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Eurpase:

Te compare the relative precision of conventional soil surveying toals
with the ground-penetrating radar (GPR) for determining the depth to
bedrack in areas of moderately coarse textured tills. Alsas to obtain
field data needed to construct computer generated diagrams of the degpth
to bedrock and to evaluate soil-landscape relatianships in areas of
Caribou socils,

Bagticipankss

James A. Doolittles Soil Specialist (GFR) s SCEs Chesters FA

Dernis J. Lytles Ass’'t. State Soil Scientists SCEs Tronos ME
Keith 3. Roblies Ag. Engineers ECEs Fresque Isles ME
Robert V. Rourkes Senior Soil Scientisty U of Maines Oronosy ME

Daniel G. Schmidts District Conservationists SCEsy Ellsworths ME

Activities:

AFraﬁsements had been made with the U.3. Geclogical Survey to use two S0
MHz antennas. These antennas are arranged in a bistatic moede and have
high powered transmitter and receiver. These antennas were assemblied and
loaded intoe my vehicle at the USGES Water Research Gffice in Hartfords
Connecticut on 29 April 1982,

GPR field studies were conducted in Narth FPencochscet on £ and 3 May 1988
and in Presque Isle aon 4 and & May 1988. The UBEGZ's antennas were
returned to Hartford on &6 May 198%&.
Discussian:

North Penobscot
A 200 foot transect line with observation flags spaced at 5 foot

intervals was established in a cultivated field in Naorth Penobscot.
Maine. The field had been the site of an earlier bedrock study with the



GFR (see my trip report to Ronaid E. Hendricks of 18 Juiy 1%8£). A GFR
survey was conducted along the transect line using the 120 MHz antenna
and the 705 DA transceiver. The two-way scanmning time was set at 55 and
110 nmanosecondss whichs assuming a velncity of propagation of 0.24
ft/nss provided a scanning depth of 6.6 and 12.2 feet.

A screw auger was used to determine the depth to bedrock at every other
sbservation flag (10 foot intervali 31 observations). A back-hoe was
used to excavate a 300 foot long trench down to bedrock along the
transect tine. The depth to bedrock at the first observation site (0.0
feet) was used to scale the radar imagery.

Table 1 compares the results obtained with thew Back-hoe {(ground-truth).
screw-augers and GFR. The GFR is more precise than conventional
surveying tools for determining the depth to bedrock in areas of
moderately coarse textured tilis. The average difference in depth to
bedrock measurements between the scaled radar imagery and the ground-
truth measurements was 2.4 inches. Sixty-four percent of the scaled
radar imagery was within O to 2 inches of the actual depth to bedrock.
Eighty-seven percent of the scaled radar imagery was within O to 4
inches of the actual depth to bedrock.

The average difference in depth to bedrock measurements between the
screw—-auger and the ground-truth measurements was 30.1 inches. Only
seven percent of the screw-auger measurements were within 4 inches of
the actual depth to bedrock. Sixty-eight percemnt of the screw-auger
measurements varied by more than 10 inches from the actual depth to
bedrock.

Data from this study will be incaorporated into an article which is being
prepared on using the GFR to determine the depth to bedrock.

Fresque Isle

The Caribou series (fine-loamys mixeds frigid Typic Haplorthods) is
deeper to bedrock and has more clay and scoluble salts in the lower part
of its profile than the soils at the North Fenobscot site (Lyman and
Tunbridge series). Areas of Catribou soils are more conductives
attenuatings and depth restricting toe the radar signals.

Field studies wetre conducted to determine the most suitable antenna for
the investigation of Caribou soils. The 80 and 120 MHz antennas with
the 7O5DA and TOBDAZ transceivers were used. The 1Z0 MHz antenna with
the 7OSDA transceiver provided the best balance of probing depth and
resolution of subsurface features. In an attempt to eliminate background
noise at high gain settingss the 30 MHz was towed at variable distances
behind the 4WD vehicle. Towing the antenna at distances of 10 and 100
feet behind the vehicle made little difference in the levels of
background noise recorded on the graphic profiles. It was concliuded
that the present arrangement of towing the 80 MHz antenna at - a distance
of 10 feet behind the vehicle does not sighificantly influence the
levels of background noises is mote maneuverables and will be continued.

The USGS's dual! 80 MHz antennas were found to be incompatible with our

contraol unit and the evaluation of these units were terminated withaout a .

statement on this equipments effectiveness for soil survey operations.



All data has been turn aver to Dr. Mary Collins of the University nof
Florida for the construction of two-dimensional contour plots and three-
dimensional block diagrams of the depth to bedrock in the surveyed area
of Caribou soils.

James A. Doolittie
Soil Specialist (GPR)

cc: Mary Collinssy Assoc. Prof.s U of Floridas Gainesvilies FL
Earling Gamblies» Soil Scientisty 5CEy» NSSUASy Lincolns NE
Dennis Lytles Ass't. State Soil Scientisty 8CEy Oronos ME
Robert Rourkesy Senior Soil Scientisty U of Maines» Oronos ME



TARLE 1

FPRECISION OF Z0IL SURVEYING TQOLE FOR DETERMININING THE
DEFPTH TO BEDROCK
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Depth to Bedrock
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