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PURPOSE

Yo field test the ground-penetrating radar and evaluate the systea's

parformance and potential applicationa on minespoils and soils of
northwest Kantucky.

PRINCIPAL PARTICIPANTS

Y. Ayers, Conservation Technician, $CS, Calbowsm, KY
E. Barhisel, Professer of Seil Sci., U of kX, Lexingtom, KY
R. Berdnanier, Soil Investigatiom Specialist, 5CS, SNTC, Ft. Worth, IX
C. Sohanmon, District Conservatiomist, 35CS, Hardimsbdurg, |+ 4
J. Browm, District Comservationist, $CS, Hawesville, kY
¥. Cox, Soil Scientist, SCS, Owensboro, KY
J. Doolittle, Seil Specialist (GCPR), SCS, NENTC, Chester, PA
P. Jones, District Conservationist, fcs;utc:lho:. XY
1 Sefentist, SC5, Hardins .
i: al::sn::;n:is. Asa't. Professor of Soil Genesis, U of K, lLexingtom, KX
C. Kelly, State Beil Sceientist, 5C8, laxtuto!;. KY
J. Robbins, Soil Seientist, SCS, lLaxingtonm, -
B. Strattom, District Couservationist, Owansdoro,
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Fars near lexington. The unit was relocated to Owensboro durimg the
evening of November 4.  On November S and 7, areas of reclaimed coalfields
vere investigated in Heucock and Mclean, sand in Muhlenbarg County,
respectively. On Kovember 6 and 8, the potential of the GCPR on soils
formed in loess over rasiduum and bedrock was assessad in Breckenridge

gounty.‘ The CPR unit returned to the NENTC during the night of November

Rain and inclement weather delayed and hampered field activities on
Fovenber 4 and 7. Wet field conditions restricted the number of

accessible sites, mired the 4WD vehicle, diluted the soils electromagnetic
gradients, and‘vnlknnad the reflected radar signals.

DISCUSSION

Prior to the field work on reclaimed coalfield areas, expectations were
high that the GPR would detect the contact between the reworked “topseil”
and the underlying minespeil materiels. In most areas, this contact is
abrupt and separates materials of highly contrasting properties (coarse
fragments, particle-sigze, wineraloygy, bulk densaity, ete.).

GPR results from the reclainmed coalfield sites were disappoianting. The
GPR fatled to discern the contact separating the reworked topsoil from the
ainespoil. This fsilure was unexpected and attridbuted to: 1) wet field
conditions (meisture weskens slectromagnetic gradients and reduces
reflection coefficients across interfaces); 2) similsrities in the
slectrical properties of the two materials; 3) rapid rates of signal
attennation in the reworked topsoil material; 4) improper antenna
selection or control sdjustments; and/or 5) design limitations of the
present GPK systsm. -
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Ia figure 2, from an area of Sadler soils, the GCPR hss detected the
pressnce and traced the lateral extant of the argillic horisom, ths
fragipan, and the onderlying bedrock. In Sadler soil, the depth to :
bedrock ranges from 50 to 100 inches: The cccurrence of included areas of
moderately deep sofls was greater than expected.
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In figure 2, the fragipan is uniform in depth and expression. Experience
has attested, that, with drier soil conditfons, the image of the fragipan
will decome more expressed. Regardless of tempersl variastions in soil
moisture, areas of GClossic Fragiudalfs can be separated ou tha radar
imagery from areas of Typic Fragiudalfs. Soils of the glossic subgroup
had E/B horizous ssparating the argillic horizon from the fragipan. The
E/B horizom is a transitiomal horizon having recognizable properties of
master horizons. This trausitional horizon weakens the electromagnetic
gradient gseparating the argillic horizon from the fragipam and producas a
weak reflection and gray imege. In areas of Typic Pragiudalfs this
transitional horizon is not developed and the electromagnetic gradient is
wore abrupt. In areas of Typic Fragiudalfs this interface produces a
strong reflection and 2 more pronounced (darker) image.

Figure 3 1is from an arsa of karst topography. The GPR his effectively
traced the irregular depth to the fine textured residuum (highlighted by a
green line). The GPR provides an effective means to trace lateral
varistions In the depth eu thc rcsiduul tnd to dat.t:inn nap untt
composition,

RESULTS

This trip will be resesbered not on thea basis of how wall the GPR
performed on the investigated scils, but on how poorly it functioned on
the reclasimed coslffeld gites. Drier field conditions, operator
experience, and modification of equipment design will undoubtedly improve
the performance of the GPR on reclaimed coalffeld sites. The GFR has
unquestionable merits as a rapid recomnaissance tool for measuring and
wonitoring compliance with reclamation regulations. Ths trick is to uake
it wvork. Toward this goal, efforts will be expended,
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