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FY-97 ACTIVITIES TO BE CONDUCTED IN THE ESF

COMPLETE INSTRUMENTATION SET-UP ON LARGE BLOCK
COMPLETE HEATED DRIFT EXCAVATION

CONSTRUCT 12. 5 METER CAST-IN-PLACE LINER (CIP)

COMTEE T TE T A A NI L B N B T VA S Y}
DATA COLLECTION SYSTEM (DCS) INSTALLATION AND SET-UP
DRI 650 8 g2 by B T R T N S S T A BT 1

HEATED DRIFT TEST BOREHOLE DRILLING/CORING

HEATER TURN-ON AT LARGE BLOCK
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TBD by DOE (February 97)
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Purpose of Testing in Alcoves 6 & 7

Determine the flow properties through
- Pneumatic monitoring

- Pressure tests

- Gas chemistry

- Temperatures
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GHOST DANCE FAULT (IN NORTH)

Based on surface investifgations, the Ghost Dance
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PRELIMINARY
. Northern Ghost Dance Fault Alcove

Drill Room Layout (Alcove #6)
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‘PRELIMINARY

Southern Ghost Dance Fault Alcove
Excavation Logic and Drill Room
Layout (Alcove #7)
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TEMPERATURE (degrees Celsius)
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Pneumatic Pressure Monitoring in Borehole GTB#1a
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Pressure, in Kilopascals
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MINERAL RECORDS OF PERCOLATION
IN THE ESF

Calcite (CaCO3) and Opal (SiO2°H20) are deposited in fractures
and cavities by downward-percolating water.

Surface

Calcite (gray or blue-fluorescing) and opal (green-fluorescing)
coatings in open cavities from the ESF.

MITIE AL CDEEC 20 W
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MINERAL RECORDS OF PERCOLATION

IN THE ESF
AGE DETERMINATION

Depositional ages are
determined by isotopic
dating (U-series, ''C, U-Pb).
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protracted history of
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o miNERAL @ECORDS OF @
PERCOLATION IN THE ESF
MINERAL DISTRIBUTION

Distribution of secondary minerals in the ESF identifies zones of past

percolation.

o
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CALCULATIONS OF PAST FLUX

Amounts of water required to precipitate the secondary minerals are
derived from mineral distributions and ages.
* Discrete flux estimates range from 0 to 20 mm/yr for 5 m intervals
» Spatially averaged minimum values range from 0.1 to 1 mm/yr
» Estimates are dependent on hydrochemical evolution models



Possible diversionary role of the PTn on percolating waters. Isotopic

in The ESF

additional isotopic evidence of flux

Mineral Records of Percolation

compositions for both Sr and U indicate major differences above and below PTn.
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DISTRIBUTION OF 36CI/CI RATIOS MEASURED FOR ESF SAMPLES

Measured 36¢1/Cl Ratio (x 10'15)
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WATER USED (in nf/week)

WATER USAGE IN ESF
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Thermal Studies

THERMTST 125 NWTRB.PPT 1 22-97




LARGE BLOCK TEST

e To Study the coupled TMHC processes in a medium of

e controlled thermal boundary

controlled moisture boundary

large scale

multiple fractures and inhomogeneities

well pre- and post-test characterizations.

e To test instrumentation in a quasi in situ environment.

o To test waste package materials in a quasi in situ
environment.






Exploratory Shaft Facility
Thermal Test

e Drift Scale Test

e Single Heater Test
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- = e
Schematic of ESF Thermal Test Facility

Floor Heaters
Bulkhead

Plate-Loading

Instrument Holes
from Heated Drift

Wing Heaters

Instrument Holes
from Observation Drift
Drift Scale Test Single Heater
Test

PRELIMINARY

(Not to Scale)

Wing Heaters ——
Instrumentation
Boreholes

ESFTST.CDR.123




® o
Why the Drift Scale Test?

Predict and measure coupled T-M-H-C
processes at an appropriate scale

e Temperature distribution and heat transfer
modes

* Propagation of the drying and re-wetting regions
 Changes in water chemistry and mineralogy
e Thermal expansion and deformation modulus



Layout of Drift Scale Test
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Cross-Section of Drift Scale Test
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Schedule for the Drift Scale Test

« Initiate Heating
« Terminate Heating (min.)
« Terminate Cooling

« Submit Final Report

December 8, 1997
December 8, 1999
December 8, 2001

July 1, 2002



Single Heater Test

s

THE THERMOMECHANICAL TEST BLOCK WAS COVERED WITH INSULATION IN LATE AUGUST IN PREPARATION FOR AN
AUGUST 26, 1996 HEATER TURN ON.




@
Why the Single Heater Test?

e Shakedown

e Simpler-Smaller-Shorter



@ Perspective Northeast View
Single Heater Test




Layout of Single Heater Test
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Cross-Section of Single Heater Test
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Schedule for the
Single Heater Test

» Initiate Heating (on time) August 26, 1996
« Terminate Heating (min.) May 26, 1997
- Terminate Cooling February 26, 1998

- Submit Final Report June 30, 1998
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Results to Date
Single Heater Test

* Test Proceeding as Planned



Temperature (°C)
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.emperature Measurementglear the Heater Mid-length
Single Heater Test
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Single Heater Test: Measurements
Perspective View

Input Sensor Locations
November 30, 1996 (Day 96) o

Degrees C
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Single Heater Test: Measurements
Perspective [sotherms

Cutaway Along Heater
November 30, 1996 (Day 96)
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‘ Single Heater Test: Predictions

Perspective Isotherms
Cutaway Along Heater
November 30, 1996 (Day 96)
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Single Heater Test: Measurements
Perspective Isotherms

100 Degree C Isotherm and Data Points
November 30, 1996 (Day 96) %

&

16.6 m within 100 degree isotherm



Chronology of Measured Resistivity Ratios
. Single Heater Test
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Measurements of Resistivity Ratios

N

MAIN DRIFT

Single Heater Test

Vertical Slice Along ERT Boreholes
October 25, 1996 (Day 60)

10/25/96

\

Alcove Drift

Temperatures on
10/23/96
TC-6-1 99.8C
TC-6-3 81.8
TC-6-5 59.1
TC-6-7 43.7



Predicted Liquid Saturation at Year 1 (Base Case)
Single Heater Test
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Permeability Values From Test Conducted in May 1996
Single Heater Test

A-A Collar Locations
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Configuration of the Single Heater Test
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Geometry of the Air Injection Test
in Boreholes 16 and 18

16-1, 16-2 .. .18-4 - Sensor Locations
P - Packer

Zone 3 | Py P3 | — VZone1 > Py
Borehole 18 18-4 Zone 2 > 2 18-1
18-3 18-2




® ® ¢
Borehole 16 Observations

e 5.5 liters of water collected in zone 4 on
November 25, 1996

e Zone 4 (before test)
~ Relatively low air permeability
— Fracture at low angle lined with white mineral(s)

e Zone 4 (during test)

— Temperature and relative humidity dropped
significantly before water collection

— Air permiability was lower after water collection

THERMTST 125 NWTRB.PPT.1-22-97
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Relative Humidity (%)

Relative Humidity (%)
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Borehole 16 Observations

(Continued)

e Comprehensive suite of chemical and isotopic
analyses are ongoing

— Preliminary data suggests water is not drilling fluid

— Preliminary data suggests water is condensate
exposed to fracture minerals

— Confirms anticipated water mobilization
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Single Heater Test: |
Displacement Comparison

for MPBX-3 on November 30, 1996 (Day 96)
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Displacement relative to collar (m)

Predicted Dis;’cement for MPBX-3
Single Heater Test

4.00E-3 ) —
o Anchor BX-3-1 lnegative = compressionl
~Anchor BX-3-2| , - o e
3.50E-3|- |<=Anchor BX-3-3| : : ;
- |~Anchor BX-3-4| |
~Anchor BX-3-5{ |
-+Anchor BX-3-6| :
3.00E-3 |- : :
750 ) S AR Y I HRCE TCPet FETEY FRPRSps P s BRI B
N
2.00E-3 |-
N
1.50E-3 | —
1.00E-3 |~
B
S.00E-4 —
L
O.00EQHE+T™ (o
P ] | | i | | T R R T
>00E % 01 02 03 04 05 06 07 08 09 1 1.1 1.2

Time from Heater Turn-On (8/26/96) in Years



Displacement (mm)
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Single Heater Test
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Chemistry: Single Heater Test
- Chemical sensors are faulty

- “SEAMIST” sampling pads and water samples
are primary sources



