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U.S. Nuclear Regulatory Commission
ATTN: Mr. Jeffrey Pohle
Division of Waste Management
TWEFN, Mail Stop 7-D13
11545 Rockville Pike
Washington, DC 20555

Subject: Thermal Effects on Flow (TEF) KTI Intermediate Milestone No. 1402-661-940: Thermal-
Hydrologic Laboratory Testing—Journal Paper or Presentation

Dear Mr. Pohle:

Enclosed please find the paper titled "Thermally Driven Reflux in Fractured Porous Media." This paper is an
Intermediate Milestone and describes results of an investigation of water refluxing into a heated emplacement drift.
The paper includes results from two laboratory-scale experiments conducted at the Center for Nuclear Waste
Regulatory Analyses (CNWRA) and analyses performed with the MULTIFLO code. The investigation concludes
that water can reflux into a heated cavity even when the rock surrounding the cavity is above boiling temperature.
The study also found that the refluxing mechanism can be represented using analytical and numerical models. Results
from this study will provide Nuclear Regulatory Commission/CNWRA quantitative tools to assess the
U.S. Department of Energy models of water flow near heated emplacement drifts. Mechanisms associated with
episodic dripping into underground cavities were not investigated. These mechanisms will need to be understood to
adequately describe the flux and timing of waste package exposure to groundwater and water vapor. This technical
document, which will be submitted as a journal article to Water Resources Research, fulfills the requirements for
the subject milestone, which is due September 30, 1999.

If you have any questions on this report, please contact me at (210) 522-5151 or Ronald T. Green at (210) 522-5303.
Sincerely yours,

Mﬂ

Asadul H. Chowdhury, Manager
Mining, Geotechnical, and

Facility Engineering
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