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IN SITU TEST LOCATIONS AND IMPLEMENTATION
LOGISTICS FOR ESF TESTS/PROGRAMS

(SOURCES: SITE PROGRAM ANNUAL PLAN 1994 & 1995, OMB 5-YEAR PLAN)

YEARS IN PARENTHESIS INDICATE [NITIAL START (PLANNED OR ACTUAL) OF TEST OR FIRST PROGRAM COMPONENT

CONSTRUCTION PHASE (NON-DEFERRABLE) TESTS CONDUCTED IN TBM ENVELOPE

Consolidated Sampling

Perched Water Testing in the ESF (Contingency)
Hydrochemistry Tests in the ESF

Underground Geological Mapping

Construction Monitoring

CONSTRUCTION PHASE (NON-DEFERRABLE) TESTS IN ALCOVES

Consolidated Sampling

Radial Borehole Tests in the ESF

Hydrochemistry Tests in the ESF

Hydrologic Properties of Major Faults Encountered in the ESF
Underground Geological Mapping

Construction Monitoring

DEFERRED TESTS IN THE ESF RAMPS/MAIN DRIFT

Consolidated Sampling

Excavation Effects Test

Intact-Fracture Test in the ESF

Seismic Tomography/Vertical Seismic Profiling at the ESF
Construction Monitoring

Air Quality and Ventilation Experiment

In Situ Testing of Seal Components

ll‘ l

(1993)
(1993)
(1995)
(1993)
(1993)

(1994)
(1994)
(1994)
(1995)
(1994)
(1994)

(1997)
(1997)
(1997)
(1997)
(1997)
(1996)
(1998)



IN SITU TEST LOCATIONS AND IMPLEMENTATION
LOGISTICS FOR ESF TESTS/PROGRAMS (CONTINUED)

(SOURCES: SITE PROGRAM ANNUAL PLAN 1994 & 1995, OMB 5-YEAR PLAN)

IN SITU ALCOVE TESTS IN THE CORE TEST AREA/RAMP EXTENSIONS (TSw2)
{Including Deferred Ramp Alcoves)

Consolidated Sampling

Radial Borehole Tests in the ESF

Hydrochemistry Tests in the ESF

Hydrologic Properties of Major Faults Encountered in the ESF
Underground Geological Mapping

Construction Monitoring

Percolation Tests in the ESF

Diffusion Tests in the ESF

Thermal/Mechanical Properties

Near-Field Hydrologic/Geomechanical Properties

PLANNED TESTS IN CALICO HILLS NONWELDED UNIT (All Tests TBD)

Underground Geological Mapping

Consoclidated Sampling

Field Scale Experiments to Study Radionuclide Transport at YM
Intact-Fracture Test

Percolation Tests in the ESF

Radial Borehole Tests in the ESF/Bulk Permeability Tests in the ESF
Hydrochemistry Tests in the ESF

. Diffusion Test in the ESF

In Situ Testing of Seal Components l ‘



CURRENT ESF FIELD TESTING STATUS

PROGRAMS ONGOING: |
e GEOLOGIC MAPPING/SAMPLING (14 STUDY PLANS)

~ e GEOHYDROLOGY (1 STUDY PLAN)
e CONSTRUCTION MONITORING (2 STUDY PLANS)

e CONSOLIDATED THERMAL TESTING ( 2 STUDY PLANS)

- FRAN RIDGE LARGE BLOCK (FIELD PREPARATION)

- ESF IN SITU TEST (PLANNING/DESIGN UNDERWAY FOR
LATE FY 96 INITIATION)



EXCAVATION STATUS - ESF NORTH RAMP

. ASOFJULY 10,1995, THE HEAD OF THE TBMS AT STATION 11438 METERS. S

< i




EXPLORATORY STUDIES FACILITY - TEST LOCATIONS

[ TBM TESTING
- HYDROCHEMISTRY TESTS IN THE ESF

~ CONSOLIDATED SAMPLING
~ UNDERGROUND GEOLOGICAL MAPPING
- PERCHED-WATER TESTING IN THE ESF (CONTINGENCY

CONSTRUCTION MONITORING

COVE #1 .
- HYDROCHEMISTRY TESTS
- RADIAL BOREHOLE TESTS (ANISOTR

N

- Jr—
{  HYDROCHEMISTRY TESTS

S DEFERRED ALCOVES
IN THE NORTH RAMP

- HYDROLOGIC PROPERTIES OF MAJOR FAULTS (BOW RIDGED

@ ALCOVE #3
- HYDROCHEMISTRY TESTS
. RADIAL BDREHQFE TESTS (TIVA CANYON/PTn CONTACTY

LCOVE #4 {
- HYDROCHEMISTRY TESTS i
- RADIAL BOREHOLE TESTS (PTn/TSwl CONTACT) !

i
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s~ - RYDROCHEMISTRY TESTS
o { - HYDROLOGIC PROPERTIES
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THERMAL TEST AREA
AND
NORTH RAMP EXTENSION

- THERMAL/MECHANICAL PROPERTIES
- NEAR-FIELD HYDROLOGIC/GECOMECHANICAL PROPERTIES
- DIFFUSION TESTS IN THE ESF

- PERCOLATION TESTS IN THE ESF
CONSOLIDATED SAMPLING
UNDERGROUND GEOLOGICAL MAPPING
RADIAL BOREHQOLE TESTS IN THE ESF
HYDROCHEMISTRY TESTS IN THE ESF
~ CONSTRUCTION MONITORING

TEST OO

e
L

OF MAJOR FAULTS (DRILL HOLE wASH)

ALCOVE #6
- WYDROCHEMISTRY TESTS
- HYDROLOGIC PROPERTIES OF MAJOR FAULTS (SUNDANCE/GHOST DANCE)

ALCOVE #7
- HYDROCHEMISTRY TESTS

e i
fh.-‘\:.q, - HYDROLOGIC PROPERTIES OF MAJOR FAULTS
1 R oo e,
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4 DEFERRED ALCOVES M
IN THE MAIN DRIFT e N
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FINAL DECISIONS DN DEFERRAL:

TEST/EXCAVATION, AND TESTING IN DEFERRED
ALCOVES IS DEPENDENT ON OBSERVATIONS DURING
EXCAVATION, EVALUATION OF EARLY TEST RESULTS,
AND PROGRAM PRIORITIES.

NOTES:

13 DEFERRED ALCOVES
IN THE SOUTH RaMP
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AS OF JULY 10, 1995:

5

FULL PERIPHERY MAPPING COMPLETED TO
TUNNEL PHOTOGRAMMETRY COMPLETED TO
RQD CLASSIFICATION COMPLETED TO
DETAILED LINE SURVEY COMPLETED TO

GEOLOGIC MAPPING IN THE ESF

CS 10+50 m
CS 10+60 m
CS 10+40 m
CS 10+41 m




IMPACT OF GROUND CONDITIONS ON GEOLOGIC CHARACTERIZATION

GROUND CONDITIONS AND IMPLEMENTED SUPPORT SYSTEMS VARIOUSLY AFFECT SITE CHARACTERIZATION ACTIVITIES.
ESF DESIGNERS, CONSTRUCTORS, AND TEST MANAiiRS WORK CLOSELY TO FACILITATE EFFECTIVE FIELDING OF
TESTS.




GROUND SUPPORT INNOVATION FOR MAPPING EFFICIENCY

AS AN ALTERNATIVE TO LAGGING BETWEEN STEEL SETS IN CERTAIN GROUND CONDITIONS, INTERLOCKING 2x6 INCH
MESH IS NOW BEING INSTALLED WHERE APPROPRIATE IN THE NORTH RAMP. THE USE OF THIS MESH PROVIDES A
BETTER EXPOSURE OF THE TUNNEL CIRCUMFERENCE AND FACILITATES MORE PRODUCTIVE GEOLOGIC MAPPING.




ADMINISTRATIVE RAMP CROSS SECTION:
LITHOLOGY AND BOREHOLE PROJECTIONS SECTION VIEW
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RECENT GEOLOGIC CONDITIONS IN THE ESF

UPPER PAINTBRUSH NONWELDED (PTn) AT APPROX. CS 7+51 m

ALTERED TUFF (Tpbt2) BISECTED BY FAULT PLANE AT STATION 10+31 m,
LEFT RIB
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CONSOLIDATED SAMPLING IN THE ESF

LIST OF STUDIES SUPPORTED BY CONSOLIDATED SAMPLING PROGRAM:
- LABORATORY DETERMINATION OF MECHANICAL PROPERTIES OF INTACT ROCK
- LABORATORY DETERMINATION OF THE MECHANICAL PROPERTIES OF FRACTURES
IN-SITU DESIGN VERIFICATION
CHARACTERIZATION OF THE EFFECT OF INTRODUCED MATERIALS ON CHEMICAL AND
MINERALOGICAL CHANGES IN THE POST-EMPLACEMENT ENVIRONMENT
WATER MOVEMENT TESTS, REV. 1
CHARACTERIZATION OF THE PERCOLATION IN THE UNSATURATED ZONE - SURFACE-BASED STUDY
CHARACTERIZATION OF THE PERCOLATION IN THE UNSATURATED ZONE - ESF INVESTIGATION
MINERALOGY, PETROLOGY, AND CHEMISTRY TRANSPORT PATHWAYS
HISTORY OF MINERALOGIC AND GEOCHEMICAL ALTERATION OF YM
BIOLOGICAL SORPTION AND TRANSPORT
CHARACTERIZATION OF STRUCTURAL FEATURES IN THE SITE AREA
: CHARACTERIZATION OF YUCCA MOUNTAIN QUATERNARY REGIONAL HYDROLOGY
@1 UNSATURATED ZONE HYDROCHEMISTRY
LABORATORY THERMAL PROPERTIES

AS OBJUNE 28, 1995, 668 SAMPLES HAVE BEEN CO TED IN THE STARTER TUNNEL, ESF NORTHRAMP AND
: : ALCOVES IN SU T OF 14 STUDY PLANS. :




CONSTRUCTION MONITORING IN THE ESF

IR TR

AS OF JULY 10, 1995, 26 STEEL SETS HAVE BEEN INSTRUMENTED WITH 6-POINT CONVERGENCE PINS AND A
TOTAL OF 324 STRAIN GAUGES. 4 MPBXs AND 1 SPBX HAVE BEEN INSTALLED IN THE ESF NORTH
RAMP, AND 1 MPBX AND 2 SPBXs WERE INSTALLED IN ALCOVE #1 FOR THE MEASUREMENT OF ROCK
DEFORMATION. RQD SCAN LINES ARE CONDUCTED ON 5 METER INTERVALS BEHIND THE TBM SHIELD.



&

GEOHYDROLOGY TESTING STATUS
ESF ALCOVE 1

ESF ALCOVE #1, LOCATED AT APPROXIMATELY CS 0+40 m, WAS CONSTRUCTED TO INITIATE HYDROCHEMISTRY AND
RADIAL BOREHOLE TESTING IN APRIL, 1994. CROSS-HOLE TESTING BEGAN IN APRIL, 1995. THE FIRST 10 METERS
F ALCOVE #1 IS BEING USED AS A DISPLAY AND JAEORMATION AREA FOR UNDERGROUND TOURS HE ESF.




ESF ALCOVE 2

®

FINAL PREPARATION FOR ALCOVE #2 BEGAN IN MARCH, 1995 AND IS LOCATED AT APPROXIMATELY CS 1+70 m. THE
ALCOVE WILL BE USED FOR THE TESTING OF HYDROLOGIC PROPERTIES OF THE BOW RIDGE FAULT. DURING
THE CONSTRUCTION, SANDIA NATIONAL LABORATORIES IS MONITORING CONSTRUCTION EFFECTS WITH STRAIN
GAGES AND ACCELEROMETERS. AS OF JULY 10, THE ALCOVE IS APPROXIMATELY 37 m LONG.

R




ESF ALCOVE 3

CS 7+70

CS 7+50

CS 7+60

ALCOVE #3 WILL BE PLACED SUCH THAT TWO GEOHYDROLOGIC FEATURES CAN BE TESTED: AT APPROXIMATELY 7+50, THE
TIVA CANYON DENSELY WELDED TO UPPER PAINTBRUSH NONWELDED CONTACT (UPPER RIGHT) AND AT
APPROXIMATELY 7+70, THE LITHOSTRATIGRAPHIC CRYSTAL POOR LOWER NONLITHOPHYSAL TO THE CRYSTAL POOR

TO SHOWS A POTENTIAL ALCOVE BREAKOUT.ATION.

‘Rlc ZONE CONTACT (UPPER LEFT). THE LOWE'




DIESEL EMISSIONS TESTING IN THE ESF

THE DIESEL EXHAUST EMISSIONS STUDY WAS CONDUCTED IN THE ESF NORTH RAMP AT STATION 0+70 m ON APRIL 29,
1995. THE STUDY WAS ESTABLISHED TO CARRY OUT ESF VENTILATION AIR COMPOSITION ANALYSIS BEFORE,

DURING, AND AFTER THE OPERATION OF A LOCOMOTIVE DIESEL ENGINE PARKED IN THE TUNNEL’S VENTILATION
AIR STREAM. AT RIGHT IS THE VOLATILE ORGANIC COMPOUNDS (VOC) SAMPLE BOTTLE. :




DIESEL EXHAUST VENTILATION TEST - APRIL 29, 1995

Tunnel Face at: 633.86 Meters
Average Ventilation Flow Rate: 1166.41 Cubic Meters/Min
Average Dilution Rate: 93.39:1

Total Air Change: 26.30 Min

AVERAGE EXHAUST CONSTITUENT VALUES

At Locomotive Vent Line
NOX 42.6 (ppm) 98.2 (ppb)
SOX 0.0* (ppm) | 116.3 (ppb)

co 15.5 (ppm) 3.85 (ppm)

*Threshold Detection Limit: 1 ppm
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LARGE BLOCK TESTS AT FRAN RIDGE

THE LARGE BLOCK TESTS AT FRAN RIDGE CONTINUE WITH THE CONSTRUCTION
OF A CONCRETE PAD WITH CABLE WAYS AROUND THE BLOCK AND THE
HORIZONTAL CORING OF HEATER AND INSTRUMENTATION EMPLACEMENT
HOLES IN THE BLOCK. THE GOALS OF THE TEST ARE TO GAIN INFORMATION
ON THE COUPLED THERMAL-MECHANICAL-HYDROLOGICAL-CHEMICAL
PROCESSES THAT WILL BE ACTIVE IN THE NEAR-FIELD ENVIRONMENT OF A’
REPOSITORY; TO PROVIDE FIELD DATA FOR TESTING AND CALIBRATION
MODELS; AND TO HELP IN THE DEVELOPMENT OF MEASUREMENT SYSTEMS ‘
AND TECHNIQUES.
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THERMAL TESTING IN THE ESF
CONCEPTUAL LAYOUT APPROVED BY TEST ORGANIZATIONS

DRIFT SCALE
THERMAL TESTING
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T - INSTRUMENTATION
T SHAKEDOWN REGIDN

///’/
/,/'// EARLY SMALL-SCALE THERMAL-MECHANICAL-

HYDROLOGICAL TESTING AND INSTRUMENTATION
SHAKEDOWN IS SCHEDULED TO BEGIN IN THE FALL OF
1996 AND WILL BOLSTER CONFIDENCE IN THE ABILITY
TO CONSTRUCT AND INSTRUMENT THE REMAINDER OF
THE TEST AND GAIN SOME THERMAL-MECHANICAL
DATA NOT DERIVABLE FROM OTHER PLANNED
ACTIVITIES.

i

AS THE SHAKEDOWN/GEOMECHANICAL AREA IS BEING CONSTRUCTED AND INSTRUMENTED, CONSTRUCTION WILL
CONTINUE ON THE THERMAL TEST FACILITY. THIS WILL INCLUDE A REPOSITORY EMPLACEMENT-SCALE, HEATED
DR™ “WITHSIGNIFICANT THERMAL-MECHANICAL-F" “"ROLOGICAL INSTRUMENTATION, WING HEAT"™SAND A

PLATE-LOADING COMPONENT. TESTING

<HEDULED TO BEGIN IN THE SPRING OF 1997



