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ABSTRACT

A precise knowledge of lateral boundaries and depth of a landfill is required in
planning the remediation of leachate contamination from the landfill site. The depth
and geometry of the complex subsurface structure in a landfill site are not easily
determined by the seismic refraction method. Seismic refraction tomography has been
offered to solve the depth and geometry of this complex subsurface structure problem.
Both high resolution and reliability of results are important factors. The objective of
this study was to create a velocity model of the subsurface structure in a landfill site
using both the seismic refraction method and seismic refraction tomography.

Seven seismic refraction lines were run over an area of 0.12 square kilometer
of the Mae-Hia landfill site, Mueang District, Chiang Mai, using a broadside
configuration. The refraction data were processed as travel time-distance curves to
display the two-dimensional velocity model. A three-dimensional velocity model of
the shallow subsurface structure was constructed by seismic refraction tomography.

The velocity model of the subsurface structure of the study area as defined by
seismic refraction tomography has three layers. The upper layer was interpreted as
topsoil that has a wave velocity range of 124 to 849 meters per second and a thickness

of 1.2 to 9 meters. The middle layer was interpreted as waste material and clayey sand
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that has a wave velocity range of 600 to 1,719 meters per second and a thickness of 2
to 13.9 meters. The lower layer was interpreted as saturated sand at the base of the
landfill site. This layer has a wave velocity range from 1,351 to 2,000 meters per
second and a thickness of 1.5 to more than 6.5 meters. The variation in thickness of
each layer from both the seismic refraction method and seismic refraction tomography
shows similar trends. This study determined that seismic refraction tomography
provides better accuracy of layer velocity and boundary definition than does the

seismic refraction method.
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