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The work plan for this project was to develop and apply advanced seismic reflection and wide-
angle processing and inversion techniques to high resolution seismic data for the shallow
subsurface to seismically characterize the shallow subsurface at hazardous waste sites as an aid
to containment and cleanup activities. We proposed to continue work on seismic data that we
had already acquired under a previous DoE grant, as well as to acquire additional new datasets
for analysis. The project successfully developed and/or implemented the use of 3D reflection
seismology algorithms, waveform tomography and finite-frequency tomography using
compressional and shear waves for high resolution characterization of the shallow subsurface at
two waste sites. These two sites have markedly different near-surface structures, groundwater
flow patterns, and hazardous waste problems. This is documented in the list of refereed
documents, conference proceedings, and Rice graduate theses, listed below.

Under this grant we conducted 4 seismic field experiments: The first was a multi-component
source and receiver shear wave experiment at a superfund site at Hill Air Force Base, Ogden,
Utah, which rounded out the 3 previous experiments at Hill AFB. [These were a pilot
experiment, a 3D reflection survey, a 3D wide-angle survey, and a VSP/2D surface seismic
experiment]. The second and third experiments were a vertical component source and receiver
pilot experiment at the DoE test facility at Rifle, CO. This provided the design criteria for an
extensive high-resolution vertical component source and receiver 3D seismic reflection
experiment at Rifle. The fourth experiment consisted of a series of high-resolution multi-
component source and receiver 2D shear wave profiles at the Rifle, CO, site.

This grant supported the research of 5 graduate students (3 PhD and 2 MSc) and one post-
doctoral researcher working in reflection seismic imaging, and waveform tomography. The
students and post-doc completed analysis of the Hill AFB data acquired under a previous grant,
analyzed the seismic data from the shear wave experiment at Hill, and began analysis on the
Rifle, CO, datasets. The students applied and developed various 2D and 3D seismic imaging
(Fradelizio et al, 2008), seismic travel-time tomography (Zelt et al., 2006), and waveform
tomography algorithms (Gao et al., 2006, 2007) including a shear-wave waveform tomography
code (Chambers et al., 2009). Zelt and a graduate student worked on development of finite-
frequency travel-time tomography algorithm, the results of which have now been submitted for
publication (Chen and Zelt, 2014).

The grant also provided seismology field training for more than a dozen graduate students who
participated in the experiments at Hill AFB, and the DoE Rifle, CO, site.
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