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Abstract

This study aims to assessing the environmental impact of heavy Metals in
samples (water, soil, serum) in industrial Areas (Karama and Okab valley industry)
in Mosul City, Northern Iraq. Surface water samples were collected in the two areas
from drainage valleys for three seasons (October-January-March) in the period
between (2019-2020), by 6 samples per season (3 samples per region), as well as
taking samples of surface soil and depth (0-15) cm for the two-season (October-
January) within a period (2019-2020) and by 12 samples per season (6 samples per
region). As well as blood samples were also taken for the workers of the two
industrial area and 10 samples per area, in contrast with 20 samples from Mosul
University staff (as a control group).

The chemical analysis of the water samples of the two regions' valleys showed
that the electrical conductivity values for the water of the Denfely valley (the Karama
industry) ranged between (0.754 — 0.935) Ds m!, with the highest value recorded in
the second season (January) and the lowest value in the third season (March), as for
the water of the Okab valley (Okab valley industry). The value of the Electrical
conductivity ranged from (0.644 — 0.989) Ds m!, The lowest value in the second
season (January) and highest value in the third season (March). While the analysis
of soil samples ranged from the electrical conductivity of the soil of the Karama
industry to (0.169-0.1730) Ds m’!, and the electrical conductivity in the soil of the
Okab valley industry ranged between (0.1125-0.3432) Ds m™.

The Total hardness of the water of the Denfely valley (the Karama industry)
ranged from (463 - 592) ppm, being the lowest and highest value in the third season
(March), and in the water of the Okab valley (the Okab valley industry) the total
hardness values ranged between (311 — 480) ppm it was the highest value in the first
season (October) and the lowest value in the second season (January).

The results of the Concentrations analysis showed that the heavy metals of the
water and valleys of the two regions were contaminated with elements (Lead,
Cadmium, Iron, Copper, Zinc) Where it reached in the water of Al-Karamah industry
(Valley of Al-Danfili), respectively (5, 0.09, 5.32, 766.92, 2253.03) ppm and in the
waters of Valley of Okab (Valley of Okab), respectively (3.1, 0.09, 3.73, 255.12,
955.2) ppm, as it is It exceeded the permissible values for the World Health
Organization manual for drinking water over the Study Seasons.

The results of the Concentrations analysis showed the heavy metals of samples
soils of two regions that were contaminated with elements (Nickel, Chrome, Zinc)
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As it reached in the soils of the Al-karama industry, respectively (221.51, 94.71, and
1624.22) ppm, while in the soils of the Valley of Okab industry, respectively (230.76,
293, and 700 (ppm), as their concentrations exceeded the World Health
Organization's limits for the permissible concentrations of elements in the soils and
for each season studying.

Word View (satellite) and Geographic Information Systems (Arcmap GIS) have
been used to mapping the environmental distribution of heavy metals in the two
regions soils. While the results of the concentrations detection of heavy metals in the
worker's blood where compared with the results of the control group (Mosul
University employees) detected, using the (SPSS) statistical program, that there is a
clear increase in elements (Lead, Nickel, Cobalt, Iron, Copper, Zinc) to the control
group which is far from industrial activity areas. But there was no significant increase
when the group of industrial workers was classified according to (smoking status,
two age groups, and depending on occupational exposure period).



