2016 Landfill Reflection Data Interpretations
	A rolling spread seismic line was shot at the Lander Landfill, the line contained 104 geophones which were spaced at 1 meters over a total distance of 64.5 meters with a shot gather taken every 1.5 meters using a Betsy Gun as a source. A rolling spread was utilized to increase reflection resolution and decrease the noise caused by having the shot within the spread. Rolls were executed at 18m, 42, and 66 m.
Seismic Line 2- Modified Rolling
Profile Location:		First shot: 
Source Type:			Betsy Gun – 8 ga. (400 grains of black pweder
Source Depth:			~ 0.5 meter
Receiver Type:			104 geophones
Data Recording System:		3 – 24 channel Geodes and 2- 16 channel Geodes
Recording Time:		1.0 s
Sampling Interval:		0.25 ms
Source Spacing:			3 meters
Receiver Spacing:		1 meters
Total Spread Length:		194 meters
Total Shots:			34
Shots were performed up to the first geophone.  Upon reaching the first geophone a designated section of the line was moved to the end of the spread (See Figure 1) 
Procedure
1.  6 shots performed
2. 24 m of the line moved to the end of the spread 
3. 8 shots performed
4. 24 m of the line moved to the end of the spread
5. 8 shots performed
6. 24 m of the line moved to the end of the spread
7. Final 12 shots performed


[image: ]

Figure 1.  The shooting geometry that was used for the Landfill 2016 seismic reflection.  We have terms this approach a modified rolling spread acquisition geometry.
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Figure 2.  A Google Earth map showing the location of this line.  The first shot was located at the eastern end of the line.  The eastern was located at 42.84059N and 108.68854W; while the western end of the line was located at 42.845524N and 108.690952W.

The seismic reflection image that was developed in this exercise was acquired from East to West in an area containing the Mowry shale and the Muddy sandstone. The Mowry formation is on the Western side of the line, the right side of the image. The Muddy formation is on the Eastern side of the line, the left side of the image. The contact between the two units is located around 137 meters. The uppermost 60 meters of the image are the result of reflections from Quaternary alluvial material. These layers are highly overrepresented due to the presence of multiples. The layer of alluvial material is likely around 15 meters thick in reality. The effects of multiples are seen even more drastically on the West end of the line, where the alluvial layer appears to be around 100 meters thick. This is probably the result of 3rd or 4th order multiples. 
The package of sub-horizontal reflectors near the Eastern end of the image is some of the most useful data acquired from the area. These reflectors are likely the result of a combination of fractures and subsurface fluid flow. It is logical that these reflectors only show up in the Muddy sandstone, as sandstone is much more apt to develop coherent fractures than shale. The other interesting feature in this image is the high angle reflectors at the deepest portion of the image. There are two main possibilities for the cause of these reflectors. The reflectors are probably at too high an angle to be the result of ground roll. The first possibility for the origin of these reflectors is that they are representative of actual dipping bedding, which is plausible as the bedding in this area dips subvertically at the surface. The second explanation is that the reflectors are the result of fractures and fluid flow across multiple lithologic layers. This explanation is probably less reasonable due to the fact that the Mowry shale is not likely to develop well-defined fractures as can be seen in the Muddy formation. Should this explanation be accurate, however, it would be a source of great concern due to the proximity to the landfill. The landfill is highly likely to be a [image: ]source of pollutants that could leach into groundwater.

[bookmark: _GoBack]Figure 3.  An unmigrated reflection section that was taken from the Landfill 2106 seismic line.  The vertical axis is in two way travel time and has not been depth converted.
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