
The UK has around 8,000 operational and closed landfill
sites, many of which are not engineered and are
unprotected to the environment. Even new landfill sites
based on the principal of engineered containment are at
risk of leachate leaking through the landfill base and
sides to cause contamination of surrounding land and
groundwater pollution, with potentially serious
consequences to drinking water resources.

Geophysical surveys are often the only practical method of
investigation on landfills as they do not involve penetration of
the cap or liner and exposure of any wastes. Geophysics can
be used in a wide range of landfill applications from
determining the location and geometry of old landfills,
through to aiding the investigation of groundwater pollution
and migration pathways in the subsurface, essential for
demonstrating compliance with IPPC requirements.

LANDFILL SITES

Survey examples
Defining Landfill Boundary

In this example to the , an EM31 survey was
carried out across a closed landfill site containing
household waste. The high values (reds) show
the lateral extents of the waste. The high
conductivity values are an indication of high
saturation levels and leachate content which
contain significant amounts of dissolved ions and
organic acids. The boundary locations fed into
critical calculations fn waste volume.
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Defining Landfill Depth

Boreholes with red
circles proved
waste present
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In addition to the lateral extent, the
thickness of waste is often an
important unknown. In the
example to the , resistivity
imag ing was used across
residential gardens into a field on
the west containing a former
landfill. The waste mass is shown
coloured blue in the resistivity cross
section. Borehole data confirmed
this interpretation. The detailed
ground model developed by the
integrated site investigation
allowed effective gas protection
measures to be designed.
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Electrical Resistivity
Electromagnetic Mapping (EM)
Ground Penetrating Radar (GPR)
Magnetic Gradiometry
Seismic Refraction

For further information, visit us at www.rsk.co.uk or contact:
George Tuckwell: gtuckwell@rsk.co.uk (Tel: +44 (0)1442 416656)



Defining Landfill Boundaries
with Integrated Data Sets

By integrating data sets from different
techniques a more accurate determination
of landfill characteristics can be achieved
than from a single technique alone:

Seismic refraction identifies the
boundary between the waste and bedrock.

Surface mapping of subsurface
conductivity defines the landfill periphery.

Electrical resistivity imaging provides
a cross section of the landfill defining the
vertical extent of the waste and it can also
identify any leachate beneath the landfill
liner and in the surrounding ground.

Electrical resistivity cross sections in 3D

EM Conductivity Data

line 3 layered pc.vs

77

87

97

107

(m)

0 10 20 30 40 50 60 70 80 90 100

Distance (m)

0.2 km/s1.1 km/s

Extent of low velocity fill material

Seismic refraction resultsA

B

C

Undisturbed ground

A

B

C

LANDFILL SITES

This shows an area of high
conductivity delineating the
lateral extent of the waste
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