UNITED STATES

NUCLEAR WASTE TECHNICAL REVIEW BOARD
2300 Clarendon Boulevard, Suite 1300
Arlington, VA 22201

November 10, 1999

Mr. Lake H. Barrett

Acting Director

Office of Civilian Radioactive Waste Management
U.S. Department of Energy

1000 Independence Ave.

RW-2/5A-085

Washington, DC 20585

Dear Mr. Barrett:

As has become customary, | am writing to give you the Board' s reactions to information
presented by the DOE at the Board' s latest meeting, which was held in Alexandria, Virginia, on
September 14-15, 1999.

Board members uniformly fed that the meeting was very productive. This outcome was due, in
large part, to the participation by the DOE and its contractors.  The Board was pleased with the efforts
of your team to devel op presentations that addressed specific Board issues and concerns. The
presentations were of high quality, well-integrated, and tightly focused. DOE and contractor staff
responded to the Board' s questions in an open and informative fashion.

The Board encourages the DOE to continue important work in three areas. First, the DOE
should complete its latest revision of the repository safety Strategy. This document can establish a
critical foundation for explaining to both policy-makers and members of the generd public how a
repogitory a Y ucca Mountain might function, for prioritizing investigations, and for developing a
licenang safety case. Second, the DOE should continue pursuing experiments in the east-west cross
drift aggressvely. These studies can produce important data about seepage into the drifts and flow in
the unsaturated zone, variables that strongly influence repository performance. Findly, the Board
redizes that the DOE is making progress in evauating new designs for the waste package and the
engineered barrier system. For example, corrosion testing has produced important information about
the degradation rates of Alloy 22. Thiswork needs to be sustained into the future because it supports a
central premise of the repository safety case.
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The Board would like to communicate to the DOE the following specific thoughts about some
of the topics that were addressed at the mesting.

Repository Safety Strategy

Previoudy the Board stated that an gppropriate repository safety strategy consists of an
assessment of projected repository performance, design margin and defense-in-depth, consideration of
disruptive processes and events, insights from natura or man-made anaogs, and a performance
confirmation plan. The Board is pleased, therefore, that the DOE is revising its repostory safety
drategy aong these linesin light of new information collected and changes in repository design adopted
snce the viability assessment was completed. In particular, the Board is encouraged by the importance
attached to demondtrating defense-in-depth. Barrier importance analysis seems to be a promising
vehicle for describing how much defense-in-depth is avallable within arepostory sysem. The Board,
however, believes that this methodology needs to be refined further before valid conclusions can be
drawn about defense-in-depth.

According to the presentations at the mesting, the DOE plans to focus on seven “principa
factors” These factors gpparently will strongly influence what investigations will be conducted during
the next two years. Moreover, these factors apparently will be the key variables for upcoming
performance assessments, other, less important, influences on repository performance may be only
bounded. Given the importance assgned by the DOE to these factors, it is essentid that their selection
be based on rigorous technica andyses that are clearly presented and supported with as much empirica
data as possible. The DOE aso will need to consider carefully whether bounding other, lessimportant,
variablesis gppropriate. Unless the DOE can support its choice of principa factors and its use of
bounding andys's, making the repository safety strategy technicdly persuasive will be difficult.

Model Validation

As DOE's presentations and our subsequent roundtable discussion reveaed, the technical
defensbility of amathematica mode of complex and only partidly observed physica processes can
sometimes be amatter of degree. In some Situations, however, particularly under conditions beyond
those for which cdlibration data are available, the mode's inadequacies may clearly and unequivocaly
render it invaid. The useto which the modd will be put may affect the sandard by which technica
defengbility isjudged. For example, amodd like TSPA that is used to guide decison-makers carries a
higher burden of defenghility than amodd that is used by fidd investigators to gain detailed process-
level understanding and to guide a discrete and limited field sampling program.

On the basis of the DOE presentations, the Board is concerned that significant issues associated
with modd validation may not be examined adequately by the time the final Site recommendation report
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is currently scheduled to be sent to the Presdent. Among the questions the Board bdlieves that the
DOE needsto addressin atechnicaly defensible way are the following.

Have sufficient data been collected to test and to evauate adequately dternative
process-level models?

To what extent will multiple and independent lines of evidence, including naturd andogs,
be marshded to test amodd’ s vaidity?

What will be the basis for judging amode’ s vdidity over long periods of time when the
mode was cdlibrated using short-term data?

How will externa peer review be used in the vaidation process?

How will the vdidity of the overal performance assessment be judged in relation to the
vdidity of the individua process modes?

Answering these questions is admittedly challenging. Nonethdess, the Board feds that providing policy-
makers, the technica community, and the generd public with well-developed responses to the questions
is essentid for developing a credible site recommendation report.

Treatment of Uncertainty

Asyou know, the Board has along-standing interest in how the DOE andyzes and presents the
inherent uncertainty that will surround its performance assessments. The Board redlizes that the DOE
will have to follow gpplicable regulations and regulatory guidance when it presents its performance
assessment findings in the context of alicense gpplication. The DOE has sgnificantly more discretion,
however, in how it treats uncertainty in the Ste recommendation report. In particular, the Board
believes that the DOE has an important obligation to present itstechnica analysesin away that gives
policy-makers in the executive and legidative branches aswell as interested members of the generd
public aclear understanding of the uncertainties involved in projecting the performance of arepostory at
Y ucca Mountain.

The Board will be devoting asgnificant part of its upcoming meeting in January to how
uncertainty can be andyzed and presented. Among the topics that will be consdered are the following.

The different kinds of uncertainty and how they can be treated

Displaying uncertainty in a manner that best communicates its nature and extent

Alternative ways of incorporating and congdering uncertainty in decison-making.
After the January meeting, the Board will provide you with additiona views on the eva uation and
description of uncertainty.

Modeling Results and Technical Investigations
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The Board wants to comment on two presentations. The presentation dealing with the model of
seepage flux into arepogtory drift concluded tentatively that seepage in drifts congtructed in the middle
nonlithophysal zone would not occur unless the percolation flux exceeds 1000 mm/year. This
concluson is an extremely important one, but as acknowledged in the technicd andyss, it is highly
dependent on assumptions about the shape of the drift and about its long-term structurd integrity. The
Board will belooking closely at thismode and will comment in grester detail about its gppropriateness
for indusonin forthcoming performance assessments.

The presentation on waste package degradation indicated that vauable information is being
collected on Alloy 22 at arapid pace. However, concern gill exists about the effects on corrosion of
radiolytic species, including species formed in the vapor phase. Resolving that concern may necesstate
additiona experimental and theoretical work. In addition, in the last year or two, the project has done a
ggnificant amount of work to determine, or at least to bracket, the entire range of chemica
compositions and temperatures that could exist in water films on waste package surfaces. It is
important that the DOE's suite of corrosion tests continues to be performed in environments that
gpproximate that range. Findly, the information needed to evaluate the adequacy of the new drip shield
desgnisdill fragmentary. The DOE has not established the technica foundation for the performance
camsit ismaking for this ement of the engineered subsystem.

In closing, | would like to repeat the Board' s view that the DOE team'’ s efforts made the
Board's September mesting highly productive.

Sincerdy,

Jared L. Cohon
Chairman
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