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This study was conducted in Al-Qayyarah district, south of the city
of Mosul, with the aim of evaluating the state of organic pollution (Oil
Hydrocarbons) and mineral (Heavy Elements) resulting from oil residues
of the soil and lands surrounding oil wells of different distances from the
polluted source. The study also included mineral pollution with heavy
elements for a number of Wells water and the Tigris River, through the
use of mineral pollution standards with elements (lead, chromium, nickel)
in terms of the Enrichment Factor (EF), And organic through the
indicator of the concentration of total petroleum hydrocarbons (Itpy), and
the indicator of the concentration of volatile aromatic hydrocarbons
(Istex). The space data from the Landsat 8 satellite and geographic
information systems were used to create predictive maps for the spatial
distribution of heavy elements and the total content of petroleum
hydrocarbons in the soils of the study area through statistical
mathematical methods using Kriging.

It was found that there were some high values of heavy metal
concentrations in the soils of the study area, and nickel exceeded the
natural ranges in the soil, and it was found that lead in site 2 exceeded the
critical limit, while chromium concentrations were within the normal
ranges in all studied soils. It was found that the concentration of the total
content of the studied heavy elements decreases the further away from the
oil fields. The values of the enrichment factor for lead, chromium and
nickel ranged between (1 - 2.8), (0.8 -2.7) and (1.7 - 3.6) respectively in
the study soils, and the order of the heavy elements in terms of the values
of the enrichment factor was as follows: N1 > Pb > Cr, and it was found
There is a clear impact of human activity. As for water, the results
showed that the heavy elements (lead, chromium, nickel) did not show
any concentrations of them at the river site, while in the groundwater
sites, the concentrations of the studied heavy elements were within the
natural ranges for irrigation purposes, with the exception of nickel, which
in five sites exceeded the critical upper limits.

The total content of petroleum hydrocarbons in the soil recorded
concentrations ranging between (14.3-3040) mg kg™, and it was found
through the study that most of the sites were within the allowed ranges
except for seven sites that were above the normal limit separating
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polluted and non-polluted soils. The indicator of the concentration of the
total content of petroleum hydrocarbons was applied to all the studied
sites and it was found that the values were less than one (<1), and this
indicates that the soils in those sites are not seriously polluted and it is
possible to work on managing those soils because they did not exceed the
maximum permissible value of the indicator The concentration of TPH
(ITPH) of 1, as for the concentration index of volatile aromatic
hydrocarbons (IBTEX) in the eight samples within area A, it was found
that site 1 was seriously contaminated with xylene alone and sample site
(5) was seriously contaminated by the benzene compound, while the
sample site (2) It has been shown to be seriously and jointly
contaminated by benzene and xylene compounds. The geostatistical
analysis of the spatial distribution of organic and mineral pollutants by
Kriging showed that high degrees of organic and mineral pollution were
concentrated within Zone A, which represents agricultural lands within
the oil fields, and the western and southeastern regions of the oil fields,
and this confirms that one of the main causes of pollution and the most
influential In the study area, a product of liquid and gaseous oil residues,
and indicates the role of the wind factor in the process of pollutant
distribution, especially in the eastern and southeastern regions of the
study area. The results of the directed classification show that the type of
barren land was clearly concentrated in the area of oil fields and the
adjacent areas, and the results showed an increase in this type of land in
the 2021 visual compared to the 2014 visual.
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