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ELECTRICAL IMAGING
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Figure 1: Electrical imaging traverse indicating top of rock, voids,
and potential sinkhole areas.

lectrical imaging can
Eprovide information on

distinct  subsurface
boundariesand conditionswhich
can indicate soil or bedrock
lithology changes. Science
Applications International
Corporation (SAIC) provides
electrical imaging services to
clients across the United States.
SAIC uses electrical imaging to
map thelateral and vertical limits
of wastepitsandlandfills; identify
the location of preferential
groundwater flow paths in sand
and gravel channels and bedrock
fractures; map top of bedrock;
and identify potential sinkhole,
void, and cavern locations.

Data Collection

IC utilizesan automatic
ultielectrode switching
stem which passes an
electrical current along multiple
paths at various depths and
measurestheresulting associated

voltages. The number of
electrodes for a typical imaging
survey ranges from 28 to
106 electrodes. The electrical
imaging systemutilizestwoarrays
of multi-corecableswhichextend
outward in opposite directions
from the centrally located
switching unit and resistivity
meter. Resistivity measurements
are recorded from all possible
combinations between two
electrodes. As the spacings
increase, the resistivity meter
measures at greater depths and
increasing volumes of ground.
Datacanbecollectedwithavariety
of electrodearrays, but thedipole-
dipole electrode arrangement is
used most often because of its
increased resolution.

Data Reduction

nterpretation of the raw
imaging (apparent resis-
tivity) datawithout reduction
would provide a product very
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similar to electromagnetic (EM)
methods (e.g., the interpretation
would only be qualitative).
Inversion of the data to true
resistivities provides a more
unique or quantitative
interpretation of thedata. SAIC
uses resistivity inversion
processing software to produce
a two-dimensional resistivity
model based on the apparent
resistivity data.

Data Interpretation

[lowing the data collec-

ion and dataprocessing,

theEl electrostratigraphy
information is used to interpret
the potential gross stratigraphy
under a study area. Dry materi-
as have higher resistivity than
similar wet materials because
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Figure 2: Electrical imaging traverse which identified the location of a
bedrock fault which was believed to be a preferential flow
path for groundwater transport.

moi stureincreasestheir ability to
conduct electricity. Thisresistiv-
ity change, if indicated inthe ob-
served electrostratigraphy, can
represent water tabledepths. Be-
neaththewater table, siltandclay-
freesandsandgravelswill havea
much higher resistivity than silts
or clays under similar moisture

conditions due to finer-grained
material sacting asbetter conduc-
tors. Inbedrock, morecompetent
bedrock withlessfracturingtypi-
cally hasahigher resistivity than
fractured, less-competent bed-
rock. Also, very low resistivities
could indicate conductive fluids
(plumes) or very conductiveclays.
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Figure 3: Electrical imaging traverse indicating the location of the constructed landfill boundary with
bedrock.
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