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the environment and on people. Prior to this experiment, primary 
feasibility studies were conducted by -a) determining the optimal 
condition for microbial seeding and nutrient amendment, and by -b) 
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Heavy metals analysis revealed 5 elements in the oily sludge. �ese 
elements were also estimated at the bioremediation site. �e results 
indicated that, despite the high value of lead (Pb), the concentrations 
of these metals in the oily sludge and in the treated plot were much 
lower according to standard and these concentrations were not toxic 
to most soil organisms. �e seepage of heavy metals in the soil of the 
bioremediation site was also monitored. 

�e biodegradation rate of oily sludge is presented in Figure 1. 
A degradation rate of 94% of TPH was recorded in the pilot plot as 
against 14% in the control plot A a�er six months experimental period. 
Figure 2 indicates the concentrations of TPH fractions in the soil 
samples. �e alkane and the aromatic fractions reduced by 95% and 
92%, respectively, while the concentration of NSO instead increased.

Discussion
�e aim of this study was to initiate a pilot plot for the biodegradation 
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project we purposely le� the experimental area untouched for a four 
year observation. At the end of each year, vegetation density increase; 
and by 2011, the pilot plot was covered with very dense vegetation.

�e cost evaluation of the study was also considered. As with any 
demonstration trial, the costs associated with undertaking a trial are 
far higher than a full scale commercial operation due to economies 
achieved through scale CL:AIRE [25]. Nevertheless an estimation of 
cost was made using the following assumptions: a) the volume of the 
materials (oily sludge) for treatment in 1 ha (10,000 m2) would be 
40,000 litres, and b) costs for excavation (collection), haulage, welfare 
and security are excluded. Based on the cost for the trial and these 
assumptions, the treatment cost would be US $ 3.20 per m2. Exclusion 
of any trial costs incurred such as, transportation of liquid emulsi�er 
to treatment site, additional analytical costs, literature search and 
reporting would lower the costs so that cost of US $ 2.7 per m2 could 
be anticipated. If the extraction/production of the emulsi�er (CNN2000) 
could be envisaged at the site of the experimentation, the cost will be 
lowered to approximately US $ 1.9 per m2.

Conclusion
�e study has revealed that, the simultaneous application of 

consortium of organisms, chemical fertilizer, and an alkaline emulsi�er 
in soil polluted with re�nery oily sludge enhances the biodegradation 
of TPH. Consequently, the enhanced applied bioremediation of waste 
oil by land farming is a method that could be considered to initiate the 
treatment of the re�nery oily sludge in our soil environment.
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