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Abstract

Abstract

The study includes two parts, the first part consists in evaluating the level
of natural radioactivity of sediment samples collected from different locations of
the tigris river in the city of Mosul - Nineveh Governorate using gamma ray
spectroscopy technique with sodium iodide detector Nal (Tl), in order to
measure the specific activity of the nuclides (***Ra, ***Th, *’K) to determine the
radiological levels in addition to calculating the radiological hazard indicators of
gamma rays in sediment samples. The results showed that the specific activity
rates of the natural radionuclides (***Ra, **Th, **K) in units (Bg/kg) were
(10.38+0.467, 21.43+0.881, 222.42+5.940) respectively, where all the specific

activity rates of the nuclides mentioned within universally accepted values.
According to this study, the value of the radium equivalent rate Ra., in

the sediment sample was (58.16 Bg/kg) and absorbed dose rate D, was (27.03

nGy/h), and the annual effective dose for external exposure AEDE, was (33.16
uSv/y). While the average of the annual effective dose equivalent for internal
exposure was (132.61 uSv/y), and average of excess lifetime cancer hazard
ELCR was (116.04x10°). The average of the annual gonadal dose equivalent
AGDE was (191.52 pSv/y) and the representative gamma index averaged I,
reached(0.431) and the averages of the internal hazard indicators H;, and the
external H, were (0.184, 0.157) respectively, and all the values of these
indicators were less than the internationally accepted values and do not pose a
threat to human health and the environment. Therefore, we conclude that the
environment of the tigris river is safe and does not pose a radiological hazard to
fishermen, tourists or residents near the river.

As the other part of this study, the concentrations of some heavy elements
were measured for sediment samples collected from different areas of the tigris
river in the city of Mosul, In addition to calculating the environmental

parameters of heavy elements. The results of the current study showed that the
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average concentrations of cobalt, copper, cadmium, nickel, lead and Zinc (Co,
Cu, Cd, N1, Pb, Zn) in unit of (ppm) were (8.78, 30.42, 0.179, 144.75, 12.04,
75.53) respectively, as the results showed that the concentrations of the studies
elements where in the following order (Ni>Zn>Cu>Pb>Co>Cd), where these
results were higher than the internationally accepted limit, which indicates the
main factor in the high rates of concentrations of these minerals in the
environment of the tigris river in the city of Mosul is the pollution caused by
human activities.

The results of the environmental treatments for the studied heavy elements
showed that the values of the enrichment factor EF for the sediments of the
study area were moderately contaminated with copper, cadmium, nickel and
zinc elements, and not contaminated with cobalt and lead. The value of the
pollution factor (CF) for the sediments of the tigris river in the studied areas
showed that the sediments of those areas are moderately polluted with copper,
nickel and zinc elements, and that the degree of pollution (Cg) for the
sediments of the study area in general ranges between low — moderate pollution,
and the pollution load index rate (PLI) of (1.03) indicated that the study area are
contaminated with heavy elements.The ground accumulation index (Ig,) showed
that the sediments of the study area were moderately contaminated with heavy
elements. Therefore,we conclude that the environment of the tigris river is
polluted with heavy elements, but it is not at the level that causes concern at the

present time.
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