
:::-.~\ United States 
~i) Department of 
_, Agriculture 

Soil 
Conservation 
Service 

llottbeut nc 
160 z. 7t• &tree& 
Cheater. PA. lt013 

lect: 

To: 

SOI - Groallcl-Pesactrat~q -...r (GPR) ftelcl 8tudiea 
1D batucky; llrnmMr 3-9. 1985 Date: Deceaber 4, 1915 

landall w. Gteaaler 
State ConNnatioa.Ut 
USDA-Soil Con.Mnat.ioa SerYJ.ce 
333 Valler AYeaae. l.oGla 305 
Le:d.agton, u 40.504 

PUaPOS& 

Fiie Code: 430 

To field teat the grouad-peaetrattng radar aad .,,Uuata Che 9YSU.'• 
perfor.anc:e and pot-tial app11~1ona on. alaeapoil.9 and. aoils of 
aorthweat Kaablcky. 

Pl.IJICIPAL PARTICIPAftS 

Y. Ayen, Co1usenat1oa Teclmtdan, scs. Celbotm. l.T 
a. Bu1dM1, Profu .. r of Seil 1c:1., U of &, J.aziagtoa, D 
l. lel'Clauier. loil Inft•tfaatloa Sped.U.e. scs, PTC, n. Worth, n 
c. lobamloa, Diatrlct Coa•natloaiat, SCI, BardtaalMtrg, u 
J. lrowa, Dtatricc CO..ena&tont.at. SCS, ..... ril.l.e. U 
P. Coz, Soil Sd..-ts1: 11 SCS, Owenalloro, U 
J. Doolittle, Soll Specf.all•t (Gft). ICS, ..... -, .... c, a..car, PA 
r. Janes, Diatt1ct een .. nuiolliat, SCS, cal)aoua, U 
J. Haq••· Soll Scien.tist, scs, BardlnalNrg, a 
A. bratbana1l1, Aaa't. Profusor of Soil Geaeaia, U of &., Les1.agtoa, U 
G. kelly, State a.u Sc:ieatlat. scs. JAXiqtODt n 
J. Jol>b1u, Soil Sd.eatiat. SCS, Lasiagcoa, D 
15. Stratto11, D1•trict. Coueenatioaiat:, o.maat.oro, l.Y 

aad 

aoil 



laadall w. cae••l•r 2 

Jara near LuiD.gcoa. ~ uD1t vu relocated to 0-n•boro durtag tbe 
ana.tq of JlcmlaMr 4. :- OD ao..-.r 5 alMI 7. area of reclatmd coal.flelcl8 
wre in• .. tt1atect·1n Heacock and Mclean, aad in Muhlenberg Couey. 
raapect1Tely. On lroTeaber 6 aad I, the potential ot tba en oa .oil• 
ton.ad 1D loua over reaiduua and bedrock vu UN•M4 ia lreetenrtda• 
County.· !'be en matt returned to the NEltTC durillg the eight of lioftaber 
8. 

Rain and tacle11e~t '119athar delayed and baapered field acttvitte• oa 
lfoTeaber 4 and 7. Vet fteld condition• reetl'ictecl tbe nuaber of 
acce••ible •ite•, aired the 4"~ vehicle, diluted the •oil• electroupetic 
gradient•, and weakened the :reflected radar aignala. 

DISctlSSIOJf 

PrioT to the field vork on reclaiead coalfield areu, expectatiou w.re 
high that the CP2 would detect tba contact between the reworked •topao11• 
and the underlying llineapoil cateriala. lD moat area•, thia contact la 
abrupt and separates uteriala of highly contruting properciea (c:oarae 
fra~nte, particle-sin, ldneralon. bulk denatty, etc.). 

GPI. reeulta fros tba racla11Md coalfield aitea wen dieappoi.Attna. '?ba 
GP& f a1led to diacern the contact aeparatiag the reworked topaoil froa the 
llineapoil. This failure waa unexpected and attributed to: 1) wet field 
cOlldtc.tona (aoistul'e wakeu electrc:.apetlc gradient• and reduce• 
reflection coeff1c1•nta aero•• interface•); 2) •111ilarit1ea in t.be 
alectr1cal propertiea of tbe two material•; 3) rapid rates of •ignal 
attenuation 1A tba rnorkecl topaoil material; 4) iaproper ancenna 
1election or control adjuatmenta; and/or 5) design llatutioaa of the 
preaent GPk ayat••· 

Figure 1 1• repreaantattve of the gTapb1c prof 11•• obtained at the 
1 reclainecl coalfielcl e1t••· Depth of •igul penetration i• aenes:ally u• 

than one Mter. Int.arfacea apparent 1D the upper part of the pr:!!l• 
aul f the dif farential coapact1oa or layering of the rawor 

!:pao!l ~the ,resence of poln~_object:.i~~t!~~f-=~~1~!1i.-;!~::ie 
h rbollc patterns) auch aa roe.-.. or ae ~-~ b 

ype b •-- a of the toftsoil/apoll contact ha• been .a•-- Y that t e ...-g r 
auperpoait1on1n& of near eul'face aignal•• 

bl data in areaa of Baxter (fine, 
1'be GPR providacl 1.nterpretahl) ·~=-~r: {fine-silty, .Ued, mesic Aquic 
tliixed. aeeic Typic Paleudalfa • o l!dxed meaic Gloaeic Fragiudalfa), and 
Ftagiudalfs), Sadler (fine-silty, i T '1c Fragiudalfe) soil•· In tbe.e 
Zanesvi.lle (fine-silty, 1:1.xed, mes c y:ba effectift depth of signal 
eoil•, for soil and geologic feacur••;vo aetera. Ill similar loaaeial 
penetration 1• slightly areat.er t~tscouin, and aOlltbaut Mj.Q1teeota, tbe 
10111 in weat Tenn•••••• aoutbvea u lea• than one a•t.er. 
affective depth of signal penetra~i::i~e diatribution, and/or eineralogy 
.... doubttdly' tbt aource area, gra n GPll reapon•• in tbi• • the so•t 
\Ill 1• 90re conducive to a 
of t~,~~~· f'he atoroectlooe.d ait•• • 



l 

l.nclall W. Glu•ler 

Ia f1aur• 2, froa a area of Sadler Hil•• tM QI. bu detected tbe 
preHnc:e amt traeacl tlaa lateral ataat of the agillic horiaoa, tbe 
fragiJMlll, -cl tbe oaderlyteg Nclnck. Ia Sedler ••11, tlae4epcla te 
bedroct. rap• &oa 50 to 100 iDCha•• 'Iba occ:urreace of hc:lude4 areaa of 
aoclerately deep aoil• ••• ,reater thaa expected. 

In figure %, the fragipaa 1• uni.fora 1D. depth an4 expruaion. r:zp.rteuc:• 
bu atte•ted, tbat, wttb drier aoil conditiou, tt. image of the fragipaa 
will bec:o.e aore aprea .. d. Begardleaa of teaporal ftriat1on8 in •oil 
110iature 1 an• of Gloaaic Pragiudalfa can be aeparated oa tba redar 
iaagery froa areu of TJpic FragiudaUa. Soil• ot the gloaaic aabgroup 
had F./I bortaaoa •parating the argillic hor1aoa fro• the f ragipan. The 
E/! horizon 1• a tranaitional boriaon ba'ViDg recognisable properti .. of 
aaster boriaon.a. Tbia trauitional.hori&oa weaken• tba electroaagnet1c 
gr..tient .. parating the argtllic boriaon frC111 che fragipaa and produce• a 
weak reflection and gray lmqe. In areu of Typic Pragiudalfa this 
traaaitional horizon 1• not d~loped and the electra11agnet1c gradient 1a 
wore abrupt. In area of TJ'plc fragiudalfa thta interface producu • 
atroag nflec:tion a1'4 a aore pronouraced (darker) iaage. 

Figure 3 19 fro• all ar.a of karat topography. Tbe GPR Ilia effect1••17 
traced the irregular depth to tbe fine tatvred re•iduum (htgblighUd b7 a 
gnev. 11ue). ·The CPK provtdu an effecti'ff uaaa to trace lateral 
••r:latiou in tbe depth .to the rutctaua ad to detel'lline .. , .U.t 
composition. 

U:SULTS 

'l'bia tr1p wi.l.l be remmabered uot on the baaia of bow wall the GP• 
performed cm tt. inYutigated aoUa, but: oa bow poorly it functioned on 
the reclaimed coalfield aitea. · ·Drier field eonditiona, operator 
experience, and aocUfication of equipMnt deatgn will undoubteclly improve 
tbe performance of tbe ~on reclaimed coalfield aitea. The CPR hu 
unqueationable •rita aa a rapid reconD&iasance tool tor -••ring and 
1110nitortng coapl1ance with reclaJlation regvlat1ona. The trick 1e to tnalte 
it work. Toward thia goal, effort• will be expeaded. 

Ltt~ 1 Jaaea A. Doolittle 
I SOil Speci.aliat ( GP.R) 

cc: 
A. Bolland 
J. Lt• 
o. Arnold 
G. Kelly 
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