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PURPOSE 

To field test the ground-penetrating radar (GPR) on selected sites within 
New Hampshire and to establish the feasibility of using the system to 
determine the depth to bedrock. 

PARTICIPANTS 

James A. Doolittle, Soil Specialist (GPR.), SCS, Chester, PA 
James P. Grove, Soil Scientist, scs, Exeter, NH 
Russell .J. Kelsea, Parcy Leader, SCS, Exeter, NH 
Arthur N. Luhtala, Project Engineer, SCS, Meridth, NH 
Henry R.. Mount, Assistant State Soil Scientist, SCS, Durham, NH 
Ray K. Wenninger, Design Engineer, SCS, Durham, NB 

Equipment 

The equipment utilized during this field trip was the SIR System-8 with 
microprocessor, the AM'EK SR.-8004H graphic recorder, and the Al1lEK DT-6000 
tape recorder. The 80, 120, and 300 MHz antennas were used at various 
times and under differing conditious. The 120 MHz antenna is tbe most 
suitable antenna for soil and shallow (less than 4 meters) bedrock 
studies. 'l'.'he high power model 765 RP transmitter was llSed to extend the 
depth of penetration to slightly over 12 meters at the Oliverian Brook 
Watershed. 

The GPR system operated well, but components including the 80 MHz antenna'.t 
high power model 765 BP transmitter, model 70SDA transducer, model 501 
dual antenna 'box, and the model 4800 control unit were returned to the 
manufacturer (Geophys:lcal Survey Systems, Inc; Hudson, NH) during this 
reporting period for correccive maintenance. Ma.i.utenance was required on 
these components following a rigorous field shake-down of the system and 
the 1ucompatibility of recent modifications with older design. The 
responsiveness and cooperation of the manufacturer was most commendable. 

ACTIVITIES 

Prior.to the arrival. of the GPB., sites were selected in Rockingham and 
Grafton Counties. Areas of Eldridge (sandy over loamy, ud.xed. nonacid 
mesic Aquic Udonheuts), Scitico (fine, mixed, nonacid, mesic TJpJ.c 
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Haplaquepts), and Windsor (mixed, mesic Typic Udipsamments) soils were 
profiled with the GPR during the afternoon of 13 May. Areas of Canton 
(coarse-loamy over sandy or sandy-skeletal, mixed, mesic Typic 
Dystrochrepta), llollis (loamy, mixed, mesic Lithic Dystrochrepts), and 
Pennie.buck (loamy-skeletal, mixed, mesic Dystric Eutrochrepts) soils were 
profiled on 14 May. The spillway of the Oliverian Pond dam was profiled 
on the afternoon of 15 May and on 16 :tiay. The area of Pennichuck soil was 
retraversed on the morning of 17 May as experience gain on this trip was 
applied to improve the interpretability of the graphic profiles. Main
tenance was performed on the equipment during the morning& of 13 and 15 
May, and on the afternoon of 17 May. 

Discussion 

Imagery obtained ill the coarse textured glacial drift and crystalline 
bedrock of New ifaQP&bire was generally good. In &01lle areas, interpTeta
tions were litd.ted by complex patterns of radar imagery .. 

The GPR profiled the soils to the depth of interest. Generally. the 
profiled soils lack extensive, well expressed horizons which could be 
traced laterally for large distances on graphic profiles. The large 
nU11tber and limited extent of subsurface horizons necessitated a greater 
number of ground-truth observations than was anticipated. Many of the 
images observed on the graphic profiles were nonpedogenetic and varied 
with the nature of the glacial ·drift. 

As a rapid reconnaissance or investigatory tool, the GPR offers a highly 
accurate and reliable alternative method for determining the depth to 
bedrock. Generally, graphic profiles of the soil/bedrock interface are 
clear in areas where the bedrock is massive, its surface is sharp and 
regular, and the overlying soil is relatively thin (less than 7 meters) 
and free of coarse fragments. 

If numerous, jointing patterns, bedding and fracture planes can complicate 
interpretations. At the Olivertan Dam site, the granite bedrock appeared 
on graphic profiles to be highly weathered and fractured in the upper 
part. Also• the overlying material appeared to contain numerous coarse 
fragments. While the weathered zone of granite was easily defined on 
graphic profiles, the contact of the ove-rlying naterial with the coherent 
bedrock was difficult to discern as a result of the large number of 
boulders and the highly weathered and fractured nature of tbe granite 
bedrock. 

It was learned that the imagery of the soil/bedrock interface eoul.d be 
improved. by increasing tbe range or probing depth of the radar and by 
conducting transects at a slower speed. Extending the range of the GPR 
can blend the myraid of microfeatures into a discernible pattern which can 
be more easily ideutif ied and traced across the graphic profile. In areas 
of highly irregular or gradational soil/bedrock interfaces, conducting 
traverses at slower speeds allows the more discontinuous imagery to f orra a 
more continuous pattern. .tm area of Pennichuck soil was effectively 
retraced with the GPR using these techniques to improve the iuterpre
tab111ty of the imagery. 
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Proper application and accurate results are based 011 aite-specif ie 
characteristics aDd the experience of the interpreter. GPll techniques are 
not meant to replace the need for ground-truth obeel'Yationa. In 111any 
areas of New Hmnpahire, GPll technique• can save time and money by reducing 
the nwaber of required borings and 1aprOYe the quaatity of iaterpretatiODB 
by proriding a conU:nuous record of subsurface conclitiona. The results 
fToa New Barapabire are encouraging. The potential application of the GPR 
will depend upon its need, use, end program development. 

Thank you for tbe opportunity to work in your state and with meabers of 
your staff. 
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