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MEMORANDUM FOR: Hugh L. Thompson, Jr., Director
Office of Nuclear Material Safety

and Safeguards

FROM: Eric S. Beckjord, Director
Office of Nuclear Regulatory Research

SUBJECT: COMPLETION OF RESEARCH ON CRITICAL PARAMETERS FOR
HLW REPOSITORIES

A study on critical parameters for HLW repositories has just been completed,
and a series of NUREG/CR reports (Refs. 1-3) and corresponding Research Sum-
maries (Refs. 6-8) have been transmitted to the Technical Review Branch of your
Division of High-Level Waste Management. The reports, volumes 1-3, describe
critical parameters for repositories in basalt, tuff and salt, respectively.
The last report, which was transmitted with a Research Summary on October 26,
1987, concludes this project.

This work was performed by a team of scientists at LBL under contract to LLNL
under FIN A0367. Earlier under this project, LLNL investigated the reliability
of geomechanical instrumentation for HLW repositories and geophysical tomo-
graphy n boreholes. NUREG/CR reports describing these investigations (Refs.
4, 5) were ssued previously. The more recent studies had the dual tasks of
defining critical parameters for designing, and for predicting and confirming
the performance of HLW repositories n the host media of basalt, tuff and salt;
and of assessing these parameters in terms of their relative importance during
each repository phase. The reports for the three media (Refs. 1-3) list the
critical parameters in order of their importance fr the four repository phases
of siting, construction, operation and closure, The parameters are also listed
in order of importance for each phase under the categories of geomechanical,
geologic, hydrologic and geochemical parameters.

Considering the functions of parameters during each respository phase has per-
mitted defining the parameters of greatest importance for each phase in the
rock types studied, and evaluating the measurement requirements for those para-
meters. Each rock type poses its own specific problems for parameter measure-
ment. In basalt, the predominance of fracture permeability and the wide vari-
ation in permeability values place special requirements on hydrologic measure-
ment and interpretation techniques, some of which are not yet fully developed
for this medium. For tuff, DOE's plan would be to construct a repository in the
unsaturated zone. This leads to hydrologic and geochemical considerations
significantly different from those encountered n the saturated zone. Again,
measurement techniques for certain parameters in the unsaturated zone have not
been sufficiently developed, particularly those that pertain to transport of
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gaseous radionuclides. Finally, salt shows special mechanical and chemical
properties, such as plastic deformation, solubility and brine migration, pro-
perties which in turn influence the hydrology of salt. Furthermore, the pro-
perties of salt are more highly dependent on temperature, than the properties
of basalt and tuff. All this leads to unique measurement problems in salt.

The results obtained from this research are expected to be of value n assess-
ing Site Characterization Plans and other future documents to be submitted by
DOE. The information contained in the NUREG/CR reports should assist the NRC
in judging the appropriateness of instruments and measurement techniques pro-
posed by DOE for specific repository media and phases.

Eric S. Beckjord, Director
Office of Nuclear Regulatory Research
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