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SUBJECT: Χ 

  report  information  consideration  decision 

To: Χ From: BGS 

Introduction 

The following report describes the results of the geophysical survey carried out at the landfill of 
Stockley Park on the 11th to the 14th of June 2019. We present here the results and a preliminary 
interpretation in terms of landfill characterisation. They mainly inform on waste thickness and 
compositional changes within the watste material. Further, more advanced processing is still required 
in order to integrate the available ground truth data, and correlate them with the geophysical 
investigations.  

Summary of the study area 

The site is located in Stockley Park near Heathrow airport. The site is relatively large (12 ha) and 
consists of a former sand, gravel and clay quarry, which was utilised as a solid waste landfill from the 
1940s. The landfill was progressively filled with domestic and commercial waste, reaching a peak in 
activity in the late 1960s and 1970s. Since the landfill has ceased to operate, the site is now relatively 
flat, covered by grass and used for horse grazing.  

Two intrusive sampling campaings have been performed on the site a first one composed of 12 
boreholes, 20 trial pits and Cone Penetration Tests (CPT) in 2015, and a second one composed of 25 
trial pits performed in 2019. They have highlighted inhomogeneity in the waste distribution 
throughout the site, and are expected to provide extensive information for calibrating and verifying 
the geophysical survey data. 

Geophysical investigations 

The geophysical survey covers the central part of the landfill site, as shown in Figure 1. Covering the 
whole landfill was not feasible in the available time. We therefore limited the survey to the central 
part which overlaps several boreholes and trial pits, allowing to verify and calibrate the geohysical 
measurements. From a practival point of view, this area is also pretty clean in terms of vegetation, as 
compared with the northern part of the landfill. All trial pits and boreholes within this investigation 
area have shown the presence of a 5 to 12.5 m thick waste layer. Therefore, appart from potential clay 
ǎǘŀƴƪǎ ŀƴŘ ǘƘŜ ŜŀǎǘŜǊƴ ƭŀƴŘŦƛƭƭ ōƻǳƴŘŀǊȅ ǿŜ ǿƻǳƭŘƴΩǘ ŜȄǇŜŎǘ any part of the investigation area to be 
waste free.  

Geophysical methods and coverage 

In the following, all applied geophysical methods are listed with their expected main sensitivities on 
landfills. Different geophysical methods are sensitive to different physical properties and can therefore 
complement each other. For a more detailed description of each geophysical method, please refer to 
the following report T1.3.1: Swot analysis of LF characterization methods. 

In order to get a full areal coverage the following mapping methods were used: 

¶ Magnetic field mapping: to identify zones with high metal content (measuring changes in 
total magnetic field/gradient) 
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¶ Electromagnetic (EM): to reveal lateral extent of different waste composition or leachate 
content at several distinctive depths (mapping changes in electrical conductivity and 
magnetic susceptibility) 

More focused 2D surveys, providing detailed information about changes of physical properties with 
depth, were done along distinct profiles including the following methods and their sensitivities: 

¶ Electrical Resistivity Tomography (ERT): to discriminate different waste types and investigate 
changes in leachate content (measuring resistivity distribution) 

¶ Induced Polarization (IP): to detect metallic scraps or zones of higher organic content 
(measuring chargeability distribution) 

¶ Seismic Refraction Tomography (SRT) and Multichannel Analysis of Surface Waves 
(MASW): to characterize the geometry of the subsurface layers presenting different 
compactions (measuring seismic velocities) 

The extent of each applied method is shown in Figure 1. The EM and magnetic mapping were 
performed on a grid, formed of parallel lines (yellow, blue and green dots in Figure 1). The 2D surveys 
were done along the profile lines indicated in Figure 1. 
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Figure 1: Extent of the performed geophysical measurements 
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Electromagnetic Mapping 

Figure 2 displays the measured electrical conductivity at different depths below the surface. Similarly,  
Figure 3 displays the measured magnetic susceptibility. The depths are indicative only. Due to the 
integrative nature of the EM measurements, they effectively refer to depths of maximum sensitivity, 
which are influenced by the vertical and lateral distribution of conductivity in the vicinity of the sensor. 

Changes in electrical conductivity can have several causes including: 

¶ change in water/leachate content (higher water content = higher conductivity) 

¶ waste composition variations (higher conductivity is caused e.g. by higher amount of metallic 
scrap and/or higher clay content) 

¶ variation in clay cap thickness (areas with a thinner clay cap above the waste material are seen 
as higher conductive areas) 
 

Figure 2: Electrical conductivity map at the following depth: a) 1.2m, b) 2.5m, c) 3m and d) 6m. 




