CONTINUOUS SURVEYING - DUALEM-421S

DualEM provides detailed mapping of the top 10 meters of the soil layers

Prompted by industry demand
for a geophysical method for
detailed mapping of the top soil
layers, Ramboll introduces
DualEM-421s. The method offers
detailed mapping of the soil
electrical resistivity in the top 10
meters.

DualEM-421S
DualEM-421s is an upgrade of
the conventional stangslingram
method. e.g. the equipment
EM31 and EM38 from Geonics
which Ramboll currently uses for
geophysical screening.

When using DualEM-421s data is
measured continuously from
three different separations (1,2
and 4 m), and two spool
orientations; horizontal spools
(HCP) and orthogonal spools
(PRP), Figure 1. The outcome is
a data set containing a total of 6
depth related values for the
apparent electric resistivity.
Subsequent data treatment of
these 6 data points allows us to
determine a strata sequence of
the electrical resistivity of the
soil layers. Combined with

borehole information the
determined electrical resistivity
can be related to a given
lithology within the top 10
meters.
In addition to determining
conducting capacity,
measurements - which can be
related to the magnetic
susceptibility - i.e. the capability
of the soil layers to be
magnetized - are being carried
out for all configurations. These
data are used when locating
large buried items.
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Figure 1. System setup for DualEM-421s
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DualEM-421S specification:
Maximum penetration depth: 10 meters depending on the electrical resistivity of the soil.
Lateral solution: the method can dissolve structures with lateral distribution of a few
meters in the direction of motion.
Production: Largely depends on the size and passability of the area. In open spaces data
can be collected at a speed of up to 10 km/h.
Strengths: Fast and detailed continuous mapping of the top soil layers with a very high
lateral resolution. Mapping of the thickness of layers. As the method is electro magnetic it
is not dependent on direct soil contact, hence mapping can be carried out on frozen soil.
Weaknesses: Requires a resistance contrast of the layers. Is influenced by noise from
electrical cords at a distance of 5-10 meters.

Detailed mapping of the top 10
meters is valuable information.
Ramboll’s DualEM-421s will
contribute with important data in
projects such as:
Mapping potential
percolation areas. e.g. Local
Rainwater Drainage
Mapping "windows" and
providing data when
estimating groundwater
capture zone
Landfill site delimitation and
mapping
Mapping lithology when
designating areas as nitrate
and pesticides vulnerable
zones
Detailed mapping of liming
needs and mapping of the
textural class of the soil
supplement to geotechnical
surveys
Mapping of energy storage.
e.g. horizontal geothermal
heating system

Detecting metal object at
great depths below the
surface

Collecting Data
When mapping large spaces the
instrument is pulled behind a
small vehicle (ATV). The
Instrument itself is either
placed on a sleigh or on
wheels as shown in the
picture on the front page.
When mapping small spaces
the instrument can be pulled
by hand. Positioning is made
with a high precision GPS
which automatically assigns
each of the collected data a
geographical position.
Figure 2 shows the measured
resistance of the six
configurations presented along a
section.
The measured resistances are
also presented as surface maps
showing the measured
resistances of the six depths as
shown in figure 3.

Geophysical
Interpretation
Based on the collected data
geophysical interpretation is
carried out - here the measured

Figure 3. Map of Resistivity
resistances are translated into a
succession of strata - see Figure
4. Combined with borehole
information the succession of
strata can be interpreted to a
geological succession of strata.

Figure 4. Interpretation including
borehole information

Figure 2. Data from the six configurations along a section

