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Abstract: 
 
The increasing range of application of ionizing radiation in many different 
areas requires the needs for further education and training. 
Unfortunately, some aspects of application of ionizing radiation are not 
planed and announced for all involved personnel-like in military conflicts, 
when radiation and radioactivity are used as a new kind of ammunition.  In 
that situation there is no time for formal and planned education. 
During the NATO strikes on Serbia and Montenegro in 1999. depleted 
uranium (DU) ammunition was used. Before that, it was used in Gulf War in 
1991. for the first time. Faced with the health consequences of Gulf War 
for the soldiers of both sides, which were mainly attributed to DU, Military 
Medical Service in the Army of Serbia and Montenegro, prepared 
educational material for the soldiers who could be employed in the area of 
the DU contamination. Considering the information/knowledge as very 
important part of radiation protection, booklet was prepared and 
distributed before the NATO strikes on Serbia and Montenegro. 
In this paper we present the booklet prepared for the military personnel. 
In the simplified way the nature of DU is explained. Some practical aspects 
of protection and prevention in DU contaminated area-how to avoid and 
minimize radiological hazard of DU in the battlefield, as well as how to 
avoid long-term hazards of DU, are presented. It is also explained when to 
ask for medical care and what kind of examination would be necessary in 
the case of DU contamination. 
 
 
Introduction: 
 
The increasing range of ionizing radiation application in many different 
areas requires the needs for further education and training. 
Unfortunately, some aspects of application of ionizing radiation are not 
planed and announced for all involved personnel-like in military conflicts, 
when radiation and radioactivity are used as a new kind of ammunition. 
Depleted uranium ammunition was employed by NATO forces for the first 
time in Iraqi in the Desert Storm Operation. [1] 



Faced with the health consequences of Gulf War for the soldiers of both 
sides, which were mainly attributed to DU, Military Medical Service in the 
Army of Serbia and Montenegro, prepared educational material for the 
soldiers who could be employed in the area of the DU contamination. [2] 
Considering the information/knowledge as very important part of 
radiation protection, booklet was prepared and distributed among 
military personell before the NATO strikes on Serbia and Montenegro. 
Unfortunantly during the NATO strikes on Serbia and Montenegro in 1999. 
depleted uranium (DU) ammunition was used. During the NATO strikes 30 
mm DU gun-projectiles were fired from A-10 and  Harrier –8B planes 
against the tanks and armoured vechicles on 112 locations in Kosovo, 7 
locations on the South of Serbia and one location in Montenegro. Locations 
on the South of Serbia were marked and isolated. [3,4] 
It was extremly important for all participants in the operation (fom 
buterfield to decontamination) to be informed how to protect themselves 
and how to avoid and minimize radiological hazard of DU in the 
battlefield, as well as how to avoid long-term hazards of DU. It was also 
explained when to ask for medical care and what kind of examination 
would be necessary in the case of DU contamination. [5] 
 
Methodology: 
 
For the military personnel employed on potentially contaminated locations 
booklet was  prepared and distributed. 
 
Results-Booklet presentation: 
 
The aim of this booklet is to provide the general instructions to personnel 
employed on potentially DU contaminated locations. 
 
WHAT IS DEPLETED URANIUM? 
 
DEPLETED URANIUM (DU) is toxic and radioactive heavy metal almost two 
times heavier then lead. It is called “depleted” because the content of U-
235 is reduced from naturally occurring 0.7% to 0.2% and its radioactivity 
reduced more then 40%. It doesn’t reduce the danger, because it is always 
used in a considerable amounts. Isotopes of uranium and their decay 
products are alpha-, beta-, and gamma- emitters, with very long half-time 
period- almost 4.5 billion years, so once contaminated locations will stay, 
without decontamination, contaminated “for ever”.  
When the projectile hits the target 10-70% of it burns, and turns into the 
very fine dust. The most of the dust is consisted of unsolved and very 
small particles (smaller then 5 µ in diameter) which could pass to lungs. 
The most hazardous scenario of exposure is to be nearby the target in the 
moment when projectile hit it. Radioactive dust contaminate everything 
around the target. Wind, vehicles or any other activity could cause spread 



of the contamination to a long distance and even long time after 
contamination.  
 
  
HOW TO RECOGNIZE DU PROJECTILE AND HOW TO DETECT CONTAMINATION ? 
 
There are several kinds of DU projectiles (tenk s, gun s, small calibres...) 
and they all designed for fires against the tanks and armoured vechicles. 
In the case of air strikes 30 mm DU gun-projectiles could be fired from A-10 
and  Harrier –8B planes. Previous expiriences showed that relatively small 
number of fired projectiles hit the target, so many of them could be 
undamaged or slightly damaged spread around the target on or in the 
ground/water. These parectiles dont cause the wide craters, but on the 
opposite, they pull the surphase ground to the bottom. The radioactivity 
of these projectiles could be easily and reliable detected. The presence of 
black uranium dust and entrance-hole on the target are reliable signs. In 
the times that follows contamination could be diseminated and therefor 
identification of the contaminated place could be haevier. 
 
If the projectile hit the target and burned, the chance to recognize it 
becames much smaller.  
 
The only undoubtedly way to detect Du contamination is by measurement 
equpement. 
The highest contamination is in 10 cm diameter around the entrance-hole, 
but it could be detected even 500m away, and some particles of DU could 
be transported even 40 kilometers away.  
 
 
HOW TO PROTECT YOURSELF ON DU CONTAMINATED LOCATIONS? 
 
The most important preventive and protective measurement is not to 
inhale DU dust!!! 
 
If you must stay on or near contaminated locations, always find the way to 
setle at least few hundred meters up-wind from the location.    
 
Do not drown near the struck and burned tanks and armour vehicles unless 
they were previously checked and marked for radioactive contamination.  
 
Only trained personnel could approach to spread projectiles. 
 
Always wear protective mask near the hit target! 
 
If you must enter the struck object or vehicle, do it just with the 
protective mask, clothes, gloves, and shoes.  



 
Change the protective clothes as often as you can. If you can not wash 
contaminated clothes pack them into the plastic bags. 
 
Measure the activity before any contact with the struck target. If it is 
elevated call for NBH units for further measurement and procedure. 
 
You must not eat, drink or smoke near the contaminated area. 
 
Wash the hands and shower after every activity, as often as you can. 
 
Call for medical help in any case of wound, especcially the skin wounds. 
 
Do not colect and save the fragments of the projectiles. 
 
Protect the others, esspecially the children. Do not allowed 
residents/children to stay close to the contaminated area and to colect 
fragments of the projectiles. 
 
WARRNING: 
 
Please, respect these reccommandations because DU dust particles could 
cause serious health effects, even few decades after the exposure. 
 
 
WHO SHOULD BE EXSAMINED? 
 
If you were employed on potentionaly contaminated locations, or you are 
just worried for you health, you should know that the medical examination 
is needed forall the persons who were: 

• nearby the target in the moment when DU projectile hit it, 
• employed in rescue teams, and thereby enter hit tanks or vehicles or 

were engaged in repair of vehicles hit by DU projectiles, 
• wounded by the fragments of DU projectiles, 
• employed in previously contaminated locations. 

 
If you were in some of these situations you may report yourself to nearest 
Military Ambulance and you will be direct to Medical Center responsible 
for health surveillance of military personnel positional contaminated with 
DU. 
 
Discussion and conclusions: 
 
Six years latter our experience showed that booklet was very useful in 
protection of our military personal. We had two groups of patients. First 
group, the real patients, who were examined and included in health 



surveillance programme for the personal potentially contaminated with 
DU, and the second group, consists of personal who did not have real 
contact with DU, but still were worried for their health. One simple 
medical examination and contact with physicians for most of them was 
sufficient for their better psychological status. We believed that 
educational programme was not finished, so we published several 
additional papers for different groups of military personal. Some of them 
were about potential short-term or long-term health effects, some about 
potential environmental effects, some about radioactive waste disposal 
and some about the decontamination of contaminated locations.  
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