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Abstract

This study includes examining and measuring the specific radioactivity of

YK, #2Th, 226Ra) in soil samples from

the natural radionuclides represented by (
oil well sites in Qayyarah, Najma and Ain Zala fields, as well as Qayyarah oil
refinery and Al-Kisk in Nineveh Governorate, northern Iraq. Sodium doped with
Thallium Nal(TI), also used gamma spectroscopy with high purity germanium
detector HPGe to measure the specific radioactivity of natural and artificial
radionuclides (13 Cs, K, #°Th, 226Ra) in soil samples collected from Al-Kasik
oil refinery site, as well as The gamma radiation risk indices were calculated as
radium equivalent (Raeq), air absorbed dose rate Dy, annual effective dose
equivalent (AEDE), gonadotropin equivalent dose (AGDE), lifetime cancer risk
(ELCR), external hazard index Hex, internal risk, Hin, and gamma index Ix. For
this purpose, 21 samples were collected from Qayyarah oil field and refinery, 15
samples from Ain Zala oil field, 12 samples from Al-Kasak oil refinery and 2
samples from Najma oil field distributed around the oil wells.

The results obtained from the Nal(Tl) system showed that the specific
effectiveness rate of the natural radionuclides (**K, **Th, ***Ra) in the soil
samples of the wells and Qayyarah oil refinery was (296.1 +£10.28) , (19.98 +
1.09), (30.85+0.86), respectively, while the effectiveness was The specificity of
the same nuclides in the Al-Kasik Oil Refinery soil samples were (213.71 +
8.89, 13.65 £ 1.02, 19.80 = 0.94 Bqg/kg) respectively, and the specific activity
rate of (*’K, **Th, **°Ra) in the soil samples near the Ain oil wells. The
clearance was (182.79+£7.86), (15.80+1.15), (18.24+0.73) Bqg/kg, respectively,

>>Th, **°Ra) in soil samples

and the specific activity of the radionuclides (40K,
near Najma oil wells was (234.6+9.46), (16.98+1.06), (26.51+0.90) Bqg/kg
respectively. As for the results obtained from the HPGe system, the specific
activity of natural and artificial radionuclides ("*’Cs, *K, **Th, **°Ra) in Al-
Kasik Oil Refinery soil samples were (4.44, 180, 14.38, 22.62 Bg/kg),
respectively., and these results are very close to the results obtained from the

Nal(TI) system. The specific effectiveness rates of the radionuclides were within



the internationally accepted limit recommended by UNCEAR. As for the
radiological hazard indicators of gamma rays in soil samples, they were all
within the internationally accepted limit.

The results obtained for natural radioactivity have been compared with the
results of a number of Iraqi and international researches, and they are well
comparable.

Thus, it can be concluded that there are no radioactive effects on workers
working in the oil fields and refineries under study, as well as the population
near those sites.

Then the statistical data including: mean, median, skewness, kurtosis, box
plot, frequency distribution, quantitative plots (Q-Q), correlation coefficient
(Pearson), principal component analysis (PCA), and cluster analysis were

analyzed. to explain our results.
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