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Summery

The environment and human
population in Iraq have been exposed to
radioactive contamination as a result of
using depleted uranium (DU) weapons
by US/UK armed forces during first Gulf
War in 1991. Same weapons also were
used during the military operations of
Iraqg’s invasion and occupation in 2003
and its aftermath in 2004.

Since these weapons were used
extensively in specific areas in southern
Iraq during Gulf War, 1991, dozens of
researches and studies were conducted
during the Nineties by Iraqi researchers
proved the existence of pollution in large
areas of Basra and Nasiriyah and
vicinity due to dispersion of the
contamination by dust and rain storms.
Contamination by Uranium
radionuclides continues for hundreds or
even thousands of years and its impact
on human health is well identified in the
international related literature .

The Department of Environmental
Engineering at the University of
Baghdad in 1996- 2002 conducted series
of researches through graduate studies
that include: site investigations
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and exploration programs in areas of
military engagements in southern Iraq,
modeling radioactive pollution
dispersion through environmental
elements, and assessing the risk related
to the received effective radioactive
doses by Iraqi army and residents of
contaminated area.

In this paper the mathematical
modeling procedure of the pollution
dispersion is presented. Modeling
contaminants transport covered the
areas of (Safwan, Northern Rumaila
field, Southern Rumaila field, al Zubair
and Jabal Sanam), where DU weapons
heavily used during the military
operations of the first Gulf War in 1991.

The field and laboratory tests carried
out in 1996 were considered limited
compared to vast areas of military
operations. Therefore, the mathematical
modeling process was used with reverse
analysis to be able to calculate
radionuclides concentration back in
1991 rather than the time of site and
laboratory measurement in 1996, and to
define further areas contaminated
through natural weathering processes.

The simulation and modeling process
included the adoption of a conceptual
model and the application of a set of
internationally recognized equations
explained in this paper. The equations
were converted into computer programs
to calculate the concentration of
Uranium radionuclides decay series
such as radium-226, thorium-234, and
others from time of exploration program
in 1996 back to 1991.

Results of this modelling process
indicated that contaminants from
hundreds of destroyed tanks and
artilleries by DU shells in the studied
areas have been spreading by wind and
rains storms continuously for the period
(1991-1996). Calculated contaminated
land was found to be 1718 Km?2. Also,
quantities of contaminated water
washed away from destroyed artilleries
through rainstorms found to be
(1886103) m3, and that deposited
radionuclides in close by river or surface
water channels bed like radium-226,
found to be about 14 km?2
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Results of this modeling process were calibrated with site and laboratory tested
samples and measurements, and then used to find transfer coefficients from land to
vegetative cover and food chain stuff components. Transfer coefficients are important
to define internal radioactive doses humans’ body received as will explained in next

related paper.
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