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What if ...

We could predict the availability, flow, and presence
of groundwater in the shallow soil under any
community, anywhere?

What if we could detect the presence, flow rate,

and contamination level of any type of underground
pollution, anywhere?

What if we could get an accurate picture of a
community’s soil types, composition, and density for
agricultural planning, waste disposal, and building
applications?

What if we could learn how to protect the groundwater
resources of communities from sabotage?

At the University of South Carolina Research and Health Sciences division, we are making “what if?” what is!

The Earth Sciences and Resources Institute at the
University of South Carolina (ESRI-USC) is using
an older idea—seismology—as a new way to study
groundwater.

“Our geophysical equipment works a lot like a
sonar system would in water, “ said ESRI direc-
tor John Shafer. “With it, we can put sound in the
ground and obtain a lot of different information
based on how fast and at what frequency our signal
comes back to us.”

Pulsing sound into the ground to determine what is
down there is not a new science, he added, noting
that petroleum companies have been using seismol-
ogy for years to find oil and gas deposits all over
the world.

“But that application is typically very deep below
land surface,” Shafer said, “while the applica-
tions developed by ESRI, with the help of faster
processors and expanded databases, have shown
that much more can be discovered underground at
a much shallower depth than with typical seismic
surveys.

“We have a lot of applications for this technology,”
he said.

“Developers are always looking for suitable ground
and want to know what is under a piece of property
before it is built on.

“Environmentalists want to be able to manage and
track the flow of groundwater to determine likely
pollution sites and the flow of the pollutants to
speed cleanup and restoration.

“Manufacturers are continually challenged with
ways to dispose of various levels of toxic waste. By
knowing where the subsurface geology is favorable,
we can make solid recommendations for under-
ground storage or, in other cases, rule it out.”

Shafer also noted that “farmers and agriculturists
are constantly looking for ways to increase yield
and minimize organic contamination from manure
lagoons and other sources. By knowing where
groundwater is located, we can help farmers access
it for their crops and avoid polluting it with organic
waste.”

He added that the Department of Defense also has
taken an interest in the ESRI-USC research with an
eye toward identifying locations where groundwater
may be especially vulnerable to contamination.
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