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Mr. Dwight E. Shelor, Acting Associate Director
for Systems and Compliance

Office of Civilian Radioactive Waste Management

U. S. Department of Energy, RW 30

Washington, D.C. 20585

Dear Mr. Shelor:

SUBJECT: PHASE I REVIEW OF U.S. DEPARTMENT OF ENERGY (DOE) STUDY PLAN FOR
CHARACTERIZATION OF THE UNSATURATED-ZONE INFILTRATION

On March 1, 1991, DOE transmitted the study plan entitled "Characterization of
the Unsaturated-Zone Infiltration" §Study Plan for Study 8.3.1.17.4.1) to the
U.S. Nuclear Regulatory Commission (NRC) for review and comment. NRC has
completed its Phase I Review of this document using the Review Plan for NRC
Staff Review of DOE Study Plans, Revision 1 (December 6, 1990).

The material submitted in the study plan was considered to be consistent, to
the extent possible at this time, with the agreement on content resulting from
the NRC-DOE agreements made at the May 7-8, 1986 meeting on Level of Detail for
Site Characterization Plans and Study Plans. The NRC staff recognizes that
some of the information required in the agreement, especially many of the
procedures for field tests and methods for analyses, cannot be provided until
the prototype testing described in the study plan is completed. The staff did
not consider that the absence of such information compromised its ability to
conduct its Phase I Review of the material provided. However, the NRC staff
requests that the procedures, methods, and other relevant details be provided
to NRC for its review as soon as they are available.

Among the references l1isted for this study plan are several which have not been
provided to NRC and are not readily available in the public domain. We
therefore request that DOE provide to us the documents listed in the Enclosure.

A major purpose of the Phase I Review is to identify concerns with studies,
tests, or analyses that if started could cause significant and irreparable
adverse effects on the site, the site characterization program, or the eventual
usability of the data for licensing. Such concerns would constitute
objections, as that term has been used in earlier NRC staff reviews of DOE's

ocuments related to site characterization (Consultation Draft Site
Characterization Plan and the Site Characterization Plan for the Yucca Mountain
site). The Phase I Review of this study plan identified no objections with any
of the activities proposed.
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After completion of the Phase I Review, selected study plans are to receive a
second level of review, called a Detailed Technical Review, based on the
relationship of a given study plan to key site-specific issues or NRC open
items, or its reliance on unique, state-of-the-art test or analysis methods.
We have decided not to proceed with a Detailed Technical Review of this study
plan at this time, in part because the technical details required for such a
review will not be available until the prototype studies are comp]eted

If you have any questions concerning this letter, please contact King Stablein
(FTS/[301]-492-0446) of my staff.

Sincerely,
(Origmal Sl{ned <
John J. Linehan, irettor

Repository Licensing and Quality
Assurance Project Directorate
Division of High-Level Waste Management
Office of Nuclear Material Safety
and Safeguards

Enclosure: As Stated

cc: R. Loux, State of Nevada

C. Gertz, DOE/NV

S. Bradhurst, Nye County, NV

M. Baughman, Lincoln County, NV

D. Bechtel, Clark County, NV

D. Weigel, GAO

P. Niedzielski-Eichner, Nye County, NV

C. Thistlethwaite, Inyo County, CA
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Enclosure

References for Study Plan 8.3.1.17.4.1 Requested by NRC

-

v} Abrams, M.J., Conel, J.E., and Lang, H.R., 1984, The Joint NASA/GEOSAT
Test Case Project--Final Report, Paley, H.N., editor: Tulsa, Oklahoma,
American Association of Petroleum Geologists, pt. 2, v. I. Sections 1 and
2, p. 1-1 to 2-24.

0 Bouwer, H., 1961, A study of final infiltration rates from cylinder
infiltrometers and irrigation furrows with an electrical resistance
network: in Trans. Inc. Congr. Soil Sci. 7th, 6:448-456.

0 Constantz, J., and Herkelrath, W.N., 1988, Field measurements of the
influence of entrapped air upon ponded infiltration rates: Infiltration
Principles and Practices, Proceedings International Conference
Infiltration Development and Application, January 1988, Honolulu, Hawaii,
p. 398-407.

o Firdaouss, M., Maalej, M., and Belin, B., 1983, Identification of the soil
thermal diffusivity from the temperature in situ measurements in a
semi-arid region: In R.W. Lewis, J.A. Johnson, and W.R. Smith (eds.),
Proceedings 3rd International Conference Numerical Methods in Thermal
Problems, August 2-5, 1983, Seattle, Wash.

0 Flint, A.L. and Childs, S.W., 1987a, Modification of the Priestley-Taylor
evaporation equation for soil water limited conditions: In 18th
Conference on Agricultrual and Forest Meteorology, W. Lafayette, Indiana,
September, 1987, pp. 70-73.

0 Hammermeister, D.P., Blout, D.0., and McDaniel, J.C., 1985, Drilling and
coring methods that minimize the disturbance of cuttings, core, and rock
formation in the unsaturated zone, Yucca Mountain, Nevada: Proceedings of
the NWWA Conference on Characterization and Monitoring of the Vadose
(Unsaturated) Zone: National Water Well Association, p. 507-541.

0 Hevesi, J.A., Istok, J.D., and Flint, A.L., 1989a, Precipitation
estimation in mountainous terrain using multivariate geostatistical
analysis: 1l-structural analysis.

0 Hevesi, J.A., Flint, A.L., and Istok, J.D., 1989b, Precipitation
estimation in mountainous terrain using multivariate geostatistical
analysis: 2-applications.

0 Kneiblher, C.R.., 1985, Seismic refraction surveys of alluvium-filled
washes, Yucca Mountain, Nevada: Reno, Nevada, University of Nevada, Reno,
unpublished M.S. thesis, 112 p.



Morineau, Y., Simandoux, P., and Dupuy, M., 1965, Etude des
heterogeneities de permeabilities dans les milieux poreux. Compte Rendu
de Ileme Colloque de 1'Association de Recherche sur les Techniques de
Forge et de Production, Rueil, May 31-June 4:273.

Reynolds, W.D., and Elrick, D.E., 1985, Measurement of field-saturated
hydraulic conductivity, sorptivity and the conductivity-pressure head
relationship using the "Guelph Permeameter", in Proceedings, Conference on
Characterization and Monitoring of the Vadose Zone, Denver, Colorado,
November 1985: National Water Well Association, p. 9-33.

Scotter, D.R., Clothier, B.E., and Harper, E.R., 1982, Measuring saturated
hydraulic conductivity and sorptivity using twin rings: Aust. J. Soil
Res. 20:295-304.

Schmidt, M.R., 1988, Classification of upland soils by geomorphic and
physical properties affecting infiltration at Yucca Mountain, Nevada:
Golden, Colo., Colorado School of Mines, unpublished M.S. thesis, 116 p.

Topp, G.C. and Davis, J.L., 1982, Measurement of soil water content using
time-domain reflectometry: Canadian Hydrology Symposium: 82, Assoc. Comm.
on Hydrology, National Research Council of Canada, Ottawa, p. 269-287.



