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Strontium-90 and other contaminants have migrated into the vadose zone beneath leaking
storage tanks at the DOE’s Hanford Reservation. The goal of this research was to
determine whether hydrological processes in intact, layered, partially-saturated sediments
can influence the geochemistry of the system and hence control transport of Sr?* and
SrEDTA?%. Displacement of Sr2* through a partially-saturated layered sediment core
resulted in less retardation and more irreversible sorption than was observed in saturated,
repacked columns, and model results suggested a significant reservoir (49%) of immobile
water was present during transport through the heterogeneous layered sediments. The
layered sediment core was subsequently disassembled along distinct bedding planes and
subjected to sequential extractions. Strontium was unequally distributed between
carbonates (49%), ion exchange sites (37%), and oxides (14%). An inverse relationship
between mass wetness and Sr?* suggested that sandy sediments of low water content
constituted the immobile flow regime. Our results suggested that the sequestration of Sr2*
in partially-saturated, heterogeneous sediments was most likely due to the formation of
immobile water in drier regions having low hydraulic conductivities. The implications are
that coarse sediments may constitute a significant “sink” for contaminant species in the
Hanford vadose zone.
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