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THE LEGACY OF SURFACE COAL MINES

* Coal mining in Appalachia

* Site reclamation
 Valley fills

« Hydrologic patterns
® Preferentlal ﬂOW J. Zhang et al./Journal of Hydrology 552 (2017) 241-248 efﬂuent stream

coal strip

Fig. 1. Schematic of the theoretic concept to measure matrix infiltration. 2



THE LEGACY OF SURFACE COAL MINES

 Effluent streams - total dissolved solids (TDS)
 Specific conductance (SC) as proxy

* How are different fill properties related to preferential flow
and TDS?
» Valley fill & drainage basin size
» Age since reclamation/vegetation
e Construction method



ELECTRICAL RESISTIVITY IMAGING
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ELECTRICAL RESISTIVITY IMAGING

* Image underground coal mines
e Das et al., Krishnamurthy et al.

¢ Infiltration and subsurface flow
* Bass et al., Hubner et al., Scaini et al. — hillslopes
* Clémence et al. — streambed
* Fernandez de Vera et al. — brownfield
* Travelletti et al. — landslide site

¢ Infiltration on coal mine valley fills
e Greer et al.



OBJECTIVES AND FIELD
METHODS




1)
2)
3)

4)

RESEARCH OBJECTIVES

Survey and evaluate the variability of subsurface structure
of a series of valley fills

Locate preferential flowpaths in the subsurface of valley
fills

Estimate lengths, flow velocities, and transit times of
flowpaths

Verify ERI result interpretations using conventional
geophysical techniques
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ELECTRICAL RESISTIVITY IMAGING




ARTIFICIAL RAINFALL
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RESULTS
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1)
2)
3)

4)

RESEARCH OBJECTIVES

Survey and evaluate the variability of subsurface structure
of a series of valley fills

Locate preferential flowpaths in the subsurface of valley
fills

Estimate lengths, flow velocities, and transit times of
flowpaths

Verify ERI result interpretations using conventional
geophysical techniques
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LONG DRY SURVEYS
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1)
2)
3)

4)

RESEARCH OBJECTIVES

Survey and evaluate the variability of subsurface structure
of a series of valley fills

Locate preferential flowpaths in the subsurface of valley
fills

Estimate lengths, flow velocities, and transit times of
flowpaths

Verify ERI result interpretations using conventional
geophysical techniques
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FLOWPATH PROPERTIES
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Fill (Figure)

FLOWPATH PROPERTIES
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1)
2)
3)

4)

RESEARCH OBJECTIVES

Survey and evaluate the variability of subsurface structure
of a series of valley fills

Locate preferential flowpaths in the subsurface of valley
fills

Estimate lengths, flow velocities, and transit times of
flowpaths

Verify ERI result interpretations using conventional
geophysical techniques
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VERIFICATION: BOREHOLE
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FINDINGS

* Significant variation
among fills

 Preferential flowpaths

» Borehole observations
corroborate ERI
interpretations
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FUTURE STUDY SUGGESTIONS

 Future fill designs
e Thin-lift with compaction, like Barton Hollow
* New experimental designs

* ERI of new experimental fills

* Comparison of two similar fills differing only 1n
construction method

« Rainfall experiments at high temporal resolution
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Date
08/18/2017

08/21/2017

08/26/2017

09/22/2017

REFERENCE MATERIAL
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Specific Corductance [pScrm!)
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