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Introduction
Profiling geophysics i.e. resistivity and IP-methods, have been used for assisting in making a
plan for final coverage of an old landfill (household waste), at Härlöv, Kristianstad, southern
Sweden. The measurements were carried at two occasions and at different parts of the area,
see Figure 3, and with two different purposes. On the NE part of the landfill, where the waste
was previously covered with an unknown variety of soil material, the purpose was to find out
the thickness and the type of material. As a reference soil sampling was carried out at c/c 50
m. On the NW part of the landfill the final coverage, with dense enough material, was said to
be finished. The geoelectrical methods were hence used as a controlling technique, focusing
on the thickness of the coverage, see Figure 5.

The Härlöv landfill
The total landfill, covering an area of 52 ha, has been used since the 1950s and is situated
right next to one of the main rivers, Helge å, in a protected wetland in southern Sweden.
Härlöv is holding a household waste in a rather broad manner (including fridges, building
material etc), with a maximum depth of 10-12 m. In 2012-2015 the area is supposed to be
opened as a recreational area.

Background
In 2004 all depositing at active landfills not including a tight bottom geological barrier had to
be stopped and the landfill covered with dense enough material (clay, bentonite, synthetic
membrane). Since at Härlöv all sorts of, mostly, mineral material had been dumped as a
coverage, the question of how much of this material was dense enough not to let through more
than 50 l/m2, year of rain. A c/c 50 m soil sampling program was carried out, however
resulting in a not very clear picture of the thicknesses and type of materials. It was obvious
that a more spatial method was needed, and the geoelectrical methods where introduced.

Figure 1 The Härlöv landfill, Kristianstad, southern Sweden.
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Instrument, measurement procedure and methodology
A modified version the ABEM Lund Imaging System has been used. The system consists
basically of the current transmitter, a relay switch box and an 8-channel voltmeter based on a
24-bit A/D converter. The system is controlled by a PC, and the electrodes are connected to
standard multicore cables, see Figure 2. An electrode separation of 1 m has been used.
In the first phase a standard short pulse of direct current is transmitted through two current
electrodes, followed by the measurement of the potential loss between two or more other
electrodes, and the resistivity of the ground is enhanced. By systematically varying the
distance between the electrodes a spatial variation of the ground resistivity is reached.
.
In phase two, immediately after the first phase is finished, the IP-measurement (Induced
Polarisation) is carried out. The resulting IP-value gives a picture of the charging potential
that the affected volume holds at a certain time after the transmitted current for the resistivity
measurement has been turned off.

Figure 2 The resistivity and IP equipment that was used.

Different areas – different purposes
Parts of the area, NE, has since the 1950s been covered with unknown/uncontrolled mineral
material (clay, sand, gravel, bricks, morain) whereas the NW part of the, covered since the
1990s, was assumed to be covered with dense material (clay, sludge), see Figure 3. The
different character of the covering material and procedure resulted in two different purpose
for the investigation; NW area – determination of the thickness of an assumed dense material,
NE area – determination of both thickness and type of material.
Approximately 25 lines of varying length were carried out, resulting in a total length of 4000
m.
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Figure 3 For the NW area the thickness of the assumed dense coverage material was the main purpose, whereas
both the thickness and the type of material was important in the NE area of the landfill.

Results
After calibration with the soil sampling, as a general result, a better determination of the
thickness was gained from the IP-results, whereas the resistivity results showed a better
correlation with the sampling regarding the type of material. In Figure 4 an example of both
the resistivity profile and the IP profile is shown along one of the lines is shown.

Figure 4 By using both the resistivity and IP results the thickness and the type of material in the NE area was
determined. The interpreted data resulted in a plan for the final coverage of the area. If no dense cover material
at all was interpreted another 1 m of clay (dense enough) material was recommended in order to reach the
2
allowed maximum permeability 50 l/m , year.
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For the NW area the variation of the thickness was best determined from the IP data. In
Figure 5 a 3D-visualization of the results is shown.

Figure 5 At the time of the geophysical measurements the coverage was fulfilled to different stages, which was
also detected in the IP-results. On parts of the slopes it was most obvious that the assumed fulfilled coverage was
not carried out to a proper thickness.

Conclusions






The Resistivity and IP-methods have been shown to be useful commercial tools in
order to map thickness and type of soil material at landfills.
By using the IP-technique as a complement to the traditional Resistivity-technique a
more reliable interpretation is achieved.
Geotechnical soil sampling is necessary to calibrate the geophysical results..
IP-results of good quality were achieved using standard steel electrodes and multicore
cables.
The geophysical results resulted in an updated plan for the final coverage of the
landfill.
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