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Summary

Summary

This study was conducted with the aim of evaluating the state of pollution in
the Zubair oil field south of Basra province as a result of the release of
petroleum hydrocarbon pollutants to the surrounding environment due to
leaks and spills from pipelines and burning of gas associated with extraction
processes as well as the wastes resulting from the process of isolating gas and
water associated with crude oil. The current study extended from October
2020 to September 2021. The study included the identification of three stations
for measuring air pollution, namely the gas isolation station, the Marbad Gate
station, and the Zubair District Center station. Measurements were recorded
and results were reported quarterly in order to estimate the concentrations of
gaseous pollutants (CO,, CO, SO,, NOy, TSP, as well as black carbon BC), as well
as measurements of wind speed, temperature and relative humidity. The study
showed a discrepancy in the concentration rates of polluting gases in the study
stations. The seasonal variation of gaseous pollutants showed that the winter
season recorded the highest rates of CO, and CO gas, reaching 421.6 ppm for
CO; and 1.66 ppm for CO gas in the Zubair district station, while the summer
recorded the lowest rate for these gases. The study did not record any
significant value of SO, gas in all stations. As for the highest rate of NOy gas
concentration, it was recorded in the spring season, as it reached 2 ppm in the
Zubair district stations as well as the Marbad Gate, while the lowest rate was
during the autumn season in the central gas isolation station, as it was 0.3 ppm
. The study showed that the highest rate of black carbon was in the winter
season, reaching 10651 pg / m?® in the center of Al Zubair district, while the
lowest rate was during the autumn season, when it was recorded at 6662 ug /
m? in the Marbad Gate station. As for the suspended particles TSP, there were
significant differences during this study between the seasons of the year, the
highest rate was in the winter season, reaching 118.3 pg / m® in the Zubair
district station, while the lowest rate was in the summer, reaching 16 pg/ m’ in
the isolation station Gas .The results recorded during this study showed that
the Zubair district center station was the most recorded concentration of
gaseous pollutants. In this study, the state of soil pollution was assessed by
determining the total petroleum hydrocarbon compounds and measuring some
of the soil's physical and chemical properties. Three stations of contaminated
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soil were identified inside the central station for gas isolation (Zubair oil field)
for measurements (the soil station contaminated with crude oil, soil station
contaminated with treated oil, the station of soil contaminated with isolation
water), the samples were taken during three periods of time depending on the
rainfall (Before, during and after the rain), as the first period was in October
2020, the second period was in February 2021, and the third period was in June
2021. The study showed that the highest value of TPH concentration was in
the first period in soil contaminated with crude oil, reaching 71.99 ug/g, while
the lowest value was in the third period, reaching 2.54 pg/g in soil
contaminated with isolation water. The study showed that the highest value of
pH was in the second period, reaching 8.37 in soil contaminated with isolation
water, and the lowest value recorded in the first period in soil contaminated
with isolation water as well, reaching 6.05. The highest value of electrical
conductivity was in the first period in soil contaminated with insulation water,
which amounted to 31.4 ms/cm, while it was the lowest value in the first
period as well, but in soil contaminated with treated oil, it recorded 1.13
ms/cm. It was found through the current study that the highest TOC value was
in the third period in soil contaminated with isolation water, which amounted
to 6.94%, while the lowest value was during the first period in soil
contaminated with treated oil, which recorded 0.16%, as well as measurements
were made to determine the concentrations of potassium, sodium, magnesium
and chloride. And bicarbonate and sulfate, as the study recorded a discrepancy
in the concentrations during the three time periods. During this study, three
types of plants located inside and outside the study area were selected in order
to conduct laboratory tests on them and use them as a vital guide to assess the
pollution status of petroleum hydrocarbons as a result of their accumulation in
the leaves of plants. Concarpus lancifolius, Sueda vermiculata and Tamarix
aphylla were selected at three distances, according to their distance from the
source of pollution (500m, 1100m, 2010m). The results showed that the carpis
plant recorded the highest concentration of 10.66 mcg/g dry weight of
hydrocarbons at a distance of 1100 m, compared with the other two species,
which makes it a suitable guide for the detection of petroleum hydrocarbons.

We conclude from the study that human activities, especially the oil
industry, and some natural factors play an important role in changing soil
properties.
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