Phase 1: Subtask C2B – Impact on microbial assemblages, including potential enrichment of bioremediation species. PI/Coordinator: Mark Lawrence

Overview - The marine bacterial community is a foundational part of the coastal food web and is critical for bioremediation. In this subtask, the effects of the oil/dispersant system on the microbial community will be assessed by examining bacterial species diversity and composition.  The deliverable for this project would be a determination of impact on microbial diversity and quantities, including whether there is a "natural" enrichment of potential bioremediation species, as a result of the influx of oil and dispersant into coastal habitats. From this data we could draw conclusions regarding the impact on metabolic capabilities of the microbial community.  

Approach - To assess bacterial community structure, DNA will be isolated from affected and unaffected soil and sediment samples, from sites used in Subtask C2A, above.  PCR amplification of 16S rDNA genes will be conducted using eubacterial and archaebacterial primers.  Amplicons will be cloned, and population diversity assessed by restriction mapping.  Unique clones will be sequenced to provide more detailed information on microbial assemblage composition.

Subtask C2C – Parameters for successful biological degradation in sand, sediment and water, PI/Coordinator: Susan Diehl. Collaborators: Hamid Borazjani, Richard Baird, Thomas Cathcart, Pete Melby

Overview - Numerous studies on bioremediation of crude oil clearly show that the characteristics of every site and each oil source are unique, and before any large scale bioremediation effort begins, preliminary studies are needed to determine optimal parameters in each case.  The best parameters for successful bioremediation of the oil from the DwH spill, need to be established by evaluating factors that influence biodegradation capabilities of sand, sediment, and aquatic microbial assemblages from the affected areas.

Approach - The impact of nitrogen and phosphorus addition, dispersant, and oil concentration on successful biodegradation of the oil in sand, sediment, and water samples will be determined.  A vast majority of field bioremediation studies have shown that the major limiting factors in successful bioremediation are nutrient limitations (nitrogen and phosphorus), contaminant concentration, bioavailability and aeration (Atlas 1995). Addition of exogenous microbes is rarely if ever truly successful or beneficial. The native microbes are capable of degrading most contaminants. To determine what factors need to be amended in order for bioremediation to be successful in the DwH spill, a series of replicated microcosms will be set up to evaluate nitrogen and phosphorus addition, bioavailability and oil concentration.  Water, sand and sediment containing crude oil in the concentrations encountered on the Gulf will be evaluated for biodegradation with and without nitrogen and phosphorus addition.  An additional set of replicates will be amended with nitrogen and phosphorus and dispersant (to manipulate bioavailability of the oil). Some dispersants are actually toxic to bacteria and fungi, and instead of stimulating biodegradation by making the contaminant more bioavailable, they reduce biodegradation by negatively impacting the microbial community.  Companion studies will first absorb the oil into a 100% natural absorbent, such as uncontaminated plant material from coastal marshes, and then measure biodegradation of the remaining oil with and without nitrogen addition plus/minus dispersant. The oil-soaked plant material will be composted and the oil break down measured in the compost.  Thus, there would be no remaining wastes for landfills.  This should help determine what the limiting factors are for successful field bioremediation in different affected habitats.  Oil breakdown would be measured by total TPH or gravimetric oil and grease analysis. 

