomotor activity testing,-

the strength of both hindlimb and forelimb grips of
each animal was measured using a grip strength
apparatus {San Diego Instruments, San Diego,
Calif.). In this test, the animal was required to gripa
rectangular wire mesh surface (12 x 7 om) with its
forepaws and was then gently pulled back along a
platform until its grip was broken. The backward
motion was continued until the animal’s hindpaw
gripped another rectangular wire mesh surface (12x
10 cm), As with the forelimb grip, the animal was
gently pulled back until the hindlimb grip was bro-
ken. Readings on three push-pull strain gauges were
used to record the maximurm strain required to break
both forelimb and hindlimb grips. This behavioral
test is used in many laboratories to assess muscular
weakness (Haggerty. 1989; Meyer et al., 1979).

Urinary Sampling and Collection Procedures

Urine samples were collected following behavioral
testing on days 1, 3, 7, 14, 28, 60, and 120 after
surgery and analyzed for uranium levels. Sampling
at these time points was necessary because signs of
nephrotoxicity in laboratory animals exposed to low
doses of uranium are frequently not detected until 3
to § days after exposure and may subside within 7

days (Diamond, 1989), Urine samples were col-
lected from rats in individual metabolic cages (23.5
cm diameter x 12 cm high) where they had continu-
ous access to food and water. Rats were acclimated
to the metabolic cages for 5 days before the study
began because naive rats exposed to these housing
procedures have shown a stress-induced increase in
uranium toxicity (Damon et al., 1986).

A 24-h urine sample was obtained from each rat, and
the volume was recorded. In addition, each animal’s
body weight and food and water consumption were
recorded. Care was taken to prevent contaminating
the urine with food or feces. After collection, urine
was filtered to remove any debris and stored in
plastic containers at 4° ( until analyzed. The meta-
bolic cages were disinfected and decontaminated
between each animal use. During animal-handling
periods, overt signs of behavioral toxicity and the
overall appearance of the rats were recorded.

Determination of Urinary Uranium Levels

Urinary uranium levels were determined by aipha
spectrometric techniques (Martin Marietta Energy
Systems, Inc., Oak Ridge. Tenn.). An aliquot of the
sample was dissolved in nitric acid (HNO,) and
hydrogen peroxide {(H,0,). The sample was then wet
ashed, and the uranium coprecipitated with calcium
oxalate. After dissolving the precipitate in HCI, the
uranium was further separated by ionexchange chro-
matography. The uranium was then eluted from the
column with a solution of dilute HCI to which ti-
tanous chloride had been added to reduce actinides
that may have been in an elevated oxidation state.
The final fraction of the eluate was treated first with
ascorbic acid to reduce any iron and then with hy-
drofluoric acid. The uranium isotopes were next
coprecipitated on neodymium fluoride. The neo-
dymium was caught on a 0.1-um filter, which was
rinsed, dried, and then mounted on # planchet for
alpha spectrometry. The minimum detectable activi-
ties (MDA) for uranium in urine using these proce-
dures were 1.4 x 10 pga for 23U and 0.03 ug/ for
8y
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Surgical Implantation

Two rats assigned to the DU group and one rat
assigned to the Ta group did not survive implanta-
tion surgery. One of these rats expired during
surgery, and the other two within 6 h after surgery.
Necropsies indicated asphyxiation, suggesting
that the animals received too much anesthetic. The
other nine animals were alert and moving in the
metabolic cages within 2 h after surgery. Figure 3
is a radiograph of the left rear leg of arat implanted
with four DU pellets: the right rear leg was also
implanted with four DU pellets. The cylindrical
shape and size of the pellets are similar to DU
fragments observed in wounded soldiers (figure

1).

Locomotor Activity and Grip Strength

The locomotor activity of rats implanted with DU
pellets was not significantly different from the activ-
ity of rats implanted with Ta, p >0.05 (figure 4).

—Ta(r=5)
VSOP , *DU(n=4)

‘MQ/HXA 1 |

—

Ta control (%)

PR . . ,
53 246 13 29 60 120
time postimptantation (days)

Fig. 4. Locomotor activity of rats surgically implanted with DU
pellets expressed as percent of Ta control. Vertical bars repre-
sent the SEM (standard error of the mean).

Fig. 3. Radiograph of the left rear leg of a rat surgically implanted with four DU pellets (1 mm in diameter x 2 mm in length).
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Fig. 5.(A) Forelimb grip strength of rais before and after receiv-
ing DU or Ta implants. Verticat bars represent the SEM. (8)
Hindlinb grip strength of rais before and after receiving DU or
Fuimplants. Verrical bars represent the SEM.

Similarly, neither the forelimb nor the hindlimb grip
strength of the two groups was different, p >0.05
(figures Sa and 5b).

Body Weights, Food and Water
Consumption, and Urinary Output

The body weights of the rats embedded with DU
pellets were not different than the body weights of
rats embedded with Ta, p »0.05 (figure 6). In fact,

700~
600 -
. 500k
=
£ 400k
H
g 300+ *Ta
200 vou
100 |-
ohs . : . )
o 30 80 L 120
me {day}

Fig. 8. Body weighis of rots before and after receiving DU or
Ta implanis. Vertical bars represent the SEM.

food consumption (g)

olt | L L 1
[ 30 60 90 120
tima {day}

Fig. 7. Food consumption of rass before and after receiving DU
or Ta implants. Vertical bars represent the SEM.

the body weights in both groups remained relatively
stable for the first week following surgery and, as
expected, increased throughout the study as ob-
served in normal rats.

The food and water consumption for the DU- and
Ta-implanted rats did not differ, p >0.05 (figures 7
and 8). There was, however, a trend toward a de-
crease in water consumption for the Ta group and an
increase in water consumption for the DU group.

There was a significant difference in the volume of
urinary output between the DU and Ta groups. On
the day of surgery, urine output for the Ta group
decreased but did not change for the DU group. p

*Ta
- v DU

water consumption (ml)
8 8 8 8 3

i s i
[ 0 60 £ 120
tima (day)
Fig. 8. Water consumption of rats before and after receiving DU
or Ta implants. Vertical bars represent the SEM.

o
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Fig. 9. Urinary ouiput of rais before and after receiving DU or
Ta implants. Vertical bars represent the SEM,

<0.05 (figure 9). This decrease in the urinary output
for the Ta group, however, was temporary and re-
turned to baseline levels by day 3 after surgery.

Urinary Uranium Levels

Figure 10 illustrates mean uranium levels in the urine
of DU-implanted animals and the pooled value of the
uranium analysis for Ta-implanted animals after im-
plantation surgery. Figure 11 provides the individual
urinary uranium levels of the four DU-implanted
rats. As expected, only background levels of ura-
nium were detected in the Ta control group. In con-
trast, significant levels of uranium were detected with-
in 24 h of DU implantation (mean = 28.69 + 10.00.

§ 300
= 200
is
-J
;3 100
o
&
e o L 1 4
[} 40 80 120
time postsurgery (day)

Fig. 10. Time course of uranium levels detected in the urine of
rats implanted with either DU or Ta, Uranitim concentration
detected in the Ta group is at background levels. Vertizal bars for
the DU group (N = 4) represent the SEM. Urine for the Ta-im-
planted animals was pooled for uranium analyses.

range = 14.21 to 56.99 ug U/1). By day 7 following
surgery, uranium levels had increased nearly four-
fold (mean=111.86+41.05, range =56.38t0233.91
ug U/) and remained elevated at day 120 (mean =
204.56 £ 99.73, range = 35.01 to 458.53 ug UAN).
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Fig. 11. Individual time courses of uraniwmn levels detected in
the urine af each rat implamted with DU. Dataon Ta time courses
are the same as in figure 10.
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Discussion

The purpose of this study was to develop an animal
model that could be used in future research to deter-
mine the health risks associated with DU fragment
injuries. It was especially important to establish pro-
cedures in which DU exposure would produce uri-
nary uranium levels comparable to those observed
in soldiers wounded by DU munitions during the
Persian Gulf War, Measured by these criteria, this
initial study was successful. The average urinary
uranium level in the rat 24 h after DU implantation
was 28,69 pug U/ This value is very close to the
urinary level of 30 pg U/l reported for soldiers
wounded during the Persian Gulf War and assayed
1 year after injury. Unfortunately, no bicassays were
taken of any of the soldiers within the first year after

DU injury so no direct time course comparisons can -

be made.

It should be emphasized that the urinary uranium
fevels in the rat did not reach asymptote until day 7
following DU implantation surgery and remained
elevated throughout the study (figure 10). Although
the data are preliminary, this finding has ciinical
significance because it indicates that soldiers with
suspected DU fragment wounds should be moni-
tored for uranium exposure for at least the first week
after injury and perhaps even longer. Certainly a
complete pharmacokinetic study should be conduct-
ed to definitively address this patient-monitoring
issue (Daxon, 1993).

Although numerous studies have assessed the toxic
effects of other forms of uranium exposure {Dia-
mond, 1989, and Kacher, 1989, for the latest reviews
of the literature), this is the first study that assessed
the effectsof i ularly embedded DU, Therat
proved to be an excellent animal model for this

purpose. It tolerated the surgical procedures for pel-
let implantation relatively well, as measured by both
locomotor activity and grip strength (figures 4 and
5}, both indices of quality of life for humans. Further,
the lateral thigh muscle of the adult rat is large
enough to implant at least four peflets (1.0 mm
diameter x 2 mm length) intoeach leg (figure 3), with
the possibility of as many as ten pellets. Moreover,
the rat’s lifespan of more than 18 months enables it
to be used in chronic toxicity studies (Brady et al.,
1989; Lang and White, 1994; Lumley et al., 1992;
Lumley and Walker, 1986; Monro, 1993; Nohynek
et al, 1993; Rac et al,, 1990)

In conclusion, this study was successful in develop-
ing a rodent model that can be used to evaluate the
biological effects of intramuscularly embedded DU
fragments. However, the potential short-term and
long-term health risks associated with DU exposure
remain 1o be investigated. Centainly the behavioral,
physiological, biochemical, and histological conse-
quences of embedded DU are research areas of im-
mediate concern. Equally important is identification
of the health risks to the fetus exposed in utero to
DU from fragments embedded in the mother before
pregnancy (Angleton et al, 1988; Bosque et al,
1993; Domingo et al., 1988a, b, ¢; Paternain et al.,
1989). This latter research area is especially signifi-
cant considering that the placenta does not prevent
cross-placental transfer of uranium (Durbin and
Wrenn, 1976; Sikov and Mahlum, 1968). Moreover,
fetal toxicity often occurs in the absence of maternal
toxicity {e.g., Price et al,, 1985). Regardless of the
research strategy adopted, a coordinated interdisci-
plinary health hazard assessment is required to iden-
tify the potential medical risks that DU poses to our
soldiers wounded by this unconventional munition.
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DEFENSE NUCLEAR AGENCY
ARMED FORCES RADIOBIOLOGY RESEARCH INSTITUTE
BETHESDA, MARYLAND 20889-3748

27 March 1992

MEMORANDUM FOR DIRECTOR, PROFESSIONAL SERVICES, OFFICE OF THE
SURGEON GENERAL (SGPS-PSP)

SUBJECT: Ressarch Request, Health Effects of Depleted Uranium Imbedded in Tissue

Reference: Brigadier General Ronald R. Blanck (SGPS-PSP) letter of 26 February 1992

In response to your fetter of 26 February 1992, subject as above, AFRRI has conducted a
detailed review of the pertinent scientific literature regarding the health effects of depleted
uranium (DU) fragments which are imbedded in tissue. In addition, we have consulted with 3
wide range of scientists with expentise in this area. A summary of our findings is attached.

1t is clear from our analysis that there are several areas in which there is little or no
scientific data which would enable more definitive risk assessments to be made.
Nevertheless, in order to meet your operational requirements, attachment (1) addresses each of
the issues raised in your letter. To address areas in which there remains substantial scientific
uncertainty, attachment (1) also identifies specific research needs.

Based on available data, in almost all cases, we recommend that standard medical criteria
should be used to determine the advisability of the removal of imbedded DU fragments
without regard to the radiological characteristics of the fragment. More specific guidance is
provided in attachment (1).

Point of contact is Licutenant Colonel Eric G. Daxon, Chief, Operational Dosimetry
Division, Radiation Biophysics Department, 301-295-2299.

Attachment: ROBERT L. BUMG.
as stated Captain, MC, USN
Director
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Assessment of the Risks
From Imbedded Depieted Uranium Fragments

1. General
a. Authority

Letter, Office of The Army Surgeon General, (SGPS-PSP), Subject: Research
Request; Health Effects of Depleted Uranium Imbedded in Tissue, 26 February 1992.

b. Mission

Assess the health risks associated with implanted DU fragments in the body to
provide medical guidance for current and future patients with these fragments, and
provide recommendations for future research.

2. Background

The primary conclusion of the review of the uranium literature''® and discussions with
others'”% in the field is that this situation is radiologically and toxicologically unique. The
health risks of allowing depleted uranium (DU) fragments or any other radioactive heavy
metal to remain imbedded in an organ have not been studied. The uranium literature
reviewed is focused on inhaled or ingested uranium compounds. There is only one
reported instance of a DU fragment accidentally injected subcutaneously in a patient.
This case, as reported by Cole,?*? provides little information for long-term effects
because the fragment was surgically removed after 8 months. 2

3. Chemical Toxicity

The toxicological effects of uranium are well known. The target organ for uranium heavy
metal toxicity is the kidney. The literature concerning the acute effects of uranium heavy-
metal poisoning on the kidney is extensive and is summarized in recent articles by
Leggett'?, Diamond™ and Kocher.”* While the generally accepted threshold level for
kidney toxicity is from 1-3 ug of uranium per gram of kidney mass,"'*'* there is
considerable discussion in recent literature concerning this limit.'>'3"
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A review of uranium toxicology conducted by USAEHA'' concluded that, while there was
substantial toxicologic data for inhaled and ingested uranium compounds, there was little
ofr no data for the metabolic behavior of implanted DU fragments. Key uncertainties
include organ specific solubilities; organ specific retention functions; the metabolic impact
of a source term other than the lung or Gl tract; the potential for chronic kidney toxicity;
the impact of fibrotic encapsulation, if it occurs; and the chemical form of the imbedded
fragment.

The potential for wound contamination (the injection of smail sub-millimeter fragments)
and for spailation of small fragments from large fragments introduces two additional
dispersai mechanisms - macrophage transport and the physical movement of intact
particles by the bicod stream. The impact of both is an increase in the rate at which
uranium is deposited in the kidney and other organs. De Rey et al.? found insoluble UOQ,
particles in the kidney 6 to 48 hours after injection of 4 to 40 micrometer diameter UO,
micro-spheres into the subcutaneous tissue of the dorsal skin of female rats. This is
significantly quicker than predicted by standard metabolic transfer modeis for insolubie
compounds of uranium.

These limitations and uncertainties precluda a definitive assessment of the toxicologic
risks of allowing DU fragments to remain in the body for extended periods of time.

4. Radiological Effects

The literature is extensive conceming the deterministic and stochastic effects of acute and
chronic exposure to inhaled and ingested uranium compounds.'*** The lack of data for
imbedded uranium fragments precluded a direct determination of the potential long-term
radiclogical effects of these fragments. An estimate of the potential offects was obtained
by reviewing the literature available for plutonium, Thorotrast, and hot-particles.

The piutonium (Pu) literature®™* reviewed also focused on inhalation and ingestion, but
there were several studies that dealt with injected plutonium compounds.
Lushbaugh'®¥*? and Langham et al.*? summarize the findings of studies of eight patients
with injected plutonium. Lagerquist et al.** and Carbaugh et al.* discuss patisnts with
piutonium contamination of puncture wounds. While these studies are somewhat useful,
their usefuiness is limited because the exposure duration was relatively short (the longest
was 5-8 years), the particle sizes were small, and in each case the wounds were
debrided to removed the injected plutonium. For both the animal and human studies, the
plutonium injected was in the form of the fine particulates expected from injection wounds
caused by contaminated, sharp tools.
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The Thorotrast literature is extensive'*“*? and important because of the radiological

simitarities with the situation under study. Thorotrast is a colloidal suspension of thorium
dioxide (ThQ,) that was used as an intravenousiy-injected contrast agent for radiographic
imaging from the late 1920's until the late 1950's when its long-term radiologic health
effects became apparent.**** The Thorotrast literature provides the most definitive
evidence that both clinically-significant deterministic and stochastic effects are possible
from long-term irradiation of low dose-rate o and § emitting radionuclides.

However, the differences in particle size and chemical properties between Thorotrast and
DU are significant enough to preclude a direct application of the data. The ThO, particies
in Thorotrast were small enough (nanometers in size) to be engulifed by both the mobile
and fixed macrophages in the reticuloendothelial (RE) system which led to a time
dependent, selective concentration in the liver and spleen. This time dependence makes
dose-dependent extrapolations from Thorotrast data to a DU fragment difficult. In
addition, the selective retention by the RE system limited the exposure to the organs in
this system.

Although directed specifically at the radiation effects on the skin of a highly radioactive,
beta-emitting particle, the hot-particle research literature®™® provides valuable information
canceming the differences between the highly nonuniform irradiation that results from an
imbedded fragment and the results of the uniform organ irradiation upon which
assessments of radiation risk are based. Specifically, the hot particle research sheds light
on the relationship between the fraction of an organ system irradiated and the dose
required to produce both deterministic and stochastic effects. The primary conclusion of
this work is that the radiation risk of both endpoints is dependent upon dose and the
number of cells irradiated.

Based upon this review, the following radiobiological effects are possible from imbedded
DU fragments.

a. Granuloma Production

Cole’'s®*¥ experience and Lushbaugh's'®** work indicate that granuloma
production in the muscie and fatty tissue will probably occur and will occur in all other
tissue types that elicit similar celiular responses to foreign bodies. It is stili questionable
whether this encapsulation is permangnt or will undergo the degradation-regeneration
cycle suggested by Lushbaugh for the plutonium cases he studied.

The data to date are insufficient to allow a determination of whether Thorotrastoma-like
growths are possible. A Thorotrastomna is a large growth that appears at the sites of
extravascular Thorotrast with a latent period of from 5-35 years postinjection, 77853
These granulomas grow to large sizes; in a few cases, clinically significant biood vessels
and/or nerves were enveloped, resulting in fatal conditions.** While a strictly chemical
causation cannot be dismissed, there is sufficient evidence to suggest a radiogenic
mechanism.
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b, Local Tissue Necrosis

The results of the Thorotrast, lung inhalation studies, and animal studies showed
that local tissue necrosis followed by fibrosis was possible from the long-term irradiation
of tissues by a fow dose-rate, o and § emitting radionuclide.

Dose estimates made at AFRR! based upon published data’” 77" indicated that the
probability of deterministic effects at distances greater than 1-3 mm from the surface of
any fragment is negligibly small. Depth-dose calculations indicated that at the distances
fram the surface of all particle sizes studied (1-4 mm in diameter) the dose-rates were
less than the repoputation dose-rate for non-proliferative cells provided by the ICRP?* (1-5
mGy/d). The assumption in this analysis is that at distances greater than this,
deterministic effects will not occur because cell repopulation will compensate for celt
death for most tissue types. The most notable exception to this assumption is mature
neural tissue, the neurons of which do not usually have a proliferative potential.

The clinical significance of necrosis at distances closer to the fragmant is dependent upon
the location of the fragment and the body’s response to the fragment. Lushbaugh,® in
his analysis of cases of injscted plutonium, found that "...metallic plutonium implanted in
the skin in minute amounts elicits a foreign-body reaction of the granulomatous type,
which after subsiding in cellular activity becomes fibromatous.” As time progressed, the
collagen in the vicinity of the fragment liquified.

Lushbaugh speculated that the "pointed® nature of the granulomas he found and the fact
that the granulomas became more superficial, suggested that the aitered coliagen might
induce a cycle of inflammatory reaction followed by a reorganization and re-liquefaction
of the collagen.

¢. Whole-Organ Deterministic Effects

The potential for multiple fragments in a single organ led to the examination of the
potential for whole-organ deterministic effects. A whole-organ deterministic effect is
defined as one in which there is a clinically significant compromise of organ function due
to the ionizing radiations emitted by one or more DU fragments.

The appearance of whole-organ deterministic effects from acute, high dose rate exposure
is well documented. Mettler and Mosely,”® Conklin and Walker,®and ICRP 412 provide
excellent summaries with extensive bibliographies for whole-organ deterministic effects
based primarily on examination of the Japanese atomic bomb survivors, radiation accident
victims, and radiation therapy patients. Direct extrapolation from high dose rate, acute
exposure to low dose rate protracted exposure is difficuilt because of the dose rate
dependence of the threshold dose required to produce a deterministic effect.”®
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The results of inhalation studies with uranium and plutonium summarized in ICRP 31%
and in other references®’*** show that whole organ deterministic effects are possible
from inhaled particulates. The Thorotrast studies' "% provide the clearest evidence that
deterministic effects are possible from protracted exposures to low dose rate intemnal
alpha emitting isotopes. These studies showed that both fibrosis of the spleen and
cirthosis of the fiver could be related to the radiation emitted by the thorium dioxide
{ThQ,) in the Thorotrast. The latent period for the onset of clinically significant liver
cirrhosis was on the order of 20 years after Thorotrast administration.” The latent period
for significant spleen fibrosis was riot reported but is assumed to be comparable.

A dose calculation, made using similar methodology as described above, showed that the
risk of whole-organ stochastic effects do not become significant unti the fragment density
in the organ exceeds one fragment per cm® of organ volume for the fragment sizes
considered (1-4 mm diarmeter). At particle densities greater than this, the average dose
rate in the organ will exceed the repopulation dose rate for non-proliferative cells.

d. Stochastic Effects

The standard ICRP stochastic-risk-estimation methodology™ is directly applicable
for systemic DU but can be used only with caution when assessing the risks of imbedded
DU fragments. There are several unknowns that could cause this and similar procedures
to either overestimate or underestimate the stochastic risks. Inciuded are these specifics:

(1) The hot-particle research indicates that the risk from an imbedded
fragment could be significantly less because fewer cells are irradiated. ICRP
methodology assumes that the dose is uniformly distributed over ali of the celis in the
organ while a DU fragment will irradiate only the cells within a finite range of the
fragment.

{2) The Thorotrast experience showed evidence that the constant irradiation
of the same cell population could increase the risk by adding necrosis-regeneration as an
additional cancer induction mechanism. This mechanism is not considered in the ICRP
models or cancer risk estimates.

An estimate of the stochastic risk posed by an implanted, insoluble fragment was made
by calculating the effective dose equivalent (H,) for a range of fragments (1-4 mmj for
sach organ listed in ICRP 60.>' The actual organ weights were used to calculate the
dose as were the actual weighting factors {w,). The calculation was performed assuming
that aipha dose could be ignored because the energy of these particles will be expended
producing iethal damage to the cells adjacent to the fragment and thus contribute nothing
to the stochastic risk.
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For the largest fragment size evaiuated (4 mm), the highest H, is in the thyroid because
of its relatively smail mass. In this case, H is 1 mSv/y (100 mRem/y). Using current risk
estimates,™ these values represent an increase in lifetime risk of fatal cancer of 0.3%.
The value for other organs will be substantially lower because of their larger masses.

At this point in the discussion, it is important to recognize that this risk estimate is based
upon a single, insoluble fragment imbedded in an organ and does not include the risk
from systemic DU.

5. Conclusions

a. Chronic kidney toxicity is a potentially clinically significant heaith effect from
imbedded DU fragments. While the toxicology of uranium in the kidney is weil known,
little is known about the toxico-kinetic behavior of imbedded uranium. This information
is required to make definitive estimates of both the toxicological and radiclogical risk.

b. Based upon the literature reviewed, the potential exists for both stochastic and
deterministic radiation effects from the long-term exposure 1o imbedded DU fragments.

(1) The most clinically significant, radiogenic effect is the potential for a
Thorotrastoma-like growth to form at the site of single or multiple imbedded-fragments.
The risk, if any, of this growth formation cannot be estimated. It is still uncertain whether
this is a radiation effect or an effect due to the chemical nature of the Thorotrast colloid.

(2) The risks of fragments near neural tissues should be carefully assessed
because of the nonproliferative nature of these cells.

(3) The potentiai does exist for whole-organ deterministic effects but only
for organs with a Jarge number of imbedded fragments. The point at which this effect is
likely to occur requires a detailed estimate of the dose to the organ from all sources of
DU. First order, dose estimates indicate that particle densities greater than one fragment
per cm® of organ volume are required as long as the fragments are insoluble and there
are no other sources of DU in the body. Fragment sizes considered in this calculation
range in diameter from 1-4 mm.

{4) Using the best risk estimation procedures available, the estimated
increased lifetime risk of fatal cancer from a single, insoluble, DU fragment in any organ
is at most 0.3%. Scaling this risk for multiple fragments or fragments with systemic DU
is difficult and should be done on a case-by-case basis after assessing the total DU
content in the patient.
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c. The toxicclogical and radiological unknowns are significant enough to warrant
both follow-up of current patients and research to more clearly define the long-term risks
associated with these fragments. This is especially important in light of the latent periods
noted for both deterministic and stochastic radiogenic effects.

6. Clinical Recommendations

a. The primary clinical recommendation is to continue to use standard medicat
criteria for fragment removal. Include consideration of the potential impact of a
granuloma or a Thorotrastoma-like growth as a part of the decision making process for
fragment removal as well as the potential for tissue necrosis for fragments lodged in or
within 1-3 mm of neural tissue.

b. Determine the total amount of DU in the patient and continue to monitor
patients with confirmed DU fragments for signs of kidney toxicity and any of the
radiological endpoints discussed. Monitoring is required primarily because of the
toxicological but also because of the radiclogical uncertainties.

c. |f fragments are excised based upon accepted clinical crteria, save the
fragment and surrounding tissue for further analysis.

7. Research Recommendations
a. Epidemiology

Establish a registry that will allow for the efficient acquisition, cataloging, and
analysis of the results of patient monitoring. This effort should include

(1) periodic examinations to watch for and catalogue signs of chronic kidney
toxicity, granutoma induction, and cancer;

(2) pericdic bicassay and whote-body counting to determine the metabolic
behavior of the internalized DU and to provide information conceming the solubility of the
DU; and

(3) a program for tissue analysis if fragments are subsequently removed for
medical reasons.
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b. Animal Model Experimentation

The primary objective of animal model experimentation is to allow a detailed
observation and study of the pathology of these fragments under controlled conditions.
The specific objectives of this experimentation should include the following steps:

{1) Accurately assess the toxico-kinetic properties of the various chemical
forms of DU that could be imbedded in patients.

(2) investigate whether there are DU specific cancer induction mechanisms
similar those observed in Thorotrast-specific liver cancers.

{3) Determina whather the radiogenic deterministic effects noted above
ocecur and, if they do, at what fragment densities and latent periods.

{4) Assess the impact of long-term, low-dose-rate irradiation of specific
tissues such as those of the nervous system.

{8) Determine the potential for chronic nephrotoxicity as a function of organ
in which the DU is implanted

{6) Conduct pathological studies of the tissue surrounding the fragment.

¢. Dosimstry

Perform definitive absorbed dose calculations using advanced techniques to
determine the significance of particle size and shape.
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The research requirements of this protocol will be approved by the appropriate DoD or VA
institutional Review Board for the Protection of Human Subjects.
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Preface

The Army’s Office of The Surgeon General (OTSG) initiated this effort to care for Desert
Storm veterans with imbedded depleted uranium (DU) shrapnel. In February 1992, OTSG
requested that the Armed Forces Radiobiology Research Institute (AFRRI) conduct a
review of the potential health hazards (radiological and toxicological) of allowing DU
shrapnel to remain imbedded throughout the lifetime of the soldier. Specifically, OTSG
wanted to know if there was any reason to change the current surgical practice for
fragment removal. No compelling evidence was found in the literature review' to change
current surgical criteria for fragment removal. There were, however, significant
uncertainties about the impact of DU fragments on the health of these patients that
warranted long-term follow-up.

OTSG concurred with this finding and initiated action to implement this follow-up in the
Army. The Department of Veterans Affairs (DVA) agreed to perform the follow-up for
personnel discharged from the service. Both the DVA and OTSG requested AFRRI's
assistance in drafting the protocol to be used in the follow-up effort.

A group of DoD physicians and scientists met at AFRRI to draft the protocol. At a
subsequent meeting on 10 September 1992, a panel of experts reviewed and revised the
draft protocol; representatives of the DVA and OTSG also attended this meeting. The
protocol was once again reviewed and approved by the panel of experts.
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Protocol for Monitoring Gulf War Veterans
With Imbedded Depleted Uranium Fragments

1. Objectives

This protocol will implement two separate but complementary efforts. The first is the
clinical follow-up of Desert Storm patients with known or suspected imbedded depieted
uranium (DU) fragments, DU contaminated wounds or significant amounts of inhaled
DU. The second is the conduct of research into the toxicological and radiological
effects of this unique exposure modality. Specifically, this protocol will provide the
following:

a. Early detection of abnormalities related to the presence of DU so that
prompt, efficacious treatment is effected if required. The study will also provide the
scientific data required to fairly settle claims for compensation.

b. Treatment recommendations that wili provide a firm clinical basis for
fragment removal decisions and for decisions concerning the need for efforts to
reduce the uranium in the body.

~ ¢. Quantification and documentation of the toxicological (heavy metal toxicity)
and radiological (cancer and tissue necrosis) risks of imbedded uranium fragments by

(1) measuring and documenting uranium levels in each soldier using in vivo
and in vitro measurement techniques,

(2) determining the parameters and models needed to translate uranium
levels in the body into estimates of the increased cancer risk from this exposure,

(3) comparing the clinical course of the body's response to the DU fragments
with that for other non-DU fragments to'determine whether clinically significant
differences exist due to either the chemical or radiological properties of depleted
uranium, and

(4) determining the risk of chronic kidney toxicity due to the long-term
chronic exposure to elevated levels of uranium.
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2. Approach

The comparison of the clinical course of DU fragments with non-DU fragments will be
made using a prospective study approach. The data from patients with internalized
DU (the exposed population) will be compared to that from two unexposed
poputations: patients with fragments that are not DU and soldiers who were not
wounded and not exposed to DU.

a. Exposed Population

Each crew member of the attacked vehicles is a candidate for inciusion in the
exposed group. An initial check has revealed that there are approximately 22 soldiers
whose records indicate that they have imbedded fragments that might be DU. There
are an additional 13 soldiers who were wounded and hospitalized but were not
specifically identified as having shrapnel. The remaining crew members (besides the
35 already discussed) were either not wounded during the incident or had minor
wounds that were treated in the field. The latter two sets of soldiers might have
inhaled uranium or experienced DU contamination of wounds or minor fragmentation
wounds that were either not noticed or did not require extensive treatment.

The small size of the exposed population limits the study's ability to detect differences
to only those effects where the differences between DU and non-DU imbedded
fragments are large. For exampie, it is highly uniikely that definitive conclusions
concerning cancer induction will be obtainable from the study. However, this approach
will allow a direct comparison of differences that may exist in deterministic effects.
Examples of such effects include differences in the body's propensity to encapsulate a
DU tragment, the onset of local or whole-organ tissue necrosis, thorotrastoma-like
growth induction, or the onset of chronic kidney toxicity. In addition, following a
nonexposed group will provide information concerning nominal values for each
metabolic value studied in protocol (e.g., normal concentrations of uranium in the body
and body fluids as well as kidney function variations with age).

There are two criteria for including a soldier in the exposed group. First, the soldier
must have been in or on the vehicle when the vehicle was struck by DU munitions.
Second. the soldier must have internalized DU at levels that are high enough to cause
the uranium in the urine either to exceed background levels of uranium excretion by a
factor of four or to be detected by whole-body or partial-body counting. Uranium in
urine measurements from the control group will establish the background levels for
these two measurements. The exposed group has two subgroups.
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(1) The first consists of those soldiers with internalized DU not from imbedded
fragments. This group will consist of personnet who have DU from inhalation or
through wound contamination. The data from this group will be used in both the
metabolic modelling and chronic kidney toxicity studies.

(2) The second consists of soldiers with imbedded DU fragments. The data
from this group will be used to compare the clinical course of DU fragments with
non-DU shrapnel as well as to provide information for the metabolic modelling and
kidney toxicity studies.

Determining the presence of DU shrapnel is not as straightforward as verification of
the presence of internalized DU. The analysis is complicated because the penetration
of an armored vehicle by a DU penetrator generates DU fragments, non-DU
fragments, and fragments that are a mixture of DU and the other components of the
vehicle. In addition, the size of these fragments will vary dramatically. in the two
cases that have been studied so far, the fragment sizes ranged from just at the
resolution limit of film radiography (approximately 0.5 mm) to 15 mm in diameter. Until
more experience is gained, a patient'is assumed to have DU shrapnel if shrapnel is
detected radiographically and internalized DU is detected.

b. Special Study Group

A subset of the exposed group will be selected for inclusion in the special study
group. This group will receive the more intensive testing required to determine
uranium metabolism accurately, identify early signs of toxicity, monitor fragment
dissolution rates, and determine how the uranium is partitioned in the body as a
function of time. Evaluation of these variables will provide the information required to
construct the metabolic models needed to assess the risks associated with
internalized DU.

Criteria for selection include the presence of DU fragments in the body, uranium in
urine levels that exceed 14 ug/d (10 ug/i*) and the soldier's availability for the
intensive monitoring envisioned. Recognizing that participation in the special study
group will require a significant commitment. soldiers will be selected who are highly
motivated to participate and are located near testing facilities.

*All conversions were calculated based on an assumed urinary excretion rate of 1.4 I/d.

3
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¢. Nonexposed Groups

The data from the exposed population will be compared with that from two
unexposed populations, which will serve as control groups for the study. The first
controt group, patients with non-DU fragments, is needed to determine whether the
body's response to DU fragments differs from the body's foreign body normat
response to shrapnel. The second group, unwounded and nonexposed, is needed to
compare normal changes in kidney function with changes that might be due to the
presence of uranium. The need for the second control group is based upon the
assumption that non-DU fragments might cause changes in the parameters being
measured. ‘

Members of the non-DU fragment control population (the first control population) will
be selected from veterans wounded in incidents not invoiving DU munitions. This will
eliminate the possibility of a control group member having a small undetected DU
fragment. Members of the unwounded and nonexposed control group will be
selected from any unwounded population that does not mest the criteria for inclusion
in the exposed population. In each case, groups will be appropriately matched {(age,
sex, smoking habits, similar Desert Storm experiences, etc.) with the exposed
population.

d. Study Duration

At this point, it is difficult to determine the study duration, but the long latent
periods for some effects’ require that the study last at least 5 years. The study could
extend for the lifetime of the members of the study groups.

3. Program Management

The program management group will supervise the initiation and conduct of the
measurements, analysis, and documentation required by this project. The group will
exercise oversight of each phase of the study and will control its overall direction. The
group will consist of four representatives, at most, from the Department of Veterans
Aftairs. the Department of the Army and/or the Armed Forces Radiobiology Research
Institute {AFRRI). The group has the following responsibilities:

a. Fiscal Management

The group will establish yearly budgetary requirements and maintain the
records required to track the expenditure of funds during the fiscal year,
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b. Patient Management

The group will identify the patients in each study group and establish
mechanisms for patient tracking.

c. Data Gathering

The group will serve as the central repository for the data gathered in ail
phases of this study, including selecting the laboratories that will perform the required
tests and developing and supervising the quality assurance program for these
laboratories.

d. Data Analysis

The results of each required test will be submitted to this group for analysis and
study. This group will be responsible for calculating and documenting dose estimates
for each patient as well as determining if clinically significant changes had occurred.

e. Protocol Changes

The group will direct any changes required to meet the objectives of this study.

f. Treatment Recommendations

The group will be responsible for evaluating the data received to determine if an
alteration in treatment is required and will make its recommendations to the attending
physician.

g. Research Recommendations

The group will make recommendations for further research based upon their
findings as appropriate.

h. Subject Matter Experts

To ensure the availability of the expertise required for this effort, the program
management group will be augmented by a panel of subject matter experts. This
pane! will consist of physicians and scientists with expertise in radiation injury,
epidemiology. health physics, uranium toxicology, and the laboratory procedures
required by this protocol.
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4. Patient Briefing

This briefing will be in sufficient detail to meet the requirements for informed-consent
for participation in @ human research project. Since long-term patient participation is
key to the success of this study, it is recommended that this briefing be given by
someone who will be with the project for an extended period of time and who has
experience with this type of long-term study. This briefing will inciude a discussion of

a. the scope of the program and how the data wiil be used;

b. the tests and the frequency of testing, aiong with the risks entailed with
participation and nonparticipation in the program,

c. the benefits and requirements of participation in the U.S. Uranium Registry;

d. procedures to follow for fragment removal. Standard medical guidelines
should be used for decisions concerning fragment removal.' Once the removal
decision is made, surgeons should use the procedures listed in paragraph 6.d. below
for. the removal of DU and non-DU fragments.

5. Protocol Test Requirements
a. Tests Required

(1) Table 1 outlines the required tests and test frequencies for each of the
study populations. The specifics for each of the tests are explained in paragraph 6.

(2) The increased frequency of testing for soldiers with uranium
concentrations in their uring at levels greater than 14 ng/d (10 ug/l) of urine (see
Table 2) is based on the clinical need to monitor for signs of long-term kidney toxicity.

b. Modifications of the Test Protocol

(1) The program management group (see paragraph 3) will make
modifications to the protocol as a whole or for an individual patient based upon its
analysis of the results received. This re-evaluation should take place at least annually.

(2) The presence of symptoms in a patient (e.g., indications of toxicity,
unusual growths, or other abnormalities) will trigger an immediate re-evaluation of the
required tests and their frequency, and the need for medicalfsurgical intervention.
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Table 1. Recommended Tests and Test Frequencies.

Exposed Population

Urinary Excretion Special Study Control

TEST <14 g/l 214 pyid Group Groups

Uranium in Uring Annually Tablg 2 Twice Waekly Annuslly

Uring Chemisiry Annually Tatle 2 Table 2 Annually
Uranium in Feces' As Needed As Needed
Tissue Anaiysis’ As Needed As Needed As Needed As Neaded

Whole Body and
Regional Counting® initially Initially Bignniafly Initialty
Uraniyr in the Skeleton

Annualy Annuaily

Uranium n Bicod Quarterly Annuatly

Bilood Chemistry Annualy Tabie 2 Table 2 Annually

Chimeat fy by Quarterly Anaually

Diagnostic Imaging’ Annually iy A iy ty

‘Facal will be perk i is Control group fecat analysis wilf be

uSed 1o provide eskmales of NOMMal uranum jevels in feces.

Tissue analysis will be parformed on SSue Sampies 1aken s 2 result of & fragment remaval procedure 1o+ both DU
and non-DY fragmenis.

Repeat after fragment removal or as reuired Dy the program management group.

‘Radiographs are only requied for p with if frag This is not requirad for exposed or control
group patents who do not have fagments.

6. Test Specifications

This section describes the purpose and specifications for each of the tests required in
the protocol. The specifications are designed to provide minimum test standards
required to meet the objectives of the protocol. Selection of the laboratories where
these tests are done will be made by the program management group based upon the
guidance in this section and an assessment of the site's capabilities. The laboratories
must meet the quality assurance requirements in paragraph 7 below. it is highly
recommended that the same laboratory be used for each test whenever possible.

References 2 and 3 contain a partial listing of commercial and government
iaboratories with the capability for whole-body counting and for radicbioassay. While
DoD laboratories are not specifically listed, the Army (U.8. Army Environmental
Hygiene Agency) and the Air Force (Armstrong Laboratory) have the technology
required to perform some of the radiobicassay procedures listed.
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Table 2. Test Frequency for Selected Tests as a Function of Initial Urine Uranium Concentration.

Uranium Excretion Rate in
Urine (ug/d) Test Frequency Rermarks
14-50 Quarterly
50-250 Monthly Potential for the onset of
kidney toxicity.
> 250 At Least Weekly Potential for kidney
toxicity.

“Tests include uranium in urine, urine chemistry. and blood chemstry.

a. Uranium Concentration in Urine

(1) Purpose. This test will provide a direct determination of the uranium
excretion rate which will be used for metabolic model construction and risk
assessment.

{2) Specifications

(a) While a 24-hour urine sample is desirable, timed urine samples are
acceptable. For 24-hour urine samples, it is important that al voids be collected. For
timed urine samples, accurate accounting of the time period is a requirement and time
periods of not less than 12 hours are recommended.

(b) Urine samples must be processed in a laboratory where the uranium
measurement methods have a minimum detection fimit of 0.4 ug of uranium per liter o
urine or better. The laboratory must meet the quality assurance requirements listed in
paragraph 7.

(¢) Detailed sample collection and preservation procedures will be
established by the laboratory performing the analysis.

(d) The nonexposed group will provide urine samples that will be used
to establish background urinary excretion leveis for uranium.
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b. Urine Chemistry

(1) Purpose. The primary purpose of this test is to monitor the urine for
signs of kidney toxicity or other abnormal changes in kidney function.

(2) Specifications. Urine chemistry to include a quantitative analysis of
gamma-giutamyltransferase, beta-2-microglobulinuria, protein, amino acids, creatinine,
phosphorus, and urinalysis (specific gravity, albumin, glucose, and microscapic
sediment analysis) is required. Serum creatinine and creatinine clearance studies are
needed to assess glomerular function and tubular integrity. It should be noted that
these tests might underestimate filtration rate if tubular injury is present,

¢. Uranium in Feces

(1) Purpose. This test is designed to give an indirect assessment of the
uranium content in the lung and to assist in establishing lung clearance rates for
metabolic modeling. This test should be administered only if significant lung
contamination is suspected.

(2) Specifications. The specifications for fecal samples will be determined
based upon the requirements for each test. As a general rule, the minimum detection
limits for laboratories shoutd be less than 3 ug of uranium per sample (less than 1 pCi
per sample). Preservation and shipment requirements will be dstermined by the
laboratory doing the analysis.

d. Tissue Analysis
(1) Purpose. This series of tests will be performed on tissues removed from
a patient as a resuit of the patient's decision to have a fragment removed. The
purpose of these examinations will be o determine

(a) the uranium content of the tissue (information will be useful in both
metabolic modelling and risk assessment) and

(b) whether significant changes have occurred in the tissues surrounding
the fragment. Thorotrast data indicate that long-term exposure to low-dose-rate aipha
emitters can cause tissue fibrosis and necrosis with latent periods in excess of §
years.'

(2) Specifications

(a) Surgical Removal of the Fragment. In addition to standard
procedures, the following steps should be accomplished.
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- Photograph the procedure. Of particular interest is evidence of
total or partial fibrotic encapsulation; local tissue necrosis; growing granuloma; or if
there is evidence of a»breakdown, a formed fibrotic capsule.

- if the fragment is encapsulated, remove and save the intact
capsule {with the fragment still inside} if possible. If the fragment must be removed
from the capsule or if the capsule breaks during removal, document the capsular fluid
appearance and volume. The capsule, capsular fluid, and any other tissue removed
should be saved for histopathology and radioassay. Take careful note of the physical
characteristics of the fragment upon removal. Specifics inciude color, shape, and any
evidence that the fragment is breaking up. Color photographs of the fragment with a
means of measuring its size are desirable. Seal the fragment in a plastic bag.
Contact the program management group for instructions concerning the disposition of
the fragment.

(o) Histopathology. The objective of this series of experiments is to
determine if there are any unusual changes in cell structure of the surrounding tissue.

{c) Uranium in Tissue and Fluids. The uranium in retained tissue or
fluids should be determined using techniques with the capability of detecting uranium
levels on the order of 0.2 ug (0.08) pCi per tissue sampie submitted. It should be
noted that there are ultrasensitive fission-track counting techniques that can be used
to detect 107 grams of uranium. At this level, the same tissue samples could be

- used for both histopathology and uranium concentration determinations.

{d) Sample Preservation Techniques. The sample preservation
techniques used will depend upon which of the two procedures will be performed. At
this point, it is uncertain if the same tissue sample can be used for both uranium
concentration and histopathologic procedures. Once notified that a fragment will be
removed, the program management group will decide which of the two procedures will
be performed. ’

e.  Whole-Body Counting, Regional-Area Counting, and Skeletai Uranium
- Determination

{1) Purpose. The combination of whole-body and regional-area counting

- allows for the gquantification of the:total amount of uranium in the body and the
amounts of uranium .in key locations in the body,. using external measurement
techniques. This information will be used in conjunction with urine and feces uranium
contents 10 determine the metabolic models for uranium retention. The in vivo skeletal
counting is an attempt to track uranium deposition in the skeletal system.
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(2) Specifications

(a) The systems used must be capable of performing both whole-body
and regional-area counting of uranium. Current systems can provide minimum
detectable activities® (MDA) for regional-area counting of the lung on the order of at
least 2 nCi (6 mg of DU) of DU in the lung by measuring the **Th progeny of 2*U.?

(b) Regional-area counting is required for the lungs, kidneys, liver, all
wound or burn sites (regardless of how minor the wound), and of all areas with
suspected DU fragments.

(c) Radiographs will be used to determine fragment location(s) so that
estimates of tissue absorption and seif absorption corrections for each of the areas
counted.

(d) The in vivo skeletal-counting systems used should have an MDA of
10 nCi (30 mg) with adequate procedures for discriminating sources originating in the
bone from those originating in the remainder of the body. The skeletal counting
system developed at New York University is a good example of an acceptable
skeletal-counting system.?

{. Uranium Concentration in the Blood

(1) Purpose. The test will measure the concentration of uranium in the
blood by measuring the uranium concentration in the serum and cellular components
of the blood.

(2) Specifications. Typical minimum detection limits for systems designed to
measure the uranium content of the blood are on the order of 1 nano-gram of uranium
per mi of blood. The laboratory selected to perform this test should have comparable
efficiencies.

g. Blood Chemistry Evaluation

(1) Purpose. These tests are aimed at determining whether or not heavy
metal toxicity and/or bone-marrow suppression has occurred.

(2) Specifications. SMA -12/20 or equivalent with compiete blood count with
differentials and platelet count.

*The referenced work defined MDA as 4.65c where o is the standard deviation of the background
count.

11
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h. Clinical Evaluation

(1) Purpose. Clinical evaluation will determine the presence of any
abnormalities such as nodules or unknown growths in the vicinity of fragmentation
wounds or a degradation in the viability of the tissues. Reference 1 contains a
discussion of potential abnormalities and estimates of the latent periods associated
with each.

(2) Specifications. Emphasis will be placed on organ/structure dysfunction
related to the location of the fragment(s) and to the consequences of the potential |
radiological and chemical effects. Specific tests are determined by the location of the
fragment(s). Particular attention will be given to detecting thorotrastoma-like growths
at the site of fragment implantation. A thorotrastoma is a growth that appears at the
sites of extravascular Thorotrast with a latent period of 5-35 years post injection.*® In
some instances, these granulomas grew to enveloped clinically significant blood
vessels and nerves and, in some cases, proved fatal.

i. Diagnostic imaging
(1) Purpose

(a) . Determine the composition of the fragments in an attempt to
differentiate between solid DU and aluminum DU mixtures.

(by Determine the approximate size and anatomic location of the
fragment(s) in the body with sufficient detail to make absorption and self absorption
corrections for whole-body counting data.

(c) Detect or confirm the presence of the formation of the fibrous
encapsulation or of a thorotrastoma-like growth.

(d) Determine if there have been any gross changes in the location or
size of the fragment.

(2) Specifications

(a) Both magnetic resonance imaging (MRI1) and radiographic imaging
are required for patients with imbedded fragments. MRI will be used to detect soft
tissue abnormalities (granulomas, thorotrastomas) in the tissues surrounding
imbedded fragments. MR! will only be performed after determining that there are no
ferromagnetic fragments or objects in the patient.
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{b) Radiographic imaging will be used to determine the size and position
of imbedded fragments with sufficient accuracy to detect changes in the location of the
fragment and to make the tissue absorption and self-shielding corrections required for
whole-body counting. It is anticipated that at least two projections will be required.

7. Quality Assurance

The long-term nature of this protocol mandates the implementation of a stringent
quality assurance program o ensure the accuracy and precision of the data collected.
The program management group will develop the details of the quality assurance .
program. The program must incorporate the following provisions:

a. The use of accredited laboratories when possible. The laboratory
performing each of these tests must be accredited by an appropriate accrediting
agency to perform the required test. The laboratory must have a viable quality
assurance program that is in accordance with the guidance provided in References 9
and 10. The program management group will establish standards based upon the
guidance in this protocol when such accreditation is not available.

~ b. The use of the same laboratory to perform each type of test when possible.
Adoption of this strategy will ensure the consistency of the data and enhance the
program management group's abifity to monitor the quality of the data collected.
When the same laboratory cannot be used, the program management group must
develop procedures to ensure the comparability of the data generated.

¢. The use of intercomparisons by the specific laboratories ¢chosen. The
quality assurance program must include either a program of intercomparisons with
other laboratories or, ideally, comparisons with a national standard.

Standard records management quality control procedures will be implemented to
ensure the accuracy of the records maintained by the program management group.

13
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Glossary of Terms

Exposed population. There are two criteria for including a soldier in the exposed
group. First, the soldier must have been in or on the vehicle when the vehicle
was struck by DU munitions. Second, the soldier must have internalized DU at
levels that are high enough to cause the uranium in the urine either to exceed
background levels of uranium excretion by a factor of four or to be detected by
whole-body or partial-body counting. Uranium in urine measurements from the
control group will establish the background levels for these two measurements.

Nonexposed population. The nonexposed population is composed of two
subgroups: The first subgroup inciudes those soldiers with fragment wounds that
are known not to be DU. - The second consists of those soldiers who were
not wounded and do not have internalized DU. DU is considered not to be present
in significant amounts if the uranium concentrations in the urine are less than four
times the background level and the results of whole-body or partial-body counting
are negative.

Minimum detectable amount (MDA). The smallest amount of a substance that can be
detected with a probability p of nondetection (Type I error) while accepting a
probability o of erroneously deciding that a positive (non-zero) quantity is
present in an appropriate blank sample (Type | error).? For this protocol both a
and § are set.at 0.05.

Program management group. A multi-disciplinary team that will oversee the
implementation of the protocot and evaluate the results and direct changes in the
protocol as required.

Radiobioassay procedure. For the purposes of this protocol, a radiobioassay
procedure is any procedure used to measure the uranium in the body (whole-
body counting) or in biologic material excreted or removed from the body for the
purposes of estimating the uranium content in the body.®

Special study group. A subset of the exposed group that will receive the more
intensive testing required to accurately determine uranium metabolism, to
identify early signs of toxicity, to monitor fragment dissolution rates, and to
determine how the uranium is partitioned in the body as a function of time.
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Thorotrastoma. A large growth that appeared at the sites of extravascular thorotrast in
patients injected with thorotrast, a thorium containing radiographic contrast agent.
The growth appeared with a latent period of 5-35 years postinjection. These
granulomas grew to large sizes and some enveloped clinically significant blood
vessels and nerves and, in some cases, proved fatal. Thorotrastomas are
discussed in the references.

15
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Col. DAXON. Yes, sir.

Mr. SHAYS. OK. Let me say that is there a question that we
should have asked that you would have liked us to have asked?
Yes.

Mr. ROSTKER. Two points. On the issue of the MOPP gear, you
asked specific questions about specific reports that I do not know
of, and I will check; but let me say there was critical assessments
of every piece of the MOPP gear and that we have moved substan-
tially over time to a new mask. There was testimony today about
the layer of carbon, the newest overgarments following the British
have the carbon integrated into the fiber. It lasts longer. The issue
today about it lasting only 12 hours was 12 hours in a saturated
efl}vironment. The garment itself can last for a much longer period
of time.

Mr. SHAYS. Dr. Rostker, I need to say on the record that I am
aware of two reports that are classified that I would like to talk
to you about.

Mr. ROSTKER. OK.

Mr. SHAYS. And, Dr. Murphy.

Mr. ROSTKER. I have one additional thing, if I might. You also
raised the question of the alarms.

Mr. SHAYS. Yes, sir.

Mr. ROSTKER. And we just put together a small briefing for the
PAC that we gave them earlier this week on the M-8 alarm, and
I would like to make that available to you.

Mr. SHAYS. What is the bottom line?

Mr. ROSTKER. The bottom line is that a known interferant that
would set off the alarms and provide false positives includes gaso-
line vapors and diesel-fuel exhaust. So the description of them
turning it on on the trucks in a convoy and the alarms going off
all the time is absolutely predictable, given the known interference.

Mr. SHAYS. Let me just say, though, Dr. Rostker, that we have
testimony that far more of them occurred after the war than before
and that there was no noticeable difference in terms of environ-
ment.

Mr. ROSTKER. Except for the oil fires and the like, which also
were involved. The proper procedure is to, if an M-8 goes off and
they MOPP’d as they described, is then to do an all-clear based
upon a 256 kit. We are investigating all of the 256-kit positives
that we can find.

Mr. SHAYS. I feel that I need to state on the record that individ-
uals have contacted this committee who will—I guess I cannot say
that; they have not done it yet. Let’s just leave this issue open.
OK? We will leave it like that.

Mr. ROSTKER. Yes, sir.

Mr. SHAYS. Dr. Garthwaite.

Dr. GARTHWAITE. Sir, just a couple of things. To the veterans out
there, I would urge them to get a Persian Gulf Exam if they have
not gotten one; and in relation to their frustration, I will remind
all of us that we declared war on cancer, and although we have
won some skirmishes, that is an ongoing war, and it has been
going on for many years.

The science is very difficult, very complex, and not a simple proc-
ess, and it is not for lack of trying. And we are all frustrated. I
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think many of us in medicine are in medicine because we hope to
be able to make a difference and to get some answers for some of
these diseases.

Second, I think, we appear before you with a great sense of hu-
mility. When I went to medical school, ulcers were definitely
caused by too much acid. Today, we can tell you that they are defi-
nitely caused by bacteria. So what is very clear today may not be
as clear in the future.

And the third thing is about peer review. I would just like to say
that it is human beings doing the best they can to judge other
human beings, and I think that the point that was made, that
there may be somewhat of a systemic bias of peer review for new
and more radical ideas is very possible and plausible, and we
should take that into account as we think about peer review.

Mr. SHAYS. Thank you. Thank you. Let me just thank our court
reporter, Ted Fambro. Also, I would like to thank Denise Nichols
for taking care of our veterans, picking them up—the four of them
did not live here—and making sure they had a square meal last
night.

I would also like to thank my director of this committee, Larry
Halloran, and Bob Newman, who staffs and deals with Gulf war ill-
nesses; also, Mr. Sanders’ staff, Don Edwards and Cynthia
Welgess; and also the minority staff, Cherri Branson; and to say
to the witnesses you have been very helpful. You have been ex-
traordinarily patient and tolerant, and it certainly speaks well for
your concern about this issue, and we do appreciate that very
much.

With that, we will call this hearing adjourned.

[Whereupon, at 4:35 p.m., the subcommittee was adjourned.]

[Additional information submitted for the hearing record follows:]
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TESTIMONY OF CRAIG F. STEAD

House Subcommittee on Human Resources
and Intergovernmental Relations

Hearing of June 26, 1997

OIL FIRES, PETROLEUM,
AND GULF WAR ILLNESS

I. INTRODUCTION

. For many, the Kuwait oil fires were a strong and lasting impression of the Gulf
War. However, the Gulf War was about oil in all aspects. Troops fought in the oil
fields, lived in the oil fields, and were constantly exposed to smoke and oil from the oil
field fires. Oil and soot rained from the sky. Troops lived in oil soaked uniforms, drank
oil contaminated water, showered in oil contaminated water, and had oil in their food.

Since the War, veterans have been iil with muitiple symptoms characterized as
Gulf War iliness. -Government investigations into Guif War illness have dismissed the
oil fires and all related petroleum exposures as a cause of Gulf War iliness.

Does the government have a scientific basis for dismissing the oil fires and
petroleum as a cause of Gulf War illness? | believe not, based upon my 10 years
research into petroleum toxicology and 6 years research into the cause of Gulf War
ilness. A careful reading of the government documents on Guif War illness and the
pertinent scientific papers relating to oil fires and petroleum clearly shows both the oil
fires and petroleum must be considered causes of Gulf War iliness.

The government studies done on the oil fires, petroleum and Gulf War iliness
ignore the testimony of veterans on oil fire and petroleum exposure. The government
studies ignore a large body of medical and scientific literature showing oil is toxic,
causes cancer, respiratory problems, skin rash, fatigue, and other symptoms. The
government studies are seriously flawed in methodology, particularly the final Army
Kuwait Oil Fire Health Risk Assessment. My testimony will address the connection
between the oil fires, petroleum and Gulf War iliness and the deficiencies of the
government studies.
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IL. OIL FIRES

A. What the Veterans reported

“When they blew the oil-well fires, it was unlike anything | ever seen in my life. It
was like being in a locked closet in the dark. ... The deal with the oil-weli fires is —~
we are in the middle of 500 oil- well ﬁres And the only thing that they gave us was a
white t-shirt and put it over your face.!

“He was in the center of the oil fires in Kuwait City with no capability of
distinguishing the sun from the moon for the first six weeks after the liberation of Kuwait.
His bgdy was so oil and soot covered that a black watch band was camouflaged on his
wrist.“”

“Others report very significant exposures to oil and oil smoke. They report
moving through the oil well area and being covered in a thick coating of fuel and of oil. 3n

B. What the Army found

An early report found “the ground around the sampling site was black and the
roof of the clinic was covered by sticky oil droplets and soot from the nearby fires and
the odor of oil and petroleum was pervasive® ”

Yet, the conclusion from the final 1994 repor’(5 was that in the spring and summer
of 1891, Persian Gulf air, despite its appearance, was about as dirty as that of Houston
and Phlladelphla Is Houston and Phitadelphia air so polluted you cannot see the sun
during the day? Does this point to a basic flaw in the Army study of Gulf War air
poliution?

' Testimony of Scott Russell, Presidential Advisory Committee hearing of 8/6/96.

2Testimony of Herb Smith, NIH Workshop, The Persian Guif Experience and Health, August 27-28,
1994.

3Minutes of VA Expert Scientific Panel meeting of 2/22-23/94, p. 48.

“USAEHA (U.S. Army Environmental Hyg|ene Agency) 1992. Interim Kuwait Oil Fire Health Risk Assessment,
No. 39-26-L192-91, May 5-Sep 1991, deen Proving Ground, Md.:USAEHA p. B-44

SU.S. Army, Environmental Hygiene Agency, Final Report: Kuwait Oil Fire Health Risk Assessment,
5 May- 3 December, 1991, Report No. 39-26-1.192-91, February, 1994.

S Presidential Advisory Committee on Gulf War Veterans' linesses Final Report (Washington, DC: U.S.
Government Printing Office, December, 1996, reference #61B.
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ML THE ARMY KUWAIT OIL FIRE HEALTH RISK ASSESSMENT

A.  What the Army concluded

In 1994, the Army issued the final Kuwait Oil Fire Health Risk Assessment
{ HRA ). The HRAs purpose was to characterize the cancer and noncancer health
risks to Department of Defense ( DoD ) troops and civilian employees exposed to the
Kuwait oil fires during the Gulf War. The HRA concluded the potential for significant
long-term adverse health effects from exposure to the oil fires for DoD troops or civilian
employees was minimal. The HRA also concluded that the cancer risk from exposure
1o the oil fires was minimal and well within EPA guidelines for acceptable cancer risk.
Finally, the HRA concluded that the ground level poliutant concentrations were iower
than anticipated.

B. Who relied on the Army’s conclusion

The HRA is a primary document used by government agencies in dismissing the
oil fires as a cause of Guif War illness. The agencies who dismissed the oil fires as a
cause and cites from their reports which demonstrate their dismissal are the Presidential
Advisory Committee on Gulf War Veterans’ llinesses ( Exhibit 1), the Veterans
Administration Expert Scientific Panel ( Exhibit 2 ), the Persian Gulf Veterans
Coordinating Board ( Exhibit 3 ), the Institute of Medicine Committee fo Review the
Health Consequences of Service during the Persian Gulf War { Exhibit 4 ), the U.S.
Congress Office of Technology Assessment { Exhibit 5 }, and the Defense Science
Board { Exhibit6 ).

C. How the 1994 Health Risk Assessment is flawed and invalid

To be valid, a health risk assessment must include all toxic exposures.
Exposure used in the risk assessment must reflect the aciual exposure encountered,
The HRA has the following three serious flaws.

First, the Health Risk Assessment used Persian Gulf air pollution data gathered
May through November, 1981. Air poliution from the oil field fires during this time was
much less than during the Gulf War { February and March ) for the following reasons.
The months of May through November have the Shamal winds blowing from the
Northwest causing the smoke plume from the oil field fires to disperse widely and
ascend to great heights. During the Gulf War ( February and March ) low wind speeds
and air inversions were common. Under these conditions the smoke plume was on the
ground, creating high localized levels of air poliution to which the troops were exposed.

Exhibit 7 is a U. S. Government 1991 winter air pollution health advisory for
Kuwait City. Expected high levels of air poliution caused by siow winds and air
inversions were the reason for the health advisory. This advisory contains several
important points. Severe winter air pollution was expected despite half of the oil fires
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having been extinguished. Also, the northern and southern oil fields on fire were
expected to have higher levels.of air poliution than Kuwait City. Further, for November
- and December, a third of the days were expected to have stagnant, high poliution
weather conditions. Finally, the Kuwait Government did not want to provide public
warning of dangerous air poliution conditions.

Air pollution expected in this 1991 health advisory would be much less than the
pollution encountered by Gulf War troops because half the oil fires had been
extinguished.

The primary author of the 1994 final Health Risk Assessment, Dr. Jack Heller,
has testified the Gulf War months had much more ground impact of the oil fire smoke
than when the Army air poliution monitoring was done. Dr. Heller did not factor into the
HRA the high levels of war time air poliution to which the troops were actually exposed
( Exhibit 8 ).

The second serious flaw is the Health Risk Assessment used EPA methodology
for Super Fund Sites. This EPA methodology is not appropriate for the Guif War risk
assessment as this methodology assumes only exposure to volatile vapors and
contaminated soil. Also, this methodology does not assess health risk from massive air
pollution ( oil mist, smoke and soot ) as found in the Gulf War.

The third serious flaw in the Health Risk Assessment is liquid petroleum ( as
crude oil, diesel fuel, or oil mist ) was not included as a troop exposure. The HRA
neglected troop exposure to the oil rain from the oil field fires. The HRA neglected oil in
contaminated drinking and shower water. The HRA neglected oil mist from military
smoke generators. And finally, the HRA neglected oil in food from cooking in oil
contaminated water.

Liquid petroleum is a known toxin that causes cancer, respiratory problems, skin
rash and other symptoms associated with Gulf War iliness. For the HRA to be valid,
this important toxin exposure must be included in analyzing health risk.

D. Conclusion on the final 1994 Health Risk Assessment

The Health Risk Assessment is seriously flawed in its basic methodology. As a
result, the conclusions of the Health Risk Assessment are invalid. The Health Risk
Assessment is a primary document relied-upon by the Department of Defense ( DoD ),
Presidential Advisory Committee ( PAC ), Veterans Administration ( VA ), and the
Institute of Medicine ( FOM ) in concluding the oil field fires presented no health hazard to
the troops. Since the Health Risk Assessment’s conclusions are invalid, the
conclusions of the DoD, PAC, VA and IOM which dismiss the oil fires as a cause
of Gulf War iliness are also invalid. i
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IV. PETROLEUM CAUSE OF GULF WAR ILLNESS

A. Petroleum Exposure

Troops in the Guif War were continuously exposed to petroleum in a liquid and
vapor form. This exposure was unique to the Gulf War experience. Petroleum
exposure occurred in several ways. Crude oil rained from the sky from the gushing and
burning oil wells’ ®.  Oil contaminated the drinking and shower water® and oil
contaminated the food. Diese! fuel was sprayed on the roads, campgrounds, and
parking areas to suppress dust ¥ and diese! refueling spills and splashes occurred’

As a result of the oil rain and Iack of taundry facilities, troops lived in oil soaked
uniforms for days and weeks at a time'2. The uniforms remained oil contaminated after
washing as the wash water was contammated with oil. Thus, petroleum was inhaled,
ingested and absorbed through the skin of the exposed troops, which constitutes a
major exposure to this significant toxin..

B. Petrdleum toxicity

Petroleum is known to cause cancer'*. Research has shown Kuwait crude oil is
carcinogenic to animals*. Skin painting tests on mice are a scientific method for
cancer testing. Skin painting tests of Kuwait crude caused tumors in 38% of the mice.

Inhalation of liquid petroleum causes a respiratory disease called lipoid
pneumonia.  Lipoid pneumonia, caused by petroleum droplets in the lung, is a

7Hobbs PV, Radke LF. Airbome Studies of the Smoke from the Kuwait Oil Fires. Science. 1992;256:987-891.

® presidential Advisory Committee on Guif War Veterans' liinesses Final Report (Washington, DC: U.S.
Government Printing Office, December, 1996), p. 122

®veteran testimony to the Presidential Advisory Committee and personal communications by Craig Stead
with veterans.

Y presidentiat Advisory Committee Final Report, December, 1996, minutes of VA Expert Scientific Panel.
" Minutes of VA Expert Scientific Pane! meeting of 2/22-23/84, p. 47.

12 Testimony of Herb Smith, NtH Workshop, The Persian Gulf Experience and Health, August 27-28,
1994, minutes of VA Expert Scientific Panel meeting of 2/22-23/96, p. 47.

31ARC. 1989. IARC monographs on the evaluation of carcinogenic risks to humans. Vol. 45:
Occupational exposures in petroleum refining: Crude oil and major petroleum fuels. Lyon, France:
World Health Organization, Intemational agency for Research on Cancer.

4 Coomes RM, Hazer KA. Comparison of the carcinogenic potential of crude oil and shale oil. From:
Proceedings of the Symposium, The Toxicology of Petroleum Hydrocarbons, MacFarland HN,
Holdsworth CE, et al. editors, American Petroleum Institute, 1982, pp. 208-224.
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progressive disease which causes shortness of breath, cough and other symptoms. It
is misdiagnosed as: Parkinson's Disease, Cerebral paisy, Hemiplegia, Amyotrophic
lateral sclerosis, Degenerative disease of central nervous system, Progressive muscular
dystrophy, Rheumatoid arthritis, Hypertrophic arthritis, Arteriosclerotic heart disease,
Hypertensive cardiovascular disease, and Generalized arteriosclerosis'®. Many of the
clinical aspects of Gulf War ifiness are listed above and can be related to petroleum
inhalation.

A recent scientific paper describes the cancer causing properties of crude o',
in this paper, the author makes the following statements concerning petroleum toxicity.

Crude oil is known to be carcinogenic. ... The examination of the
carcinogenicity of aromatic and saturated compounds of crude oils
demonstrates the high degree of carcinugenicity, with relatively short latency
periods, of all fractions tested. The percentage of animals that developed
cancers from the various fractions was between 22% and 98%, a
remarkable phenomenon. ’

Crude oil and its vapors emitted into the atmosphere and environment from
oil spills and other sources ... expose humans and the environment to
- highly toxic and carcinogenic chemicals.

C. Petroleum cause of Guif War lliness

Gulf War veterans had a major exposure to petroleum. Petroleum was inhaled,
ingested, and absorbed through the skin. A telephone study-done on 10,051 sick
-veterans found:

Specific to the oil in the environment there, those breathing or enveloped
‘in oil fire smoke was 96 percent; within clear visual.area of the oil fires was
90 percent; worked in, lived in, or made travel through the burning oil fields
was 72 percent; washed in water with an oily sheen was 68 percent. Those
having oily taste to their food was 66 percent, and those with oily taste to
the drinking water was 85 percent'’.

S volk ‘BW, Nathanson L, Losnier S, Slate WR, Jacobi M. Incidence of lipoid pneumonia in a survey of
389 chronically ill patients. Am JMed. 1951, 10: 316-24.

Mehiman MA. Dangerous and cancer causing properties of products and chemicals in the ol refining
and petrochemical indusiry: Part Xi - Carcinogenicity and environmental hazards of crude oll, gasoline,
and its components. From: A.comprehensive Approach to Problems with Ol Spills in the Marine
Environments: The Alaska Story, V. Molak, W. Davis-Hoover, et al. editors. Princeton Scientific
Publishing, Princeton, NJ, 1932, pp. 31-55. :

"Testimony of Debbie Judd, Presidential Advisory Committee Hearing of 11/07/95.
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Petroleum in the form of crude il and refined products { diesel fuel, kerosene } is
known to cause cancer, respiratory problems, skin rash, fatigue, and other symptoms.
Many symptoms of Gulf War iliness are consistent with exposure to petrcleum.

Petroleum has been dismissed as a cause of Gulf War illness by all government
agencies investigating Gulf War iliness. There is no scientific basis for dismissing
petroleum as a cause. To the contrary, a large body of scientific information exists
which clearly shows petroleumn must be considered a cause of Gulf War iliness.

At this time, no research is being done on diagnosis and treatment of petroleum
iliness in Gulf War veterans. If must be emphasized methods do exist for diagnosing
petro!e,;gm iiiness'® and therapies do exist for attenuating the symptoms of petroleum
iiness ™ .

V. CONCLUSION:

Burning ofl fields, oil slicks, oil rain, oil in the water, ol in the food - that was the
combat environment in the Gulf War. Congress was justifiably concerned for the health
of the veterans from exposure 1o the oil fires and smoke. Congress passed Public Law
102-190 in December 5, 1981 requiring the Secretary of Defense to:

a. Establish and maintain a special record relating to members of the Armed
Forces who, as determined by the Secretary, were exposed to the fumes of
burning oit in the Desert Storm Theater of Operations during the Persian Gulf
Conflict, and

b. Submit to the Congress the results of all ongoing studies on the health

consequences { short- or long-term ) of members of the Armed Forces who were

exposed to the fumes of burning oil in the Desert Storm Theater of Operations

during the Persian Guif conflict. This report should also address the need for
_any additional studies relating to this exposure.

Has the DoD responded to the Congressional directive in this Public Law? The
record shows five years have passed and many tax dollars have been spenton
meetings, hearings, studies, and data collection. Yet, there is not one study, research
project, or report that addresses the true troop exposure to the oit fire smoke, and the

®Far those veterans suffering from petroleum ilness, visible droplets of oil should be present in the
target organs ( lungs, spleen, kidneys, liver ). These visible il droplets can be seen under electron
microscope. The oil droplets can be extracted and analyzed using modem laboratory techniques. For
those veterans with a Kuwait crude oil exposure, methods exist to match the oil extracted from target
organ to Kuwait crude oil. Source, Craig Stead literature search.

 Tested therapy for petroleum illness consists of dally oral stercids. Other experimental therapias
include washing of the lungs to remove petroleum and use of certain food groups to assist in
metabotizing and excreting the petroleum toxins.  Source, Craig Stead literature search.
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troop exposure to petroleum inhalation, ingestion, and absorption through the skin. No
work is being done on diagnosis and treatment of petroleum iliness.

The VA Expert Scientific Panel has held 10 meetings generating over 1000 pages
of minutes, executive summaries, and recommendations for actions on the part of the
DoD, VA, and for research. Within the Scientific Panel minutes are only a few brief
comments devoted to the oil fires and no discussion of the massive exposure of the
troops to petroleum. Dr. Eula Bingham, Chair of the VA Expert Scientific Panel, has
worked many years on petroleum carcinogenicity, sponsored by the American Petroleum
Institute.  Yet Dr. Bingham has never raised the issue of petroleum exposure, petroleum
toxicity, and its possible relationship to Gulf War iliness.

The Presidential Advisory Committee heard extensive testimony from Veterans
on their exposure to oil fire smoke and petroleum. Yet the PAC has dismissed both the
oil fires and petroleum as a cause of Gulf War iliness based upon DoD and industry
information. The PAC references supporting this dismissal lack a proper scientific and
peer reviewed approach.

In conclusion, the government studies and reports have no foundation to dismiss
either oil fire smoke or petroleum as a cause of Gulf War illness. This major and
common exposure to those who served in the Gulf War must be investigated as a highly
likely cause or contributor to Gulf War iliness. |t is time to initiate the proper studies and
research into the connections between the oil fires, petroleum and Gulf War iliness.



393

VI. QUALIFICATIONS OF CRAIG F. STEAD

I have a masters degree in Chemical Engineering from Cornell University and am
a Registered Professional Engineer in Vermont and Massachusetts. For 12 years |
have researched petroleum toxicology and the health effects of petroleum on animals
and humans. My personal library on the subject containg over 1000 medical, technical
and scientific papers and books.

| have served as technical advisor fo the U. S. EPA, the State of Wisconsin and
State of Vermont on petroleum contamination of drinking water. As a result of my
technical advice, the State of Wisconsin issued a health advisory on oil leaking
submersible well pumps. | also have served as an expert witness to the Vermont
Environmental Board on the composition, toxicity and human health effects of diesel
exhaust.

Since 1984 | have suffered from petroleum iliness from drinking and showering in
oif contaminated water. Many of my petroleum iliness symptoms are the same as those
reporied by Desert Storm veterans. My illness initiated my research into petroleumn
ilness, its causes, diagnosis and treatment.

| have provided testimony on petroleum iliness and how it relates to Gulf War
syndrome to Congressman Joseph Kennedy in 1992, to Senator James Jeffords in
1992, to the Presidential Advisory Committee in 1996, and provided Fort Detrick a
proposat on Petroleum Toxicity and Petroleum induced Hiness in 1995,

Thank you for this opportunity {o present testimony on oil fires, petroleum and the
connection to Guif War illness. 1 stand ready to initiate and assist this vital work for the
health of the Guif War veterans.

CRAIG F. STEAD
P.O. Box 920

Putney, VT.
05346-0920
802-387-4748

June 26, 1997
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and relatively scluble particles are cleared to blood and canaffect kidney toxi.
city.” Less soluble particles can remain in the lung longer and in theory
could pose a radiclogical hazard. The U.S. Army has conducted tests to char-
acterize aerosols associated with DU munitions impacts with armor and with
accidental DU munitions fizes; it concluded a service member's risk exceeds
civilian safety standards only when he or she is inside a vehicle when it is
penetrated by DU manitions.™” The adequacy of the rasearch supporting
this conclusion has been questioned by some seviewers.™

No studies of long-term human health effects of uranium metal im-
planted in tissue exist. Nevertheless, toxic effects are likely to be similar to
the Kidney toxicity observed from inhaled or ingested uranium. To date,
VA has reported no kidney toxicity among soldiers wounded by DU frag.
ments in frf ndly fire episodes.” VA currently monitors the health of ap-
proximately 30 veterans suspected of retaining embedded DU fragments,
and the US. Army Medical Research and Materiel Command is funding
animals studies to investigate the health hazards associated with short.
and long-term exposure to DU metal fragments.”™

What do we conclude about the risks of DU to Gull War veterans? The Com-
mittee concludes it is unlikely that heaith effects reported by Gulf War
veterans today are the result of exposure to DU during the Gulf War,
Since uranium is a potential carcinogen, it is possible that exposure to DU
during we Gulf War could lead to & slight ircrease in the risk for hung
cancer after decades following the end of the war,

Qil-well Fire Smoke

At the end of the Gulf War, more than 600 Kuwaiti oif wells and several
pocls of spilled oil were left burning after being ignited by retreating Iragi
troops, Huge, dramatic phumes of billowing smoke from these fires rose
high into the atmosphere, Occasionally the smoke remained low to the
ground, in some cases enveloping U.S. military personnel.

Some chemicals contained in oil-well fire smoke, such as benzene and
PAHs, are human carcinogens. As described earlier in this chapter, the
amounts of these poliutants in the air were low. Hence, their contribution
$o excess cancer risk would be expected to be small and increased rates of
cancers Jikely would not vesult, The US, Army used EPA's standardized
methodology to estimate cancer and noncancer risks from the oil-well fire
smoke.” It concluded “the potential for significant Jong-term adverse
health effects for the exposed DOD troop or civilian emplovee popula
tors is minimal.” Risks from cancers were estimated not to exceed two
excess cancers per one million people exposed, a value well within EPA's
acceptable range.

Noncancer risks from smoke exposure were calculated as Hazard In.
dices (HI). When the Hi exceeds 1.0, there can be concern about potential
noncarcinogenic health effects. In Saudi Arabia, the H ranged from 0.6 to
2.0, while in Kuwait it ranged from 2.0 to 3.0. Most of this noncarcer risk

[ Exhibit 1, page 10, Craig Stead Testimony of 6:26:97 ]
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was contributed by irhalation of VOCs, particularly benzene. The US. Army
concluded that risk of noncarcinogenic health effects among the U.S. service
members was low since HIs are based on EPA toxicity values that are set far
below levels thought to cause health effects and that also account for sensitive
subpopulations such as children and the elderly. A congressional Office of
Technology Assessment analysis of the U.S. Army’s risk assessment methods
and findings concluded “the risks to health from exposure to the smoke and
the background air contaminants in the Persian Gulf are likely to be ex-
tremely small.”™

Oil-well fire smoke appears not to have caused observable changes in
lung tissue. Researchers at the Armed Forces Institute of Pathology found
no significant differences when they compared lung tissue from autopsies
of 33 US. service members who died after the start of the oil well fires to
lung tissue from autopsies of soldiers who died before the fires."™

Information has been gathered from 110 firefighters working for pri-
vate companies in the Kuwaiti oil fields in 1991. Individuals were de-
ployed for 28-day periods, working daily at the well heads without
breathing-protection equipment. Most were over 30 years old and had 10
or more years experience fighting similar well fires, many of them in
Kuwait and elsewhere in Southwest Asia. No cases of illnesses resembling
those reported by Gulf War veterans were reported, nor have such com-
plaints been observed among thousands of oil-well firefighters who have
spent years experiencing similar exposures.””

Known immediate health effects from inhaling large amounts of

smoke and particulates are primarily respiratory, including coughing, iis unlikely exposure

wheezing, increased airway resistance, and respiratory infections. Toxic to oil-well fire smoke
gases that can be found in oil-well fire smoke — such as hydrogen sulfide is responsible for
and sulfur dioxide—can cause eye and nose irritation, decreased pul- | Symptoms reported
monary function, and increased airway react‘ivity.“l"u Nevertheless, these :Z?:L:Z.G""w"

toxic gases were not detected at high levels during the fires.™ ™" High
levels of airborne particulates, which sometimes occurred in the Gulf re-
gion, are associated with increased rates of asthma and can exacerbate
other chronic respiratory conditions. With chronic {months or years) ex-
posure to particulates, there is increased risk of some loss in lung function
or chronic bronchitis, especially in cigarette smokers.

What do we conclude about the risks of oil-well fires to Gulf War veterans?
Based on research on human and animal health effects of exposure to air
pollutants and on currently available exposure data, the Committee con-
cludes it is unlikely exposure to oil-well fire smoke is responsible for
symptoms reported today by Gulf War veterans. Although smoke from
the oil-well fires did not include levels of carcinogens that would be ex-
pected to increase cancer rates among Gulf War participants, VA mortal-
ity studies will include cancer surveillance.

[ Exhibit 1, page 11, Craig Stead Testimony of 6:26/97 |



396

122 » Presidential Advisory Committee

Exposure fo high,
nonlethal levels of
petroleum fuels
usually is foliowed by
complele recovery.

Petroleum Products

Diesel, kerosene, gasoline, jet fuel, and other petroleum-based fuels were
widely used during the Gulf War for dust suppression, waste incinera-
tion, and for fueling vehicles, stoves, heaters and generators, U.S. service
members in certain jobs were occupationally exposed to petroleum fuel
vapors and combustion products, such as toluene, xylene, benzene, ethyl
benzene, carbon monoxide, sulfur dioxide, nitrogen dioxide, particulates,
lead, and other pollutants. Additionally, in some areas near the Kuwaiti
oil-well fires, unburned crude oil drizzled down, covering the ground and
troops below.™

Petroleum fuels are a complex mixture of aliphatic hydrocarbons and
aromatic hydrocarbons such as benzene and PAHs. These fuels also com-
monly contain various additives, like lead. When burned, petroleum fuels
produce a varjety of potentially hazardous combustion products. High-
level, short-term exposures to fuel solvents can cause immediate effects.
In most cases, however, complete recovery occurs when the exposure
ceases.

US. service members could have been exposed to petroleum fuels by in-
halation, ingesting contarninated water or dust, and skin contact. Inhalation
exposure could depress the central nervous system (CNS). Symptoms include
short-term effects ranging from fatigue, headache, nausea, blurred vision, and
dizziness, to convulsions, paralysis, and loss of consciousness depending on
the dose™" Again, exposure to high, nonlethal levels usually is followed by
complete recovery, although rare cases of permanent brain damage after mas-
sive exposure have been reported.” ™™

Prolonged breathing of diesel fuel vapors can damage kidneys or Jower
blood clotting ability. ™ Studies of workers occupationally exposed to cer-
tain hydrocarbon solvents in petroleum fuels suggest that long-term high-
dose exposure over 12 to 14 years can lead to neurotoxic effects.””™ For
example, psychomotor disturbances, visual memory and perception, and
visuomotor learning ability were significantly affected in exposed
gasoline-pump workers compared to matched controls, particularly
workers exposed for more than a year.”” Some studies suggest there zre
neurctoxic effects from long-term exposure, including decrements in
memory, cognitive functioning, and sometimes neuromotor functions.”
Other researchers, however, have challenged the existence of what is
sometimes referred to as “chronic toxic encephalopathy,” and uncertainty
exists about CNS effects from long-term, low-level exposures to solvents.”

Benzene makes up about one percent of US. gasoline and up to five
percent of European formulations. It is a known human carcinogen that is
associated with certain types of leukemia. Nevertheless, more than 55
published epidemiologic studies of workers exposed occupationally to
hydrocarbons such as gasoline generally do not replicate the carcinogenic
effects reported for experimental animals. ™™ Recent studies of refinery

{ Exhibit 1, page 12, Craig Stcad Testimony of 6:26/97 §
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workers also do not reveal a clear association behween gasoline production
and leukemia.™™ Still, based on the limited evidence from animal studies and
the presence of benzene in gasoline, the International Agency for Research on
Cancer (IARC) concluded that gasoline is possibly carcinogenic to humans. It
is not known if other petroleum products cause cancer in humans. IARC be-
lieves there are insufficient data to assess whether light fuel oils or light diesel
fuels cause cancer in humans. However, IARC has determined that occupa-
tional exposure to fuel oils during petroleum refining is probably carcino-
genic to humans ™

Although ingesting small amounts of fuel oils is unlikely to cause signifi-
cant symptoms, ingesting fuel oils in larger quantities can cause vomiting,
diarrhea, swelling of the stomach, stomach cramps, coughing, drowsiness,
restlessness, irritability, and unconsciousness. Ingestion of fuel oils can be
accompanied (during vomiting) by aspiration of some of the material into the
Iungs, which can produce a chemical pneurnonitis.

Skin exposure to large amounts of oil can physically clog pores and hair
follicles, compromising body heat loss. Long-term exposure can cause acne
and other skin problems. With high concentration or extended exposure,
lighter components of crude ol or other fuel oils can defat the skin, leading to
redness and itching or dermatitis.>™

Exposure to the normal combustion products of petroleum fuels is also a
health concern. Limited epidemiologic evidence indicates daily use of
kerosene stoves for cooking or heating does not cause breathing problems for
most people.™ If insufficiently vented, however, carbon monoxide generated
from fuel oil combustion can build up, causing drowsiness, nausea, and even
asphyxiation. Individuals exposed to unvented combustion of fuels contain-
ing lead could experience health effects ranging from subtle biochemical
changes in blood to severe CNS effects at high doses. Occupational exposure
to inorganic lead is associated with subjective signs of neurotoxicity such as
forgetfulness, lethargy, and weakness. These neurological signs and symp-
toms occur at about the same blood lead levels as other overt signs of lead
intoxication, such as gastrointestinal complaints like abdominal pain, nausea,
and vomiting.™
What do we conclude about the risks of petroleum products to Gulf War vet-
erans? While certain subsets of Gulf War service members could have ex-
perienced occupational exposures to petroleum products that would en-
tail increased risks of health effects, it is unlikely that health effects re-
ported today by Gulf War veterans are due to exposure to petroleum
products during the war.

Psychological and Physiological Stress

Virtually all Gulf War participants were exposed to a wide range of stres-
sors associated with the war. Throughout human history, observers have
noted a correlation between the horrors of war and “mysterious” illnesses
in soldiers and veterans.” Only recently, however, have the broad range

[ Exhibit 1, page 13, Craig Stead Testimony of 6:26.97 ]
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not been very successful with that. The fact is, we have looked at some of the
outcomes that veterans have indicated they have and focused almost entirely
onthat. Ithink we are going to be dependent upon the DoD for much of that,
I think a year or year and a half ago, DoD was working on some health and
exposure assessment that would actually track individuals as to where they
were. We could go back then and figure cut whether or not they were in fires
or they were deloused with this compound, or where they were on February
the 10th, or whatever the date. The dates I'm throwing out are not
significant dates, so don't take it the wrong way. We still don't have that. I
think for many of things that we ave interested in, that would be very useful.
We have made that recommendation, and I think the DoD) understands it,
but maybe we ought 10, as a committee, make that recommendation to vou.
Perhaps you could assign some people to do it in conjunction with the DoD.
How do we do that? Make a recommendation to you?

DR. KIZER: Well, I think how we do it is a question that becomes one
of logisties. Once you take a recommendation, then obviously we have to
decide who is best qualified to do it. Who has the resources; if we don't have
the resources, how do we get them. You do all of the logistical work. First of
all, we need the recommendation, and so I think your question is, should you
make that recommendation to me? If you feel that's something that needs to
be done, then I think you need to make the recommendation. As I say,
having been involved with these, whether they're childhood cancer clusters in
the Central Valley of California, or looking at respiratory complaints from
trains that have derailed and spilled pesticides in the environment, we
usually start by tracking individuals and working through what their
complaints were and then trying to assess what types of exposure they had.
You start with 1 and 2, and then once you get enough, you start doing the
statistical tests and all of that. Unless you have that basic fundamental
epidemiologic assessment, it often becomes much haxder then to extrapolate
down the road when you're seeing people with just complaints, and you don't
really know what came before it.

DR. BINGHAM: We'll have to talk about that, but that's really the
position we've been in. The only exposure assessment we've had is the Gulf
War experience. Is that right? I mean, we haven't narrowed it anymore than
that. We do have some data on fires, which doesn't track necessarily with the
outcomes that have been described, although it could track in some folks. We
don't know whether it does or not, by and large.

COLONEL ERDTMANN: [ think our very best data that we have Izﬂ—_/’ﬂé

relates to the oil well fires. We have very good data, looking at various
pollutants, and the amounts of the pollutants in various parts of the whole
area of conflict,

DR. BINGHAM: Late in the game.

COLONEL ERDTMANN: Yes, but with the ability to, using
mathematical modeling, to then extract backwards, to see what the
exposures would have been at the time the majority of the troops were in

{ Exhibit 2, page 14, Craig Stead Testimony of 6:26/97 77
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Environmental Hazards

Desert Stonn troops were exposed to several potentially harmful environmental hazards in the
Persian Gulf, the most spectacular of which nas smoke from 605 oil welt fires started by the
retreating Iragi army. A concerted effort was made by the DoDy, LS. Environmental Protection
Agency (EPA), Department of Health and Human Services (HHS), and the National Oceanic and
Atmospheric Administration to evaluate the health effects from these fires. Based on data
collected from May through December 1991, the carcinogenic and non-carcinogenic health risks
from exposure (o oil fire stmoke were determined to be minimal due to lofling of the smoke above
ground level and nearly complete combustion of most chemical substances {27281, In addition,
assays of metals and volatile organic compounds (including benzene) among troops indicated
extremely low level exposure to hanmful substances [27]. 1t also is notable that there has been no
indication of unexplained illnesses among the U.S. civilian fire fighters who were highly exposed to
combusted and non-combusted products of damaged oil wells [29].

In addition to smoke, U.S. troops were exposed to low levels of several pesticides, and possible
health effects from such exposure are being investigated. The vast majority of pesticides
employed in the Guif were products that have been U.S. EPA registered and have been used
without 11 effects on pumerous prior exercises of UL.S. troops in areas like Egypt and Southeast
Asia [Table 3}. Also, these pesticides are routinely used in the commercial market and by Dol in
the USA. Pet flea collars, which contain organophosphates end carbamates, were used
inappropriately by a small number of troops before being prohibited but have not been associated
with unexplained jllnesses. Herbicides were not used by ULS. forces in this desert enviromment.

No cases of acute pesticide poisoning are known to have occurred during Operations Desert
Shield/Storm. The possibility that pesticides could have increased the acute toxic effects of
pyridostigmine bromide is being investigated, but chronic effects are considered unlikely [30]. To
further assess the possibility of synergistic effects anong various substances that Guif war troops
may have been exposed to, the VA and U.S. Army are conducting studies of potential interactions
between pyridostigmine bromide, DEET, and permethrin.

Numerous petrochemical plants are Jocated on the Northeastem coast of Saudi Arabia where
many of our froops entered the theater of operations. Most combat troops passed through these
port areas rapidly, but large numbers of support personnel were permanemly stationed on the
coast, a large percentage of whom were reservists, It is possible that exposure 1o various

chemicals in these areas could explain a higher rigk of reported ilinesses among reservists
compared to active duty personnel. However, there have been no accounts of increased health
problems among local workers or inhabitants of the vities around these petrochemical plants {3.31}

Several other factors could explain why, at least initially, reservists frequently have been identified
with unexplained ilinesses: reporting bias is possible because of career concerns among active
duty persornel during a period of downsizing; reservists fended to be older and possibly less
physically resilient compared to active duty troops; and, reserve personnel may have suffered
increased stress because they had to leave civilian jobs and experienced greater disruption of their

[ Exhibit 3, page 16, Craig Stead Testimony of 6:26,97 }
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personal bives [9.32].

Another unique environmentat hazard of this war was exposure to depleted uranium (DU)
munitions which are used for their enhanced armor penetrating ability. DU is a heavy metal which
is less radioactive than natural uranium and poses minimal health hazard when external to the
body, although the impact of DU on armoted targets or the involvemnent of DU munitions in fires
can result in localized aerosolization and increased exposure. There were 35 soldiers in vehicles
struck by DU during friendly fire incidents (22 who may retain DU fragments). Approximately 32
other soldiers potentially were exposed to DU while fighting a fire in a munitions storage area and
from servicing vebicles hit by DU munitions; but, these troops when tested have not had elevated
urine uranium levels [9]. Troops directly exposed to DU munitions are being closely followed by
VA and DoD and have not had problems with unexplained ilinesses. Other ground-based troops
are not considered by DoD to have been exposed to excess risk because of the very low levels of
radiation involved with DU munitions.

Some troops may have been exposed to a number of other potential environmental hazards,
including: microwaves; chemical-agent-resistant-coating (CARC paint) fumes containing
isocyanate; various petroleum products like JP4 fuel used in tent heaters and on the ground to
keep the sand from blowing; decontamination solution 2], which contains propylene glycol,
monomethyl ether, and ethylene glycol; and, airborne allergens and irritants {33]. Nore of these
exposures has been identified as a primary cause of unexplained illnesses, either because they
involved small numbers of infrequently affected troops or because they are not known to cause
the consteilation of chronic multi- system complaints reported by Gulf war veterans [9.27.30].
Nevertheless, all potential environmental exposures are being evaluated extensively to determine
their effects on the health of Persian Gulf troops.
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{particalarly the reporred use of unventlated heaters in living quarters that might
have contained mixtures of diesel and jet fuel) could have caused a variety of
exposures 10 combusion producis, including Jeed.  Information received in
response to a request to DeD on whether leaded fuel was used in tent heaters stated
thet U.S, Central Command records indicated that approximately 145,000 gallens
of gasoline {leaded and from locel cources) were consumed per day in the theater
between August §, 1990, and March 30, 1991, These records did not indicate
whether the fuel was used for hes tents; it was intended for use in vehicles,
cocking, and power generation. The individual services provided information on
the use of leaded gaseline in temt hesters es follows: Alr Force, electric heat
exclusively; Navy, kerosene and ciese] fuel only; Marine Corps, diesel only;
Army, “has no record of leaded fuel use in tent heaters™ (Cusick, 1996).

To investigate further possible effects fram this exposure, i combination with
other exposures thet were prevalent at various times in the Guif, DoD has funded a
Jaboratory study in rais to evaluate the toxicity of simulared PGW exposures. This
research initianive hes s jts chief 2im the investigation of rodent responses to
exposure conditions similar to those experfenced by PGW veterans. In an effort
1o construct a rodent model of unexplained iilness in PGW veterans, Sprague~
Dawley rats will be subjected 1o ¢ontrolled experimental exposure to Deet,
pyridostigmine, end a mixture of diesel and jet fuel followed by an electrical
shack; controls will help to delinezte possible effects of chamber exposures
alone, compered with exposures with stress-producing electricel shock.
Pestexposure testing will include examination of central nervous system (CNS)
integrity (auditory startle and adeptation 1o auditory stimulus  and
photosensitivity), tesiing of motor skills (gp and totzl activity),
neurotransmitter anzlysis 21 sacrifice, two-dimensionzl gel elecrrophoresis to
investigate whether novel stress-releted proteins are produced in stressed
animals, clinical chemistry, and measures of immune function.

This ambitious pretocol, as reviewed, may produce hyputhesis-generating
data. However, generalization of zny resulis to veterans will necessarily be
problematic.  No variztion in dosing will be done, &nd no dose-rate
considerations are included. Although these animals #re useful models for some
known humen conditions, the applicebility of any zéverse {or the opposite}
outcomes noted in these studies will inevitebly be questioned,

Oil Well Fires and Spills

Many agencies were involved in monitoring 2nd measuring various aspects of
the oil well fires and smoke (EPA, 199); U.S. Guif Environmental Technical
Assistance, 1992, WMO, 1991, 1992). Several efforts have been made (©
determine whether the ofl well fires znd spills created by retreating Iragi forces
affected the healih of U.S. roops (Do), 1993; USAEHA, 1992, 1994). One majer
effort &t environmental assessment end heshh impact was undertzken by the

{ Exhibit 4, page 18, Craig Stead Testimony of 6/26/97 }
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former U.S. Army Environmental Hygiene Agency (USAEHAY), currently known
as the US. Army Center for Health Promotion and Preventive Medicine
(USACHPPM). Although exposures began when the first oil well fires were
ignited by the Iraqi ammed forces during their retreat in February 1991, and some
lasted until November 1, 1991, USAEHA could not Jaunch a successful air-
sampling effort until the beginning of May, after the more stagnant air conditions
of the winter months had passed. Those who undertook the sampling efforts did
so with this knowledge. They intended to address the problem as thoroughly as
possible by the use of meteorological modeling. A geographical information
system (GIS) is being developed to integrate information over space and time on
airborne and soil-based exposures, on meteorological conditions throughout the
study interval, and on unit troop movements during ODS. Once this model is
available, exposure of individual troops can be estimated throughout the region,
although further work will stili be needed to validate the model and estimate its
precision.

There were as many as 10 fixed air-sampling stations in the theater, but 2 of
them operated for less than 2 weeks and 2 more operated for only 2 months. Three
were in operation through the end of December 1991. These fixed sites were
located where troops were concentrated, and soil was sampled from the same
areas. The results are to be combined with National Oceanic and Atmospheric
Administration (NOAA)-assisted modeling and records of troop movements using
the GIS to estimate reasonable maximum individual exposures (RMEs) to the
chemical substances sampled. Data available include air and soil pathway analysis
and industrial hygiene sampling. Air and soil quality was estimated not to have
deteriorated during the sampling interval, and a reference to earlier sampling
suggests that air quality at some sites was even higher than before the war.
Increases in toxic metals in soil were not found during sampling except for metals
unrelated to Kuwaiti crude oil.

Air pollutants expected from the oil fires were classified into four categories:
reactants (uncombusted crude oil components), combustion products (e.g., carbon
dioxide and water), incomplete combustion products (e.g., carbon monoxide), and
products of secondary reactions (photolysis). The substances included short-chain
and low to medium molecular weight aliphatics such as butane and heptane (both
straight and branched chain) in the range of C, to Cy, simple and polycyclic
aromatic hydrocarbons (PAHs), benzene, heterocyclic compounds including
naphthalene and xylene, and substituted compounds such as methylated and
halogenated compounds. Air samples were assayed for suspended particulates,
both total and less than 10 pm in diameter, and for a series of volatile organics,
PAHs, and metals. A subsample was examined for sulfur dioxide, nitrogen
dioxide, coal-tar pitch volatiles, and acid aerosols. These agents were chosen as
likely to provide a reasonable estimate of the most important particulates of the oil
well fires and spills. The sampling was designed so that results could be used to
estimate risks of cancer and subchronic noncancer diseases.

[ Exhibit 4, page 19, Craig Stead Testimony of 6:26/97 ]
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So far, based on our present knowledge, none of the individual agents
sampled or detected seems likely to cause symptoms that would persist for months
or years after retum from the PG. However, the modeling now in progress may
offer some improved understanding of the general environment of troops located
in different parts of the war zone or may raise questions about interactive effects or
combined exposures,

The USAEHA sampling (after May 1991) documented little deterioration of
general air quality during that period of 2ir monitoring. Although substantial
increases were noted in particulate: ions were still considered “normal”
for this area of the Middle East. Exposures 10 organic compounds were similar to
levels observed in Houston and Philadelphia, cities with major pewochemical
industries. There were relatively high concentrations of naturally oceurring
metals, apparently from wind-blown surface soils.

There was some concem about ingestion and dermal absorption of air
pollutants that had senled out, and these routes of exposurs have been
considered (USAEHA, 1994). However, no measurements were taken, so
possible exposures through these additional routes can be estimated only by
mathematical models.

Further work by USAEHA is expected to provide a model of exposure
distributions and to incorp information from earlier, more limited sampling
that might improve estimates of exposures at roop encampments, This work alse
will examine the frequency and duration of exposures, The model will have to be
validated and its precision estimated before evaluating the relevance of the data.

The Armed Forces Institute of Pathology (AFIP) has completed a study of
351 autopsies of U.S, personnel who died between August 1990 and November
1991 in Southwest Asia (SWA) during ODS/S and shontly thereafler. Reviewed
were written autopsy records, histopathologic specimens, and toxicologic
findings. A group of 149 individuals who died before the oil fires were lit was
compared with a group of 202 who died after the fires were lit. No evidence
was found to support an association between autopsy, histopathologic, and
toxicologic findings and any environmental exposures, including smoke from
oil well fires. Analysis for heavy metals from blood and tissue obtained at
autopsy did not indicate elevated levels attributable 1o exposure in the Guif
environment (Peterson and Kalasinsky, 1996). The initial findings (AFIP, 1994)
reviewed by this comminee indicated that lead levels were elevated in some of
the specimens (IOM, 1995a). Since that time, investigators from AFIP have
stated that with respect to lead, no valid toxicological conclusions can be drawn
because some specimens were reportedly drawn and stored in collection vessels

ining lead. The methods and findings of this study are being prepared for
submission to a peer-reviewed journal,

{ Exhibit 4, page 20, Craig Stead Testimony of 6:26/97 ]
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OTA Review

The Department of Defense Kuwait Qil Fire Health Risk Assessment
(The Persian Gulf Veterans' Registry)

INTRODUCTION

Even before the end of Operation Desert Storm, the Department of Defense (DoD) began to
assess the likely health impacts of the conflict's most visible icon--billowing smoke from 600 burning
Kuwaiti oil wells, ignited by retreating Iragi troops. Then, just as the last fires were extinguished, the
Congress made its own specific demands for information about health risks to each smoke-exposed
military participant {in Public Law 102-190 and later expanded on in Public Law 102-585). DoD
responded with the Kuwait Oil Fire Health Risk Assessment, the heart of which is 2 computer-based
geographical information system (GIS). The completed part of the risk assessment is based on actual
measurements of contaminant levels taken while troops and smoke coexisted in the Persian Guif. An
ongoing part will eventually produce estimates of heaith risks based on "modeled" contaminant levels
where and when no actual measurements were taken,

The Office of Technology Assessment was directed in Public Law 102-585 to assess whether
DcD's project "meets the provisions of the law under which it was mandated,” to assess its "potential
utility . . . for scientific study and assessment of the intermediate and long-term health consequences of
military service in the Persian Guif theater of operations during the Persian Gulf War,” and to address
some other related questions. A requirement that OTA assess the Department of Veterans Affairs
Persian Guif War Veterans' Health Registry (which was mandated in the same public laws as the DoD
effort) was met by a report in October 1993.1

This Background Paper describes briefly the work on DoD's Kuwait Oil Fire Health Risk
Assessment to date, including the results of a pilot study of health risks, and then answers the guestions
addressed to OTA in PL 102-585. This review relies heavily on the work of a consultant expert in
chemical risk assessment who studied the DoD project for OTA (the consultant's report is available from
OTA).Z His work is based on a variety of contacts with the U.S. Army Environmental Hygiene Agency
(EHA; recently renamed the U.S. Army Center for Health Promotion and Preventive Medicine, but
referred to in this report as EHA), which has major responsibility for thig task within DoD, except for
determining troop locations. That Jatter task falls to the U.S. Army and Joint Services Environmental
Support Group (ESG), the Army's experts on military records. OTA's consultant (and OTA staff)
gathered information from ESG on their activities relevant to this review.

11,8, Congress, Office of Technology Assessment, "The Department of Veterans Affairs Persian Gulf Veterans'
Health Registry, 1993,

Risks of Radiation and Chemical Compounds, “The DoD Persian Gulf Oil Fire GI$ Modeling Project: A Review
and Evaluation,” submitted to OTA September 1594,

Exhibit 5, page 21, Craig Stead Testimony of 6/26/%7 |
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SUMMARY OF OTA'S FINDINGS

DoD have designed a GIS capable of producing individual estimates of risk resulting from
exposure to oil fire smoke (and for smoke plus ambient background concentrations of toxic substances
using measurements of air samples over a nine-month period) for each person who served in the Persian
Gulf region, in resp to the Congressional d The system will be fully operational when the
exposure information is all placed into the GIS (some time in 1995) and daily location data for each unit
stationed in the region during the conflict are completely abstracted from criginal military records (some
time in 19596). The risk assessment framework adopted by DoD is 3 logical and well-executed response
1o the mandate, based philosophically on the way the Environmental Protection Agency (EPA) conducts
risk assessments under various environmental health laws. This type of risk assessment, because of a
desire to protect public health, inherently overestimates risks to health.

In its Final Report: Kuwait Oil Fire Health Risk Assessment | EHA reported estimated health
risks that were extremely low: an estimated upper limit of lifetime cancer risk of two in amillion
(possibly rising to three in a million when exposure is extended to the entire period during which the
fires burned, and possibly somewhat higher at some places where messurements were not t2ken), and 2
fow probability of noncancer health risks (not quantified in the same way as cancer risks), These risk
levels are similar to estimates for a person spending the same amount of time in a U.S. city, calculated in
the same way. Under existing risk assessment scenarios, these risk estimates would be considered so low
that, in most cases, they would be dismissed. Scientifically, there is no added value to actually
generating {or being abie to generate} risks for individuals, alt of which would be below these upper
limits (or slightly modified upper limits not expected to be much different from these) and would, in any
case, not be very accurate. Risk assessment methods have generally been designed to apply to groups of
people and not to estimate precise risks for any one individual. Since all estimated risks would be very
low, they could not be used to identify any panicularly "high risk” coborts that might benefit from
medical surveillance or other intervention.

The GIS may have uses other than generating oil fire health risk estimates. Itis a versatile and
powerful analytic tool that might be put 1o use in epidemisiogic studies of other exposures in the Persian
Guif, but only if sufficient information on those other expasures were available and could be described
accurately in time and place. (OTA is unaware of efforts to systematically catalog exposures in this
way.) This type of use will depend on ESG completing its troop location inventory, independent of the
needs of the ofl fire risk assessment.

The important conclusion that OTA draws from DeD's report on oil fire health risk
sssessment is that, using state-of-the-art risk assessment methods, the risks 1o bealth from
exposure to the smoke and the background air contaminants in the Persian Guif are likely 1o be
extremely small. If aspects of the Persian Gulf experience are causing illness, they are likely 1o be other
than oil fire smoke, ding to DoD's risk

When completed, DoD's GIS and its associated risk assessment system will meet the
Congressional date for individuatized esti of exposure from Persian Gulf oil fires. The
traop location and atmospheric data related to the smoke will be easily accessible indefinitely once they
are all entered into the system. The scientific value of the program, however, lies in what already has
been plished, which establishes that overall risks to health from oil fire smoke are very low.

Additional scientific value may come from its use in evaluating other exposures that are suspected of

[ Exhibit 5, page 22, Craig Stead Testimony of 6/26/97 §
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:ausing health problems among Persian Gulf veterans, but this depends on having detailed information
rbout other potentially harmful exposures. Actually being able to generate individual exposure
:stimates, which is required by the law, is of very low value as it relates to learning anything about
ceterans’ health.

THE OIL FIRES IN KUWAIT

As Iragi troops withdrew from Kuwait at the end of the Persian Gulf conflict, they destroyed
s1ore than 700 oil wells in four major oif fields, and about 600 were burning at the end of February 1991,
Other wells were gushing oi! and some of the resulting "oil lakes” also burned. When all the fires were
surning, perhaps 5 million barrels of of] were consumed each day. Before the last fire was extinguished
n early November 1991, 800 miltion barrels of oil may have burned.

The fires released copious smoke that rose 10 altitudes of one 3o four kilometers and moved
nostly to the south and west under the influence of prevailing winds, Some fires released predominantly
~hite smoke, indicating large quantities of water vapor; some released very black smoke, indicating high
w00t gontest; and some released smoke intermediate in color. Plumes from the individual fires merged as
heymoved downwind into a "super-plume" that could be rracked from satellite images of the Persian
Suif region. The super-plume was dense enough 1o block out most sunlight when it was overhead.

The plumes contained both oil combustion products and unburned chemicals originating in the
»il, along with minerals associated with soil or water carried aloft by the fires. Significant quantities of
he more volatile chemicals in crude oil also were released to the atmosphere by evaporation from
ushing oil wells or crude oil pools.

Nearly 700,000 U.S. troops were depioyed 10 the Persian Gulf region and many were in the
epion while the fires were burning. When a plume was overhead in the vicinity of the troops, there was
1 potential for exposure, although the densest part of the plume was generally well above the surface.

Seon after the fires began, speculation arose that exposures might cause acute health effects in
ome people. Measurements of poliutant concentrations and records of health complaints did not reveal
 widespread shori-term problem, but the possibility remained that smoke exposures could cause
fiseases, including cancer, later on.

HE CONGRESSIONAL MANDATE TO DOD

The first Congressional mandate came in the National Defense Authorization Act for Fisca}
Jears 1992 and 1993 (Public Law 102-190, Section 734), passed in December 1991, The law calils for
he Secretary of Defense to1

establish and maintain a special record relating to members of the Armed Forces who, as

determined by the Secretary, were exposed to the furmes of burning oil in the Operation Desert
Storm theater of operations during the Persian Gulf conflict.

{ Exinbit 3 page 23, Craig Stead Testimony of 6/26/97 |
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Thrs registry” was to include the name of each exposed individual and "s description of the
of each p of that ber to the fumes of buming oil . . . including the length of
time of the exposure.”

Abon( & year later, in the Veterans Health Care Act of 1992 (Public Law 102-385, Section 704), the
Congressional mandate for information was expanded to all who served in the Persian Golf during the

conflict, not just those known to be exposed to oif fire smoke. The new date called for infk ion
(m the extent it is available) ) on the location and ci of each person’s service including
heric and other envi ] eirc in such locations.” Public Law 102-585 also

5

directs OTA to assess the mandated DoD "registry,” as described in the law.

THE KUWAIT OIL FIRE GIS MODELING PROJECT

Status of the Project

As of September 1994, a preliminary version of the GIS had been completed and tested in a pilot
project, described in EHA's Final Report: Kuwait Oil Fire Health Risk Assessment. EHA's report was
made available to OTA in August by the Office of the Assistant Secretary of Defense for Health Affairs
for the purpose of completing this Background Paper, but otherwise has not been released by them.

EHA are still working on completing the GIS database, but the basic structure of the system is in
place. The main tasks remaining are 1o define the smoke plume boundary for each day, which is a well-
defined activity but one that requires intensive work, and to determine “emission” rates for sach toxic
in the smoke {di d fater). Once this is complete, in early 1995, the system will be ready
to health sisk esti for each individual who served during the period of the oil fires.

ESG have made iderablé in computerizing the daily troop locations, but project that
it will be another two years before the task is complete. Locations are abstracied on 3 unit-by-unit basis,
50 ESG already are able to provide EHA with daily Jocations for some units and will be able to add units
ag they progress. In addition, they have once-per-month locations for most of the Army units that served
in the Persian Gulf {most units did not move around very much, so these focations probably represent
relatively well the dispersion of troops).

Description of the Project

The GIS is a computer-based system designed to capture, maintain, and analyze information
about troop exposures 1o the oil fire smoke and any risks to their health that might result. The
information needed for an ideal assessment includes:

*  the location of each servics person on each day of service in the Desert Shield/Storm theater of
operations,

» the location of every smoke plume on each day smoke was in the air,

» the inventory of toxic substances entering each plume,

{ Exhibit 5, page 24, Craig Stead Testimony of 6/26/97 |
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« the concentrations of those toxic substances at the location of each service person on each day,
+ the conditions of each person’s exposure (e.g., the rate at which each person is inhaling air), and
e the inherent toxicity (including all diseases) of each substance to which each person is exposed.

In spite of its relatively straightforward purpose, the Kuwait Oil Fire GIS is a complex and
resource-intensive undertaking. It requires a great many assumptions and procedures that are not
demonstrably correct or incorrect. The GIS shares with most other risk assessment sysiems the need to
deal with substantial uncertainties about both toxicity and exposure. As with many such assessments, the
GIS copes with uncertainty by using assumptions that overestimate rather than underestimate risk; in the
jargon of risk assessment, they are "conservative” assumptions. Both the values for toxicity and the
exposure scenario parameters (such as the duration and intensity of exposure) are chosen to minimize the
possibility that risks will be underestimated. EHA have generally followed the lead of the EPA in these
areas.

For each person, two risk numbers may be produced: the risk of cancer (all cancers combined),
which is expressed as a fraction (e.g., one in one million) and the risk of all other chronic diseases (the
nature of which are not specified), given as a "hazard index,” expressed as a multiple of one, which is set
at a level at which no toxicity is likely to occur even after years of exposure (discussed in more detail
below).

Information on the toxicity of chemicals found in the smoke comes from various EPA sources
and is "generic” (i.e., the same toxicity relationships are applied regardless of the source of the chemical,
so the ones used are not specific to these chemicals as constituents of smoke). Information on the levels
of those constituents to which troops were exposed is specific to the Persian Gulf experience and comes
from a variety of data sources on the oil fires. Troop Jocation data come mainly from written military
records. Each component of the system is discussed below.

Troop 1dentification and Location

The identity of nearly all the 696,000 individuals who served in the Desert Shield/Storm theater
of operations during the Persian Gulf conflict have been avaiiable since the early development of the
GIS. The Defense Manpower Data Center has supplied this information to ESG (including 64 data
elements for each person). It is a simple matter to pinpoint the dates of service in the Persian Gulf and
the unit with which each person served, these two pieces of information are all that is needed to enter the
GIS on an individual basis.

The extent to which military personnel were exposed obviously depends on where people were
in relation to the smoke. The whereabouts of each service member at each moment he or she was in the
Persian Gulf cannot be known precisely, of course, but accepting a few basic assumptions, locations that
in most cases will be reasonably close can be assigned. This aspect of the GIS involves fewer
assumptions and less estimating than do others.

For the purposes of the GIS, a location for cach company-level unit (most representing about 150

pecple) will be determined for each day of the Persian Gulf era (not just the period of bumning oil fires,
following the expanded mandate of PL 102-585). This information for each such unit was recorded on

[ Exhibit 5, page 25, Craig Stead Testimony of 6/26:97 |



410

6 - The Department of Deferse Kwwait Oil Fire Heolth Risk Assessment

paper in their daily records. Abstracting these data points requires actually reading through the records
for each of these approximately 3,000 units and transcribing each point (by latitude and longitude). The
points captured in the records came from automated locators that use satelljte contact to caleuiate
position. To the extent the record keeper rzad the instrument and entered the numbers correctly, the
locations should be quite exact.

The most important assumption about the location coordinates is that all merbers of the unit are
assumed to have been at the same place. This clearly is not true. In general, however, it is probably true
that troops were relatively near their unit location most of the time. As it turns out, the resolution of
other parts of the GIS is not so great a5 to make locations that might be off by even 15 kilometers 2 big
problem. In addition, it appears that the smoke plumes did not vary a great deal over short distances, so
al} in all, the troop Jocation data will be sufficiently precise for nearly all individuals. There undoubtedly
were times when people were distant from their unit for particular reasons. One can conceive of
scenarios in which location zway from an individual's unit might be important, but it is unlikely to be 2
major problem,

Smoke Measurements

The level of risk associated with the oil fire smoke depends on what the various compounds are
that made up the smoke and on the levels of each one when and where troops were exposed. One could
imagine a map of the smoky region blanketed with numbers that describe the concentations of each
relevant smoke constituent for ezch day the fires burned (assuraing that conditions did not change
appreciably over the course of a dey). it might then seem a simple matter to describe the level of
exposure 10 each person on the ground in contact with all the various substances. EHA's task in this area
is to develop the blanket of numbers from data that are rather limited, in both place and time. They are
going about this using two independent methods: first, using measurements from air monitoring in the
Gulf while the fires were alight; and second, mathematical modeling of smoke dispersion using
meteorological data and information on smoke emissions frem the fires. These approaches, which give
rise 10 quite different estimates, ere described in the following paragraphs.

EHA sampled air in the Gulf area from early May through December 1991, which includes about
a month of sampling after the last fire was extinguished. Using methods recommaended by EPA, about
4,000 samples from eight sites {four in Kuwait and four in Saudi Arabia) were taken and analyzed. The
sample locations were chosen primarily on the basis of majer troop concentrations, and included areas
where the smoke was considered heaviest . Samples were analyzed for all toxic substances reasonably
anticipated 1o be in smoke from an oil well fire involving Kuwsit crude oil, as well as for other
potentially toxic substances, Airborne concentrations can result from the vapars of volatile organic
compounds or from less volatile compounds attached to fine particles of smoke or dust. These
measurements represent the sombined e ion of sub in the smoke and background levels
of those substances.

Using the air monitoring data, individuals are assumed 10 be exposed to the concentrations at the
menitoring site closest ta their company’s location on each day. Estimates will also be made using the
HY-SPLIT model (see below) for those locations during the early period of buming oil wells, before
monitoring began, from February to April 1991, (These estimates will differ from the monitored levels
because they will not include background concentrations.)

[ Exhibit §, page 26, Craig Stead Testimony of 62697
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In the second approach, the National Oceanographic and Atmospheric Administration (NOAA)
used a mathematical model, "HY-SPLIT," to estimate for each "grid point” the average daily
concentrations that would be caused by burning oif wells. HY-SPLIT is a state-of-the-art "trajectory™
model that uses information on wind speed and direction along with particle senling and diffusion rates
to simulate the movement of "packets™ of parnticles over time. The mode] was calibrated vsing

from air samples taken in "flythroughs™ of the super-plume by the National Center for
Atmospheric Research, the National Aeronautic and Space Administration, university groups, and EHA's
ground measurements., A third piece of information on smoke concentrations--satellite imagery of the
plumes--is being used as well. By combining this visual "tuth” with the boundaries of the HY-SPLIT
model plumes, even berter location of the smoke with time is possible.

The GIS modeied data from the period when some measurements were available (which has the
advantage of calibration with the data from zir monitoring) will be used to predict smoke-related
concentrations for locations and days when there were no measurements, especially the period before
field measurements began. For ali periods, the modeled concentrations estimate only the contribution
from the smoke itself, and therefore will be lower than the estimates from the ground measurements
(which include other sources of pollutants, such as auto emissions). Exposures are assigned based on the
nearest grid point to an individual's company location. Because the spacing of the grid points is
relatively fine in comparison 1o the plume dimensions, these modeled exposures are not likely to be
misestimated substantially even if a person was not near the grid point all day, as long he or she was
closer to that grid point than to any other.

Aweak link of the HY-SPLIT procedure is cumrently in the estimation of "emissions” for each
constituent of the oil smoke. Only emissions of sulfur dioxide (503 and scot are known with any
certainty because the sulfur and carbon content of the oil can be estimated and because some cross-
calibration was possible with d cc ions in the plumes. For other substances, the estimates
are less firn. Even for the metals, which are neither created nor destroyed by the fire, estimates are
difficult because of the range of metal content in the crude oil from different wells and uncertainties
zbout the fraction of each metal that reached the plume. Some of the metals would remain in oil pools
and never enter the atmosphere, while another portion would attach to large-diameter particles falling out
of the smoke early and not reaching the main plume altitude used in the modeling. For volatile and
semivolatile organic compounds present in the oil, emission rates are even more speculative.

Conversely, the rate of formation of hazard b during co ion is very uncertain. EHA are
in the process of collecting information on the chemical composition of oil from each oil well field and
on the total amount of oil released, 10 aid in determining appropriate emission rates,

The two types of ion esti g d by EHA have one fundamental difference:
the measured concentrations provide a way to estimate total exposure for troops located at or near one of
the eight sampling sites for any day during which measurements were 1aken. The modeled
concentrations provide a way to estimate smoke-related exposures at any gridded location on any day the
fires were burning, but provide no information on the contribution to total exposure from Jocal, non-fire
sources {e.g., auto emissions, airborne soif).
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Personal Exposures

The juxtaposition of people with smoke makes for exposure, EHA included three routes of
exposure in their risk analysis: direct inhalation of smoke, incidental ingestion of soil particles with
smoke constituents antached to them, and dermal absorption of smoke constituents from soil adhering to
the skin.

Inhalation is by far the most important exposure route {accounting for more than 90 percent of
the total risk), The airbomne concentration estimates described above form the basis for inhaled
exposures. To determine how much expesure took place, EHA assumed a breathing rate based on 20
hours of relatively strenuous activity every day and four hours of sleep. Multiplying the total volume of
air inhaled daily and the average dajly concentration gives an estimate of the total amount of substance
inkaled on that day. Dividing by body weight provides an estimate of the inhaled "dose" (milligrams of
substance inhaled per unit body weight per day).

Soil is ingested when it sticks 10 food or fingers and is then eaten. Soil ingestion oceurs under
very ordinary conditions, and probably oceurred 10 2 substantial degree in the dusty Persian Gulf where
hand-washing was not always feasible. EHA have zssumed that each person ingesied 300 mg of soil
each day (a relatively high estimate). Soil concentrations have been determined from measurements at
each of the same eight sampling sites as for the air concentrations.

Absorption through the skin depends on how much soil adheres to the skin, how much skin is
exposed, and the fraction of each constituent that migrates out of the soil and through the skin over a day
of exposure (which varies from chemical to chemical). EHA have assumed that one milligram of soit
adhered to each square centimeter of exposed skin each day, that on average 4,270 square centimeters of
skin were exposed {about 20 to 25 percent of total skin area), and that from 1 to 5 percent of each
compound was absorbed.

The exposure assessment, consistent with other aspects of the model, has been deliberately
“"high-sided,” so the exposure numbers coming from these calculations should represent the uppermost
plausible level of exposure.

Estimating Risk

Estimates of health risk are calculated by applying generic information about the risks of each
toxic substance {toxicity values) 10 individual quantitative estimates of exposure {discussed above) using
some standard formulas, EHA used toxicity vaiues from EPA's Integrated Risk Information System
(IRI8}, considered 10 be that agency's most thoroughly reviewed source of toxicity information. Because
IRIS has not released toxicity summaries for all the substances of possible interest in the smoke from the
Persian Gulf oil fires, other sources of information {mainly from other EPA programs) were used when
necessary. Nearly all the toxicity values are based on data from animal experiments. Information on the
toxicity of only some metals and a few other compounds is known directly for human beings.
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OTA EVALUATION
The GIS

The estimation of troop exposures to oxl i ire smoke rmght have been handled by any number of
based or But these types of
systems are severely hmned in both their analytic and dxsplay capablhhes The decision to use a GIS
was based on its ability 1o capture, manage, manipulate, analyze, model, and display spatial data. The
key to a GIS, serting it apart from other soft (such as puter-aided mapping) is the "topology”
that allows the user 1o query, analyze, and display the data with respect 10 the connectedness of elements
with spatial features (e.g., grid points, lines, or polygons).

The GIS is an essential tool to achieve the objectives of the risk project, cast

and risks to troops operating in the Persian Gulf. However, the purposes
of the project beyond dns have not been stated clearly. Neither the types of reports that will be generated
for individual veterans nor their formats are well described. It is clear that ESG will use the system to
respond to veterans' requests, but no other particular uses (i.e., for research) have been specified. If

Tliiple users are plated, there should be more coordination in designing the system to meet their
needs.

In principle, the GIS could be used to investigate exposures and risks from any other events or
activities involving hazardous substances that could be located by geographic coordinates and date.
Some exposures that have been mentioned are spraying of pesticides, use of diesel-fueled heaters in
tents, chemical or biological agents deployed by Scud missiles, and depleted ium used in projectil
and tank walls, OTA leamed of no attempts to develop a database for any such exposures. Although it
seems feasible 10 develop a database of location and time for some of these exposures and therefore to
identify troops that were nearby, developing quantitative " would be difficult or
impossible. Given the extremely low estimates of risk from the oil smoke itself, using the GIS to 2id in
investigating other exposures might give added value to the investment that already has been made.

Information on Oil Fire Constituent Levels

. EHA has made efficient use of the ground measurements of air during the period that monitoring
took place. But there are limits to those data, which will affect EHA's ability to predict health risks over
(he enme area occupied by troops and over the entire time during which smoke was in the air. The
¥ pal limitations of the d values are:

¢ The restriction to eight sampling locations that may uot be representative of the distribution of
troops.—Four of the locations are clustered tightly-around Kuwait City-and the four in Saudi Arabia
represent only a portion of the area that was affected by the oil fire plume. Because monitoring sites
were chosen on the basis of troop concentration, however, this is probably of little importance,

* The restmtion to the perlod May throngh November (aad to shorter periods for most of the
C of t b could have been higher during the period
February through April when more fires wese buming.
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« Theipability to separate smoke-related contributions from those related to natural
background or other non-smoke sources.--The dominant source of both cancer and noncancer risk
is benzene and it is not clear whether or not this is mainly smoke-related. The variation of chemical
concentrations with distance from the fires is ofien inconsistent with a smoke source; for example,
neither chromium nor benzene concentrations were significantly different between the Kuwait and
Saudi Arabia stations (although this may be an effect of the super-plume). The degree of
overestimation of smoke risk is difficult to evaluate but is probably substantial.,

e The use of one-half the d ion limit for the ration of every chemical reported as
below the detection limit.--Although the inability to detect a chemical in a sample is no assurance
that it is not present, it may not be present or may be present a Jevel well below one-half the
detection limit. Using one-half the detection limit is appropriate where good reasons exist for
assuming the chemical is present, but is questionable when few samples show detectable levels.
EHA has followed EPA policy on this point, however.

» Disposition of "non-target analytes."--At every sampling location, the total concentration of "non-
target analytes” (everything not specifically measured) among the volatile organic compounds was
much greater than the total concentration of the target analytes. Some description is needed of the
composition of the "non-target analyte” fraction and an explanation of why the d d sub,
were not target analytes.

1t

o Lack.of consideration of particulate matter.--Although it includes a section di g
the health effects of inhaled particulates, EHA did not formally assess the potential toxicity of
particulates (other than "soot,” or carb particles) independent of the chemical i
- with the particles. Respirable particulate matter, which apparently came not from the smoke but
mainly from background dust, is considered a health hazard at concentrations lower than some of
those measured by EHA.

Y

Exposure estimates based on the HY-SPLIT model are not yet possible because EHA has not
fixed on a procedure for estimating emissions of each sub from the various burning wells. Without
these emission rates, no modeled can be calculated (but by design, they must be lower than the

P
measured values, which include ambient substances).

Toxicity Information

EPA is widely perceived as the most authoritative source of information on environmental health
hazards, so EHA's decision to use EPA toxicity information is well justified. EPA's mandate to protect
human health from environmental hazards means, h , that its estil of the toxic p ies of
chemicals are conservative, i.e., tend to err on the side of overestimating risk when the true values are
uncertain. This conservatism may-ormay not be appropriate, depending on how the estimates are to be
used.

EHA's use of the RfD 1o evaluate risks (in calculating Hls and HQs) may have been
unavoidable (no other set of risk relationships is available for a wide range of substances) but it presents
significant problems in interpretation. The RiD is intended as an exposure level that is without any risk
of toxic effect, even if the exposure i indefinitely, but hat higher doses are not necessarily
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risky either. Most RfDs embody uncertainty factors of between 100 and 1,000, so they represent values
far above those for which toxic effects may ever have been observed. For nearly all compounds, a true
"Lhreshold" for toxic effects in humans is unk . This great inty even under conditions of

is compounded by the fact the R!Ds cannot be adjusted for assessing the shorter
exposures expenenced in the Persian Gulf. In order to understand the potential for noncancer effects, the
nature of the health conditions that make up the risk should be examined for each substance so that
judgments can made about their plausibility.

Interpretation of the Health Risk Assessments

The levels of cancer risk reported by EHA are considered to be below the leve! of concern under
virtually every environmental or occupational regulatory proceeding. If the missing three months of
exposure were considered, the highest risk might rise to about three in a million. A riskof oneina

Sered 11

million has been i p in some risk decisions, but usually only when
large populations are exposed.

The highest noncancer risks suggest that some chronic health effects from these exposures are
possible. EHA have pointed out that the estimates contain so many conservative assumptions about both
exposure and toxicity that they are likely to be substantial overestimates and may not imply any health
risk at all.. The addition of the three itored months of exp: might increase the Hs somewhat
because more fires were burning then, and the average daily exposure might have been higher. Because
calculation of the Hls assumes exposures continuing indefinitely, the extra time itself would not affect
the His.

The risks reported by EHA were from measurements of the air at ground level, so they represent
background plus smoke-related contributions. No risk esti were reported for modeled
concentrations, which would, of course, be Jower, b the backg; d would be elimi d. If this
risk of total exposure in the Persian Guif is seen as an appropriate measure of impact on service
personnel, then one might also ask what the risk would have been had the person spent eight months in
the United States. The lifetime cancer risk of spending that time in the San Francisco Bay area,
calculated in the same way as the risks for the Persian Gulf, is in the vicinity of 5 in a million--about
twice the calculated risk in the Persian Gulf.

Comparisons such as these may be criticized as trivializing the Persian Gulf experience, and it
may be difficult for the troops who were in the Persian Gulf, as well as the public who daily witnessed
massive, billowing smoke plumes blocking the sun in Kuwait, to accept the results. But stating them is
important to place the risk in some context. It should also be understood that, like the risks predicted
from exposure 1o Persian Gulf oil smoke, risks predicted from monitoring in-the United States are
overestimates based on conservative assessment methods.and are still far too low to be confirmed or
disproved by epidemiologic observations in the exposed populations.

+
Uses of the GIS and Related Information

DoD's mandate from Congress was 10 describe each individual's exposure 10 oil fire smoke in the
Persian Gulf. EHA has taken this 2 step further by creating a capability to translate exposures into

[ Exhibit 5, page 31, Craig Stead Testimony of 6/26/97 |
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14 - The Department of Defense Kuwair Qil Fire Health Risk Assessment

bealth risk estimates. EHA's system, relying on the GIS, should be fully functional oncs the system
contains all the relevant atmospheric data (sometime in 1995) and the daily locations for each unit have
been entered (sometime in 1996 or possibly sooner), Depending on whether the measured values of
substances (from ground monitoring) are used or the modeled concentrations (from HY-SPLIT) are used,
the risk will represent either total risk (in the former case) or the ingremental risk of exposure to oil fire
smoke. Which is preferred is 2 question of policy rather than sclence,

Whichever source of risk is chosen, the actual predicted levels will be very low. The figures
reported by EHA in their report, which represent risks from both background and smoke (from ground
monitoring measurements) ranged only as high as two in a million for lifetime cancer risk. Because of
the highly conservative assumptions embodied in the RfDs and their unsuitability for predicting effects
of short-term exposure, the highest HI (5.0} is probably of linle health consequence. While it is not clear
that these estimates represent the absolute worst case, it would be surprising 1o find exposures much
higher anywhere in the Persian Guif theater of opesations. EHA might consider camrying outa
"plausible” worse case risk estimate based on existing knowledge of where troops were and the known
contaminant levels. - Although complete troop location data will not be available for perhaps two years,
ESG already has monthly location data for a Jarge number of Army units that served in the Persian Gulf.
Using this information now could provide a reasonable estimate of troop dispersion and perhaps identify
a confluence of troops and relatively heavy smoke for purposes of estimating the highest of risks.

The-question that can't be ignored is whether it is worthwhile 1o go ahead with a system that will
generate extremely low risk numbers for everyone.~-numbers that are virtually uninterpretable (and not
very accurate on an individual basis) in termis of one’s health. The numbers generated will undoubtedly
change over the years as the best information on risk changes (some upward, some downward), but it

- would be almost unthinkable that the risks would change by, say, a factor of 10.

Are there other uses for this system? As mentioned earlier, any risk that can be Jocated in place
and time is amenable to inclusion in the GIS. Complete information on suspicious exposures of virtually
any kind are going to be hard, but not impossitle, to come by. Once mapped, they could be matched up
with the troops near them spatially and temporally, perhaps as the basis of choosing cohorts for an
epidemiologic study. Such studies would require careful planning and cooperation and dinati
between the researchers and EHA. (It should be noted that the exposures and resulting risks from the oi}
fire smoke are, as currently estimated, too Jow and to0 smail in range to support epidemiologic studies.)
if it is decided that the GIS should be available 1o assist in some of these studies, it would he important
to complete the troop location camponent of the project, and to maintain the GIS as an analytic tool.

If the Congressional mandate to produce individual exp i ins intact, DoD
would be compelled to complete the GIS as it is doing, and eventually, the individual information would
be available to veterans, whether or not it signifies anything zbout their future health (or more than
would be signified by telling them that no one’s risk is above a certain level). Scientifically, this exercise
appears 1o have limited value interms of the veterans*health if the reported risk numbers are confirmed
and it is accepted that the risks from oil fire smoke are negligible. Interms of the veterans themselves,
they may want these estimates., According to the Director of ESG, providing individual exposure
assessments (along with an explanation of what they mean) may help allay the fears of Persian Gulf

ing their expo: , and there may be value (other than scientific) in that.
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of pesticides, pesticide exposure may ccme under closer scrutiny as an etiological
factor for other participants. .

4 Qil Well Fires

On February 28, 1991, Iraqi forces began to destroy and set on fire more than
700 oil wells throughout Kuwait. All the fires were extinguished and the wells
were capped by early November, 1991, but there was great concern regarding the
potential health risk to persunnel in the region as a result of their exposure.
16,17,18,19

During the § month period in which the oil wells were burning, numerous
efforts were undertaken to assess the air quality over Kuwait and to determine the
health risks posed to the populations living, working, and serving in the military in
the region. The U.S. Interagency Air Quality Assessment team arrived in Kuwait
in March 1991 to begin to assess the possible health effects of the smoke from the
oil fires. This team was composed of scientists from the U.S. Environmental
Protection Agency, the National Oceanographic and Atmospheric Administration,
and the Department of Health and Human Services.

During the period of the fires, the measured levels of two major air pollutants
(sulfur dioxide, nitrogen dicxide) did not reach harmful levels. The level of
particulate mafter measuring less than 10 microns (PM;0), that portion of airborne
particulate with the greatest impact on the respiratory system, did exceed the U.S.
“alert level” on several occasions. However, Kuwait has frequent sand and dust
storms, and the average level of PM)g in Kuwait is nearly 600 ug/m3, the highest in
the world.

The hazards to the soldiers posed by the smoke were largely dependent on
the concentration of the pollutants in the air near the camps. Fortunately, the
plumes resulting from the fires rose up to 10,000 to 12,000 feet, mixing with the air
and then being dispersed for several thousand miles downwind over a period of
several weeks. As the plume traveled, the particles and gases contained within it
became more widely dispersed and also more diluted. The highest concentrations

" . werein the areas nearest the affected oil fields and the areas immediately

downwind. Few soldiers were in those areas £or long periods of time. Considerable

16R.i]ey 4, Hicks NG, Thompson TL. Effect of Kuwait oil field fires on human comfort and
environment in Jubail, Saudi Arabia. Internat J Biometeorology 1992: 36-38.

17Ferek RJ, Hobbs PV, Herring JA, Laursen KX, Weiss RA, Rasmussen R4, Chemical composition
of emissions from the Kuwait oil fircs. Geophysical Research 1992; 97: 1448314489,

18Y0bbs PV, Radke LF. Airborne studies of the smoke from the Kuwait oil fires. Science 1992;
256:987-991.

19L8ursen KX, Ferek RJ, Hobbs PV, Rasmussen RA. Emission factors for particulates, elemental
carbon, and trace gases from the Kuwsit oil fires. Geophys Res 1992; 87:14491-14497.
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dilution took place over space, such that by the time the plume reached areas of
troops in Saudi Arabia, it was far Jess visible and less concentrated than in Kuwait.

Potential effects on the respiratory system, such as a small loss in lung
function or the development of chronic bronchitis, would be of particular concern to
those who weré exposed for many months to savere particulate pollution. These
effects might be more likely to occur in cigarette smokers,

The US Army Environmental Hygiene Agency report of its participation in
ODS provides some useful insights regarding industrial bygiene, preveative
medicine and the impact of oil fires on health issues. The report cites no incidents
regarding exposure to chemical weapons agents. Principal USAEHA efforts were to
evaluate the health effects risks due to oil fires. On the basis of air and soil
pathway analysis, excess cancer risk resulting from exposure to the Persian Gulf
environment ranged from 2 to 5 per 10,000,000 well below the EPA range of
concern ofl per 10,000 through 1 per 1,000,000. The cancer risk assessment was
based primarily on the risk from chromium. There was little difference in risk
levels found between Saudi | permanent monitoring sites and those in Kuwait near
the oil fires. These results were based on collection of over 4,000 samples at 10
fixed ground sites over a period of seven 1aontks beginning in May 1991.20

Additionally, the National Center for Environmental Health, Centers for
Disease Control and Prevention, performed surveys of VOC (volatile organic
compounds) in the whole blood of two groups; American personnel employed in
Ruwait City, about 20 km from the burning wells, and Srefighters and medical
personnel working at the burning cil wells.2! Concentrations were compared to
those of a random sample of persons in the United States. Median concentrations
of the first group were equal or lower than those of the reference group; the
firefighters did have elevated levels of some VOCs over those of the reference group.
Since US military personnel were not involved directly in the fire fighting
operations, their exposures would have been more comparable to those study
personnel in Kuwait City, who showed no elevation in VOC level.

5 Sand

Because many US troops trained, executed maneuvers and actually lived out
in the desert, there was initial concern for the possible adverse effects of being
exposed to high levels of blowing and suspended sand. The sand was often powdery
in consistency, 2nd some personnel with respiratory problems did experience
aggravated symptoms. An epidemiologic survey conducted among 2598 men
stationed in northern Saudi Arabia, however, found that the type of structure in

2°O?eration Desert Shield/Desert Starm: History of Participation by the US Army Environmental
Hygiene Agency , Aberdeen Proving Ground, MD 7 August 1990 - 31 December 1991.

21Etzel RA, Ashley DL; Volatile organic compounds in the blood of persons in Kuwait dunng the oil
fires, Int Arch Occup Environ Health, Spring 1994.
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SGPS-PSP
16 September 991
(703) 756-0125

INFORMATION PAPER
SUBJECT: Acute Health Bffects - Kuwait 0il Fires

1. 'PURPOSE. - To provide updated information concerming potential
acute health rigks from Kuwait oil fires in the immediate Kuwait
City area during predicted meteorological inversions and wind
stagnation October 1991 - Jandary 1992.

2. DISCUSSION.

a. The Federal interagency Gulf Task Force working group met
11 September 1991 to examine the National Oceanographic and
Atmospheric Administration’s (NOAA) model predicting pericds of
meteorological inversion and wind stagnation for SWA during the
period Octcber 1991 - January 1992. NOAA ran the model using
recently acquired meteorological data from 1986 through 1990 and
determined that sulfur dioxide (SO,) is predicted to reach alert
levels in Ruwait City from southern oil field fires during
October, November, and December. .The northerm oil fields do not
appear to be a problem for Kuwait City due to the longer
distances.

(1) Additional significant pollutants can come from oil
fire smoke, reindustrialization and vehicle traffic. Respirable
particulates, nitrogen oxides, sulfuric acid, sulfates, light
hydrocarbons, carbon monoxide and miscellaneous acid gases can
cause additive or synergistic health effects in combination with
. 80;. A conceptual diagram of the inter-relationships of the
pollution source and inversicn factors is attached (enclosure 1

(2) The U.S. Army Environmental Hygiene Agency is
working with NOAA to model estimated levels of the additional
pollutants. Predicted amounts of the combined pollutants will be.
analyzed in relation to the existing military protective masks
and shelters. We will make individual and unit protection
recommendations based on their results. AaAlthough not expected,
prediction of high levels of carbon mcnoxide oxr nitrogen oxides
may require evacuation recommendations.

(3) The models only predict pollution levels in the .
.Ruwait City area. Troop operations, especially in the vicinity
of the northern or southern oil fields may have higher levels. of

pollution exposure. Operational planners .must consider this
factoxr during this peried.

H-24
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b. Variables affecting poliution exposure levels include:
rate oil fires are extinguished above or below the average 3 day;
the amount of nonfire pollution added to the atmoaphere; the
accuracy of the model predicting a combination of strong low- R
level invergicn and either southern or light and variable winds:
e.g., Octcber - 4 days, November - 10 days, December - 11 days;
and, the distance to the poellution source which affects dilutior
of the pollutants.

©. The 1386 to 1950 weather data did not faclude any period
with cemplete wind stagpation for more than 24-36 hours. 7This
greatly discounts, but doesn’t entirely eliminate, the
possibility of extremely high pollution concentrations from
several days of pollutant buildup in stagnant aixr at the oil
tields. : .

d. Concentrations of SO, are - 1y not exp 4 to
exceed 1 ppm. Howevar, at this level one should expect to see
mninor eye and respivatory irritation in "normal adults.® The
potential additive effects of the other pollutants increasss the
possibility that some soldiers will reguire hospitalization from
respiratory distress, Certainly, the elderly, the very young,
perscns with pre-existing respiratory problems, and anyone with
cardiovascular problems will experience more severe reactions at
lower exposures.

{1) DOD personnel in the higher risk categories include
any Army Corps of Engineer civilians with the predisposing
conditions.  Other fedsral agencies may also hava civilian
P 1 predisposed to healith effects in theatex.

. {2} Ths local population may experience significant
effects since estimates indicate many bave cardiovascular or
respiratory prcblems, cver 60 percent of adult males smoke and -
the recent war has had debilitating effect.

e. Enclosure 2 lists initial broad recommendations to -
prepare for the probabla exposures. The AMEDD is already acting
to accomplish several of the medical tyeatment and preventive
medicine actions required, Informal contact has been made with
DOD {HA}, JCS, and CENTCOM.

£. Baaed on the potential for significant health effects,
the BPA, as Gulf Task Force lead, is planning discussions with
the Kuwaiti government in late September to engure Kuwait .
\mdgrs;ands the danger and comvince them to take appropriate
action.

. R-25%
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. (1) Due to the uncertainty inherent in modelling future
events, a broad warning statement is being drafted for U.S.
release by EPA and PHS. Although its text is not yet available
the message will generally state: .

Modeling indicates likelihood of several days of
significant pellution occurring during the
October to January period. Persons with
respiratory disease, cardiovascular problems, the
elderly and young may have significant adverse
health effects.

(2) Currently the Kuwaiti’s plan to have Meteorological
forecast and sulfur dicxide momitoring capability available but
will not provide public warning of predicted pollution events or
real time alert of actual events. They evidently feel that the
predictions of acute effects may cause unnecessary panic in the
population. They reportedly think the panic is especially
unwarranted as a result of an untested model. They do plan to
provide the forecast to the government and to hospitals.

H-26
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TESTIMONY OF DR. JACK HELLER
NiH WORKSHOP
The Persian Guif Experience and Health, April 27-29, 1994
COMMENT:

Dr. Heller is the principal author of the Kuwait Oil Fire Health Risk Assessment
prepared by the DoD.  This assessment found no increased risk of cancer from
exposure o the oil field fire smoke.

Dr. Helier testifies the air pollution he monitored in Kuwait was substanitally different
and less than the air pollution to which the troops were exposed. Dr. Heller's air
poliution data was used in concluding the troops had no increased risk of cancer.

TESTIMONY:

We got in the country (Kuwail) on May 3 and had monitoring operations untif all the fires
were extinguished and then we carried on for an additional month to gather background
data so although we missed the first two months of the fires we were there while there
were still over 550 fires burning. What we did miss was climatic conditions during
those first two months, When we got in country in May the Shamal winds had
picked up and there was very little ground impact of the pollution. Most of it was
being air lofted due to the Shamal winds and thermal loading and formed a plume
at 12 to 15 thousand feet. We had obviously a lot of reports from the two months
previously when there was a lot more ground impact of plumes We were not
there to measure that. (1) : ‘

This is our site at the Ahmadi Hospital. You can see how close we were to burning oil
fires. We were about a half a mile from active burning fires collecting samples. This is
kind of what it iooked tike as you went into Kuwait. - And as | said earlier as opposed
to ground impact a lot of what you had was that lofted thermal effect and the
Shamal winds and so you would be under the piume but often would not get a lot
of ground impact from the plume. (2)

BARRY WALKER: A vet. One of the things you say about the toxic thing Or. Heller and
where you set up your stations in May. I | remember correctly the wind blew off the
Guif and most of your piaces were close to the Guf. | remember in March that it took
three and four rags fo clean windshields so you could drive down the road. It took four
or five washings to get the oil out of our ciothes. And you're saying indirectly that there
is no affect on us.
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DR. HELLER: No, what I'm saying is what we measured at the time we were there
starting in May when the Shamal winds were strongly blowing and there was a ot
of thermal lofting of the pollution, We didn’t have those ground level impacts.
I've heard you know the accounts of a lot of more ground level and we were not
able to get over those first two months. | do not discount that that happens.
With those climatological conditions there would have been a lot more ground
tevel impact and we probably would have measured more material during that
period We did not, were not able to get over and set up.  All 'm saying is from
the time we were there when the Shamal winds were blowing we didn’t get those.

In fact the whole time | was there | had one ground level you know
impact.

BARRY WALKER: What I'm saying we could-have intaked and have plenty in our
lungs and be affected by it.

DR. HELLER: You could of had a a larger impact or intake than we were able to
measure due to the climatological conditions not necessarily the number of fires
but we were not there to measure it. We're going to try and do some modeling
studies with the National Oceanic and Atmospheric Administration to recreate those
conditions and get an idea but we've been working with the VA on the Persian Guif

Registry...

BARRY WALKER Do you racreate with a fine hose that you state that you spray a
vehicie with oil?  That is what it was like at hmes

DR. HELLER: No. Wellwe can'tdothat. As | said, we can only record recreate
through modeling efforts, We know it was a higher level of ground level
contamination at that period.(3)

(1) Testimony from tape 6, side 2, at counter number 207
{2) Testimony from tape 6, side 2, at counter number 232
{3) Testimony from tape 7, side 1, at counter number 385
Transcribed by Craig Stead on 6/3/97. Emphasis by Stead.
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