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SUMMARY

This report describes research and development (R&D) activities conducted during fiscal year 2019
(FY19) specifically related to the Engineered Barrier System (EBS) R&D Work Package in the Spent
Fuel and Waste Science and Technology (SFWST) Campaign supported by the United States (U.S.)
Department of Eneregy (DOE). The R&D activities focus on understanding EBS component evolution
and interactions within the EBS, as well as interactions between the host media and the EBS. A primary
goal is to advance the development of process models that can be implemented directly within the
Genreric Disposal System Analysis (GDSA) platform or that can contribute to the safety case in some
manner such as building confidence, providing further insight into the processes being modeled,
establishing better constraints on barrier performance, etc.The FY19 EBS activities involved not only
modeling and analysis work, but experimental work as well.

The report documents the FY'19 progress made in seven different research areas as follows: (1) thermal
analysis for the disposal of dual purpose canisters (DPCs) in sedimentary host rock using the semi-
analytical method, (2) tetravalent uranium solubility and speciation, (3) modeling of high temperature,
thermal-hydrologic-mechanical-chemical (THMC) coupled processes, (4) integration of coupled thermal-
hydrologic-chemical (THC) model with GDSA using a Reduced-Order Model, (5) studying chemical
controls on montmorillonite structure and swelling pressure, (6) transmission x-ray microscope for in-situ
nanotomography of bentonite and shale, and (7) in-situ electrochemical testing of uranium dioxide under
anoxic conditions.

The R&D team consisted of subject matter experts from Sandia National Laboratories, Lawrence
Berkeley National Laboratory (LBNL), Los Alamos National Laboratory (LANL), Pacific Northwest
National Laboratory (PNNL), the Bureau de Recherches Géologiques et Mini¢res (BRGM), the
University of California Berkeley, and Mississippi State University. In addition, the EBS R&D work
leverages international collaborations to ensure that the DOE program is active and abreast of the latest
advances in nuclear waste disposal. For example, the FY 19 work on modeling coupled THMC processes
at high temperatures relied on the bentonite properties from the Full-scale Engineered Barrier EXperiment
(FEBEX) Field Test conducted at the Grimsel Test Site in Switzerland.

Overall, significant progress has been made in FY 19 towards developing the modeling tools and
experimental capabilities needed to investigate the performance of EBS materials and the associated
interactions in the drift and the surrounding near-field environment under a variety of conditions
including high temperature regimes.
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