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table. It is also possible that the technetium-99 in the perched water and groundwater in the vicinity of
borehole 299-E33-45 did not come from the overfilling of tank BX-102.

The water extractable cations suggest { t an ion-exchange process dominates the major constituent
porewater-sediment interactions in the borehole where tank fluid passed by or currently exists. The
leading edge of the tank leak plume is enriched in alkaline earth cations that were displaced from the
native sediment exchange sites. The interi  on of the uranium presen 1 the 1951 tank overfill fluids
with the vadose zone sediments appears tc  :lude a combination of su  ce adsorption an  discrete solid
phase precipitation-dissolution with the precipitated uranium dominating. More me  anistic experiments
are discussed in the Science and Technt gy Project contributions found in Appendix D of the Waste
Management Area B-BX-BY field investigation report®.

Based on a comparison of the depth of penetration of various contaminants and the percentages that
are water leach le, it can be stated that uranium migrates slower than technetium-99 and nitrate. The
technetium-99 desorption Kd data are consistently near zero, meaning that the te  netium-99 is not
interacting with the sediment. Despite the  dings that only ten to thirty percent of the uranium is water
leachable in 1:1 water extracts over a few s, the uranium desorption d values are still <3 mL/g in the
entire zone where the bulk of the tank fluid currently resides.

In summary, the moisture content, pH, electrical conductivity, and the sodium, tritium, and uranium
profiles do not suggest that the leading edge of the | 1me has penetrated below 170 ft bgs. In general, the
majority of the ratios of constituents found in the porewater in the Hanford formation sediments are closer
to those from the 1951 metals waste s« 1tic hat escaped tank BX-102 during a cascading accident than
to the other possible source, the 1970s BX-101 junction box leaks. The profiles (but not the ratios to
other contaminants) of two constituents considered to be mobile, technetium-99 and nitrate, suggest that
the leading edge of the plume may have pe rated all the way to groundwater. However, the ratios also
suggest there may be other sources of thes¢ vo mobile contaminants = the deep vadose zone. The
per ed water is a likely driving force to move fluids from other sources into the borehole environs. The
technetium-99 to nitrate ratio for the perch  water at 227 ft bgs is ~1.8 pCi/mg and for the groundwater
at 258.7 ft bgs is 43 pCi/mg. This suggest:  at there may be a source of water, containing nitrate but not
technetium, which is feeding the perched v :r zone. But this unknown water source has not changed the
ratio in the surrounding sediments nor diluted the groundwater that is found only 21 ft deeper. e deep
vadose, perched water, and groundwater at borchole 299-E33-45 do not present a clear picture on
what might be occurring in the Plio-Pleis 1e unit.

Another unresolved issue is the depth of penetration of uranium and the 1951 tank overfill fluids.
Based on the total uranium content in the v se zone sediments, it 1s not considered that Hanford derived
uranium has penetrated below the fine-grai  lens separating the Hanford formation H2 unit from the H3
unit (~170 ft bgs). However, the in situ ur:  m Kd data suggest that Hanford derived uranium might
have penetrated the entire Hanford formati  lown to the Plio-Pleistocene mud unit at ~220 ft bgs.
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