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Soil compaction by reclamation vehicles is a potential constraint to the performance of
reclaimed surface minein Texas. The objective of this study were: (1) to establish a baseline study
of an area, and (2) to quantify the effects of compaction on soil propertiesthat influence the success
of reclamation.

In addition to routine soil chemical and physical properties as abaseline, compaction related
soil properties, such as cone index (Cl), bulk density, saturated hydraulic conductivity (Ksat),
micromorphological features, root density, and coastal bermudagrass yield were measured in this
study.

Coneindex values ranged form tafew hundred KPain reclaimed uncompacted surface soils
to ashigh as 15 MPain the most compacted zones under nature soil moisture conditions. Normalized
Cl values showed that conventionally red aimed minesoilshave compacted layersstarting from15 to
20 cm depths and the CI values in these layers were commonly as high as the induced compaction
layers.

Soil compaction was also indicated by the low Ksat values in the subsurface horizons. Slow
to very slow infiltration rates were observed in the compacted zones with Ksat ranging from 0.0016
t0 9.82 mm/hr and aaveraged Ksat of 0.8 mm/hr. In the surface horizonsfor all treatments, averaged
Ksat werefrom 5.4 to 8.5 mm/hr which correspondsto the moderately slow dass of water movement.
Bulk densities were generally higher in the compacted horizons thanin the uncompacted ones.

A large variety of micromorphdogical featuresindicating mechanical and shear stress dueto
compaction, such as bent shale and stress cutans, has occurred. Macroporcsity was very low and
ranged form 3.1% in compacted zones to about 10% in the uncompacted surface horizons of
conventionally reclaimed soil. Macroporeswere domi nantly oriented horizontallyin both compacted
subsurface zones and uncompacted surface zones High spatial variability was observed in minesoils.

This study indicated that minesoils have been subjected to compaction by the current
reclamation operations. Soil physical properties and microstructure were negatively affected by
compaction. Theseconditionsdecreased ratesof water movement, restricted root, negatively impacted

plant yield, and would be expected to enhance surface runoff and erosion.
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