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The above reference (Kokajko 2005) provides the results of the U.S. Nuclear Regulatory
Commission’s (NRC) prelicensing evaluation of responses to information needs associated
with KTI Agreements 1A 2.03 and 2.09, and Agreements IA 2.19 and 2.20. Sufficient
information has been provided to complete the information needs associated with
Agreements IA 2.03 and 2.09, but requests for additional information have been identified
for Agreements IA 2.19 and 2.20.

The information request associated with Agreement 1A 2.19 is related to the flow of volcanic
gas following intersection of an emplacement drift by a dike and potential resulting damage
to waste packages in drifts not intersected by a dike. The information need is as follows:

“In any potential license application, DOE should provide analysis which
considers a realistic range in rock permeabilities in evaluating gas flow and its
affect on canister performance in Zone 2 or demonstrate that the [effect of]
accelerated degradation on canister performance in Zone 2 is not significant”
(Kokakjo 2005).
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Uncertainties in permeability data from basalt analogs are irrelevant to gas flow calculations
because nearly the entire volume of gas exsolves from the magma immediately following
intersection of a drift. This is reflected in the analysis described in Section 6.6 of Dike/Drift
Interactions, Revision 01, which uses a drift instantaneously filled with gas as the source for
the volcanic gases. Gas flow modeling uses a dual-permeability modeling approach
(Enclosure 2, Section 6.2.1.5, pages 6-10 and Section 6.4.6, item 1) with separate
permeabilities for the rock matrix and fractures. Rock matrix porosity is 0.1486 and
permeability is 0.448x10"'"/m?. Fracture porosity is about 0.0096 and permeability is
0.91x10"'%/m? (Enclosure 2, Table 6.4-1). The fracture porosity input used for analyses
described in Enclosure 1 is slightly different than the value shown in Enclosure 2,

Table 6.4-1; the difference is attributed to rounding. The value for fracture porosity,
0.00951, is used to generate the mesh volumes in the analysis (Enclosure 1, Section 6.6.3.1)
but does not represent actual input to the TOUGHREACT code. Hence, realistic and
appropriate permeability values for the host rock are used in the gas-flow modeling described
in Enclosure 1, Section 6.6.

The information need for Agreement IA 2.20 is related to transgranular fracturing of the
waste form and effects of such fracturing on radionuclide transport. The information need is
as follows:

“DOE should provide information in any potential license application which
either, demonstrates that transgranular fracturing will not significantly
increase the rate of waste dissolution or, demonstrates that the mechanical
effects on the waste form from an intrusive event will not significantly
increase transgranular fracturing” (Kokakjo 2005).

The effects of transgranular fracturing have been incorporated in the analysis of
magma-waste form interactions (Enclosure 1, Section 6.4.8). As temperatures decrease after
initial emplacement and under oxidizing conditions, uranium oxide is expected to fragment,
which increases the surface area of the waste. This fragmentation will greatly increase its
surface area, potentially making the waste more susceptible to transport under nominal
conditions (Enclosure 1, Section 6.4.8.3). However, the secondary mineral phases that might
form are expected to be silicate and oxide minerals rather than salts. Since oxide and silicate
minerals tend to have low dissolution rates compared to salts, significantly enhanced
dissolution rates of minerals resulting from reaction of waste with basalt magma within drifts
are not expected (Enclosure 1, pages 6-108). However, for Total System Performance
Assessment, waste in damaged waste packages is simulated as degraded and considered
immediately available for dissolution and transport because waste packages in drifts
intersected by dikes are assumed to provide no protection for the waste (Enclosure 3,

Section 5.1).
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A hard copy of Enclosures 1-3 is enclosed. Enclosure 4 is a compact disk (CD) containing
.pdf format copies of Enclosures 1-3 to facilitate review of this response; copies can be made
publicly available. Titles and file sizes on the CD are:

Dike-Drift Interactions.pdf 15,491,584 KB
Drift-Scale THC Seepage Model.pdf 13,297,664 KB
Number of Waste Packages Hit by

Igneous Intrusion.pdf 2,051,072 KB

The U.S. Department of Energy (DOE) considers that the information summarized in this
letter and more complete information contained in the enclosures is sufficient to address the
information needs associated with Agreements IA 2.19 and 2.20. DOE, therefore, requests
that the NRC consider information needs associated with Agreements IA 2.19 and 2.20
complete. If you have any questions about this response, please contact Eric T. Smistad at
(702) 794-5073 or e-mail eric_smistad@ymp.gov, or Timothy C. Gunter at (702) 794-1343
or e-mail timothy_gunter@ymp.gov.

seph D. Ziegler, Director
OLA&S:TCG-1524 Office of License Application and Strategy

Enclosures:

1. Hard Copy of Dike/Drift Interactions,
MDL-MGR-GS-000005, Revision 1

2. Hard Copy of Drift-Scale THC Seepage
Model, MDL-NBS-HS-000001, Revision 4

3. Hard Copy of Number of Waste Packages
Hit by Igneous Intrusion,
ANL-MGR-GS-000003, Revision 01

4. CD containing Enclosures 1-3
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cc w/encls 1-4:

M. T. Ryan, ACNW, Rockville, MD

W. C. Patrick, CNWRA, San Antonio, TX
W. D. Bamard, NWTRB, Arlington, VA

cc w/encl 4:

M. G. Bailey, NRC, Rockville, MD

F. D. Brown, NRC, Rockville, MD

Jack Guttmann, NRC, Rockville, MD

T. J. Kobetz, NRC, Rockville, MD

D. S. Rom, NRC, Rockville, MD

James Rubenstone, NRC, Rockville, MD

N. K. Stablein, NRC, Rockville, MD

D. B. Spitzberg, NRC, Arlington, TX

L. D. Wert, NRC, Arlington, TX

R. M. Latta, NRC, Las Vegas, NV

J. D. Parrott, NRC, Las Vegas, NV

M. P. Lee, ACNW, Rockville, MD

Budhi Sagar, CNWRA, San Antonio, TX

J. R. Egan, Egan, Fitzpatrick, Malsch & Cynkar, Vienna, VA
J. H. Kessler, EPRI, Charlotte, NC

M. J. Apted, Monitor Scientific, LLC, Denver, CO
Rod McCullum, NEI, Washington, DC

Pat Guinan, State of Nevada, Carson City, NV

R. R. Loux, State of Nevada, Carson City, NV
Alan Kalt, Churchill County, Fallon, NV

Irene Navis, Clark County, Las Vegas, NV
George McCorkell, Esmeralda County, Goldfield, NV
Ron Damele, Eureka County, Eureka, NV
Michael King, Inyo County, Edmonds, WA
Andrew Remus, Inyo County, Independence, CA
Mickey Yarbro, Lander County, Battle Mountain, NV
G. T. Rowe, Lincoln County, Pioche, NV

Linda Mathias, Mineral County, Hawthorme, NV
Dave Swanson, Nye County, Pahrump, NV

Mike Simon, White Pine County, Ely, NV

R. I. Holden, National Congress of American Indians, Washington, DC
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