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PURPOSE

To explore the potential of using ground-pemetrating radar (GPR) to
characterize soil features in eastern Wyoming.

PARTICIPANTS

Bob GLaumgartner, Area Range Conservationists, 505, Torrinmgton, WY
Jim Doolittle, Soil Specialists (GPR), SCS, NENTC, Chester, FA
George Hartwan, State Soil Scientist, SCS, Casper, WY

Gordon Kee, Party Leader, 8C§, Lusk, WY

Stan Mitchem, Geologist, S5C5, Casper, WY

Ed Rapp, Soll Conservation Tech., 5CS5, Lusk, WY

Paul Shields, Soil Scientist, S5CS, Wheatland, WY

Abe Steveunson, Scll Scientist, SCS, Chevenne, HUY

Janes Westerman, 5011 Sclentist, SCS, Lusk, WY

Equipment:

The radar unit is the SIR System-8. Componenta of the SIR System—8
include the Model 4800 control unit, the ADTEX Model DT~6000 tape
recorder and the Hodel 8004H graphic recorder. The ADTEK Model DT-6000
tape recorder was malfunctioning and was mot used. The 120 HH; antenna
with the Models 705DA and 705DA2 transceivers was used.

DISCUSSIOR

The soils examined during this field trip include Draknab (=andy, aixed,
nesic Ustic Torrifluvents), Recluse (fine—loamy, mized, mesic Aridic
Argiustolls), and Savageton (fine, montmorillonitic, mesic Ustollie
Caaborthids). In areas of coarse textured Draknab soils, the GFR
provided clear, cousistent, and interpretable imagery of soil and
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ptratinraphic features to depths of 1.5 meters, However, in areas of
rediun and noderately-fine textured Macluse soils, the imagery was less
clear and a8 restricted to depths of less than 16 inches. Features
evident on graphic profiles of Raclusze soils include strony surface
refloctions (which often nasked near surface goil features), and near

gurface features relating to differences in moisture, consistevey, and/or
density.

The GPR was excesdingly depth restricted in selected arecas of loauy and
clayey scils within ¥Wiobara County. The maxinum probinz depth of the GPR
ie deternained by the electrical conductivity of carthen materials. Soile
having high electrical conductivities rapidly absorb the radar's encrgy
and severely limit the radar'se probing depth. The electrical
conductivity of coils increzse with moisture, the concentration of
diszolved salts in the soil solution, snd the amount and type of clavs.

Conductivity 18 essentially an electrolytic precess that takes place
through moisture~filled porea. As the soll becomes more saturated, the
rate of signal sttenuvation increases and the probing depth is
restricted., The selected solls wore, compared with soils examined inm
Utah and Idaho, relativaly moist. Howewver, it is doubtful that the
probing depth of the GPR would be significsntly improved by returning to
the selected sites during a drier period.

The conductivity of soills is proportional to the total mumber of fons in
solution. Calciun carbonate is a conspicuous component of the soils
within Hiobara County, and restricts the radars prebirny depth.

Ions absorbed on the surface of clay particles can become partially
dissociated or exchanged, and comtribute to the conductivity of soils.
Expanding 2:1 lattice clays, haviay higher ezchange capacities tham 11l
lattice clays, exhibit high slectrical conductivities and are wmore
restrictive to the radsr,

RESULTS

This study has contributed to our knowledge of vhare and under what
conditions the GPR will and will not perform well. The present GPR
system is poorly suited for soil and om~site engineering or geologic
investigations in moet areas of Hiobara County. High concentrations of
carbonates and the prevalence of 2:1 erpandingz lattice clays adds to the
electrical conductivity of soils and severaly restricts the probiag depth
and the effectiveness of the CPR in fine and moderately={ine textured
soils.

The GPX is suitable for the investigation of coarse textures soils.
lowever, thesc soils comprise a wninor proportion of the acreaze im
iliobara County and are generally restricted to f£lood plaims. These golls
often contain strata of finer texture materlisls whieh restrict the
probing depth of the GPR to the upper 1.5 meters of the profile.
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This fieid stw!y has provided an oppertunity for fiald and staff
specialists to observe and evaluste the performance of the GER on
selected solls within Wyoming., Thelr impressions of the radar are
beneficial for the proper evaluation and direction of GPR within 5CS.

An ammotated record of the graphiec profiles has been returned to George
larttman under a separate cover letter. -

I wish to convey my appreciation to meabers of your staff for :heit
spirit, cooperation, and enthusissm,

With kind rezards.

JAMES A. DOOLITTLE
Soil Specialist (GPR)

ccs

A. Holland, Director, MEWNTC, Chester, PA

T. Shiflet, Director, MWNTC, Lipcoln, H=

R. Arnold, Director B8o0il Survey Division, i, Washington, DC
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