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Abstract

Seventy percent of the work conducted in this thesis was done in the
Iragi Atomic Power Organization , and the rest in the Department of
Physics , College of Science , University of Babylon , for the period from
November 2001 to November 2002 under the supervision of Prof.Dr.
Falah Hassan Hussein and Prof. Dr. Baha’iul-Dean Hussein Ma’rouf
.Except where indicated by references , it is the original work of the author
and has not been submitted for any other degree .

The Gamma spectra analysis techniques were used in this work to
measure the type and the amount of the radionuclides found in the samples
of the surface and underground water as well as the sediments . The
germanium detector of high purity was used for this purpose .

Samples of surface and underground water as well as sediments were
collected from various places of Babylon Governreate relying on the
Administrative Map of the governrate . Five samples of the surface water
were collected from of the Euphrites (Hilla River ) ; forty samples of
underground water were collected in two stages : Thirty ones in the first
one where the radioactivity sites were detected , and ten in the second
stage; and five samples of the sediments were collected from wells
containing radioactivity and others having none for comparison .

This study proved that there was a natural radioactivity in some
samples of underground water in different regions of Babylon Governreate,
besides some isotopes of Uranium — 238 decay series (Radium — 226 |,
Lead-214 and Bismuth-214) , and the presence of Lead-212 isotope which
belongs to Thorium-232 series in one sample .

The concentration of the Radium -226 was found under the
sensitivity level of the used detector and 18.4 + 8.6 Bg/L in Al-Kifl region ,
whereas the concentrations of Bisumth-214 and Lead-214 have ranged
between the sensitivity level and 9.8 + 2.1 and 6.72 + 2.4 Bqg/L
respectively in Al-Kifl and Al-Kasim regions . Lead-210 isotope has the
concentrations of 3.2 + 1.1 Bg/L in one sample only in Al-Kifl region .

All obtained results referred to the fact that all the concentrations
were within the allowed limits to agricultural and domestic use .
Comparing the results in this work with those published by International
Atomic Energy Agency and local and universal researches , it was found
that these concentrations were within the allowed limits for agricultural and
domestic uses .



The results of the radioactivity for the samples of the surface water
showed that the radioactivity in the measured samples was below the
sensitivity of the instrument limit (0.5 Bg/L) .

The results obtained for sediments samples showed that there were
natural radioisotopes belonging to Uranium-238 ,Thorium-232 series and
Potassium-40 isotopes . The results also showed that Radium-226 , Lead-
214 and Bismuth-214 had high concentrations in Al-Kifl and Al-Kasim
regions however , they were within the allowed limits .

The concentration of Radium-226 resulting from the use of
underground water for agriculture was calculated . Consequently, the
concentration of Radon-222 in the air was calculated in addition to the
Radium-226 in plant and animal productions by using mathematical
models . Afterwards the doses resulting from the plant and animal
consumption were calculated and those were resulting from the inhibition
of Radon gas were determined , and were both found within the allowed
limits .
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