September 28, 2007

The Honorable Harry Reid
United States Senate
Washington, D.C. 20510
Dear Senator Reid:
On behalf of the U.S. Nuclear Regulatory Commission (NRC), I am responding to your
letter of July 25, 2007, regarding the NRC staff’s review of the U.S. Department of Energy’s
(DOE's) anticipated license application for a geologic repository at Yucca Mountain, Nevada.
Specifically, you expressed the view that DOE’s total system performance assessment (TSPA)
and its underlying assumptions, including the computer modeling which supports the results of
DOE’s calculations, should be a major aspect of NRC’s review and you are concerned that
NRC may be planning to “abdicate this review responsibility.” You also expressed a belief that
all interested participants in the potential licensing proceeding should have full access to DOE’s
TSPA model and results so as to permit reproducibility, traceability, data verification, and
accuracy.
I want to assure you that, if DOE submits a license application, the NRC has no
intention of abdicating its review responsibility. The NRC staff will carry out a comprehensive,
independent safety review of DOE’s TSPA and will document the results of its review in a public
Safety Evaluation Report. The staff’s Yucca Mountain Review Plan describes the staff’s
approaches for conducting its comprehensive review, including evaluation of the capabilities of
the barriers important to waste isolation and the thorough review and testing of the parameters
and conceptual models in DOE’s TSPA. With regard to examination of the computer modeling
and assumptions, which form the basis for the results of DOE’s calculations, NRC staff intends
to review the TSPA to confirm that appropriate scenarios were evaluated in the TSPA, that the
models and data credibly represent repository performance, and that the resulting dose
estimates are statistically stable and consistent. The enclosure to this letter provides additional
detail on NRC staff’s plans to review DOE’s TSPA and the availability of NRC staff’s review
information for examination by stakeholders. Conducting the literally hundreds of computer
runs necessary to support the license application in a timely manner and being able to save
intermediate data for NRC’s licensing review requires the massive computer system being
utilized by DOE. It is DOE’s responsibility, as an applicant for an NRC license, to run these
simulations on TSPA. It is NRC’s responsibility to confirm the validity of these simulations.
During the execution of the TSPA, the results of the calculations are saved in computer
files containing both the results of overall performance (e.g., estimates of dose) as well as
intermediate results (e.g., infiltration rates, degradation rates of waste packages, timing and
release rate of radionuclides from the waste package, timing and release rate of radionuclides
from the saturated zone). The computer program and files of DOE’s TSPA allow NRC to
review and confirm the many calculations within the TSPA and to examine the parameters,

-2models and assumptions. This information is expected to be in the license application, which
will be available to all stakeholders. Additionally, the Commission intends to ensure that the
public, at a minimum, will have access to any TSPA codes and data that are accessible to the
NRC staff or that impact safety determinations providing the data does not involve appropriately
protected information.
The Commission is confident the NRC staff is prepared to review DOE’s TSPA in
support of the license application. This review process will be open to the public. In addition,
the NRC staff will be briefing your staff on this topic as well as other issues in early October and
will be able to directly address any additional questions you or your staff may have either on the
enclosure or on other topics at that time. If you have further questions, please contact me.
Sincerely,

/RA/
Dale E. Klein
Enclosure:
Key Elements of Staff Review of DOE’s
TSPA Computer Program and Files

Identical letter sent to:

The Honorable Harry Reid
United States Senate
Washington, D.C. 20510
The Honorable John Ensign
United States Senate
Washington, D.C. 20510
The Honorable Shelley Berkley
United States House of Representatives
Washington, D.C. 20515

Key Elements of Staff Review of the Department of Energy’s
Total System Performance Assessment Computer Program and Files

The U.S. Department of Energy’s (DOE) total system performance assessment (TSPA)
comprises many parameters, models and assumptions that are represented mathematically in
‘computer files’ using the GOLDSIM computer software package, which is referred to
collectively as the TSPA. The TSPA fulfills two primary functions. The first is to integrate many
process-level models (e.g., infiltration, radionuclide transport, corrosion) in order to simulate
overall system performance and produce estimates of expected dose. The second function is
to iterate these performance simulations many times varying certain input parameters within
ranges that capture natural variability and uncertainty; this is the stochastic1 component. DOE
uses this computer program to run hundreds of simulations, or “runs,” to depict the different
ways a potential repository could perform. The program saves these estimates of overall
repository performance, expressed as dose estimates, in separate computer files. Still other
files are created to preserve intermediate results (such as infiltration rates, degradation rates of
waste packages, timing and release rate of radionuclides from the waste package, timing and
release rate of radionuclides from the saturated zone). Careful review of the computer program
itself, as well as review of the many files created when it runs, will allow the U.S. Nuclear
Regulatory Commission (NRC) to follow and confirm the many calculations within the TSPA and
to examine the component parameters, models and assumptions relied on in the license
application. DOE must include all the information necessary to complete this examination in the
license application, and make the application available to all parties. Examination, as used
here, means that the input data, calculations, and linkages between processes can be followed
in the DOE TSPA. The only requirement for an array of multiple computers of the scale DOE
has developed is for running the hundreds or more individual simulations that capture the full
range of uncertainty and variability in a relatively short time frame.
To gain insights into how the TSPA for the license application may be used, NRC has obtained
published versions of the TSPA used for the Final Environmental Impact Statement (FEIS) and
for the Site Recommendation (SR). NRC staff members are able to use commercially
available, desktop computers to examine the computer program and files of the TSPA for the
FEIS and SR. Specifically, the staff is able to examine the calculations, results, parameters,
models and assumptions within the TSPA for the FEIS and SR.
Key elements of NRC’s review of DOE’s TSPA computer program and files include:
1) Adequacy of scenarios evaluated in the TSPA
NRC staff will examine the models, parameters, and assumptions in the computer program to
verify that scenarios in the TSPA appropriately represent the potential evolution of the
repository. For example, the TSPA must account properly for the timing and occurrence of
disruptive events.

1

Stochastic means developed in accordance with a probabilistic model.
Enclosure

-22) Credibility of TSPA representation of performance
NRC staff will review the computer program and files of the TSPA to determine if the TSPA is
properly verified. The goals of this review are to establish: (1) whether the code models the
physical processes in the repository system in the manner that was intended; (2) that
assumptions made within the TSPA are internally consistent; (3) that estimates of uncertainty in
the results are consistent with the model and parameter uncertainty included in the TSPA; and
(4) that repository performance and the performance of individual barriers, as represented by
DOE, in the TSPA, are consistent and reasonable.
3) Statistical stability and consistency of resulting dose estimates
NRC staff will examine the overall dose estimates, and the intermediate results of the TSPA, to
ensure that: (1) the results are statistically stable; (2) the estimated annual dose curves reflect
contributions from all the scenarios evaluated; and (3) repository performance and the
performance of individual components or subsystems are consistent and reasonable.
The NRC is prepared to perform single simulations of DOE’s TSPA. The NRC experience with
DOE’s TSPA for the FEIS and SR is that single simulations can be performed on a highperformance desktop computer - DOE’s computer cluster allows DOE to perform a large
number of stochastic simulations in a short period of time that are not possible to perform on a
desktop computer. The information required to perform this examination is expected to be in
the license application, which will be available to all parties. The NRC staff is exploring the
potential for linking several computers to improve efficiency of the licensing review by
shortening the time required to perform simulations. However, if additional analyses are
necessary, the NRC staff will require DOE to perform additional analyses and submit them for
staff review. The staff does not intend to perform its own runs of the TSPA. Simple execution
of the computer model is no substitute for the understanding developed through the
comprehensive review described in items 1 through 3, above.
The NRC is also prepared to perform independent confirmatory calculations to assist its review
of DOE’s TSPA at a variety of levels. NRC has developed its own, independent performance
assessment model, as well as its own, detailed hydrologic models that NRC will use to support
its critique of DOE’s TSPA. The NRC’s independent total-system performance assessment
model (TPA) is publicly available. Over the past 20 years, the NRC staff has published a
number of reports documenting the development of TPA and the insights gained from its use.
If these independent confirmatory calculations indicate the need for additional information, the
staff will request the additional information from DOE. As appropriate, NRC independent
confirmatory calculations would be documented in the NRC’s Safety Evaluation Report.

