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PURPOSE

To assist the Natfonal Park Service asseass the condition of earthen
materials vithin the towpath prina of the Chstapcako and Ohio Canal.
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James Doolittle, Scil Specialist (GPR), SCS, Chester, PA .
gathy Gugulis, Public Affairs Specialist, 8CS, College Park, XD ..

Gearge ;;ck-.‘;nlt;ral;gaqoa:ca.nluaqcz. P8, Sharpsburg, KD
Lester Johason, Naintenance Rech. FPoreman, NPS, Sharpsburg, MD
James Patterson, Research Agronomist, cns—lrs.;ﬂa:hiageoa,

John R. Short, Soil Scientist, CUER-BP3, Mashington, OC

pDavid Yost, Stats Setl Scientist, 8C8, College Park, ND -
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The equipment used during this field trip vas the SIR System-8, the ADTEX
SR-80048 graphic recorder, and the ADTEK DT-6000 tape recorder. The 120
Mig antenna with the model 705DA and 705SDA2 transceivers were used.

thc 705DA2 transceiver did not substantially increase the probing depth
of the GPR along the towpath, and the 705DA transceiver was preferred as
a result of its greater resolution of subsurface features.

The scanning time on the control unit was established at either 116 or
232 nanoseconda. Asesuning that the dielectric constant of the earthen
materials within the towpath i3 19 (for wet, lcanmy soilas), the radar
scanned to depths of either 4 or 3 wmeters,

The equipment opetated well with no obaerved malfunctions.
DISCUSSION

The earthen materials of the towpath prisms restricted the probing depth
of the GPR. Generally, the zaximum depth of consistent penetration
ranged from ] tg 1.6 meters. Greater depths were infrequently recorded
in areas of lower conductivity along the priams. Acteas of higher
conductivity rapidy dissipates the radar signal and restricts the probing
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borings and Shmpled, paly’ gewstal statements can’be made st this time

concerning the interpretations of the radar issgery,. Fusercas point

cbjects are evident in the upper part of sach profile. These objects are
- most likely’ latgc rocu or artitacts; some are metallic and can be
: m-m:uua hf tlnu hypcruuc u:te:n and multiple nvothonuou.

80 largo ‘ot Iir nu« euitr e ln mantlﬂad in the upper part cr tht
profiles. Smaller cavities eor piping is suggested in some areas by the
- QOCEITenOY of ,yhite-out areas. These areas are caused Dy the ssper-
positionting and ‘mutual cancellation of two closely spaced or overlapping
signale.” n:tug $8 suggested by the more steeply inclined &ad tuuu:n ) ;: R
hnqu which m: to segiment the natarzal continuum.

:r,,;lm?:avpsu can »- mmtod with the aid ot the radar's ’rotun into
- two'8istinat aress: 1) aress of relatively undisturbed, uniform, aad .
;%mthms ssbsurface images; aad 2) snchalous sreas of segmented and
‘superimposed subsucface images. The former is believed to correspend .
rith the ”ﬁ ‘stable areas of the prism; the latter with possible lupcgc
¢t flo0d ptm acess having & history of f£ill eperations. . ¥he anomalous
,um oan_be further subdivided into aress with disturbances near or Bt
“the surtacs,’ ul 'REERS with subsurface disturbances. “Perhaps the former
7 aroas eotncide with sites of open cavities or fiood damage which bave -
-2 besn £illed; the ;atu: with areas of pubsurface lateral flow or major

RS nooa nvq«l areas which have been deeply Duried by reclamation.’

“ISSUHTlA-

, GPI t-chniquoa wveorse stvcrtly 11-1toa by tha high eoadaotivition ot thc o
towpath prism. The value of using GPR technigques over conventiomal - .0
methods {such as daily aobservations of towpath conditions} is 'r»~>i~'
questionable in view of the limited probing depth and resolution eof
subsurface features. It is prodbadle that: the GPE has confirmed thnt ne
major subsurface cavity exists within the upper 1.5 meter, If a cavity
was large {1 to 2 meters in diameter) and air or vater-filled, the GPR
would have detected such a highly contrasting feature occurring within .
the apper 3 seters of the surface. Although the GPR Aiscern areas of
disturbance and suspected piping, the individual aespage pipes are two
srall to be adequately resolved by the 120 MH; anterna. Resolution
could be improved by shifting to a higher frequency antemna (200, 308, or
500 Rig). However, the effective probing depth would he evenly more
tov-toly :cat:iet-d hy using thesa less youetznl cne-anac. ’ :

The GPR has pzovidod cvidonce of distntbancc along tho toupath. with the
GPR it is poasible to Quickly assess thosa aress of the towpath which
have been affected by sespage or flooding, and to qualitatively assess
the degree of dsmage or the amount of £111 that has occurred within the
upper 1 to 1.6 meters of the towpath. PFor the intended use of detacting
areas of progressive piping and seepage, the GPR failed to provide
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