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FIGURE 6.28 FIELD SETUP FOR CROSSHOLE SEISMIC SURVEY
The uphole and downhole techniques are more economical alternatives to the crosshole technique
because only one borehole is required. Downhole measurements are not as accurate as crosshole
measurements, especially if the layers of interest are thin. However, if critical thin layers are not present, downhole and uphole measurements may be the preferred means for determining the variation
of the P- and S-wave velocities with depth. Downhole surveys are generally preferred to uphole surveys, because it is usually more practical to induce a strong seismic signal at the surface than it is in
a borehole. Figure 6.29 depicts the deployment for a downhole seismic survey. In terms of analysis,
the downhole or uphole methods diﬀer from the crosshole method in that it is necessary to calculate
incremental velocities on the basis of diﬀerences in travel time between geophones at varying depths
rather than from direct pathways.
Seismic tomography employing surveys from boreholes can be used as a tool for detecting abandoned mines. A vertical seismic profile (VSP) can be developed by deploying geophone sensors in a
borehole and a seismic source at multiple surface locations. An emerging technology whereby a drill
bit is used as a downhole source and seismic waves are recorded at the surface is referred to as reverse
vertical seismic profile (RVSP). Although these techniques are generally available and are used in the
oil and gas industry, they are rarely applied to investigations at coal refuse facilities because of their
relatively high cost. Nevertheless, there is some experience in the application of these techniques as
documented by the Colorado School of Mines (2007) and Gritto (2003).
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