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INTRODUCTION

The Spent Fuel Test--Climax (SFT-C) is a test of deep geologic storage and
retrieval of commercial spent nuclear fuel assemolies (Ramspott et al.,
1979), The test is conducted under the technical direction of the Lawrence
Livermore National Laboratory (LLNL)} as part of the Nevada Nuclear Waste
Storage Investigations, which are administered by the Departme -t of Energy's
Nevada Operations Office.

During the early stages of the project extensive geologic ma »ing was
carried out in the drifts of the SFT-C. The primary objective of this mapping
effort was to characterize the geologic structure of the rock mass at tne
SFT-C facility for use in safety and design considerations, instrument siting,
and interpretation of test results. The resulting geologic discont nuity data
were entered into a datanase file an an LLNL computer system for sut equent

analysis.

The purpose of this report is to document the SFT-C genlogic structure
mapping database and to make it available for use by researchers outside of
LLNL. Sketch maps from the field notes have been published previously (Wilder
and Yow, 1981), and an analysis and interpretation of the structural data and
overview of the geologic setting of the SFT-C are also separately reported
(Wilder and Yow, 1984). Core logging data from site investigation and
instrumentation boreholes have been documented (Wilder et al., 1982, and
Thorpe, 1984); a report on post-test core logging and a core logging database
are in preparation at this writing.

SFI-C MAPPING

The SFT-C is sited at the Nevada Test Site at a depth of abcut 1378 ft
{420 m) within the Climax granitic stock (Fig. 1). Construction of the SFT-C
facility was descrided by Patrick and Mayr (1981); Fig. 2 illustrates tne
layout and stationing of the SFT-C drifts. The three parallel drifts (one
canister drift and two heater drifts) are each over 200 ft (61 m) long, and
extend N61W from the Rail Car Room to the Receiving Room. The central
canister drift is about 15 ft wide x 20 ft high (4.6 m x 6 m), and tne two
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Figure 1. Geologic setting of the Spent Fuel Test-Climax.
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Figure 2,  Layout of SFT-C Drifts,




adjoining neater drifts are each apbout 11 ft wide x 11 ft high (3.4 m x 3.4
m). A 12 ft wide x 12 ft high (3.7 m x 3.7 m) tail drift extends 35764 from
tne facility access drift, and a 15 ft wide x 10 ft nigh (4.6 m x 3 m) aicove

rans JU8C from the tail drift to tne Rail Car Room.

Aappina of geonlogic discontinuities at tne SFT-C proceeded in stages and
11 Jitfering lavels of detail. Several people were involved in tne mapping
effart, and mapping was necessarily affected by the constructinn activities
{darider ang Yrw, 1931). devartheless, aver 2500 discontinuities inciuding
inints, shears, and farlts were mappeq in the SFT-C drifts. After the mapping
i pean completed the data was coded from tne field notes for entry into tne
jatanase ysing a formit described below. Frinr to use of the database Tar any
analssns, the data files were printed and each line was read and coapared with
e Cingd netes. Errors in the data files were marked on the printed copies

ant tnen crossed of T owhen corrected so that the proofreading could pe verified.
phdtdell WalP L DATABASE

fhe entire datanase of geplogic structure data from the SFT-L mapping -
raproduced on the twn microfiche that accompany this report. cach
Sveoontinuity recorded in bhe field notes is represented by four Tines of
intoeaation 1n the database, using the format shown in Table 1. Abbreviations
<. tn the datanase are listed 1n Table 2, while the conventions and

Jo* it1ons used in preparing the database are explained in the fallowing

Soaspone . A saple nage from the database is shown in Figure 5.
ft, rio {wnlij, and survey stationing on the first line- w0
ty bisting are self-explanatory. Tne neignt rerers v - .

o tioe ipglure in feel apove the drift invert (floor) at the station al which
ng Teature wds waepped. All features are referenced to drift stationing as
Shown in Figure z and in the skeich maps punlished by Wilder and Yow {1981).
i discontinuity numrers do not follow any facility-wide scheme because the
+2using was done in drift seqments, eacn ordinarily 50 feet or more in
Lnali, sance the discontinuity numners are not unique, tney shoulc he used
arat ]y and in condunction with drift, rib, and station identifiers,
adarticularly where they indicate relationships netween features.
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TABLE 1. FORMAT OF DATABASE DISCONTINUITY ENTRIES

DATA ITEM UNITS LINE COLLUMANS
drift name - ] 1-n

rib identifier -- 6-10
station at which mapped feet 1 11~15
height at which mapped feet 1 16~-20
joint number -- 1 21-25
strike azimuth rdegrees 1 26-30
dip degrees 1 31-3%
dip azimuth degrees 1 3640
apparent dip direction 1* degrzes 1 41-45
apparent dip 1* degrees 1 46-50
reference plane 1 sirike degrees i 51-55
reference plane 1 dip degrees i 56-60
apparent dip direction 2% degrees 1 61-65
apparent dip 2* degrees i 66-70
reference plane 2 strike degrees 1 71-75
reference plane 2 dip degrees 1 76-~80
apparent joint length feet 2 1-5

joint tnickness feet 2 6-10
number of jaints in group -- 2 11-15
width of group feet 2 16-20
splay lacatians and leagths feet 2 21-40
joint morphology -~ 2 41-60
relation to other joints .- 2 61-80
joint surface texture -- 3 1-20
description of filling - 3 21-50
description of alteration -- 3 51-80
remarks /comments - 4 1-80

* as seen on the indicated reference plane



TABLE 2. GEOLOGIC STRUCTURE DATABASE ABBREVIATIONS

AB
ALC
BL .
CAL
CAN
CHL
CLA
DIS
ER
FE or FE OX
FEL
FL

H

MO
NA or NAD

NF
NHD
NR
P
Qrz
REC
SAU
SER
SHD
sp
SR
ST
TD
WR

albite alteration

alcove

bleaching

calcite

canister drift

chlorite

clay

disseminated

east rib

iron oxide stains

feldspar

floor or invert

height of splay above floor
apparent length of splay
molybdenite

outer rib of heater drifts, west of
doors {see Fig. 2)
northwest end of Receiving Room
north heater drift

north rib

pyrite

quartz

receiving room

sausserite

sericite

south heater drift

splays

south rib

station of splay occurrence
tail drift

west rib
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Figure 3.

Sample Listing from Geologic Structure Mapping Database



Strike and dip direction are both given in degrees as an azimuth measured
clockwise from true north. Complete orientations were recorded for over 1800
of the discontinuities. For the remainder of the data set, however, actual
orientations could not be mapped because of poor exposure. Where possible,
the apparent dip directions and dips of such features and the orientations of
two surfaces upon which they appeared were recorded. These variables were
then used to calculate true orientations if adequate ."easurements were

available.

The length of each feature in the database is that given in feet by the
field personnel when such information was recorded. However, in most cases
the lengths of mapped features were partially sketched rather than measured
and noted. Discontinuity lengths were therefore scaled from the mapping
sketches for database entry, and may not be at all represent.tive of actual
trace lengths on the drift ribs. Thicknesses recorded in the mapping data
refer to apparent thicknesses of features, in feet, including any filling

materials or mineralization.

In cases where field notes indicated a group of two or more parallel
fractures that were too close together to expeditiously map or sketch
individually, the database entries are duplicated to represent the number of
discontinuities (number in group) actually forming the feature mapped. The
corresponding group width is given in feet. Splays, morphology, relations,
surface texture, filling description, and wall rock alteration are all to be
understoad with reference to the list of abbreviations ie Table 2.

The fourth line of information for each discontinuity is for miscellaneous
notes or remarks recarded in the field notes. These often include apparent
structural relationships, and field assessments of shears and faults. Shears
in this context are major, continuous features that evidence mineral crushing
or clay filling, but without obvious offsetting of other discontinuities.
Favits are features which offset other discontinuities, and which often
centain quantities of gouge materials (Wiilder and Yow, 1981).



CONCLUSIONS AND ACKNOWLEDGMENTS

Information gn over 2500 discontinuities mapped at the SFT-C is contained
in the enclosed geologic structure mapping database. Over 1800 of these
features include complete descriptions nf their orientations. This database
15 now available for use by other researchers.

Dale Wilder planned and supervised the mapping efforts that acquired this
data set. James Springer helped with data entry for construction of the
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