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NNWSI EXPLORATORY SHAFT PERFORMANCE ANALYSIS DOCUMENT REVIEW

Document: Performance Analysis Studies to be Used in Determining Quality
Assurance Levels for the Exploratory Shaft Design and Construction
Activities

Reviewers: K. Hanna, D. Conover, and R. Kneisley

The review of the subject document was performed in conjunction with the

review of the document entitled "Comments on the Nevada Nuclear Waste Storage

Investigation (NNWSI) Exploratory Shaft Conceptual Design Report

(LA-9179-MS)". We concentrated primarily on evaluating DOE's estimation of

the extent of the damaged zone surrounding the exploratory shaft and the

effect of the damaged zone on shaft stability and sealing. The review

comments correspond to the first two NRC comments in Section I of the

"Comments" document.

Comment 1 - Damaged Zone

We believe that DOE's estimate of the size of the damaged zone is reasonable,

based on the following:

a) The methods used to estimate the extent of the damaged zone (Ref. 1) are

logical and thorough and use conservative parameters where data are

unavailable.

b) A previous Bureau of Mines study conducted to determine in situ stresses

in tuff at the Nevada Test Site (Ref. 2) shows a stress profile around an

underground opening which increases to a maximum level approximately 40

in. from the face and then decreases to undisturbed levels about 60 in.

from the face. In addition, the presence of a blast damage zone caused by

conventional blasting, extending approximately 1 ft. from the face is

indicated by the inabiliy to obtain intact overcores. From this study,

the extent of the damaged zone attributed to blasting and of the resulting



stress redistribution is expected to range up to 60 in. wide. The

overcoring tests were conducted at a depth of 1,200 ft and suggested that

no abnormally high horizontal stresses were present. These conclusions

are consistent with the input parameters and results of reference 1.

c) A preliminary stability analysis (Ref. 3) indicated that the damaged zone

may extend to 4 ft. into the shaft wall. Using the values of physical

properties given in reference 4, the horizontal stresses should be less

than those calculated in reference 3, with a corresponding reduction in

the width of the damaged zone.

Determination of the width of the damaged zone is dependent upon in situ

stress and rock physical property data, both which are currently not

available. However, the range of the size of the damaged zone is expected to

be small; the conservative estimate used by DOE should provide a reasonable

basis for the associated permeability and flow analyses.

Comment 2 - Blast Damage

We agree with the proposed plan to use a smooth blasting technique on the

periphery of the shaft to reduce overbreak and blasting damage. Because the

permeability of fractured rock is thought to be proportional to the fracture

spacing and the cube of the fracture aperture, every effort should be employed

to reduce the generation of new fractures and/or the enlargement of existing

fractures. We also concur with the estimate of blast damage set forth in

reference 1 (5 to 10 times the hole diameter), which is consistent with

current controlled blasting practice. We suggest that a pre-splitting

technique be considered in addition to the proposed smooth-blasting technique,

particularly in any highly fractured zones intersected by the shaft.



Comment 3 - Permeability Distribution

It should be recognized that the distribution of fractures in the damaged zone

is not likely to be uniform and may follow preferential directions due to in

situ stresses or anisotropy. Although the average permeability of the

damaged zone may be comparable to DOE's estimate, high permeability zones may

exist locally which could provide a preferential pathway for infiltrating

water. Depending upon the backfilling materials and techniques used, such

high permeability zones may also form in the backfill and could result in

channeling and subsequent bypassing of the backfill plug.

Comment 4 - Floor Drainage

DOE presumes that the potential for the exploratory shaft to provide

preferential drainage from the repository rooms to the Calico Hills unit has

been minimized by assuming that most of the inflow water will drain through

the floor of the repository drifts before reaching the shaft. It is, however,

stated (App. B, Sec. 4.2.3, p. 27, 28) that drainage through the floor may be

inhibited by an accumulation of fine material which may render the floor

virtually impermeable, in which case all inflow water would be available for

drainage through the shaft. We suggest that procedures, such as those

described in reference 5, be implemented to minimize the accumulation of fines

on the drift floor and/or provide means to enhance drainage through the

floor.

Comment 5 - Shaft Liner and Shaft Internals

DOE has adequately discussed the effects of the shaft liner and shaft

internals on shaft sealing; we have no additional comments.
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