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STATEMENT OF PROBLEM
 

The U.S. Department of Energy (DOE) is preparing a license application for a high-level nuclear 
repository for construction at Yucca Mountain, Nevada--just to the west of the Nevada Test Site and forty 
miles northeast of Death Valley, California. The repository is to be a mine in unsaturated volcanic tulTs 
beneath the mountain. 

Underlying the Tertiary tufts that make up the upper parts of the mountain at the site is a sequence of much 
older Paleozoic carbonate rock that is a good aquifer. Winograd and Thordarson (1975) working at the 
Nevada Test Site in the 1950s indicated that this large Paleozoic Carbonate Aquifer underlies a large area 
of southern and eastern Nevada and integrates the groundwater hydrology of a number of valleys in the 
region. Groundwater that flows beneath Yucca Mountain and the Nevada Test Site and discharges in large 
spring complexes to the south--Ash Meadows in Nevada, and the Furnace Creek springs in Death Valley, 
California. Flowing groundwater in the Paleozoic Carbonate Aquifer is one potential pathway by which 
contaminants from the proposed repository could reach the biosphere. 

Working on behalf of Inyo County, California, the Hydrodynamics Group is concerned with the potential 
ibr contaminants from the Yucca Mountain Repository to reach the Paleozoic Carbonate Aquifer. A 
number of groundwater models of the hydrology of the area were created. Key models include Yucca 
Mountain Repository site model by DOE, several regional models by the USGS, and several models by our 
Group. The models show that should contaminants reach the Carbonate Aquifer they will almost certainly 
be quickly transported to the springs in Death Valley. 

What Protects �he Carbonate Aquifer at Yucca Mountain 
Only one borehole, UE 25pl, reached the Paleozoic Carbonate Aquifer in the vicinity of Yucca Mountain; 
it penetrated the aquifer at a depth of approximately 1200 m (3900 ft). The aquifer was quite permeable 
with a low porosity--less than 1% porosity. It also had a hydraulic head in the Paleozoic Carbonate 
Aquifer that was 15 m higher than the hydraulic head in the overlying Tertiary volcanic rocks. This higher 
head has the potential to move groundwater upward from the carbonate into the overlying volcanic 
sequence of rocks. As long as the head relationship remains as presently observed, the carbonate is 
protected from contamination moving downward from the repository to the Carbonate Aquifer. Our group 
drilled a second deep Paleozoic Carbonate Aquifer observation well just to the northeast of the Funeral 
Mountains in California, adjacent to Death Valley National Park. 

A Potential Problein 
Hydraulic head is one of the more ephemeral of hydrologic conditions. Head is subject to change by 
development of groundwater for water supply in the Amargosa Valley south of the Repository site. The 
population of southern Nevada is growing rapidly. Local groundwater is looked to for a large portion of 
the water supply. Both the valley fill deposits and the Paleozoic Carbonate Aquifer are targets for 
development. Groundwater pumping, lowering the hydraulic head, could eliminate the upward hydraulic 
head gradient that serves as the barrier to contaminate movement into the Carbonate Aquifer at Yucca 
Mountain. 



                                       

For example, recently the Southern Nevada Water Authority (SNWA) proposed to pump groundwater from 
the Paleozoic Carbonate Aquifer in the vicinity of Ely, Nevada and pipe it to Las Vegas. In a recent 
request they received approval to pump from the Nevada State Engineer pump 74 million cubic meters 
(60,000 acre-feet) annually from Spring Valley. Nye County has recently made a request to pump 87,680 
acre-feet per year, from the Carbonate Aquifer in the vicinity of the southern boundary of the Nevada Test 
Site. 

The Bottom Line 
Ground water development could destroy the upward head gradient in the Paleozoic Carbonate Aquifer that 
currently serves as a barrier to downward contaminant movement at Yucca Mountain. Should 
contaminants reach the Paleozoic Carbonate Aquifer, they will be transported quickly to the springs in 
Death Valley. 
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