2014 Landfill Seismic Line
The purpose of this brief report is to outline the results of the seismic reflection exercise that my students and I conducted at the Lander Landfill on July 7th 2014 (see Figure 1).  This was one of the advanced geophysics projects that we do as part of the University of Missouri Field Camp at Branson Field Laboratory. We collected 18-fold data using 104 geophones and 37 shots using a fixed-spread acquisition geometry. The source was a betsy gun with 400 grain black powder shotgun shells.

 Correlating well data with reflection data can tell us which unit each of the seismic reflections corresponds to; this “ground truth” enhances our understanding a great deal. However, after processing the data, my students and I realized that there is ambiguity with the data interpretation due to our shallowest reflection being at just under 100 feet depth and the depth of the well at about 55 feet. Hence we could not correlate the well data with our reflection data.  

Despite these limitations we produced a relatively nice reflection image (see Figure 2) of the Chugwater Formation that suggests a unit that has been folded and faulted.  We see evidence of this faulting towards the eastern end of the line in the reflection image that we processed.  We also observe several major discontinuities at 150, 200, 300 and possibly 350 feet.  These boundaries likely represent significant changes in lithology, such as a transition from sandstone to claystone, or perhaps even the presence of water. 
In addition to seismic reflection processing we also picked approximately 1000 travel times (every third shot gather) in order to resolve a detailed two dimensional seismic velocity structure (see Figure 3).  We divided the subsurface up into discrete blocks and used a refraction seismology tomographic algorithm to calculate seismic velocities for each of the blocks.  This allows us to construct a two dimensional image of the variations in seismic wave speeds.  We found a high velocity large dome type structure between 65 and 165 feet along our profile (Figure 3).  We suspect that this is the axis of the anticline that underlies the landfill.  We also found an eastward dipping low velocity to high velocity interface that is likely the depth to bedrock along our profile.  Figure 4 shows the ray plot for our tomographic model. The colored lines show where the recorded waves propagate through our model; regions with a large number of rays are where our model is the most reliable.
During the 2015 field camp we hope to improve the interpretation by successfully incorporating ground truth. We would reduce our geophone spacing in order to better image the upper 100 feet of the subsurface and thus overlap with the log data.  
I would like to very sincerely thank you and your colleagues for your support, especially with providing us the access and helping with the drilling of shot holes for the seismic reflection data acquisition.  Your assistance was invaluable to the success of the project. I would be very pleased if you would allow the students and me to return to this site to continue this very interesting work..

Figure 1.  Location of the 2014 seismic line.
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Figure 2. Seismic reflection image of the subsurface near the well.
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Figure 3.  Tomographic image of seismic velocities at the Lander Landfill. The area circled is likely the axis of the anticline within the landfill; thus we see a higher velocity dome-like structure.
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Figure 4. Tomographic image of seismic velocities at the Lander Landfill
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Figure 5.  Example of data (a shot gather) collected at the Lander Landfill
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