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 A former industrial facility contains soil and groundwater contaminated by a variety of organics.  These organics can be collectively grouped as sugars and short chain organic acids.  Conventional remediation techniques which involve the collection of the groundwater and treatment at the surface do not appear feasible for this site.  The soil structure is however, permeable which would allow recirculation of water through the soil which would  facilitate soil treatment.  Based on this information, it has been proposed that the cleanup be conducted by in-situ (in place) bioremediation by recirculating water through the contaminated soil.   It has been further suggested that the recirculation water contain oxygen and ammonia to stimulate the biodegradation of the organics.  Other nutrients for bacterial growth are present in sufficient quantities in the soil.    Bacteria have been isolated from the site which are capable of degrading the organics. 





Pilot studies have been conducted to test this technique and oxygen, because of its limited solubility, was found to be the rate limiting nutrient for bioremediation.  Where organic degradation was achieved, clogging of the soil pore structure from bacterial growth was identified as a potential problem.  A consultant has reviewed the data, and suggested that addition of oxygen and ammonia to the recycle water be replaced with nitrate.  The rationale for this change stems from the higher water solubility of nitrate as compared to oxygen.   





Describe the system biochemistry for both the biodegradation of the sugars and short chain organic acids and the use of oxygen and nitrate as ultimate electron acceptors. Clearly indicate common cycles and systems which would be operative.   How would the use of nitrate instead of oxygen alter the system biochemistry.    Why would the use of nitrate potentially reduce soil pore clogging from bacterial growth.














		


