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tTEM – COVER LARGE
AREAS RAPIDLY
The tTEM system is an electromagnetic method developed to achieve a
high-resolution of the geological and hydrogeological architecture. Compared
to more traditional methods, like Electrical Resistivity Tomography (ERT)
where approximately 1 mile of data can be collected per day, the tTEM system
enables collection of up to 40 miles of data per day.

While the system is being pulled
by an All-Terrain Vehicle (ATV)
or other type of vehicle, data are
being recorded every milli-second
providing a very high lateral
resolution. The distance in between
the survey lines are often determined
by accessibility as well as the desired
horizontal resolution needed to
resolve the geological variations.
A typical line spacing ranges from
50 to 100 ft.
Resolution
The depth of investigation is
150-200 ft (50-70m), however the
system is frequently undergoing
improvements that will increase
the depth.
The transmitted electromagnetic
field is turned off very quickly
in order to resolve the shallow

sediments. The minimum thickness
of the first layer is in the range of
5 ft but at greater depths, the
vertical resolution will be reduced.
Typically, a vertical resolution to a
depth of 200 ft is represented by
5 layers as seen on the example.
Soundings along the survey lines are
extracted every 10 feet to resolve any
abrupt lateral changes and a GPS is
mounted on the system in order to
locate the data efficiently with high
accuracy.
Repeatability
The system is tested and calibrated
at the Danish National Test site. The
calibration is performed in order
to confirm that there is no drift in
the instrumentation data so that
the surveys can be repeated with
extreme precision.

Applications
• Mapping the potential for
infiltration of surface water
as a part of Managed Aquifer
Recharge (MAR) projects
• Mapping basin boundaries and
delineation of aquifers e.g. paleo
channels
• Mapping interface between fresh
and saline water along coastlines
• Mapping extent of landfills and
conductive plumes
• Mapping of levees and potential
weak zones
• Geological mapping as a part of
geotechnical investigations
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Figure 1. Lillerupgaard. The area is approximately 1x1 mile in size. The tTEM lines with a general lines spacing of 100 feet. The colored
thematic map represents the resistivity as horizontal slice 10 meter above sea level.

CASE: LILLERUPGAARD
In Lillerupgaard, there is an abrupt
contrast between the resistivity of tertiary
clay and a buried valley filled with alluvial
deposits, and in a span of two days, an
area of one square mile was covered using
the tTEM method and its high-resolution
data nicely outlined the boundaries of the
paleo channel as well as smaller incised
buried secondary channels in the tertiary
clay.
Using these data, a couple of boreholes
were placed in the secondary channels
confirming the presence of coarser
material. It is also evident from the tTEM
data that there is no hydraulic connection
between the secondary channels and
where the groundwater transported
through the secondary channels will reach
the main buried valley in the area.

Figure 2. A vertical section orientated from NE towards SW. Two secondary channels are
incised in the tertiary clay

Figure 3. A vertical section orientated from WNW towards ESE. The vertical section
shows the clay on top of the alluvial sand sediments and the very sharp boundary of the
paleo channel.
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