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SUMMARY AND CONCLUSION

This work was designed to evaluate the petroleum
contaminations in some soil samples. The physical properties of the
studied samples were investigated. The mechanical analysis shows
that the distribution of different components of the soil samples as
follow:
1-Coarse sand 1.12 — 7.04% except samples no.12 and 13 (46.74
and 51.93% respectively).
2~ Fine sand 26.98 - 39.05% except sample no.13 (12.94%).

3- Clay 30.12 - 39.52% except samples no.12 and 13 (8.28 and
17.81% respectively).
4- Silt 17.72 - 32.51% except sample no.12 (8.72 %).

Data obtained reveal that the texture classes are either Loam
or Clay loam except for samples no.12 or 13 (Loamy sand and Sandy
loam respectively). Values for the moisture content of the surface
samples are lower than the values obtained for the subsurface
samples and it can be attributed to the differences in the rate of
evaporation. The bulk densities of surface samples are lower than
the subsurface samples and this can be attributed to the differences
in organic matter content and compaction.

The chemical properties of the samples show that the ECs
are affected by the concentrations of the soluble cations and anions.
The pH values obtained indicate that the samples are ranging
between neutral to moderately alkaline. The CEC values are found
to be related to the clay content of the samples.

Data obtained for the heavy metals concentrations, show
that for iron, there is no significant trend. The values are fluctuated
between road, side road, and subsurface samples along the 32 km
in the first location. For manganese, the valued of the road surface
values of the samples are lower than those of the side surface.
Cadmium is not detected at the first and second locations, but
detected only in samples no.13 and 14 in the third location. Nickel
concentrations decrease from the road to side samples in the first
and second stages in the first location. The presence of Pb in soil
may be due to accumulation process from traffic sources during the
past years. The studied locations have some what different values
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of copper content where Cu can be introduced to soil by Cu-
containing pesticides.

The first step in assessing the environmental pollution study
is to determine the magnitude and concentration of the total
petroleum hydrocarbons (TPH). Data obtained show that the (TPH)
contents of the samples are between 647 and 1560 ppm except for
samples no.12 and 13. The first one (sample no.12) has nil value,
since it was collected from a virgin area and where the sources of
contaminations are rare, while the other sample (sample no.13) has
62,120ppm, which is logic, since it was taken from an oil field
production area. The concentrations obtained are considered to
affect the agriculture soil in one way or another as they are higher
than the alarming level.

The second step in assessing the environmental pollution
study is to identify the source and type of the (TPH) using gas
chromatographic technique. For the surface samples in the first
location, the origin of contamination is mainly petrogenic for
samples no.1 and 7, while samples no.3 and 11, reveal that the
origin of contamination is mixed petrogenic with biogenic due to
the predominance of n-Cs. For the side samples of the same
location (samples no.2, 4 and 8) show that the origin of
contamination is mainly petrogenic. The subsurface samples
(samples no.5, 6, 9 and 10) are characterized by a mixed petrogenic
with biogenic origin of contamination. For the third location,
sample no.13 has the characteristic feature of petroleum origin,
while samples no.14, 15, 16, and 17, have the characteristic feature
of mixed petrogenic with biogenic. GC fingerprint of the studied
samples reveal that the type of contamination is mainly petroleum
hydrocarbons and / or a combination of terrestrial plant waxes and
petroleum sources. Some GC parameters were applied in order to
identify the origin, source, and degree of weathering.

The effect of some heavy metals (HM) namely, Cu, Mn, Ni
and Zn, individually and in a mixture on the biodegradation of
phenantherene as a model for polyaromatic petroleum
hydrocarbons was studied. The results obtained show that the
heavy metal resistance of Cellulomonas hominis N2 is widespread.
N2 shows high biodegradation potentials on phenanthrene even in
presence of heavy metals, although their presence decreases its
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biodegradation potentials. Cellulomonas hominis N2 is found to has
the ability to produce a biosurfactant which may help to overcome
toxicity of such heavy metals.

The results also show that the effects of heavy metals are
complex and suggest that many factors could be in operations. This
may explain why in spite of the high HM concentration in the
collected PCS, the natural bacterial clean-up of crude oil spill in
biostimulation experiment still takes place.

Natural oil biodegradation by the indigenous microbial
populations (natural attenuation process) is taking place at the oil
contaminated site, However, the rate is slow. The low rate of
hydrocarbon biodegradation at the site is due to insufficient
nutrient level in the soil, low population diversity in the microbial
community, high oil content, and other environmental conditions
unfavorable for aerobic microbial metabolism. Biodegradation of
oil contaminates at the site can be accelerated and enhanced
through additions of inorganic nutrients (biostimulation process).

In conclusion, results from this work have Cclearly
demonstrated the potential of naturally occurring microorganisms
in soil systems in Egyptian polluted sites for aerobic
biodegradation of petroleum hydrocarbons and tolerance to heavy
metals found in polluted sites.

Further work is recommended to study the type of the
produced biosurfactant and its effect on the kinetics of
biodegradation process in presence and absence of heavy metals.

At the end we must move to protect this area and more
efforts are still needed in order to prevent or minimize such oil
pollution as we have not inherited the environment from our
parents, but we have borrowed it from our children.
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