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Underground testing in the Exploratory Studies Facility @SF) began in November, 1992 with a testing 
program designed to support TBM construction-phase activities (mapping, drift stability/construction 
monitoring, sample collection) and in-situ tests in 7 alcoves and 4 niches along the North Ramp and ESF 
Main Drift. Significant findings include: 

Alcove 1 (Upper Tiva Canyon), Alcove 7 (Southern Ghost Dance Fault Drift) (El Nino) 

The arrival of El Nino has allowed the Project to implement tests in two locations in the ESF, which will 
provide the ability to monitor the climatic effects associated with an increased rainfall event. 

Alcove 1 has been sealed with a bulkhead door to lessen the dry-out conditions related to tunnel ventilation 
and re-establish ambient conditions. Above the alcove, on the surface, an infiltration system has been 
installed to provide a constant head of water. This additional water will shorten the time associated with 
percolation and seepage through the rock matrix. 

Alcove 7 has been sealed with 2 bulkhead doors to isolate regions in the drift with regard to the exposed 
fault and an area adjacent to the fault that is representative of the in-situ conditions expected in the potential 
repository horizon. Instrumentation has been installed on the exposed surface above the underground drift 
and in the crown of the drift. With the expected occurrence of the El Nino climatic event this year, the 
potential for "fast" transport along a well-characterized fault could be studied. It is not anticipated that 
water will be visible on the crown of the drift, however the change in water saturation is possible within the 
near future. 

Alcove 3 (Upper Paintbrush Contact) and Alcove 4 (Lower Paintbrush Contact) 

Vertical boreholes have been drilled/cored in the invert in order to bound the bedded tuffs overlying the 
potential repository horizon unit. Matrix properties derived from these core specimens will provide 
information, which will be used to model percolation and seepage through the bedded tuffs. Planned 
geophysical logging of the boreholes will provide in-situ moisture densities throughout the bedded tuffs. 

In the terminal end of Alcove 4, a small field scale unsaturated percolationlseepage test will be conducted 
utilizing short boreholes which are above sealed geologic contact that are also intersected with small near 
vertical fractures. A slot excavated under this test-bed will be utilized to collect tracersfdyes that are 
released from the boreholes. 

Alcove 6 (Northern Ghost Dance Fault) 

Current results have provided gas ages from 2,400 to 4,500 years. Minor concentrations of Tritium have 
been encountered (evident fast flow). Fault zone permeabilities range from 1.3 to 1 1 .1  darcys, which are an 
order of magnitude higher than surrounding Topopah Spring units (0.06 to 0.7 darcys). 

Approximately midway down the Southern Ghost Dance Access Drift, a series of short boreholes have 
been drilled in the right rib in an area that has a significant amount of fractures. Under these boreholes, a 
slot was excavated in order to allow for collection of the dyes and tracers that were released into the upper 
boreholes. This study will provide information regarding percolation and seepage through the potential 
repository horizon in a fractured area. 

Alcove 5 (Thermal Testing Facility) 



The Drift Scale Test has been started. The heaters (wing and canister) have been turned on, the current 
plan calls for a 4 year heating phase, followed by a similar time for cool down. Temperatures currently are; 
canister 121°C, rock 103"C, and air 10S°C. This information will be used in understanding the Thermal- 
Hydrologic-Mechanical-Chemical coupled processes important to potential repository performance. Active 
testing, including air permeability and geophysical techniques, are being conducted from the Access , 

Observation Drift which monitor moisture movement throughout the test duration. Post test 
characterization £rom the Single Heater Test is underway. This includes field pneumatic measurements as 
well as field mechanical analyses in addition to laboratory analyses of core for hydrologic, thermal, - 

mechanical, and mineralogic/petrologic properties. 

Busted Butte 

Planned construction has been completed for this phase of testing and drilling/coring has been completed in 
preparation of a large scaled Unsaturated Zone (UZ) transport test within the Busted Butte facility located 
approximately 5 km from Yucca Mountain. This test will provide information critical to understanding the 
importance of the Calico Hills formation to radionuclide retardation and colloid migration in the UZ, and 
validation of laboratory scaling and transport model validation issues. Tracers will be released into the 
injection boreholes, samples will be collected from the collection boreholes and geologic conditions will be 
monitored from instrumentation installed within 'the test bed. Subsequent planned testing will include the 
use of radioactive tracers that have been characterized in lab studies. 


