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THE U.S. NUCLEAR REGULATORY COMMISSION
OFFICE OF NUCLEAR MATERIAL SAFETY AND SAFEGUARDS REVIEW

OF THE U.S. DEPARTMENT OF ENERGY KEY TECHNICAL ISSUE AGREEMENT
RESPONSES RELATED TO THE POTENTIAL GEOLOGIC REPOSITORY AT YUCCA

MOUNTAIN, NEVADA:  TOTAL SYSTEM PERFORMANCE ASSESSMENT AND
INTEGRATION (TSPAI.3.16)

1.0 INTRODUCTION

The U.S. Nuclear Regulatory Commission (NRC) issue resolution goal during this interim 
pre-licensing period is to ensure the U.S. Department of Energy (DOE) has assembled enough
information on a given issue for NRC to accept a license application for review.  Resolution by
the NRC staff during pre-licensing does not prevent anyone from raising any issue for NRC
consideration during the licensing proceedings.  It is equally important to note that resolution
of an issue by NRC during the pre-licensing period does not prejudge the NRC staff evaluation
of the issue during the licensing review.  Issues are resolved by the NRC staff during 
pre-licensing when the staff have no further questions or comments about how DOE is
addressing an issue.  Pertinent new information could raise new questions or comments about
a previously resolved issue.  The NRC licensing decision will be based on information provided
as part of a potential license application.

Total System Performance Assessment and Integration (TSPAI).3.16 was established during
the DOE and NRC Technical Exchange and Management Meeting on TSPAI (Reamer, 2001). 
This agreement item pertains to the representation of localized flow pathways in Total System
Performance Assessment (TSPA) calculations, particularly with respect to how water and gas
chemistries might be affected by introduced materials in a localized flow pathway and how this, 
in turn, might affect the engineered barrier system.

2.0 WORDING OF THE AGREEMENT

Key Technical Issue (KTI) Agreement TSPAI.3.16 reads:

“DOE should include the possibility of localized flow pathways in the engineered barrier system
in TSPA calculations, including the influence of introduced materials on water and gas
chemistry on these preferential flow pathways (ENG4.16).  DOE will evaluate the effect of
localized flow pathways on water and gas chemistry in the engineered barrier system as input
to TSPA calculations, including the influence of introduced materials on these preferential flow
pathways consistent with existing agreements Evolution of the Near-Field Environment 2.4, 2.5,
and 2.6.  This will be documented in an update to the Physical and Chemical Environment
Model AMR (ANL–EBS–MD–000033) or other suitable document.  This Analysis Model Report
(AMR) is expected to be available to NRC in fiscal year 2003.”

By letter dated August 9, 2004, DOE submitted the response to KTI Agreement TSPAI.3.16
(Ziegler, 2004).
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3.0 RELEVANCE TO OVERALL PERFORMANCE

NRC staff have synthesized existing information and identified that the reaction of water with
introduced repository materials in localized flow pathways would be of medium risk significance
(Travers, 2003).  Processes that control the spatial distribution of water in the emplacement
drifts and reactions that locally alter the chemistry of such water have the potential to
disproportionately affect the corrosion environment for the waste package and drip shield.  In
the enhanced characterization of the repository block drift, for example, water was observed to
drip preferentially along grouted rock bolts, demonstrating that the introduced materials
themselves could influence the location of preferential flow pathways in an emplacement drift. 
Reactions with introduced cementitious materials such as ground support components have the
potential to affect water and gas compositions on a localized scale, possibly focusing
aggressive chemical conditions at a specific location on the drip shield or waste
package surface.

4.0 TECHNICAL INFORMATION PROVIDED IN DOE’S AGREEMENT RESPONSE

In the Total System Performance Assessment model abstraction, individual locations of
seepage or of condensation in the emplacement drifts are allowed to be represented as either
fixed or variable locations.  Conceptually, localized flow pathways would be among those
indicated by fixed locations.  The effect of localized pathways in focusing flow onto an
engineered barrier is addressed by the bounding assumption that all seepage or condensation
in the model, whether at a fixed or variable location, comes into contact with the drip shield or
the waste package.  Similarly, in the special case of seismic disruption and drift collapse, the
possibility of a preferential flow pathway developing in the rubble zone is accommodated by the
bounding assumption that all water entering the drift comes into contact with the drip shield or
the waste package.

Regarding the effect of introduced materials on seepage chemistry in localized flow paths,
DOE’s response noted that in the time since TSPAI.3.16 was drafted, changes in the potential
repository design have replaced ground support materials such as carbon steel rock bolts and
cementitious grout with stainless steel rock bolts.  The stainless steel has significantly greater
corrosion resistance and is more chemically inert than carbon steel, as substantiated by
experiments and modeling analyses cited in DOE’s response.  Also, the effect of stainless steel
rock bolts on seepage chemistry is addressed by a related agreement item, TSPAI.3.07, to
which DOE has responded in Appendix J of Technical Basis Document No. 3 (Bechtel SAIC
Company, LLC, 2003).

5.0 NRC EVALUATION AND COMMENT

At the time that Agreement TSPAI.3.16 was drafted, the repository design called for a ground
support system that included carbon steel rock bolts anchored by cementitious grouts.  The
main intent of TSPAI.3.16 was to address the possibility that these introduced materials would
facilitate the development of preferential flow pathways in which the composition of the seepage
water could be modified significantly by interaction with chemically reactive introduced 
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materials.  Changes in the repository design have minimized the significance of this concern by
replacing the carbon steel and grout with stainless steel rock bolts and plates.  In its response
to Agreement TSPAI.3.16, and in Bechtel SAIC Company, LLC (2003), DOE presented
technical information to substantiate that stainless steel ground support materials would have
an insignificant effect on seepage water chemistry.  Hydrologically, development of localized
flow paths in response to introduced materials is included in the model abstraction by the
bounding assumption that all seepage or condensation, whether at a fixed or variable location
in the emplacement drift, encounters the drip shield or the waste package.

Based on information presented in the response, DOE has provided the documentation
requested in Agreement TSPAI.3.16.

6.0 SUMMARY

NRC reviewed DOE’s response to KTI agreement TSPAI.3.16 to determine whether sufficient
information was provided to close the agreement item.  Based on this review, and
notwithstanding new information that could raise other questions or comments concerning this
item, NRC considers that the information provided by DOE has satisfied the intent of
TSPAI.3.16.

7.0 STATUS

NRC agrees with DOE that the information provided satisfies the intent of the agreement. 
Therefore, NRC considers TSPAI.3.16 to be closed.
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