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Heterogeneities in physical and chemical
properties of geologic materials may complicate
realistic predictions of contaminant migration.

Identical experiments utilizing 20 different
sediments from the Hanford region were
performed with Co(I)EDTA?Z, an agueous
radionuclide-organic complex (Fig. A).

The oxidation of Co(I)EDTA?% to Co(lI)EDTA-
was correlated with sedimentary Mn content
(Fig. B).

The correlation (r2 = 0.72) constitutes a

predictive tool for subsurface Co mobility given
known sedimentary composition.

The first publication to demonstrate a predictive
relationship between sediment mineralogy and
contaminant mobility at Hanford.
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Heterogeneities in chemical or physical properties of subsurface media
complicate our ability to make adequate predictions of contaminant mobility. We
performed identical experiments using an approximately 20 different sediments
from the Hanford Reservation. The contaminant was Co(I)EDTA?-, a component
of nuclear processing wastes produced from the association between radioactive
60Co and the organic chelate EDTA. It was found that some of the complex was
oxidized to Co(lIDEDTA- in the presence of Hanford sediments, and that the
iImportance of the transformation was statistically correlated to the Mn-oxide
content of the sediment. The oxidative process is important because of the high
degree of stability and mobility of the Co(lI)EDTA- reaction product (log K = 40)
in the subsurface environment. The significance of this study, however, lies in
the generation of the relationship between Mn-oxides and Hanford sedlments
which can be utilized to predict a priori the mobility of Co(l)EDTA?2 given known
sedimentary geochemical properties. Such geochemical characterization exists
for hundreds to thousands of samples from the Hanford Reservation.
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