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(Specializing in biodegradation of wood treating chemicals including dioxins, pesticides and oil at over 70 projects)

Environmental Response Team

The Environmental Response Team:

· ERT is a special force under the National Oil and Hazardous Substances Pollution Contingency Plan (NCP)

· Supports the EPA Removal/Superfund Remedial and Oil Program

· Provides scientific and engineering expertise in treatment technologies

· Has offices in Edison (New Jersey), Cincinnati (Ohio), and Las Vegas (Nevada)

Bioremediation of Oil Spills – Jurisdictional and timing issues increase complexity. Over 17 oil sites and spills.
Coastal Oil Spills - EPA lead/NOAA scientific support. Response/cleanup does not usually survive constraints of Coast Guard timing and funding, even though the substrate is degradable. Shoreline contamination is problematic.
Inland Oil Spills - EPA lead/ERT scientific support. PEPCO was the first, others have been proposed, pipeline breaks with large amount of oil contaminating soil or wetland. Regional Response Team can approve biostimulation or bioaugmentation treatment.
Contaminated soil with an imminent threat of discharge to navigable waters from spills or from decommissioning oil wells. Success hinges on ability to manipulate soil to stimulate petroleum degraders. Concentrations well into percentage range are accessible to aerobic and facultative bacteria. Allegheny and Allegany well fields/ IPEC Program (Tulsa). For oil the carbon to nutrient ratio requirement to support cell growth and degradation of the substrate is 60:1 for nitrogen and 300:1 for phosphorus (N: P is 5:1).
Bioremediation of Oil Spills –  ERT has developed a full capability for the on-site bioremediation of oil-contaminated soil and sediment. This process has been developed across the spectrum of inland oil spills in the United States and the technology has been exported through publication and international conferences. The passive remediation process for alkane-rich crude oil and refined product is an off-the-shelf available technology. It uses the same principles as described for creosote degradation, and we have applied it many times as an oil spill response option. (Pepco Spill (Full), Allegheny Oil Fields (10 or so Sites) (Pilot, Full); Allegany Oil Fields (4 Sites) (Pilot, Full), Lovell Oil Refinery (Bench, Pilot, Full), Tonolli Brothers (Full).

Bioremediation of wood treating chemicals - Pentachlorophenol and Creosote. At least 10 PCP sites and 11 Creosote sites.
Pentachlorophenol (PCP) is degradable by a specific species of pseudomonas: Sphingomonas chlorophenolica. PCP is mineralized with stoichiometric Cl- production (60 percent). There are many strains of these bacteria with widely differing activity. We have developed a rapid screening technique for isolating high performing PCP degraders in mineral salts media with 100 ppm PCP and an indicator (bromcresol blue) which turns yellow when hydrochloric acid is produced. We have isolated about 30 strains from sites around the country. Normally we prospect for PCP degraders from a site, isolate, enrich and re-innoculate the prepared soil (bioaugmentation) to achieve a high rate of PCP removal (90 percent in 30-60 days). These sites all contained low levels of chlorinated dibenzodioxins, but mostly hepta- and octachloro- congeners. Because of the expense of testing, low level dioxin contamination was generally ignored. Sites: Penta Wood Products (Pilot), Fullco Lumber (Bench, Pilot, Full), Yavapai-Prescott (Bench, Pilot, Full), American Creosote Works (Bench), Escambia Wood Preserving (Bench), Brunswick Wood Preserving (Bench), Railroad Tie & Treating (Bench), Creston Post & Pole (Bench, Pilot, Full), Granite Timber Post & Pole (Bench, Pilot, Full), Montana Pole & Treating (Bench); Colville Post & Pole (Bench).
Creosote - has a modest boiling range compared to its parent material: coal tar. Both are mainly composed of polyaromatic hydrocarbons (PAH), which may be considered as three groups: Group 1-2 aromatic rings; Group 2-3 aromatic rings; and Group 4 - four or more rings. Solubility and degradability decrease markedly with the number of rings and with aliphatic branching (tentatively identified compounds, TICs). Soluble PAH can be degraded aerobically or fermented. Group 1-2 PAH are relatively easy to degrade if they are rendered bioavailable. Many Group 3 PAHs are carcinogens. Group 3s are tough to get and some are only biotransformed, such as B(a)P. Group 3 microbial activity is about 40 percent in soils screened to date. ERT screens for fluoranthene, pyrene, chrysene, and benzanthracene activity. Bioaugmentation is indicated where Group 3 activity is not abundant. EPA 505 is a strain of sphingomonas licensed by EPA, which is suitable for bioaugmentation. For PAH, recent research indicates much less phosphorus is needed, and the recommended N:P ratio is 100:1. Creosote cleanups: Eastern Maryland Wood Treating (Pilot, Full), Southern Maryland Wood Treating (Bench, Pilot), GCL Tie & Treating (Bench, Pilot), American Creosote (Bench, Pilot); Indiana Wood Preserving (Full), Baker Wood Preserving (Bench), Walker Springs Wood Treating (Bench, Pilot, Full), Hart Creosote (Bench), Jasper Creosote (Bench), Union Creosote (Bench), Yavapai-Prescott (Bench, Full), Dyer Brothers Wood Treating (Bench, Full).

Bioremediation of pesticides - namely Toxaphene and DDT. At least 32 pesticide sites.
Chlorinated insecticides are persistent in the environment. Long after their pesticide potency is past, these residues present a human health and ecological threat. The process here is reductive dechlorination. Pentachlorophenol (PCP) may also be treated anaerobically, but some metabolic pathways may produce toxic chlorophenols, which can poison the process. However, PCP is a pesticide and the aerobic processes and sites described above may be included in this category
Dry, aerobic conditions are not conducive to destruction of toxaphene (chlorinated camphene) and DDT (dichlorodiphenyltrichloroethane) these residues persist in soils wherever they were used for boll weevil control on cotton or for arthropods on livestock. Work done in the University of California - Davis lead us to try this technology on the Navajo Reservation in Arizona, where sheep dipping vats had been used for years. Development and refinement of the process have led us to the “turn to” technology where the active catalytic ingredient is dried blood (blood meal, 2.5-5 percent). [Other sources of iron oxidative-reductive coupling, such as hematin or ferrous salts, have been investigated, but not extensively enough to support a recommendation.] While abundant, the dechlorinating bacteria are not ubiquitous, and pilot studies are recommended. These bacteria do not degrade toxaphene aerobically but they seem to be able to tolerate aerobic conditions. More than one pathway is indicated by the fact that chloride is not always produced.

High rates of removal of toxaphene and conversion of DDT to DDD with mineralization is indicated (>90 percent) in soil. This technology may work for other pesticides, including atrazine and maybe lindane, but it is only partially suitable for PCP since a significant metabolic pathway produce toxic dichlorobenzenes. This is a very promising biotechnology; more needs to be done to identify organisms and pathways. Pesticide sites: Navajo 22 Sites (Bench, Pilot, Full) [the Bureau of Indian Affairs and the Centers for Disease Control have cleaned up several other Navajo using our technology]; Chem Airspray (Pilot); Sanders Aviation (Pilot); Pueblo 4 Sites (Bench, Full); Zuni (Bench, Full); and Acoma (Full); Gila River Indian Reservation (Bench, Pilot, Full); Gila River Boundary Site (Bench, Pilot, Full).

More information on our bioremediation activities may be found on the Bioremediation website at: www.epaosc.org/bioremediation.
Technology information is also available at: www.clu-in.org.
