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May 26, 1987
Contract No. NRC-02-85-08
Fin No. D-1020
Communication No.. 132

Mr. Jeff Poh1e
Division of Waste Management
Mail Stop 623-SS
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

RE: NTS

Dear Jeff:

I am enclosing a Task Description Summary entitled "Mathematical
Simulation of Unsaturated Flow in Yucca Mountain." If you have
any questions or comments, please call.

Sincerely,

James L. Osiensky
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TAS< DESCRIPTION SUMMARY

1. TASK TITLE:

Mathematical Simulation of Unsaturated Flow in Yucca Mountain.

1.1. Objective:

To determine the effect of nonhomogeneities in flow properties of
the Topopah Spring unit on the horizontal distribution of
vertical flux.

1.2. Technical Approach:

The USGS conceptual model includes the suggestion that a portion
of the vertical flux in Yucca Mountain is diverted around the
Topopah Spring unit by a "capillary barrier". The evidence for
this concept is that the flux above the Topopah Spring unit is
more than 0.5 nm/yr but the in situ moisture tension of the
Topopah Spring unit indicates that the flow occurs at a high
tension which would indicate a flux of less than 0.5 mm/yr.

Another possible explanation for this situation is that due to
the wide range in measured hydraulic conductivity values for the
matrix in the Topopah Spring unit, regions may exist in which the
water can move through the matrix at high tensions but at rates
greater than .5 mm/yr.

We propose to investigate the effect of nonhomogeneous matrix
properties on the horizontal distribution of flux by modeling
with the unsaturated flow program UNSAT2. This program will
simulate the unsaturated flow of water through a porous medium
with various boundary conditions.

We propose to use a rectangular finite element mesh consisting of
about 150 elements. A uniformly distributed downward flux will
be applied to the upper boundary. Three sets of data for
material properties will be used: 1) a set which represents the
least permeable values measured for the Topopah Spring unit, 2) a
set which represents the most permeable values measured for the
Topopah Spring unit and 3) a set which represents average values
of the Topopah spring unit. The following simulations will be
conducted.

1. A vertical flux of 0.5 mm/yr will be applied uniformly to the
upper boundary with average values of material properties in
all elements. The distribution of flux along the bottom



boundary will be monitored to assure that the flux remains
distributed uniformly if the material is homogeneous.

2. The aforementioned simulation will be repeated with a variety
of arrangements of the three different sets of material
properties. These simulations will investigate the
hypothesis that wide ranges of matrix conductivity may result
in regions of high flux. The horizontal distribution of flux
at the bottom boundary will be noted when the flow approaches
steady state conditions. This portion of the investigation
will probably consist of about six different simulations.

3. Depending on the outcome of the above simulations, some of
the simulations may be repeated with different values of
flux.

1.3. Product Description:

The product of this investigation will consist of a written
report that describes the simulations, and presents the results
in a series of diagrams that show the distribution of material
properties and the resulting distribution of flux at the lower
boundary. Analysis and conclusions will complete the report.

1.4. Schedule:

It is not possible to predict a schedule for the completion of
this proposed task. Work products and future meetings required
by the NRC which have not been scheduled at this time prevent our
determining a precise work schedule for this task. We expect
this work to require one man-month of effort.

1.5. Task Assignment/QA:

The work will be conducted by Dr. George Bloomsburg. Dr. Roy
Williams will review all work. Barbara Williams will provide QA
on the proposed product.


