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INTRODUCTION

Depleted uranium (DU) is a very dense metal that has been
used by the U.S. military in ammunition and tank armor for
nearly three decades. DU was first used in combat dur-

ing the Persian Gulf War and has since been deployed in
the Balkans and Iraq as well. Although some news stories
during the past 20 years have included DU among sus-
pected causes for unexplained illnesses in veterans and
service members, extensive research has suggested that
routine “exposure” to DU — such as sitting inside armored
vehicles or handling DU munitions — poses no significant
health threats. In general, true exposure occurs only when
fine particles of DU or bits of metal enter the body when
a DU projectile penetrates metal armor or a DU-armored
tank is penetrated. A number of prestigious independent
scientific organizations, including the Institute of Medicine
(IOM) in the United States and the Royal Society in Great
Britain, have examined the possible health effects of these
“exposure events.” So far, the research shows little to no
evidence of an association between military exposure to
DU and adverse health effects. This paper offers a brief

history of DU and an overview of the current research.
ABOUT URANIUM AND DU

Uranium is a weakly radioactive element found naturally in
soil, water and mineral deposits. Since it exists in the air we
breathe and the food we eat, everyone has some level of
uranium in their bodies. There is little reason for concern
about natural ingestion of uranium because our bodies are
very efficient at eliminating it.

Depleted uranium (DU) is what remains after the two most
radioactive isotopes of uranium are removed for use as
enriched uranium in nuclear fuel or in nuclear weapons. As
a result of this process, DU's properties are very similar to
natural uranium, except that DU is 40 percent less radioac-

tive than natural uranium (Harley, Foulkes, Hilborne, Hudson,

& Anthony, 1999).

DU’s high density allows it to penetrate metals of lower
density and to resist penetration by those same metals. For
this reason, DU is a valuable component for armor-piercing
munitions and is also used in enhanced armor protection
for some tanks. DU has been used in all branches of the U.S.
military since the 1980s (Fulco, Liverman & Sox, 2000). DU
is also used in civilian industry, primarily for radiation shield-
ing and aircraft balance control.

Uranium (U)

« Uranium is in the air we breathe and the food we eat —
we all have some level of uranium in our bodies.

* The body is naturally very efficient at eliminating many
forms of uranium after exposures occur.

+ Since uranium’s radiation poorly penetrates the skin or
clothing, uranium is not a health threat outside the body.

- Fifty years of extensive research on workers who mine
and process uranium has not revealed significant adverse
health effects associated with exposure.

Depleted Uranium (DU)

+ Depleted uranium (DU) is left over when the two most
radioactive isotopes of natural uranium are removed to make
enriched uranium.

- DU is significantly less radioactive than natural uranium. The
behavior of DU in the body is the same as that of natural
uranium.

« Working with DU munitions or in a tank with armor reinforced
by DU does not pose a health risk.

« An exposure event may occur if DU has been inhaled or
ingested or if a fragment has been embedded in the body.

- DU health effects have been reviewed by the National
Academy of Sciences, Institute of Medicine, The Royal
Society and numerous academic and government scientists.

* Minnesota veterans who wish to be evaluated for possible DU
exposure should contact their local VA environmental health
coordinator.

DU EXPOSURE AND HEALTH EFFECTS

Defining and Mleasuring Exposure

Over the last three decades, thousands of military person-
nel have worked near or directly with armor or munitions
that contain DU.

Does working with or around DU munitions or tanks consti-
tute an opportunity for exposure that could have health
implications? According to most studies, the answer is “no.”
Despite its radioactivity, DU outside the body does not
generally pose a threat to the health of service members
because the type of radiation given off by DU penetrates
poorly through surfaces, such as intact skin or clothing.



As a result, working near DU is not enough to constitute

a potential “exposure event” that could result in adverse
health effects. Even sitting day after day inside tanks with
DU-reinforced armor or working with DU munitions is gen-
erally not enough for a service member to be “exposed”
to DU in a manner that will harm their health (Department
of Defense, 1998). A 2003 study found urine uranium levels
in Swedish soldiers who served in the Balkans actually
decreased during their deployment. The study attributed
this to relatively high levels of uranium in Swedish drink-
ing water versus the consumption of bottled water while
deployed (Lagercrantz, 2003). These data suggest that
for the vast majority of service members, the use of DU in
munitions or armor poses very little health risk.

Most studies focus on assessing the health effects of DU
that has entered the body. The U.S. Army estimates that a
few hundred soldiers were involved in incidents during the
Persian Gulf War (information on Iraq War incidents remains
classified) in which DU entered their bodies. In nearly all
cases, such incidents were the result of “friendly fire,” in
which a US. or allied vehicle was mistakenly struck by U.S.-
made DU munitions. Upon impact, about 30 percent of the
penetrating munition turns to dust or fragments, which fills
the vehicle’s interior (DU Capstone Report, 2005). Service
members inside the vehicle when it is struck may be hit

by DU fragments, some of which may remain embedded

in their bodies. They and those who enter the vehicle
afterwards, as part of a rescue, investigatory or cleanup
operation, may breathe in DU dust or ingest it when it cov-
ers their hands or face; it may also enter their bloodstream
through open wounds. Relatively quickly, however, the DU
dust settles into the ground and the potential for inhalation
exposure decreases.

In 1998, the Department of Defense’s Office of the Spe-
cial Assistant for Gulf War llinesses defined three levels
of exposure of military personnel to DU in “friendly fire”
incidents:

* Level | -- military personnel on, in or near vehicles
struck by DU rounds;
* Level Il -- those whose job duties involved re-

covery, repair or salvage of the vehicles after the
vehicles were struck;

* Level lll -- those whose exposure was brief or
incidental, such as being downwind from a tank that
has been struck by DU munitions.

In order to estimate the level of DU exposure a soldier
might be subjected to during one of these incidents,

in 2005 the U.S. Army commissioned the DU Capstone
Report, which included a series of experiments to provide
information on the amount and characteristics of aerosols
generated in or near vehicles hit by DU munitions (Depart-
ment of Defense, 2005). The experiments involved firing
12 large caliber DU cartridges into Abrams tanks (with and
without DU armor) and a Bradley fighting vehicle. The DU
Capstone experiments allowed the Army to more ac-
curately estimate the amount of DU a soldier might inhale
or ingest in any of several possible scenarios, including the
length of time spent in the struck vehicle, when it was en-
tered after the strike, and whether or not it was ventilated.

DU Dust

The second part of the DU Capstone report used health
risk assessment models to estimate the risk these various
exposure scenarios might pose for soldiers. The research
focused on the lungs and kidneys, the organs most likely to
be affected. The Report concluded that only soldiers with
the most severe Level | exposures — those who remained
in a struck unventilated vehicle for an extended period of
time, such as one to two hours after the incident, had the
potential to absorb a DU dose large enough to possibly
have short-term adverse effects on the kidney.

Although DU Capstone was the first to quantify the po-
tential exposure to DU faced by soldiers, earlier reports by
the Institute of Medicine (2000) and the Royal Society
(2001, 2002) had concluded it was unlikely service mem-
bers would face adverse health effects from such expo-
sure. These reports relied, in part, on the extensive health
research done on workers who mine and process uranium
(Harley, Foulkes, Hilborne, Hudson, & Anthony, 1999). The
workers were exposed to uranium on a daily basis over
many years or decades, working in proximity to it as well
as breathing in or ingesting uranium-laden dust, at much
higher levels and for much longer time periods compared
to service members. No peer-reviewed studies have yet
shown an association between this type of exposure and
cancers, kidney disease or dysfunction, respiratory prob-
lems, neurological disorders or a host of other diseases and
disorders (IOM, 2000). This is mainly because the body is
very effective at eliminating ingested and inhaled natural
uranium (Harley, Foulkes, Hilborne, Hudson, & Anthony,
1999). These study results suggest that DU, which has a
similar toxicity profile to that of natural uranium, poses very
little health threat when inhaled or ingested (Agency for
Toxic Substances & Disease Registry, 1999).



While these uranium mining and processing studies are rel-
evant to the DU exposure issue, they also have their limits.
For instance, they are not directly comparable for several
key reasons:

*  Miners” exposure to cigarette smoking and radon
in mines are known to have influenced their health
outcomes;

* The intensity and duration of the exposure events
experienced by service members briefly exposed
to DU versus those who mined or processed natural
uranium every day over a period of many years was
different (IOM, 2000);

*  While DU is as chemically toxic as natural uranium,
it is 40 percent less radioactive, which reduces the
radiological risks proportionately (Harley, Foulkes,

Hilborne, Hudson, & Anthony, 1999).

All three factors suggest that service members exposed
to DU would be less likely to experience illness related to
their exposure than the subjects of the studies of occu-
pational exposure to uranium. In fact, the latter studies, as
documented in the 2000 |IOM report, tested the hypoth-
esis that occupational exposure to uranium caused serious
disease — such as lung cancer — but found no convincing
evidence that it did.

Much of the direct evidence we have of the potential
health effects of DU comes from the Depleted Uranium
Follow-up Program at the Baltimore VA Medical Center.
Since 1993, the DU Follow-up Program has conducted medi-
cal surveillance to identify, characterize and monitor indi-
viduals over time with known or suspected embedded DU
fragments, DU-contaminated wounds or significant amounts
of inhaled DU. The DU Follow-up Program now follows
approximately 80 participants and serves as a clearinghouse
for questions raised by veterans about uranium exposures.

Over the past 15 years, the DU Follow-up Program has not
identified any medically significant associations between
DU exposure and adverse health effects to the brain, lung,
kidneys, reproductive organs or other systems (McDiarmid,
2009). Health surveillance of these veterans is ongoing.

Other research concurs with the DU Follow-up Program’s
findings related to exposure to DU dust. For instance, an ex-
tensive environmental study in Kosovo did not find adverse
health effects in service members or others who worked in
or near sites where DU dust was present (Oeh, 2007).

Embedded DU

Much of what we know about the health effects of em-
bedded DU fragments comes from the approximately 80
participants of the DU Follow-up Program. About 25 per-
cent of that group, all of whom were involved in “friendly
fire” incidents, have evidence of retained DU fragments

in their bodies. The remaining participants of the group
have a documented inhalation exposure. Although those
with retained fragments continue to have elevated levels
of uranium in their urine, so far there is no clinically signifi-
cant evidence of adverse uranium-related health effects in
these veterans during the program’s 16 years of surveillance.
In 2008, the National Academy of Sciences recommended
further surveillance of individuals with embedded DU
because it concluded the DU Capstone Report may have
overestimated how much uranium concentration in the
kidneys is required to pose a health risk, and it wanted to
see cancer risk estimates. This recommendation is consis-
tent with recent research from the DU Follow-Up Program
(McDiarmid, 2009).

SUMMARY/CONCLUSION

Although some media stories in recent years have sug-
gested DU as a potential cause of various illnesses, exhaus-
tive scientific research on DU as well as human and animal
studies conducted to date — including long-term studies
on uranium workers — has failed to show an association
between uranium exposure and serious health problems.
Because DU shares the same chemical toxicity as natural
uranium, but is less radioactive, results of studies from these
other exposed human populations are pertinent here and
support the surveillance findings by VA investigators thus
far, which have shown no clear signs of adverse uranium-
related health effects.

One concern raised is that the number of service members
included in the surveillance cohort of veterans is relatively
small. Certainly from an epidemiological perspective, it is
desirable to have a sufficiently large population size in the
study to make it potentially easier to observe an effect.
But an even more important epidemiological requirement
is to have a correct (unbiased) assessment of exposure
among the population being studied. To meet these
requirements, the Baltimore VA DU Follow-up Program has
identified and is following about 80 veterans who expe-
rienced high levels of exposure. Since veterans with the
highest measured exposures comprise this “friendly-fire”
cohort, this group includes those who would most likely be
the first to display an adverse health effect.



These veterans are being vigilantly monitored in ongoing
studies and surveillance at the DU Follow-up Program so
that any potential health impact from their DU exposure
should be detected early.

Current and emerging health information on DU is avail-
able to veterans and their caregivers from their local VA
environmental health coordinators, the Minnesota Depart-
ment of Veterans Affairs Web site and the Baltimore VA
DU Follow-up Program.

DU TESTING

To determine the concentration of uranium in the body,
veterans who suspect they may have been exposed to DU
are asked to undergo a urine test in which urine is collected
over a 24-hour period. The test reflects the total amount
of all forms of uranium in the body — that is, DU plus any
natural uranium absorbed from consuming food or water.
An isotopic analysis can then help determine how much of
the uranium level is specifically due to DU.

The DU Follow-up Program is responsible for assembling,
distributing and processing kits for urine collection. To
date, the program has conducted more than 2,000 urine
uranium analyses for U.S. service members.

RESOURCES FOR VETERANS

[Flaterials: There are a number of excellent resources for
those who would like to learn more about DU. A bibliography
of recommended resources at the end of this paper
includes references and suggestions for further reading.

Request for evaluation for possible DU exposure. Any
Minnesota service member or veteran who believes he
or she may have been exposed to DU may request an
evaluation through their local VA Environmental Health
Coordinator:

MINNEAPOLIS VA MEDICAL CENTER

1 Veterans Drive

Minneapolis, MN 55417

(612) 725-2000

www1.va.gov/minneapolis

Environmental Health Coordinator Deborah A. Walzel
(612) 467-2320

Debbie.\Walzel@va.gov

ST. CLOUD VA MEDICAL CENTER

4801 Veterans Drive

St Cloud, MN 56303

(320) 252-1670

www.stcloud.va.gov

Environmental Health Coordinator Mary L. Garding, RHIT
(320) 255-6407

Mary.Garding(@va.gov

FARGO VA MEDICAL CENTER

2101 North Elm St.

Fargo, ND 58102

Environmental Health Coordinator Cindi K. Nordick
(701) 239-3700 x2982

Cindi.Nordick@va.gov

SIOUX FALLS VA MEDICAL CENTER

2501 W/ .22nd St.

Sioux Falls, SD 57117

Environmental Health Coordinator Debbie Sands
(605) 336-3230 x6356

Debbie.Sands@va.gov



SUMMARIES OF REPORTS BY EXPERT RESEARCH
INSTITUTIONS

The Institute of Fledicine (IOM) (2000): In order to
determine the health effects of potential exposure to DU
by US. troops, the committee examined research con-
ducted over 50 years on workers who mined or processed
uranium. While recognizing the limitations of this earlier
research, such as the presence of “confounding variables”
like cigarette smoking and radon exposure that may have
influenced health outcomes, the IOM concluded that
there is little evidence to suggest a link between uranium
exposure and lung cancer, renal dysfunction, a variety of
other cancers, or diseases of the nervous or respiratory
systems. The committee recommended long-term follow-
up for service members with embedded DU fragments
and uranium processing workers, and additional studies to
investigate the specific effects of DU on animals.

The Royal Society (2001, 2002): In response to persistent
reports that illnesses suffered by veterans of conflicts in
the First Gulf War and in the Balkans were due to DU, The
Royal Society set up an independent committee to review
the present state of knowledge on this subject and rec-
ommend areas for further research. The first report, The
Health Hazards of Depleted Uranium (Flunitions,

Part | (2001), addresses “the amounts of DU to which
soldiers could be exposed on the battlefield, the risks from
radiation, and what we know from epidemiological stud-
ies.” The first report considers past and potential future
exposures, the most likely exposures, and the “worst-case”
exposures. Part // (2002) focuses on the possible effects
of the use of DU munitions on the kidney and considers
whether the use of large amounts of DU in military con-
flicts will have long-term effects on the environment.

The report concludes that most service members who
experienced potential DU exposure would not suffer
adverse effects on the kidney, but that some, such as those
who survived in tanks hit by DU rounds or were involved

in a protracted cleanup of such tanks, could suffer some
short-term kidney dysfunction with long-term effects not
clear. There are no known cases of kidney failure in service
members due to DU exposure.
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U.S. Army Capstone Depleted Uranium Aerosols Studly

& Human Health Risk Assessment (2005): The aerosols
study analyzed DU particles that became airborne when an
Abrams tank and a Bradley Fighting Vehicle were struck
by a large-caliber DU projectile. The DU particles were
collected and analyzed to determine the air concentra-
tion, content and other characteristics that determined
their ability to be inhaled and absorbed by the body. The
risk assessment used data from the first phase to calculate
radiation doses and possible DU concentrations in the body
in the second phase.

National Rcademy of Sciences (2008): A committee was
convened to review the toxicological, radiologic, epide-
miologic and toxicokinetic data on DU, to assess the DU
Capstone Report on the toxicological and radiologic risks
to service members posed by exposure to DU, and to iden-
tify relevant data deficiencies and offer recommendations
for future research. The committee found the methods
and results of the DU Capstone Report exposure assess-
ment to be appropriate and well done, and agreed with DU
Capstone that the kidneys are the most sensitive target

of uranium toxicity. However, the committee said the

DU Capstone Report may have overestimated how much
uranium concentration in the kidneys is required to pose

a health risk and wanted to see cancer risk estimates (and,
in some cases, health monitoring) for service members
with embedded DU fragments and those with Level Il or llI
exposure. (Neither of these topics was covered by the DU
Capstone Report.)



REFERENCES AND RESOURCES

Agency for Toxic Subtances & Disease Registry. (1999)
1009 CERCLA Priority List of Hazardous Substances.
Retrieved October 2008, from http://www.atsdr.
cdc.govscerclas99list.html.

Arfsten, D.P, et al. (2007). Evaluation of the effect of im-
planted depleted uranium (DU) on adult rat behavior
and toxicological endpoints. Journal of Toxicology
and Environmental Health Part A: Current Issues,
70 (23): 1995-2010. Navy Drug Screening Laboratory,
Naval Air Station, Jacksonville, Florida.

Baltimore VA Medical Center. (2007). Depleted Uranium
FAQ Sheet prepared by the Depleted Uranium
Follow-up Program. Retrieved from http://www.
vethealth.cio.med.va.gov/DUProgram.htm.

Baltimore VA Medical Center. (2007). Depleted Uranium:
General Information prepared by the Depeleted
Uranium Follow-up Program.

Baltimore VA Medical Center. (2008). Depleted Uranium:
Information for Clinicians prepared by the Depleted
Uranium Follow-up Program.

Barber, D.S., Ehrich. MF. & Jortner, B.S. (2005). The effect
of stress on the temporal and regional distribution
of uranium in rat brain after acute uranyl acetate
exposure. Journal of Toxicology and Environmental
Health, Part A: Current Issues, 22; 68(2): 99-111

Bema, H. and Bou-Rabee, F. (2003). Environmental and health
consequences of depleted uranium use in the 1991
Gulf War. Environment International, 30, 123—134.

Bertell, R. (2006). Depleted uranium: all the questions about
DU and Gulf War syndrome are not yet answered. /n-
ternational Journal of Health Services, 36(3): 503-20.

Briner, W. & Murray, J. (2005). Effects of short-term and
long-term depleted uranium exposure on open-field
behavior and brain lipid oxidation in rats. Neurotoxi-
cology and Teratology, 27(1): 135-44.

Brix, K. (2008). Review of Institute of Medicine Report,
published on July 30, 2008: Gulf War and Health:
Updated Literature Review of Depleted Uranium.
DoD Force Health Protection and Readiness Programs.

Brown, M. (2006¢). Toxicological assessments of Gulf War
veterans. Philosophical Transactions of the Royal
Society B: Biological Sciences, 20; 361(1468): 649-79.

Department of Defense. (2002). Depleted Uranium.

Department of Defense. (2006). Depleted Uranium (DU)
for Clinicians. Deployment Health and Family Readi-
ness Library.

Department of Defense. (2006). Depleted Uranium (DU)
for Service Members and Their Families. Deployment
Health and Family Readiness Library.

Department of Defense. (1998). Environmental Exposure Re-
port: Depleted Uranium in the Gulf. Retrieved from
http./7www.gulflink.osd.mil/du_ii.

Department of Defense. (2005). U.S. Army Capstone De-
pleted Uranium Aerosols Study & Human Health Risk
Assessment. Deployment Health and Family Readiness
Library.

Department of Veterans Affairs. (2004). VHA Handbook
1303.4: Evaluation Protocol for Non-Gulf War Vet-
erans with Potential Exposure to Depleted Uranium
(DU). Retrieved from http.//www.vethealth.cio.med.
va.gov/Pubs/1303.4hk%209-02-04.pdf.

Department of Veterans Affairs. (2004). VHA Handbook
1303.1: Evaluation Protocol for Gulf War and Iraqi
Freedom Veterans with Potential Exposure to De-
pleted Uranium. Retrieved from http/www1.va.gov/
vhapublications/ViewPublication.asp?pub_ID=1158.

Department of Veterans Affairs New Jersey Health Care
System. (2006). Information on Depleted Uranium
(DU): A Resource for Service Members and Their
Families. War Related lliness and Injury Study Cen-
ter (WRIISC). Retrieved from http://www.wri.med.
va.govsgraphicseducationsvet_fact_ DU.htm.

Depleted Uranium Follow-up Program. (2007). Depleted
Uranium FAQ Sheet. VA Maryland Healthcare System
- Baltimore Division. Retrieved from www.va.gov/
gulfwarsdocs/DepletedUraniumFAQSheet.doc.

Depleted Uranium Follow-up Program. (2008). Depleted
Uranium: General Information. VA Maryland Health-
care System - Baltimore Division.

Depleted Uranium Follow-up Program. (2007). Depleted
Uranium: Information for Clinicians. VA Maryland
Healthcare System - Baltimore Division.

Eisen, S.E., Kang, H.K., Murphy, F.M,, Blanchard, M.S., Reda,
D.J., Henderson, W.G.,, et al. (2005). Gulf War Vet-
erans’ Health: Medical Evaluation of a U.S. Cohort.
Annals of Internal Fledicine, 142, 881-890.

Force Health Protection 7 Readiness. (2006). Deployment
Health and Family Readiness Library: Depleted Ura-
nium (DU) For Clinicians Fact Sheet. Retrieved from



http.//deploymenthealthlibrary.fhp.osd.mil/products/
Depleted%20Uranium%20(19).pdf.

Force Health Protection 7 Readiness. (2006). Deployment
Health and Family Readiness Library: Depleted
Uranium (DU) For Service Members and Their
Families Fact Sheet. Retrieved from http://deploy-
menthealthlibrary.fhp.osd.mil/products/Depleted%20
Uranium%20(18).pdf.

Fulco, C.E, Liverman, C. T., & Sox, H.C., eds. (2000). Gulf’
War and Health: Volume 1. Depleted Uranium, Pyri-
dostigmine Bromide, Sarin, and Vaccines. Committee
on Health Effects Associated with Exposures Dur-
ing the Gulf War, Division of Health Promotion and
Disease Prevention — National Academy of Science.

Gustavsson, P, Talback, M., Lundin, A, Lagercrantz, B., Gyll-
estad, P.E. & Fornell, L. (2004). Incidence of cancer
among Swedish military and civil personnel involved
in UN missions in the Balkans 1989-99 (Short Report).
Occupational and Environmental (Fledicine, 61, 171-173.

Harley, N. H., Foulkes, E., Hilborne, LH., Hudson, A. &
Anthony, CR. (1999). A Review of the Scientific Lit-
erature as it Pertains to Gulf ar llinesses Volume
#: Depleted Uranium. National Defense Research
Institute.

Institute of Medicine (IOM) Committee on Gulf War
and Health. (2008). Gulf War and Health: Updated
literature review of depleted uranium. National
Academies Press: Washington, D.C.

Institute of Medicine (IOM) Committee on Health Ef-
fects Associated with Exposures during the Gulf
War. (2000). Gulf War and Health (Vol.1) Depleted
Uranium, Pyridostigmine Bromide, Sarin, Vaccines.
Washington DC: National Academy Press.

Kipen, H. & McDiarmid, M.A. (2005). Persian Gulf tJar
Syndrome. New York: Lippincott, Williams & Wilkins.

Krunib, A, Haveri, S. & lbrulj, S. (2005). Micronuclei fre-
quencies in peripheral blood lymphocytes of indi-

viduals exposed to depleted uranium. Arh Hig Rada
Toksikol, 56(3): 227-32.

s

=

ke
O

Lagercrantz, B. (2003) Utarmat uran, en cancerrisk som
férsvann. Larmrapporterna om leukemi hos balkansol-
dater kom av sig. [ Depleted uranium a cancer risk that
disappeared. Leukemia alarm regarding Balkan veterans
came to nothing]. Likartidningen, 100(4), pp. 219-21.
Retrieved November 2008, from Medline database.

Marshall, A.C. (2007). Gulf War Depleted Uranium Risks.
Journal of Exposure Science and Environmental
Epidemiology, 18, 95—108.

Marshall, A.C. (2005). An analysis of uranium dispersal and
health effects using a Gulf War case study. Sandia
National Laboratories. Retrieved from http://www.
sandia.gov/news-center/news-releases/2005/def-
nonprolif-sec/snl-dusand.pdf.

McDiarmid, M. A, et al. (2009). Surveillance results of
depleted uranium-exposed Gulf War | veterans: Six-
teen years of follow-up. Journal of Toxicology and
Environmental Health, Part A72 (1),14-29.

McDiarmid, M.A., McPhaul, K., Hooper, F.J. & Keogh, J.P.
(1998). Surveillance of depleted uranium exposed
Gulf War veterans: Assessment of an undercharac-
terized toxicant. European Journal of Oncology, 3,
375-378.

McDiarmid, M.A., Keogh, J.P., Hooper, F.J.,, McPhaul, K,
Squibb, K'S., Kane, R, et al. (2000). Health effects
of depleted uranium on exposed Gulf War veter-
ans. Environmental Research, 82, 168-180. Retrieved
from http.//www.idealibrary.com/links/doi/10.1006/
€enrs.1999.4012.

McDiarmid, MA., Squibb, K. & Hooper, F.J. (2000). Long-
term follow-up of urinary determinations in deplet-
ed uranium exposed Gulf War veterans. European
Journal of Oncology, 5 (suppl. 2). 39-43.

McDiarmid, MA. (2001). Invited editorial: Depleted ura-
nium and public health. British (Fledical Journal, 322,
123-124.

McDiarmid, M.A., Engelhardt, S.E. & Oliver, M. (2001). Uri-

nary uranium concentrations in an enlarged Gulf War
veteran cohort. Health Physics, 80, 270-273.




=

=

g
O

McDiarmid, M.A,, Squibb, K., Engelhardt, S., Oliver, M.,
Gucer, P, Wilson, D., et al. (2001). Surveillance of
depleted uranium-exposed Gulf War veterans:
Health effects observed in an enlarged “friendly fire”
cohort. Journal of Occupational & Environmental
(ledicine, 43, 991-1000.

McDiarmid, M.A., Hooper, F., Squibb, K., McPhaul, K., En-
gelhardt, S., Kane, R, et al. (2002). Health effects and
biological monitoring results of Gulf War veterans
exposed to depleted uranium. Alilitary (Fledicine,
167, Suppl.1:123.

McDiarmid, MA,, Engelhardt, S, Oliver, M, Gucer, P,
Wilson, D., Kane, R, et al. (2004). Health effects of
depleted uranium on exposed Gulf War veterans:
A ten-year follow-up. Journal of Toxicology and
Environmental Health, Part A. 67, 277-296.

McDiarmid, M.A., Squibb, K. & Engelhardt, S.M. (2004).
Biologic monitoring for urinary uranium in Gulf War |
veterans. Health Physics, 87, 51-56.

McDiarmid, M.A.,, Engelhardt, S.M.,, Oliver, M., Gucer, P,
Wilson, P.D,, Kane, R,, et al. (200¢). Biological monitoring
and surveillance results of Gulf War | veterans exposed
to depleted uranium. /nternational Journal of Occu-
pational and Environmental Health, 79, 11-21.

McDiarmid, M.A,, Engelhardt, S.E., Oliver, M., Gucer, P.,
Wilson, P.D., Kane, R., et al. (2007). Health surveillance
of Gulf War | veterans exposed to depleted uranium:
Updating the cohort. Health Physics, 93, 60-73.

McDiarmid, M.A,, Engelhardt, S.M.,, Dorsey, C., Oliver, M.,
Gucer, P, Wilson, P.D,, et al. (2008). Surveillance
results of depleted uranium-exposed Gulf War |
veterans: Sixteen years of follow-up. Health Physics,
72, 14-29.

Moszynski, P. (2003). Royal Society Warns of Risks from
Depleted Uranium. British (Fledical Journal, 326, 952.

National Academy of Science. (2008) Review of Toxi-
cologic and Radliologic Risks to (Flilitary Person-
nel from Exposure to Depleted Uranium During
and fAfter Combat. Committee on Toxicologic
and Radiologic Effects from Exposure to Depleted
Uranium During and After Combat, Committee on
Toxicology, National Research Council. Retrieved
from http.//books.nap.edusopenbook.phplrecord_
id=11979&page=R1.

Oeh, U. et al. (2007). Measurements of daily urinary ura-
nium excretion in German peacekeeping personnel
and residents of the Kosovo region to assess poten-
tial intakes of depleted uranium (DU). The Science of
the Total Environment, 381(1-3):77-87. GSF-National
Research Center for Environment and Health, Insti-
tute of Radiation Protection, Germany.

Office of the Special Assistant for Gulf War llinesses.
(1998). Depleted Uranium in the Gulf. Washington,
DC: US. Department of Defense.

Office of Public Health and Environmental Hazards, Depart-
ment of Veterans Affairs and the Department of
Defense Health Affairs. (2007). Depleted Uranium
and Health: Pocket Guide for Clinicians. Retrieved
from http.z/www1.va.gov/environagents/docs/DU_

Pocket_Card_2indd.pdf.

Storm, H.H., Jorgensen, H.O., Kejsm AM. & Engholm, G.
(200¢). Depleted uranium and cancer in Danish Balkan
veterans deployed 1992—2001. European Journal of
Cancer, 42, 2355—2358.

Squibb, KS. & McDiarmid, M.A. (2006). Depleted uranium ex-
posure and health effects in Gulf \War veterans. Philo-
sophical Transactions of the Royal Society, 361, 639-648.

United Kingdom Royal Society. (2001) The health hazards
of depleted uranium munitions, Part 1. Retrieved from
http://royalsociety.orgsdisplaypagedoc.asplid=11496.

United Kingdom Royal Society. (2002) The health hazards
of depleted uranium munitions, Part 2. Retrieved
from http://royalsociety.orgsdisplaypagedoc.
asplid=11498.

U.S. Army Environmental Policy Institute (AEPD. (1995).
Health and Environmental Consequences of Depleted
Uranium Use in the U.S. Army: Technical Report. Re-
trieved from http://www fas.org/man/dod-101/sys/
land/docs/techreport.html.

U.S. Department of Veterans Affairs Office of Public
Health and Environmental Hazards. (2007). Depleted
Uranium Follow-Up Program. Retrieved from http://
www.vethealth.cio.med.va.gov/DUProgram.htm.

World Health Organization. (2003). Depleted Uranium. Fact
sheet N"257. Retrieved from http.//www.who.int/
mediacentre/factsheets/fse57/ens.

World Health Organization. (2001). WHO Guidance on
Exposure to Depleted Uranium for Medical Officers
and Programme Adminstrators. http://whglibdoc.
who.int/hq/2001/WHO_SDE_OEH_01.12.pdf.







1A DEp
ol
K> 4’?/\

[ 78

3

*

% §
. v
€TERANSPS

ABOUT THE MINNESOTA DEPARTMENT
OF VETERANS AFFAIRS (MDVA)

MDVA assists Minnesota’s 410,000 veterans and their
dependents to obtain the benefits and services
provided by the United States Department of Veterans
Affairs, formerly called the Veterans Administration.

Department of Veterans Affairs
Veterans Service Building

20 West 12th Street

St. Paul, MN 55155-2006

Phone: (651) 296-2562
www.mdva.state.mn.us



