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• The natural principles of bioremediation are

almost as old as the Earth itself. 

• Possible to effectively eliminate continuing liability for the contaminants 
through a well-planned and professionally executed bioremediation program.

• The end products of microbial degradation of hydrocarbons are water, carbon

dioxide and cell materials.
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THE MECHANICS OF BACTERIAL DEGRADATION OF HYDROCARB ON

Typical catabolic steps in the degradation of hydrocarbon by bacteria.
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1. Degradable, available carbon source
2. Inorganic nutrients and other growth factors (trace elements, vitamins)
3. Oxygen concentration
4. Temperature
5. pH
6. Surface type and area
7. Salinity (ionic strength)
8. Water availability
9. Minimum bacterial population
10. Toxins and inhibitors

CONTROLS ON BACTERIAL GROWTH
(Affecting Time of Remediation)

BIOREMEDIATION OF SOILS

• Homogenization -
Soil homogenization is a relatively new process in which contaminated
soil is mechanically conditioned to optimize environmental parameters
for Biodegradation. Soil is excavated, screened to remove rocks and
debris, and conditioned in a specialized soil pulverizer. Soil clumps are
broken into uniform millimeter-sized particles and immediately
inoculated. Treated soil may be placed in biocells or compost stations for
the duration of the remediation.
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ADVANTAGES:
- Dramatically reduces bioremediation time
- Breaks up heavy clay soils into uniform parlicles
- Highly efficient inoculation of Process
- Aerates soil
- Surface to volume ratio increased for soil particles.

DISADVANTAGES:
- Soil must be handled twice
- Not cost effective for very small jobs

• In-situ remediation-
In many cases it is not practical to excavate contaminated soil because of 
physical obstructions, and regulatory or cost constraints. ln-situ bioremediation,
the application of bioremediation materials to undisturbed sub-surface 
sediments, represents a challenging but important application of the 
Bioremediation Process. 
The Process in a treatment slurry may be delivered to the subsurface via vertical 
and horizontal borings, trenches, piping, surface infiltrations or combination 
strategies. Treatment fluids are transported through the contaminated soil by 
flow induced by gravity and capillary forces. Environmental parameters in the 
sub-surface are modified to optimize in-situ
microbial degradation of hydrocarbon contamination.
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Schematic cross-section (A) and aerial map view (B) of in-situ soil treatment in which the bioremediation system is delivered to the contaminated 
area through vertical borings and perforated pipes. Site specific characteristics and costs help the remediation specialist determine which 
treatment delivery method is most cost effective.

ADVANTAGES:
- Minimal soil handling.
- Allows deep contaminalion to 
be treated.
- Surface facilities undisturbed.
- Low application cost.

DISADVANTAGES:
- Increased monitoring costs.
- Slower overall cleanup than 
surface remediation.
- Requires a subsurface site 
assessment.
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BIOREMEDIATION OF WATERS

Surface Water
Treatment of surface waters contaminated with hydrocarbons has been 
successfully completed in ponds, lakes, streams, rivers and oceans. Both 
floating and suspended contaminants are treatable. Contamination can often 
be reduced to non-detect levels.

ADVANTAGES:
- Often the most cost effective treatment method.
- Often the only practical method available.
- Sunlight and availability of oxygen will benefit the biological process.
- Sampling and monitoring are simplified.
-Remediation activity moves with treated waters.

DISADVANTAGES:
- Does not "contain" surface contamination without the use of booms, etc.

Microbes in powder form 
dispensed on 11/2 inches of oil 
on a pond surface in Louisiana. 
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In-situ Treatnent of Groundwater, Biorestoration of Aquifers

The Bioremediation System may be applied to groundwater to degrade 
dissolved phase hydrocarbons in-situ. Design of groundwater 
bioremediation applications range from simple open systems to complex
closed-loop multi process treatment trains. Bioremediation materials are 
introduced into a contaminated aquifer by injection or infiltration. 
Bacterial activity in the aquifer both increases the release of hydrocarbon 
sorbed to aquifer materials and degrades contaminants to nontoxic 
substances.

ADVANTAGES:
- Cost effective
- Stand alone or part of physico chemical treatment process.
DISADVANTAGES:
- Requires hydrogeologic assessment and control of site.

Schematic cross section of an open in-situ groundwater bioremediation application with down-gradient bio-barrier. The bioremediation system 
introduced into the aquifer through up-gradient access increases contaminant bio-availability and degrades dissolved contaminants in place. 
The bio-barrier, a trench inoculated with bioremediation materials, acts as a
down gradient backup if the plume migrates beyond the main bio-active area.
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ABESS, s.r.o.

Pra�ská 24, 273 51 Unhoš�

Czech rep.

http://www.abess.cz

Office for GCC&Middle East :

MIMCO - ABESS Middle East
P.O. BOX 23 824
Off 11/13
Blng. 26/A
Palace Avenue
Manama, Kingdom of Bahrain

Tel : 00973 17 214 458
Fax : 00973 17 213 573
E-mail : mimco@batelco.com.bh, gcctrade@yahoo.com


