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Title: Natural Attenuation of Trichloroethene in Wetland Soils and Pa cowetland
Sediments
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Dr. David L. Bakwill, Florida State University, Tdlahassee (Florida Wetlands and Water
Resources Research Center)
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Statement of the critical regional water problems:

We propose a comparative study of the natura attenuation of trichloroethene (TCE), a
common organic contaminant, within wetland soils and paeowetland sedimentsin the
vicinity of the U.S. Department of Energy's Paducah Gaseous Diffuson Plant (PG DP).
This proposa, which builds upon a study of ground-water/streams interactions currently
supported through the Annud Ingtitute Program, addresses two regional research
priorities: water qudity (remediation research) and aguatic and environmenta pro tection
(studies of wetlands). Past waste-disposa practices at PGDP, a Superfund sitein
McCracken County, Kentucky, have resulted in solute plumes of TCE and radioactive
technetium-99 extending ~4 to 5 km within the Regiond Grave Aquifer (RGA). Ground
water discharges from the RGA to wetlands adjoining the Ohio River and percolates
downward into paleowetland sediments of the McNairy Formation (Cretaceous).
Although there isllittle or no atenuation of TCE within the RGA, degradation and
sorption withi n wetland soils and McNairy sediments, which are likely to be localy
anoxic and reatively rich in organic carbon, may limit the spread of contamination.

Understanding the mechanisms and extent of naturd attenuation isimportant for
ecologicd risk assessment and development of an effective remediation Strategy. Because



the Atlantic and Gulf Coastd Plains are extensvely underlain by paeowetland sedi
ments and covered by wetlands, natura attenuation may offer asignificant regiona
option for remediating ground water and surface water contaminated by chlorinated
hydrocarbons.

Statement of the results, benefits, and infor mation expected:

We hypothesize that (1) the relative importance of biotic and abiotic degradation of TCE
differs between wetland soils and McNairy sediments, (2) there are differencesin
physiological groups between bacteriain wetland soils and MeNairy sediments, (3) TCE
can be abictically reduced by sedimentary pyrite, and (4) TCE partitions more readily to
lignite in the McNairy Formation than to organic carbon in wetland soils. We are
callecting wetland soils from the Bayou Creek watershed and Metropolis Lake and
McNairy sediments from PGDP and nearby locations (Massac County, Illinois, and
Cdloway County, Kentucky). We will examine degradation pathways by adding TCE to
s0il and sediment microcosms, bacterid cultures, and pyrite batches and by monitoring
the rates of TCE disappearance and appearance of degradation products. We will use
enrichments in gppropriate media to determine whether culturable populations of bacteria
exig in soils and sediments and, if so, which groups are numericaly dominant in eech
environment and how they contribute to TCE degradation. DNA extracted from whole-
core samples and bacterid isolates will be andyzed to document the presence of selected
physiologica groupsin soils and sediments, regardless of their culturability.**C

sgnatures of TCE and its daughter compounds will be measured in an effort to
discriminate among biotic and abiotic degradation pathways. We will assess how abiotic
degradation and sorption of TCE depend on the compositions and surface characte ristics
of pyrite and organic matter, and we will determine partition coefficients from sorption
isotherms.

The results of this study are likely to be locdly, regiondly, and nationdly relevant. We
are adready working with Federal and State agencies, businesses, and residents of the
sudy areaiin our sudy of ground-water/stream interactions. We intend to present
findings of the proposed study at meetings attended by these parties and to submit reports
to them. Results will be mede available to the genera public upon request after this study
is completed. We anticipate that our findings will be particular ly relevant to a basdine
ecologicd risk assessment dated for the Bayou Creek watershed. Because the impacts of
ground-water contamination on surface-water ecosystems and the potentia for natura
atenuation are being investigated at an increasing numb er of sites nationwide, we will
disseminate results by presentations at regiona and nationd scientific meetings.
Ultimately, results will be published in M.S. theses and in refereed scientific journas.



