
Department of Energy
Washington, DC 20505

October 11, 1994

Joseph J. Holonich, Chief
High-Level Waste and Uranium

Recovery Projects Branch
Division of Waste Management
Office of Nuclear Material Safety

and Safeguards
U.S. Nuclear Regulatory Commission
Washington, DC 20555

References: (1) Ltr, helor to Linehan, dtd 12/14/90
(2) Ltr, Bornero to Bartlett, dtd 7/31/91

Dear Mr. Holonich:

On December 14, 1990, the U.S. Department of Energy transmitted
its responses to objections, comments, and questions presented in
the U.S. Nuclear Regulatory Comission's Sits Characterization
Analysis (Reference 1). The Commission's staff evaluated these
responses, closing some of the items and creating open items of
the remainder (Reference 2). The open iten identified below has
been addressed through actions and progress in the program.

The enclosure summarizes the administrative record with respect
to Site Characterization Analysis Comment 101.

The Department believes that the response provided is sufficient
to close Comment 101 and awaits the Commission's staff
confirmation.

If you have any questions, please contact Sheila V. Long at (202)
586-1447.

Sincerely,

Ronald A. Miner, Acting Director
Office of Program Management and

Integration
Office of Civilian Radioactive
Waste Management
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R. Nelson, YMPO
R. Loux, State of Nevada
W. Offutt, Nye County, NV
T. J. Hickey, Nevada Legilative Committee
D. Bechtel, Las Vegas, NV
Eureka County, NV
Lander County, Battle Mountain, NV
P. Niedzielski-Eichner, Nye County, NV
L. Bradshaw, Nye County, NV
C. Schank, Churchill County, NV
P. Mariani, white Pine County, NV
V. Poe, Mineral County, NV
J. Pitts, Lincoln County, NV
J. Hayes, Esmeralda County, NV
B. Mettem, Inyo County, CA
M. Delligatti, NRC
W. D. Barnard, NWTRB
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Section 8.3.5.13 Total System Performance

COMMENT 101

Equation 8.3.5.13-21, which is used to estimate "the partial performance
measure for the th acenario class involving releases along the water pathway"
(sic; see Comments 95 and 99 for a eplanation of why t is not appropriate to
define scenario classes in terms of release model appears to have been derived
on the basis on inconsistent asusuptions and may be in error.

BASIS

o Equation 8.3.5.13-22 defines the term, which enters into equation
8.3.5,13-21, as the fractional mass release rate of radionuclide from a
waste package. This term depends upon the effective solubility limit"
for radionuclide 1.

o The cited reference (Sinnock at al., 1986) confirms that the effective
solubility limit is defined as the lesser of the solubility of the matrix
or the solubility of the ith radlonuclide. The use of te solubility
limits in this way presumes that the amount of radionuclide released
from the waste package depends on solubility of the matrix and the
fractional amount of radionuclide contained in the waste matrix.

o The cumulative release of radionuclides to the environment (equation
8.3.5.13-21) is based on the time varying concentration of each
radionuclide at the boundary of the engineered barrier system. In
calculating this concentration (equation 31 in Sinnock et a1., 1986) it
is assumed that the amount of radionuclide i released from the waste
package depends upon the amount of mass of radionuclide 1 remaining in
the waste package. This appears to be at variance with the USE of
solubility limit and the associated condition that te amount released
depends on the fractional amount of radionuclide contained in the waste
matrix.

o In other words equation (25) of Sinnock et al., 1986 relates mass release
rate of radionuclide 1 to te amount of mass of radionuclide 1 remaining
at any time. The assumption of solability limited release from the waste
package appears to imply that the release rate should only depend on the

fractional content on nuclide 1 the waste matrix, not the bsolute
amount present.

o Equation 8.3.5.13-21, which estimates the partial perfomace measure for
the water pathway, contains a term related to the mass release fraction,
which may underestimate the partial performance measure.

RECOMMENDATIONS

o The development of te perfomance measure for liquid pathway release
should be reconsidered to assure that the method of estimating the

performance measure is derived using consistent, compatible assumptions.
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o If a econsideration of the development of this performance measure
causes a re-evaluation of the performance allocation, any necessary
changes to the site characterization program should be made.

REFERENCES

Sinnock, S. (ed.), Y.T. Lin, and M.S. Tierney, 1986. Preliminary Estimates of
Groundwater Travel Time and Radionuclide Transport at the Yucca Mountain
Repository site, SAND85-2701, Sandia National Laboratories, Albuquerque, New
Mexico.

RESPONSE

In deriving Equation 8.3.5.13-21 in t he Site Characterization Plan SCP), it
was assumed that the fractional release rate r is constant in time. The
equation s a valid approximation when that assumption is valid. This
assumption is comparable to the assumption, also made, that the contaminant
travel times are constant in time. The expression for is

The expression for 5 , both on page 8.3.5.13-70 of the SCP and on page 62 of
Sinnock et al. (1986), is incorrect. The correct expression is

S min (S, M / M S )

A corrected derivation may be found in Section 3.1.4 of Dudley et al. (1988).
Thus,

r =min (q AS /M , q AS /M)

Most species have solubilities hh enough (S [M /M ]5) that the first
expression is applicable. All the quantities in the expression for r may
vary with time, but in circumstances where the change is small over a
10,000-year period, SCF Equation .3.5.13-21 is a valid approximation.

The release model embodied in SCP Equation 8.3.5.13-21 is not intended to be
final at all. It is a preliminary model included for illustration, to help
make the theoretical discussion clearer. (See the discussion at the top of
SCP page 8.3.5.13-66.) Thus, while there was a minor error in the text,
performance allocation and site characterization are not dependent upon it.

REFERENCES:

Sinnock, S. ed.), Y.T. Lin, and M.S. Tierney, 1966. Preliminary Estimates
of Groundwater Travel Time and Radionuclide Transport at the Yucca
Mountain Repository Site, SAND85-2701, Sandia National Laboratories,
Albuquerque, New M.

Dudley, A.L., R.R. Peters, J.H. Gauthier, M.L. Wilson, H.S. Tierney, and E.A.
Klavetter, 1988. Total System Performance Assessment Code (TOSPAE)
Volume 1: Physical and Mathematical Bases, SAND85-0002, Sandia National
Laboratories, Albuquerque, New M.
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Section 8.3.5.13 Total System Performance

SCA COMMENT 101

Equation 8.3.5.13-21, which is used to estimate "the partial performance
measure for the Jth scenario class involving releases along the water patway"

(sic; see Comments 95 and 99 for an explanation of why it is not appropriate to
define scenario classes in terms of release mode] appears to have been derived
on the basis of inconsistent assumptions and may be in error.

EVALUATION OF DOE RESPONSE

o DOE replies that the assumptions used in deriving Eq. 8.3.5.13-21 in the
SCP are valid when the fractional release rate r is valid. It points out
that the expression for S on page 8.3.5.13-70 was incorrect, and gives
the correct expression from a later publication than the one originally
cited. The main point DOE makes in its reply, however, is that the model
embodied in the SCP is preliminary, included for illustration only to make
the theoretical discussion clearer.

o It is the NRC's staff understanding from its review of the SCP, that the
model was also ncluded in the discussion for the purpose of deriving
parameter goals for performance allocation. Consequently, the NRC staff
considers that this comment will be closed when the appropriate changes
are made to the performance allocation.

o The NRC staff considers this comment open.



ADDITIONAL INFORMATION FOR COMMENT 101

Comment 101 questioned an equation used for the Estimated Partial Performance
Measure (EPPM). The site charactrization program has matured in a number of

ways since the scp was completed. For example, the EPPM approach was adopted
because total system prformance assessments were not yet available.

Performance assessment is approaching the maturity were analyses can be used
to evaluate data adequacy in terms of integrated regulatory performance
measures rather than EPPHs. EPPMs are no longer used as performance measures
for performance assessment. As reported on page 2-44 of Site
Characterization Progress Report 8, complementary cumulative distribution
functions are used directly as a performance measure. With this
clarfication, this comment should be resolved.
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