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Bioremediation of Oil Spill in Sea Shores of Saudi
Arabia

Abstract:

Kingdom of Saudi Arabia is one of the biggest countries in producing and
exporting petroleum. So it has become prone to increasing the scope of oil pollutants
which is started to become more clear about their bad effect to the natural
environment and being dangerous to human health. It was very important to study the
biodegradation effect on oil spills defending on the activation the normal flora of a
natural environment or by the action of active selective microorganisms which able to
degrade these pollutant. The location under study was Marduma bay, at the eastern
Saudi Arabia shore. It was chosen to study this location as a part of oil spill of
Arabian Gulf region. In this study, the Total viable microorganisms were counted in
non contamination soil, contamination soil and rhizosphere. The higher concentration
of microorganisms were recorded as follow; gram positive bacteria in non
contamination soil, gram negative bacteria and fungi in contamination soil and
actinomycetes in rhizosphere. Seventy two from Representative colonies were
isolated, identified to the genes level. All active strains were studied for their ability to
degrade crude oil and its fractions alkans fractions were followed by G.C. analysis.
The most active strains was use to study the factors affecting the biodegradation
activities. It was Bact. strain No.4 which able to degrade a bout 80.8 % of crude oil
during 21 days at pH 7.2 and in presence of 1% of nitrogen fertilizers (NaNO3) and
0.8% of (K,HPQ,) as phosphorous fertilizers.

An applied experiment was design by polluting a sandy soil with 2% crude oil and
were tested to study the effect of microbial seeding by the following;

1- The most active Bact.No.4.

2- A mixed culture of Bact.No.4, white rot and Streptomyces.

3- seeding by the total flora.



Which made a removement of 99% of crude oil, 86.5% of hydrocarbons and 28.8% of
aromatic at the end of 63 days of the incubation process.
It was recorded the efficacy of microbial seeding to degrade oil and its fraction.



Recommendations

Recent increases in public awareness pollution have served to lift it high into the
political agenda. The need for effective pollution- control technology even more
urgent.

The application of biotechnology for the decontamination of hydrocarbon in
soil and ground-water, throughout the industrialized world rapidly gaining, although
physical methods including thermal destruction, chemical methods (detergents.
Solvent). The most economically effective is the biological methods for any
biological process, bacteria and microorganisms which convert the chemical pollutant

into biomass, carbon dioxide and water is our tools.

| Process of optimization :

Before one is able to implement a biological treatment system, several major
questions must be answered in order to establish a biotreatment program, as follows:
1. Contaminant identification.

2. Contaminant biodegradability.

w

. Soil nature.

o~

. Nuntrient availability (specially nitrogen source.

ol

. Oxygen availability.

(o2}

. Temperature profile.

\‘

. Moisture content.

oo

. PH profile.

Il Enhanced land forming




Enhanced land forming involves : The intimate mix of soil microflora and
microbial inoculums and the correct nutrient blend in order to achieve maximum
degradation of the pollutants maximum degradation of the pollutants. This occurs by
the following:

1. Identification and quantification of the contamination.
2. Determined requirements of C:N:P ration.
3. Biofeasiblity study including:

* Substrate/creation

* Biodegradation assay.

* Total plate count.

The microbiological and chemical profile have been determined an implementation
plan can be developed for biological treatment .

Environmental protection Agency in USA (2004)EPA/July 2004, recorded the
treatment options including natural attenuation, phytoremediation and/or
bioremediation and microbial amendents.  This associated with pre-treatment
assessment by evaluation of whether bioremediation based on the biodegradability of
oil spilled, and oxygen availability, nutrient con centration and environmental factors
(PH, temperature and ecological analysis) to achieve a successful treatment for oil

spill pollution.



