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Remediation of Industrial Waste Site


1.    A former wood treating plant has been identified and is located adjacent to an elementary school in the City of Buffalo and the Buffalo River.   In the process of treating wood,  the wood preservative chemicals naphthalene and pentachlorophenol were disposed of on-site and are now found in both soil and groundwater.   You have been hired by the State of New York to assess the likelihood of using bioremediation for site cleanup.   Please answer the following questions posed by the State of New York.


Are the original chemicals disposed on the site biodegradable in an aerobic environment based on your knowledge of biodegradation principles?   Diagram the mineralization of these compounds showing key intermediates, points of ring breakage, dehalogenation, carbon dioxide liberation, and use of electron acceptors in your answer.   If any of the pathway you suggest has a formal name, identify it (i.e. glycolysis).   


For reactions given in part (a), identify the metabolic classification of the responsible organisms, electron donor, electron acceptor, source of cellular carbon, and the mechanism of energy (ATP) production.


Although these chemicals were not disposed of on-site, short chain volatile acids (such as acetic acid and propionic acid) and methane have been identified on-site in the subsurface also. Describe biological reactions that would result in these products.  As before, you should draw a schematic of the key reactions leading to the formation of these chemicals as part of your answer.    


What does the presence of the short chain volatile acids and methane suggest about the reaction environment for at least part of the subsurface.  Would this finding impact the expected mineralization pathways you diagrammed in part a).


Laboratory batch tests conducted to assess the aerobic biodegradability of naphthalene and pentachlorophenol demonstrated biodegradation of these compounds when they were dissolved in groundwater.   However, biodegradation of these same contaminants was slower and not as complete in soil samples obtained from the site.  Assuming that all essential nutrients needed for growth were supplied in adequate quantities and that temperature and pH in the soil and groundwater testing were identical, postulate reason(s) for the differing results.


  


