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AQUIFER SYSTEMS IN THE GREAT BASIN REGION OF
NEVADA, UTAH, AND ADJACENT STATES:

A STUDY PLAN

By

James R. Harrill, Alan H. Welch,
David E. Prudic, James M. Thomas,
Rita L. Carman, Russell W. Plume,
Joseph S. Gates, and James L. Mason

ABSTRACT

The Great Basin Regional Aquifer Study includes about 140,000 square
miles in parts of Nevada, Utah, California, Idaho, Oregon, and Arizona.
Within that area, 240 hydrographic areas occupy structural depressions formed
primarily by basin-and-range faulting. The principal aquifers are in basin-
fill deposits; however, permeable carbonate rocks underlie valleys in much of
eastern Nevada and western Utah and are significant regional aquifers.
Anticipated future water needs require a better understanding of the resource
so that wise management will be possible. In October 1980, the U.S Geological
Survey started a 4-year study to (1) describe the ground-water systems as they
existed under natural conditions and as they exist today, (2) analyze the
changes that have led to the systems' present condition, (3) tie the results
of this and previous studies together in a regional analysis, and (4) provide
means by which effects of future ground-water development can be estimated.

A plan of work is presented that describes the general approach to be
taken in this study. It defines (1) the major task necessary to meet
objectives and (2) constraints on the scope of work. The approach has been
strongly influenced by the diverse nature of ground-water flow systems and the
large number of basins. A detailed appraisal of 240 individual areas would
require more resources than are available. Consequently, the general approach
is to study selected "typical” areas and key hydrologic processes. Effort
during the first 3 years will be directed toward describing the regiomal
hydrology, conducting detailed studies of "type" areas, and studying selected
hydrologic processes. Effort during the final year will be directed toward
developing a regional analyses of results.

Special studies that will address hydrologic processes, key components of
the ground-water system, and improved use of technology include evaluations of
regional geochemistry, regional hvdrogeology, recharge, ground-water discharge,
and the use of remote sensing. Areas selected for study using ground-water
flow models include the regional carbonate-rock province in eastern Nevada and
western Utah, six valleys--Las Vegas, Carson, Paradise, Dixie, Smith Creek, and
Stagecoach--in Nevada, plus Jordan Valley, the Milford area, and Tule Valley in

Jtah.
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The valley was chosen for further studies because it is a small basin
where boundary effects and interference between pumped wells are more notice-
able than in larger valleys, and because water levels in several wells were
monitored prior to increased pumping for irrigation. Computer modeling of the
area will hopefully determine whether ground water in Stagecoach Valley is
interconnected with the Carson River and whether increased pumping in the
valley cculd cause water to move Irom the river zoward the heavilw pumped
wells.

Regional Analysis of Results

During the last year of the project, efforts will be concentrated on
summarizing and drawing together results of the descriptive work and special
studies. The objective will be to produce information that portrays the
ground-water resources of the area from a regional perspective.

Information that portrays the character and magnitude of the ground-water
resource will be summarized graphically. Results of the various model studies
will be regionalized in two ways: First, the individual models will be
analyzed in terms of how they, or parts of them, could be applied to other
areas throughout the region. The results of this analysis will be helpful in
setting up other models throughout the region as the need arises. Second, a
set of generalized management alternatives will be defined that reflect the
choices most commonly considered by planners and managers, and the models then
will be stressed according to the manner prescribed for each alternative. The
results will be compared and differences analyzed in terms of the ways in
which various types of flow systems will respond to typical patterns of
development. Finally, a summary report that deals with the overall results of
the entire study will be prepared during this phase of the work.
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