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Looking SW over Yucca Mtn. 



Reasons for Geologic Disposal 

• Currently waste is stored at temporary 

facilities – DOE sites and Power Plants 

• Need to have secure, safe, long term 

storage for decommissioned weapons  

• Legal requirement for DOE to accept 

spent fuel from nuclear power plants 





Concepts 

• 20 years of scientific and technical 

investigations 

• Oversight - NRC, EPA, NAS, NV, Nye Co. 

• Must comply with RCRA, CERCLA 

• NRC licensing 

• No likelihood of volcanism, earthquakes 

• 1000’ below surface, 1000’ above water 
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Location 

of Yucca Mountain 

 

-  approximately 

100 miles northwest 

of Las Vegas, 

Nevada 



Location – 

 90 miles 

NW of Las 

Vegas – 

surrounded 

by Nevada 

Test Site 

and Nellis 

Air Force 

Base 



Land 

Ownership 

in the 

vicinity of 

the 

Nevada 

Test Site 



Air photo 

of 

Nevada 

Test Site 

(outlined 

in thin 

yellow 

line) 

 

Yucca 

Mtn. is in 

lower left 

corner 



Location of 

tunnel, 

proposed 

repository, 

and major 

faults and 

drainages 



Looking South over Yucca Mountain 
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Review Process 

• Department of Energy 

• Nucear Regulatory Commission (NRC) 

• Nuclear Waste Technical Review Board 

• U.S. Geological Survey 

• State of Nevada, Nye County, etc. 

• Scientific peer review 

• International Atomic Energy Agency 



Positive Features of  

Yucca Mountain 

• Repository would be in unsaturated zone 

• Desert environment – 7.5 “/yr precipitation 

• Zeolite minerals present 

• Remote location – isolated from population 

centers 

• Natural barriers to supplement engineered 

barriers 

• Closed hydrologic basin 





Geologic studies 

• Geologic studies 

• Geologic mapping – rocks and faults 

• Boreholes, trenches, core, samples 

• Geophysical studies – mag., gravity, etc. 

• Geochemical studies 

 

 



Major Geologic Issues Investigated 

• Rocks -  Stratigraphy and Engineering 
Characteristics 

• Hydrology - water depth and flow 

• Effect of heat at repository horizon 

• Geochemistry of rocks and radionucleides 

• Potential for Volcanism 

• Potential for Earthquakes 

• Potential for Human Interference - Mining 



Block Diagram of Yucca Mountain  
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Location of major stratigraphic and hydrologic boreholes 



Bore-

holes  

at 

Yucca 

Mtn 



Cross-section of Yucca Mountain 





Ghost  

Dance 

Fault  

Mapping 
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Detailed 

Fracture  

analysis 

 



Engineering Studies 

• Tunnel – Tunnel Boring Machine - TBM  

• Alcove tests 

• Large Block and other heater tests 

• Tested mechanical,chemical, and 

hydrologic properties of rock samples 

• Examined engineered materials for 

corrosion resistance 



Front of Tunnel Boring Machine 



Tunnel Boring Machine  









Alpine Miner Excavating 

 the Access Drift 



Large 

Block 

Heater 

Test 



Large Block Heater 

Test –  

 

various instrumentation 

sensors 







Hydrologic Investigations 

• Unsaturated zone flow 

– Measure infiltration rate 

– Determine air and water movement properties 

• Saturated zone – water table 

– Measure depth to water table 

– Conducted aquifer tests to determine 

transport and other properties 

– Injection tracer tests 































Potential for Volcanism 

• Three periods of volcanism in last 40 Ma 

– Mid-Tertiary volcanism = 17 - 7 MA 

– Basin & Range volcanism = post-7 MA 

– Recent Volcanism – Crater Flats Cinder 

Cones = 1  MA – waning & moving westward 

• Chance for a volcano disrupting a 

repository is virtually nonexistent 

• Chance = 1 in 70,000,000 or 0.0000014% 

per year 



Simplified 

Geologic Map 















Potential for Earthquakes 

• Vibratory ground motion decreases with depth, 

so earthquakes have less impact underground 

• No active faults at the repository site – 140,000 

yr.old caliche overlies Bow Ridge fault 

• 11 MA volcanics conformably overlie some faults 

• Engineers will design the facilities to withstand 

any severe earthquake considered likely at 

Yucca Mtn. 





 

Trench 14  

 

Controversy concerning 

possibility that this is  

hydrothermal activity 

that could penetrate the site. 

 

Additional studies concluded:  

 

- pedogenic (soil-related) 

caliche layers at the top that 

conformably overlie the zone 

are 140,000 years old  

 

- there has been no upward 

hydrothermal movement since 

about 11 Ma. 

 





Conclusion 

• Geologically Speaking - Is It Safe? 

–  Yes! 

• Where would you rather have it? 

– At the 131 sites in 39 states? 

– Adjacent to the Nevada Test Site? 

• Subject to regulation by NRC 

• Continuing monitoring required 



At Yucca Mountain near the  

Nevada Test Site 

Where should we put the high-level radioactive 

waste? 

At the 131 sites in 39 states? 
OR 



For further information 

• http://www.ymp.gov 

• 1-800-225-6972 

• YMP Science Center - Las Vegas – 4101 

Meadows Lane = 702-295-1312 

 

http://www.ymp.gov/

