DU Information Sheet

Source: http://www.deploymentlink.osd.mil/du_library/

Uranium is a weakly radioactive element that occurs naturally in the environment. The Agency for Toxic Substances and Disease Registry (ATSDR) for the Department of Health and Human Services estimates there are an average of 4 tons of uranium in the top foot of soil in every square mile of land. A heavy metal similar to tungsten and lead, uranium occurs in soils in typical concentrations of a few parts per million (equivalent to about half a teaspoon of uranium in a typical 8-cubic yard dump truck-load of dirt).

Each of us ingests and inhales natural uranium every day from our air, water, food, and soil. The amount varies depending on the amount found where you live, and where the food you eat and the water you drink are produced. Consequently, each of us has some uranium in our body, and we eliminate some in our urine every day.

Uranium in our Bodies
	Source
	Amount
(micrograms*)

	Average Daily Intake: Liquid
	2.1

	Average Daily Intake: Food (U.S.)
	0.9 - 1.5

	Average Daily Intake: Inhalation
	0.0010 – 0.010

	Average Uranium (total) in the bodyAverage Uranium (total) in the body
	2 - 62


	*Note: 1 microgram = 0.000000035 ounces


Depleted Uranium - This very dense metal (1.7 times as dense as lead) is a by-product of the process by which uranium is enriched to produce reactor fuel and nuclear weapons components. The leftover uranium, 40% less radioactive than natural uranium, is called "depleted uranium," or DU. The Department of Energy (DOE) recently reported that the DU it provided to DoD for manufacturing armor plates and munitions may contain trace levels (a few parts per billion ) of contaminants including neptunium, plutonium, americium, technitium-99 and uranium-236. From a radiological perspective, these contaminants in DU add less than one percent to the radioactivity of DU itself. Medical scientists consider this insignificant.

DU can be used by DoD to engage the enemy at greater distances than tungsten penetrators or high explosive anti-tank (HEAT) rounds because of improved ballistic properties. When they strike a target, tungsten penetrators blunt while DU has a self-sharpening property. DU ammunition routinely provides a 25 percent increase in effective range over traditional kinetic energy rounds. The illustration below is an artist's depiction of the sharpening effect of DU versus the mushrooming effect with a tungsten penetrator. Below that is an actual x-ray depicting this same phenomena.
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Artist depiction shows why a DU penetrator, which
sharpens itself as it moves through armor, is much
more effective than tungsten, which becomes blunt. 
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DU's self-sharpening properties are evident in this
x-ray. Note how the tungsten penetrator's tip deforms
into a mushroom shape. 

U.S. forces also use DU to enhance their tanks’ armor protection. In one noteworthy incident, an M1A1 Abrams Main Battle Tank, its thick steel armor reinforced by a layer of DU sandwiched between two layers of steel, rebuffed a close-in attack by three of Iraq's T-72 tanks. After deflecting three hits from Iraq's tanks, the Abrams’ crew dispatched the T-72s with a single DU round to each of the three Iraqi tanks. An expanded account of this incident can be found in Tab F of our Environmental Exposure Report, Depleted Uranium in the Gulf (II).
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Iraqi T-72 tank hit with DU penetrator.

Depleted uranium is also used in numerous commercial applications requiring a very dense material. These include: ballast and counterweights; balancing control devices on aircraft; balancing and vibration damping on aircraft; machinery ballast and counterweights; gyrorotors and other electromechanical counterweights; shielding for medicine and industry; shipping container shielding for radiopharmaceuticals; chemical catalyst; pigments; and, x-ray tubes.

	A total of 320 tons (290,300 kilograms) of DU projectiles were fired by the U.S. during the Gulf War:

· Air Force A-10 Thunderbolt IIs (Warthogs) – 260 tons 

· U.S. Marine Corps AV-8 Harriers – 10 tons 

· U.S. Army and Marine Corps M60 and M1A1 Abrams tanks – 50 tons 
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A-10 Thunderbolt II (Warthog)

A-10 Thunderbolt II GAU-8
cannon fires 30mm DU rounds
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M1A1 Abrams tank

AV8-B Harrier
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120mm DU Sabot round
(cutaway) for the M1A1 tank

Sabot separating from the DU
penetrator

DU friendly fire and accidental fire incidents contaminated a total of 31 U.S. combat vehicles (16 Abrams tanks and 15 Bradley armored vehicles) in the Gulf during 1990-1991. These incidents, and the resultant cleanup and recovery operations, exposed a number of soldiers to depleted uranium. Those with the highest exposures were in, on, or near vehicles when they were struck.

For more information on the use of Depleted Uranium during the Gulf War, see our Environmental Exposure Report, Depleted Uranium in the Gulf (II).


U.S. Air Force A-10 Thunderbolt II aircraft fired approximately 10,000 30mm DU rounds (3.3 tons of DU) at 12 sites in Bosnia-Herzegovina in 1994-1995. In 1999, they fired nearly 31,000 DU rounds (10.2 tons of DU) at 85 sites in Kosovo. Since then, many nations that deployed personnel to the Balkans Theater tested the areas their troops occupied for DU contamination, and/or medically tested their Balkans veterans in order to assess health risks. In addition, several international organizations researched DU or tested the Balkans environment to determine levels of contamination and evaluate all routes of exposure. None of the investigations and assessments has found widespread DU contamination, elevated uranium in the urine of veterans, or a significant health risk to deployed forces or to the public. For more information read "Depleted Uranium Environmental and Medical Surveillance in the Balkans", which provides a summary of reports from countries and international organizations performing environmental assessments and medical surveys on Balkan veterans. As new scientifically based reports are released, they will be linked to our website. 

Alleged Health Effects of DU Use in the Balkans
In late 2000 and early 2001, various news reports, mostly European, reported allegations of an increase in leukemia cases related to exposure to DU while serving in the Balkans. Subsequent independent investigations by the World Health Organization, European Commission, European Parliament, United Nations Environment Programme, United Kingdom Royal Society, and the Health Council of the Netherlands have all have discounted any association between depleted uranium and leukemia or other medical problems among Balkans veterans. 

The United Kingdom Royal Society has released two reports. The first, The Health Hazards of Depleted Uranium, Part I focuses on what is known from epidemiological studies and concentrates on the radiation risks associated with depleted uranium. The Society's second report, Part II, addresses the risks from uranium's chemical toxicity and potential environmental issues, including risks to civilian populations near where depleted uranium munitions have been used in combat.

The United Nations Environmental Programme has conducted two field investigations of sites targeted by Air Force A-10s firing depleted uranium munitions in the Balkans. Depleted Uranium in Kosovo, Post-Conflict Environmental Assessment, is an assessment of eleven sites surveyed in November 2000. Depleted Uranium in Serbia and Montenegro, Post-Conflict Environmental Assessment in the Federal Republic of Yugoslavia, is a follow-up report of five sites surveyed in Serbia, one site surveyed in Montenegro, and a targeted vehicle surveyed in late 2001. 

Both the European Parliament and the European Commission have released their own reports on depleted uranium. In addition, the Serbian Agency for Environmental Protection has stated that "radiation and toxicity at Serbia's locations targeted by NATO ordnance containing depleted uranium in 1999 pose no direct threat for the environment or human health." 

The Agency for Toxic Substances and Disease Registry of the U.S. Department of Health and Human Services states, "No human cancer of any type has ever been seen as a result of exposure to natural or depleted uranium."

The World Health Organization has concluded, "Scientific and medical studies have not established a link between DU exposure and the onset of cancers, congenital abnormalities, or serious toxic chemical effects on organs. No convincing evidence is available to indicate any health impacts on the Kosovo population from using DU munitions."

DU - Health Concerns 

Chemical - The major health concerns about DU relate to its chemical properties as a heavy metal rather than to its radioactivity, which is very low. As with all chemicals, the hazard depends mainly upon the amount taken into the body. Medical science recognizes that uranium at high doses can cause kidney damage. However, those levels are far above levels soldiers would have encountered in the Gulf or the Balkans. For a more in depth discussion of DU's chemical effects, see the section on Health Effects from the Chemical Toxicity of Depleted Uranium in our Environmental Exposure Report, Depleted Uranium in the Gulf (II).

Radiation - Because depleted uranium emits primarily alpha radiation, it is not considered a serious external radiation hazard. The depleted uranium in armor and rounds is covered, further reducing the radiation dose. When breathed or eaten, small amounts of depleted uranium are carried in the blood to body tissues and organs; much the same as the more radioactive natural uranium. Despite this, no radiological health effects are expected because the radioactivity of uranium and depleted uranium are so low. For a more in depth discussion of DU's radiological effects, see the section on Health Effects from the Radiological Toxicity of Depleted Uranium in our Environmental Exposure Report, Depleted Uranium in the Gulf (II).

What do the experts say on cancer risk?
RAND, 1999. "(N)o evidence is documented in the literature of cancer or any other negative health effect related to the radiation received from exposure to natural uranium, whether inhaled or ingested, even at very high doses."
Department of Health and Human Services, Agency for Toxic Substances and Disease Registry (ATSDR) in 1999 Toxicological Profile for Uranium. "No human cancer of any type has ever been seen as a result of exposure to natural or depleted uranium."
United Kingdom Royal Society in May 2001. "Even if the estimates of risk are one hundred times too low, it is unlikely that any excess of fatal cancer would be detected within a group of 10,000 soldiers followed over 50 years."

European Commission March, 2001 report. "Taking into account the pathways and realistic scenarios of human exposure, radiological exposure to depleted uranium could not cause a detectable effect on human health (e.g. cancer)."

World Health Organization April, 2001 report. "The radiological hazard is likely to be very small. No increase of leukemia or other cancers has been established following exposure to uranium or DU."

European Parliament April, 2001 report. "The fact that there is no evidence of an association between exposures – sometimes high and lasting since the beginning of the uranium industry – and health damages such as bone cancer, lymphatic or other forms of leukemia shows that these diseases as a consequence of an uranium exposure are either not present or very exceptional."

What does medical follow-up tell us?
The voluntary Veterans Affairs DU Medical Follow-up Program began in 1993-1994 with the medical evaluations of 33 friendly-fire DU-exposed veterans, many with embedded DU fragments. An additional 29 of the friendly-fire victims were added to the follow-up program in 1999. In 1998, the scope of the program was expanded to include Gulf War veterans who may have been exposed to DU through close contact with DU munitions, inhalation of smoke containing DU particulate during a fire at the Doha depot, or by entering or salvaging vehicles or bunkers that were hit with DU projectiles. The published results of these medical evaluations indicate that the presence of retained DU fragments is the only scenario predictive of a high urine uranium level, and those with embedded DU fragments continue to have elevated urine uranium levels ten years after the incident. It is unlikely that an individual without embedded DU fragments would have an elevated urine uranium level, and consequently any uranium-related health effects. Those individuals with normal urine uranium levels now are unlikely to develop any uranium-related toxicity in the future, regardless of what their DU exposure may have been in the Gulf War. Those individuals with elevated levels of urine uranium ten years after the Gulf War have not developed kidney abnormalities, leukemia, bone or lung cancer, or any other uranium-related adverse outcome. The DU Medical Follow-up Program will continue to monitor those individuals with elevated urine uranium levels to enable early detection of any adverse health effects due to their continued exposure to embedded DU fragments. 

