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Request review of NNWSI Draft of Chapter 2 of the SCP. JLinehan

I am requesting Engineers International to conduct a review of Chapter 2

(Draft) of the NNWSI Site Characterization Plan.

The review will be conducted

in accordance with the requirements set forth in Subtask 1 of Task Order 007

of NRC Contract

No. 02-84-002.

Due to the length of the document to be

reviewed, sections 2.1 through 2.5 should be treated as one document for review
and sections 2.6 through the references should be treated as a second document

for review.

Since Task Order 007 is already in place and sufficient funds should be
available for these reviews, this letter allows EI to proceed with the above
stated reviews pending verbal authorization from the NRC Contract Officer.

I understand that the above stated document has been sent to EI under
In reviewing this document EI should compare the contents
with DOE's Annotated Outline for Site Characterization Plans dated January 18,

separate cover,

1985.

EI should also scan the reference 1ist and identify new documents which

were not referenced in the Draft EA or Final EA.

If you have an questions regarding the contents of this letter do not hesitate
to call me at (301) 427-4544,
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Chapter 2 - GEOENGINEERING

Ia this chapter, the mechanical, thermal, and thermomechanical properties
of the rock units and the expected mechanical boundary conditions that are the
bagis for the design of the geclogic repository will be presented. Each
discussion will include a brief summary of generic information from gimilar
rock units and projects and site-specific information,* if available. The
information will be in sufficient datail to (1) permit an understanding of tha
gecmechanical basis of the proposed design of a repository appropriate to tha
aite (Chapter 6) and (2) support the discussion of design issues in Part B.
The discussions will include valuss or ranges of values for the dssign
parameters used in the design and will provide the rationale for selecting -
these preliminary values. '

2.0 INTRODUCTION

This gection will introduce the site Geocengineering to indicate the role
in the site characterization program of the material covered in the chaptar.
This section will include in a brief introductory fashion:

¢ Summary remarks about how the pregsently available informatioen has
been obtained and plans for obtaining additional information

¢ Summary remacks about how the information will be used

" e Discussions about conceptual models that are based upon or are .
supported by the information contained ip the chaptar S
e Discussicns about the quality of present data and the sophistication
of models which will use the data. .
2.1 MECHANICAL PROPERTIES OF ROCK UNITS - INTACT ROCX

The scope of the section, background, equipment and procsdurss,
limitations and uncertainties in data, and dsfinitions (where nseded) will be

stated.

2.1.1 Mechanical Properties of Other Rocks

Machanical properties of rocks from locations other than the site will be
presented, as appropriate. - - . )

-

c o

*Site-speci¥ic information means information gained from tasts done in,
or samples taken from, limited borings, surface outcrops. near-surfacs test
facilities, pre-existing tunnels or mines, etc., near the site proposed for
charactearization. It does pot imply that a shaft has bsen sunk.
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1.2 Mechanical Properties of Rocks at the Site

This section will present the mechanical properties as determined by
1aboratory tests and samples of the potential host rock and of other rock
wmits important for the design of a repository appropriate to the site. Data
on elastic and inelastic behavior, compressive and tensile strength, and the
effacts of heating and fluid pressure are presented. Geologic borehole logs.
geclogic cross gsections, or photographs accumulated during preliminary site
exploration activities will be provided, as appropriate. to show where the
tests were .conducted or samples taken. Anisotropic proparties will ba
addressed or isotropic approximations justified.

2.2 MECHANICAL PROPERTIES OF ROCK UNITS - DISCCNTINUITIES

The scope of the section, background. eqmpuuné and procedures,
limitations and uncertainties in data, and definitions (whare needad) w:.n be

stated.

2.2.1 Mechanical Properties of Discontinuities in Other Rocks

Mechanical properties of discontinuities in rocks from locations othar
than the site will be presented, as appropriate.

2.2.2 Mechanical Proparties of Discontinmuities in Rocks at the Site

The mechanical properties and physical characteristics of discontinuities
(fractures, joints, bedding planes, inclusions, woids) present in the rock .
units will be described. Site-specific data as well as available generic data
from similar rock units and enviromments will be provided. The discussion
will include the coefficient of friction. the compressibility of fractures and
£illing materials, and the effact of heating and changes of pora pressure on
the mechanical propertias of the joints, fractures. bedding planes, and other
discontinuities.

2.3 MECHANICAL PROPERTIES OF ROCK UNITS - LARGE SCALE

The scope cof the section., background., equipment and procedures.,
limitations and uncertainties in data, and definitions (whare needed).

2.3.1 Mechanical Properties of Othar Rocks

trength,. deformability., and creep data (where appropriate) for rocks
£zom locations other than the site will be presented, as appropriates.

2.3.2 Mechanical Properties of the Rocks at the Site

The resultg“ocf any large-scale laboratory or field test, such as plate-
bearing test. block test, chamber test, flat jack test, Goodman jack test, or
convergence tast will be presented. Large-scalu here means tests of
sufficient size to take into account the discontinuities, such as fractures,
joints, and inhomogeneities of the media. Non-standard tests will be
discussed in detail including procedures., equipment, instrumentation, data
reduction, and uncertainties.

-
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2.3.3 Relationship Between Intact Rock., Discontinuities, and Large-Scale Rock
Properties

The relationship between the results of the laboratory tests and the
results of the large-scale tests will be discusged. Site-~specific data will
be provided as well as available generic data for similar rock units and
enviromments. Any rock mass classification schiemes used to predict rock mass
properties based on intact rock and discontinuity properties will be
described, as will any analytical modsls (determinigtic or probabilistic) used
toc evaluate rock mass properties.

2.4 THERMAL AND THERMCMECHANICAL FROPERTIES = INTACT ROCX

The scope of the section, background, equipment and procadures.
limitations and uncartainties in data, and defimtzons (vhere needed) will be
prasentad.

2.4.1 Thermal and Thermomechanical Proverties of Other Rocks

The results of tests on intact rock from locations othir than the site
will be presented, as appropriate. Properties include thermal conductivity,
heat capacity, and coefficient of thermal expansion.

2.4.2 Thermal and Thermomechanical Properties of Rock at the Site

The results of laboratory studies of the thermal propercties of the rock
units at the site, including thermal conductivity, heat capacity, and ths
coefficient of thermal expansica, will be presented.

2.5 mmmmmmm LARGES@L:.

Tha scope of the sec“iou. background, eq!.u.pmnt and procednres.
limitations and uncertainties in data, and definitions (whera nsedsd) will be

presented.

2.5.1 Thermal and Thermomechanical Properties of Other Rocks

The results of large scale testing of rock at locations other than thes
site will be presented, as appropriate. Properties include thermal
conductivity, heat capacity, and coefficient of thermal expansion.

2.5.2 Thermal and Thermomechanical Provberties of Rock at the Site

Results of any field studies and in-situ studies of the thermal and
thermomechanical gtope:ties of the rock units will bs presanted. Nonstandard
tests that have been concucted to obtain such results will be discussged in
detail, including procedures, equipment. instrumesntation, data reduction, and
uncertainties.

2.5.3 Relationship Between Intact Rock and Large Scale Proverties

The relationship between the results of laboratory tests and ths results
of large-scale tests will be discussed. The effect of joints and
inhomogeneous material will be discussed. -
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2.6 STRESS FIELD

The scope of the section, background, equipment and procedures,
limitations and uncertainties in data. and definitions (where needed) will be
presented.

2.6.1 Stress Field in Reqgion of the Site

Information will be presented from direct measurement and other’
ocbservations concerning the regional stress field.

2.6.2 Stress Pield at the Site

The stress field data specific tc the site and the assumptions used to
infer stress from field observations will be provided. The expected direction
and magnituds of the principal stresses as a function of dapth will hs
discussed. Thas data presented here will ba referenced in Section 1.3 and will
provide the basis for discussions relating stress field to tectonics contained
therein.

2.7 SPECIAL GECENGINEERING PROPERTIES

This section will describe any special thermal, mechanical,
thermomechanical coupled propertias, or other properties of ths rock units
that were considered in developing the design of a repository appropriate to
the site {(e.g., brine migration, thermal decrspitation, thermal dewatering).
Available site-specific data as well as generic data from similar rock units
will be provided.

. 2.8 EXCAVATION CHARACTERISTICS QF ROCK MASS
The scope of the section and background information will be provided.

2.8.1 Excavation Characteristics of Similar Rocks

Excavations under rock conditions similar to the rock conditions at the
site will be discussed, including various techniques such as controllad
blasting and mechanical excavation. The discusgsion will address the
monitoring and analysis of ths excavations.

2.8.2 Excavation Characterigtics of Rock at the Site

Excavations in rock at or near the site will be discussed, including
excavation mthods and procsdurss, monitoring techniques., and analysis,

2.8.3 Ms in Geoengineering Proverties Due to Excavation

The potenxul changesg in gecenginsering properties that might be produced
by the variocus excavation techniques will be svaluated. Appropriate methods
for avoiding or mitigating such damages will be digscussed. The impact of
these considerations on repository design will be summarized.
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2.9 SIMMARY

This gection will link the data and analyses presented in Part A -
Chapter 2 to Part B of the Site Characterization Plan.

2.9.1 Summary of Significant Results

This subsection will present a synopsis of the significant rasults
recorded in Chapter 2 in terms of:

e FPerformance acbjectives

e Conceptual models and boundary conditions

¢ Need for further data from site characterization

e Quality of the data, including uncertainties.
Cm#-nfarences to othar parts of the SCP will be providad.

2.9.2 Raiation to Design

This section will summarize the significant interrelationships betwesn
the information presented in thig chapter and the design characteristics
discussed in Chapters 6 and 7.

2.9.3 Identification of Information Needs
Information nesds relevant to geocengineering will be identified in this
section. The relationship to Part B will be discussed, and a preliminary

priority of information naeded to complete sita characterization will be
prasented.

2.9.4 Relation to Regulatory Guide 4.17

This section will presant a site-specific synopsis of the information
requested in Reg. G\u.dc 4.17 which has not been shown to be a requirement. for
this SCP.

REFERENCES

A list of all pertinent refersnces will be provided.
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