Case Study – Detecting waste water leakage via the cross-hole method
This is a survey that was completed in China to detect if there were any waste water leakage from an industrial waste water processing plant. The plant site is surrounded by an underground, concrete filled limestone wall.  Since the waste water is strongly alkaline, any leakage point will show up as a low resistivity feature.  To detect if any leakage had occurred, the cross-hole resistivity method was applied.  

In this survey, five holes were drilled along a line and four cross-hole resistivity surveys were completed between them, as shown in Figure 1. For each cross-hole survey, 32 electrodes were placed into each borehole, with an electrode spacing of 2m. A total 64 electrodes were used and over 60k data points were collected for each cross-hole survey.  The data were then processed and inverted to form true resistivity images. The resultant images are shown in Figure 2. The survey starts at a depth of around 30m and runs to a maximum depth of 110m. The image resolution is 2m.  
From Figure 2, it can be seen that the area above 45m depth is a high resistivity zone. This zone consists mainly of limestone. The area below about 45m is a middle resistivity zone.  In this zone, some low resistivity regions and bands can be seen.  These are likely to be leakage points consisting of either unsealed caves or fractures. To test this hypothesis, a hole was drilled between boreholes ZK7 and ZK8. The results confirmed the existence of alkaline water at a depth of 52m. 

From Figure 2, it can be seen that the common boundary regions between adjacent cross-hole surveys are quite consistent.  These figures show that detailed geological information can be obtained from cross-hole resistivity surveys.  
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Figure 1.  
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Figure 2.  

