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ABSTRACT

Descriptions of the use of six geophysical techniques are
presented to provide a broad understanding of their application
to sensing buried wastes and waste migration. Technical |anguage
is avoi ded as nuch as possible so that those with |imted technical
background can acquire a general understanding of current tech-
ni ques sufficient to define project requirenents, select profes-
sional support, and nonitor and direct field progrns.

Enphasi s on cost-effective investigations at hazardous waste
sites requires an integrated, phased approach: (1) prelimnary
site assessnment involving the use of aerial photography, on-site
i nspections, and readily available information to approxi mate
site boundaries and |ocations of waste concentrations, as well as
probabl e site geol ogy; (2) geophysical surveys to pinpoint buried
wastes, estimate quantities, and delineate plunes of conductive
contam nants in groundwater; and (3) confirmation of groundwater
contam nation through nonitoring well networks designed on the
basis of plunes and subsurface stratigraphy defined by the
geophysi cal surveys.

The six geophysical techniques described include netal detec-
tion, nmagnetonetry, ground penetrating radar, electronmagnetics,
resistivity, and seismc refraction. Metal detectors and nmagneto-
nmeters are useful in locating buried wastes. Ground penetrating
radar can define the boundaries of buried tranches and ot her
subsurface disturbances. El ectronmagnetic and resistivity nethods
can hel p define plunes of contam nants in groundwater. Resistivity
and seismc techniques are useful in determ ning geol ogi cal
strati graphy.

Sinmple netal detectors respond to changes in electrical
conductivity caused by the presence of netallic objects, both
ferrous and nonferrous. Magnet oneters detect perturbations in the
earth’s geonagnetic field caused by buried ferromagnetic objects
such as druns, tools, or scrap netal. They sense ferrous objects
at greater depths than netal detectors and can | ocate objects
even in the presence of interferences created, for instance,
by fences.

A ground-penetrating radar system radi ates short-duration
el ectromagnetic pulses into the ground from an antenna near the



surface. These pul ses are reflected frominterfaces in the earth
(such as trench boundaries) and picked up by the receiver section
of the antenna. El ectronmagneti ¢ conductance neasuring devices
yield a signal proportional to the conductivity of the earth
between the transmtter and receiver coils. Many cont am nants
wi Il produce an increase or decrease over the background con-
ductivity and thus can be detected and mapped. The resistivity
nmet hod neasures the electrical resistivity of the geohydrol ogic
section which includes the soil, rock, and groundwater and provides
a tool to evaluate contam nant plunmes and | ocate buried wastes.
Seismc refraction techni ques can deternm ne the thickness and
depth of geologic layers and the travel time or velocity of
seismc waves within the layers, thus revealing variations in
site conditions.

Thi s docunment was submitted by Technos, Inc., in fulfillnent
of Contract No. 68-03-3050 to Lockheed Engi neering and Managenent
Services Conpany, Inc., under the sponsorship of the U S
Envi ronnental Protection Agency. This report covers a period
from August 1, 1981, to Decenber 31, 1982, and work was conpl eted
as of Decenber 31, 1982.
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