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October 25, 1982

U.S. Nuclear Regulatory Commission
high Level Waste Technical Development Branch
Division of Waste Management
Washington, D.C. 20555

ATTN: Mr. Lud Hartung, Project Manager

SUBJECT: Contract No. NRC-02-81-037
Technical Assistance for Repository Design
Task 6, Project No. 16
Letter 175

v.

Gentlemen:

Pursuant to your request (ref. NRC letter 151, dated August 25,
1982 and letter 158 dated October 8 1982), this letter report is
submitted in accordance with the subject contract, Task 6,
Project 16, consisting of Golder -Associates' review of two ONWI
draft technical reports:

o ONWI 310

o ONWI 311

Field and In Situ Rock Mechanics Testing Manual
(October, 1981)

Laboratory Rock Mechanics Testing Manual
(October, 1981)

We were directed to make a "best level of effort' critical review
of these two reports. As directed, the review has been concerned
with the following:

o Testing details

o Rationale for selection of tests, where such a rationale is
evident

o, Information or data needs to support the tests

o Suitability of data gathering methods.
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The compatibility of tests, especially regarding the above
aspects, with respect to Golder Associates' draft Task 2 report
on in situ testing under the subject contract has also been
discussed.

In addition, the review has focused on the issues identified by
NRC and DOE for the SCR review and for the License Application
for Construction Authorization, as have become evident in recent
meetings and correspondence.

As a result of our review, we have a number of comments.
Comments on ONWI-310 are contained in Enclosure 1, and comments
on ONWI-311 are contained in Enclosure 2. For each document
review, -the first section contains General Comments, which have
been categorized as either Technical or Editorial and General.
Under Technical, the following aspects have been specifically
discussed:

1) Test Selection Rationale
2) Data Needed to Support Tests
3) Suitability of the Data Gathering Methods
4) Compatability with Task 2 Draft Report.

The second section of each document review contains Detailed and
Editorial comments on each chapter of the report. These comments
are numbered sequentially, and are referenced to the page and
section where they apply.

Golder Associates trusts that the NRC will find the enclosed
comments on ONWI-310 and -311 useful in their role of regulating
repository development. Should you have any questions or desire
further assistance, please fell free to call on us.

Sincerely,

GOLDER ASSOCIATES

Achard H. Gates, Ph.D., P.E.
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Enclosures (2)
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ENCLOSURE NO. 1
GOLDER ASSOCIATES' REVIEW OF

ONWI-310
FIELD AND IN SITU ROCK MECHANICS TESTING MANUAL

General Comments
Technical

1. Test Section Rationale

The suite of field and in situ tests presented in the manual rep-
resents a partial list of small (borehole) scale and intermediate
scale tests that would be used to geotechnically characterize a
potential nuclear waste repository. The properties evaluated by
the test programs outlined include material distribution,-in situ
stress, deformability, support performance and hydrological prop-

r erties. In situ strength and thermal/thermomechanical properties
are apparently to be considered also. The programs may be gener-
ally considered in two broad groupings: those executed from
surface or within exploratory boreholes (i.e., prior to providing
access to the repository horizon), and those to be carried out
from within the repository horizon once access is available.

In the first grouping (i.e., tests carried out prior to under-
ground access), the manual discusses methods to evaluate material
distributions (geologic mapping, drilling and geologic/geotechni-
cal logging, electric and acoustic logging), in situ stress
measurement (hydrofracturing) and hydrological testing (borehole
packer testing). There would appear to be a variety of additional
test methods which would be useful in characterizing the reposit-
ory site at this stage. In addition to electric and acoustic
logging, there are various other types of logs (e.g., radioactive,
caliper, etc.) which would normally be run in conjunction with the

( recommended tests. Borehole techniques which give either a visual
(e.g., camera or video) or an acoustic (e.g., televiewer) picture
of the borehole wall can also provide useful information. A
variety of surface and borehole seismic techniques can also be
used to enhance the limited data obtained from boreholes.

The borehole injection testing within a packed-off section of the
hole, described within the manual, suffers from a number of
problems. Borehole walls may become damaged by drilling detritus,
particularly within cored holes, and this may result in serious
underestimates of formation permeabilities. Drill stem testing
techniques (incorporating drawdown monitoring during a flowing
phase and pressure recovery monitoring during a shut-in phase) are
recommended as the most useful type of single borehole permeabil-
ity testing.

In the second grouping (i.e., tests carried out within the under-
ground openings) the manual discusses stress measuring USBM gage,
flat-jack testing), in situ deformability testing (flatjack, bore-
hole jack, plate loading) and excavation support monitoring (rock
bolt and steel set). In addition, packer injection testing may be

Golder Associates



v .

ENCLOSURE NO. 2
GOLFER ASSOCIATES' REVIEW OF

ONWI-311
LABORATORY ROCK MCAICS TESTING MANUAL

General Comments
Technical 

1. Test Selection Rationale-

The suite of laboratory tests discussed in the manual represents a
reasonably comprehensive list of small (laboratory) scale tests
that would be undertaken (in total or in part) in order to define
index and quantitative rock material properties at a nuclear waste
repository. The properties evaluated by the test programs pre-
sented include physical (density, porosity, grain size, fabric),
chemical (composition), mechanical (strength, deformability),
thermal/thermomechanical (thermal expansion, thermal conductivity,
specific heat) and hydrological (permeability) properties. Addi-
tional laboratory testing which might be undertaken includes:

o strength testing of structural discontinuities -..
depending on in situ conditions, this type of testing may
provide more or less useful information, e.g., testing of
joint infilling or weathered surfaces. Such laboratory
testing can be undertaken in a direct shear apparatus
(not discussed in the manual) or in a triaxial cell (tri-
axial testing is discussed but the analysis of failure
along preferential failure surfaces is not given).

o point load testing as an indirect measure of tensile
strength might be more convenient then the Brazilian
Test.

o weatherability of rock material - tests such as slake
durability testing can provide an indication of the
susceptibility to weathering of the rock.

2. Data Needed to Support Tests

In order to adequately design a nuclear waste repository, an
understanding is required of the physical, mechanical, geochemi-
cal, thermal/thermomechanical and hydrological properties of the
repository horizon rock mass. The laboratory tests presented
within the manual and discussed above provide both direct quanti-
tative and index data of the type required for repository design.

3. Suitability of the Data Gathering Methods

Some of the tests (e.g., uniaxial compressive strength) presented
in the manual are also given in ASTM or ISRM standards. Many
others, however (e.g., triaxial strength at elevated temperatures)
have no current standards. For this document to achieve standard-
ized laboratory procedures, it should specify the test procedures
to a level of detail which is comparable to that noted in existing
standards. The details of how tests are carried out are very
important to the accuracy of the results.
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