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FIRST DRAFT OF TOPICAL REPORT ON BRINE MIGRATION-

Attached please find a copy of the first draft of a topical report on the
effects of brine migration on high-level waste disposal in a potential
repository in salt. The report is somewhat incomplete in that I am waiting to
receive some key documents. Some of the important aspects of brine migration
that I believe the NRC should focus on include the following:

° Intracrystalline brine migration is a fairly well understood process, but
intercrystalline brine migration is not. Intercrystalline fluids may
comprise greater than 50% of the total fluids in a salt deposit, and
intracrystalline fluids that migrate eventually reach grain boundaries, at
which point intercrystalline migration may occur. The code presently
being used by the DOE to model brine migration (BRINEMIG) assumes that
intracrystalline and intercrystalline inclusions migrate in the same
manner. There is no data that conclusively supports this assumption.
Some studies suggest that intercrystalline migration may be influenced by
pressure as much as or more than by temperature. These concerns might
seriously undermine the applicability of the model results. Until it can
be ascertained that intercrystalline brine migration does not proceed at
rates areater than intracrystalline migration rates, results from this
model cannot be considered conservative.

O There is disagreement among investigators over whether or not a threshold
temperature gradient below which migration does not occur exists. Since
this is a concept that is presently disputed, conservative calculations
should not assume a threshold temperature gradient.

O As was made clear in the EA reviews, the stability of hydrous and hydrated
minerals (e.g., carnallite) is a very important issue concerning
repository stability and radionuclide mobility. It is unclear how water
liberated from minerals by dehydration reactions will migrate. It is
presently assumed to behave like intracrystalline inclusions. However,
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there is no basis for this assumption. In fact, water liberated in clay
zones that intersect the repository horizon might be expected to migrate
in the clastic units, not in salt. This section of the report needs to be
expanded, incorporating material uncovered during the EA review.

° The DOE is starting to use isotopic and chemical data from inclusions to
interpret the history of the salt and predict its future stability. This
is an important area of research that we should monitor.

At this time I am not sure if there is enough information available on which to
base a technical position. The studies made by the DOE and the credit taken by
them for brine migration will influence the positions we may take. The areas
outlined above are the ones we should keep abreast of.

I would appreciate any comments you can make.
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Walton R. Kelly
Geochemistry Section
Geotechnical Branch
Division of Waste Management,NMSS

cc: Malcolm R. Knapp, Chief
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