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Abstract

A geochemical and environmental study was conducted targeting the
sediments of main nine wadis of Mosul city, to assess its quality as it is a
significant indicator of water pollution, especially as it flows into the Tigris River,
as well as these sediments are a permanent or temporary catchment for many
heavy polluting elements. Using the GPS system, the wadis were investigated in
the field, their tracks traced, and their nature and characteristics recognized. The
city is surrounded by a group of anticlines from both sides, this topographic
situation imposes the wadis to pass the city towards the Tigris River. These wadis
contain sediments derived from the exposed rocks of Fat’ha, Injanah formations,
Quaternary deposits and the soils derived from them. These wadis pass through
residential, industrial and agricultural areas. As the waters of various human
activities (urban, industrial, and agricultural) are discharged and drained into these
wadis, they are used as solid waste dumps and as an alternative to the city's sewage

system.

(81) samples were collected from these wadis, and (61) of them were selected
for study and chemical analysis by X-ray fluorescence (XRF) technique to
determine the major and minor oxides, in addition to a number of trace elements,
in the German-Iraqi laboratory at the University of Baghdad. Organic matter
(O.M.), carbon dioxide (COy), and loss on ignition (L.O.I) were estimated in the
geochemistry laboratory of the department of geology at the University of Mosul.
The concentrations of the major and minor oxides in (wt%) of the wadis of the
right side were: Si0; (25.22-37.92), CaO (20.32-33.59), Al,05 (5.50-8.63), Fe,Os
(3.86-6.10), MgO (2.15-4.30), CO, (7.42- 16.79), TiO, (0.52-0.79), Na,O (0.37-
1.08), K,O (0.88-1.17), P,Os (0.12-0.63), SO; (0.19-1.39), CI (0.01- 0.05), and
the organic matter (O.M.) was (4.37-17.72). The concentrations of trace elements
in (ppm) were: vanadium (49-133), chromium (169-399), manganese (346-683),
cobalt (3-17), nickel (93-157), copper (27-151), zinc (83-842), arsenic (4-10),
rubidium (17-25), zirconium (103-166), and lead (12-536). While the



concentrations of the major and minor oxides in (wt%) of the left side wadis were:
Si0, (26.62-39.52), CaO (17.73-34.13), ALOs (4.29-9.61), Fe,Os3 (2.35-6.13),
MgO (1.72-4.53), CO; (8.23-19.25), TiO; (0.37-0.85), Na,O (0.42-1.46), K,O
(0.87-1.54), P,Os (0.11-0.55), SO; (0.16-4.73), C1 (0.01-0.18), and the organic
matter (O.M.) was (1.5-15.75). The concentrations of trace elements in (ppm)
were: vanadium (54-117), chromium (159-479), manganese (393-870), cobalt
(3-20), nickel (54-174), copper (13-246), zinc (40 -790), arsenic (3-11), rubidium
(16-33), zirconium (89-185), and lead (8-457).

Factor analysis of the right-side sorted three main components representing
(79.84) of the total variance, and they were (44.75, 28.05, 7.04) for the first,
second, and third factors, respectively, which reflect the control of the distribution
of elements in organic matter and secondary minerals, the clay minerals group
and the iron oxides group, in addition to the carbonate group. While the factor
analysis of the left side sorted four main components representing (80.86) of the
total variances, and they were as follows: (first component: 33.83, second
component: 29.75, third component: 11.82, fourth component: 5.46), and it
represents the distribution of elements within the group of clay minerals, organic

matter, secondary minerals of halite and gypsum, in addition to feldspar.

The geoaccumulation index (Ig,) indicates that the highest concentrations of
heavy metals were in the industrial areas and sites in the wadis of Ugab,
Al-Yarmouk and Al-Ein on the right side, and for the wadis of the left side, the
highest concentrations were in the Danfilli wadi, especially in the part of industrial
area, and therefore it seems that these sites with high levels of pollution compared
to other sites that were polluted at lower rates and sometimes not. The enrichment
factor (E.F.) values showed the following order for the right-side sediments;
lead > zinc > chromium > copper > nickel > arsenic, while on the left side they
varied, but in general they were in order; lead > chromium > zinc > nickel >

copper > arsenic.
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