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Figure 4. Resistivity pseudosections along B-B' and C-C'. Striped area
is between 1000 and 1200 ohm-ft. contours.
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Figure 5. Current density along VLF profile line 1401.

TRACER STUDY

Ground water samples taken from piezometers and monitoring wells
were tested for a representative landfill constituent (see Figure 1 for
locations). Tritium was chosen becausethe leaching tritiated water acts as
an ideal tracer of local groundwater flowpaths. Each sample was distilled,
then placed in a liquid scintillation counter where beta emissions in the
tritium energy spectrumwere counted for 100 minutes. Stations marked ND
on Table 1 were not significantly different from a blank standard at the 95%
confidence level.

Locations with high tritium values also had noticeable organic soivent
odors, as well as a coarser grained porous media and having more quartz
than in uncontaminated areas. Testing for VOC's in the nearby stream
showed highest levels of organics in surface water with the highest tritium
activity.
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Table 1. Tritium Activity (pCi/ml) in Ground Water.

location activity location activity
w1 ND P8 1.6
W2 ND P9 15
W3 1.4 P10 0.7
w4 262.6 P11 ND
P1 ND P12 1.9
P2 ND P13 10.6
P3 ND P14 1.9
P4 ND P15 ND
P5 ND P16 ND
P6 ND " P17 0.7
P7 8 P18 0.6

DISCUSSION

Ground conductivity and electrical resistivity surveying have provided

a good indication of the direction of contaminant transport at the UGA
landfill. The correlation between high tritium values and organic poliutants
in ground and surface water indicate that the major flowpath of contami-
nants had been detected. This flowpath was not immediately evident from
inspection of surface topography. VLF work will continue at the site to
determine whether or not the power line effects can be minimized by
walking parallel to the wires while tuning to a station perpendicularto them.
Ground conductivity measurements with the EM-34 provided rapid
coverage with instantaneous display of conductivity curves inthefield. Be-
cause electrical contact with the ground was not required, dry soil condi-
tions did not affect signal penetration. However, cultural interference from
power lines and metal objects, such as fences, introduced substantial
noise. Because of the power lines in the study area, only the horizontal
dipole mode could be used, and the power lines had to be crossed at right
angles to minimize coupling between current in tha wires and in the coils.
DC resistivity surveying was quite laboricus, requiring at least three

_ persons. Lack of rainfall, even during the late wiriter wet season, limited field

time to just three weeks, after which the soil hecome prohibitively dry for
establishing electrical contact. Forested areas were especially difficult to
achieve good contact because of the thick litter and numerous roots. Resis-
tivity surveys do not suffer the noise effects from overhead power lines, but
electrical anomalies in the vicinity of the current electrodes will adversely
affect measurements.

CONCLUSION

This study demonstrates the ability of surface geophysics to map a
contaminant plume in the Georgia Pisdmont. Success at this site was due
to an increasa in electrical conductivity of the contaminated ground water
caused by an abundance of dissolved solids. Their suitability at other sites
may be predicted based on knowledge of plume chemistry and associated
electrical properties. As with many kinds of scientific investigations, more
than one established method should be employed for better corroboration
of results.

Ground conductivity surveys are rapid and may still be used when
power lines are present. They should perform optimally where water tables
are shallow but the signal can also penetrate to a deeper water table when
the unsaturated zone is highly resistive. The Georgia Coastal Plain, with
generally shallow water tables and sandy soil, would clearly be a more
suitable environment for ground conductivity work than the Piedmont.

Conservative contaminants such as tritium or chloride ions, when pres-
ent, should be employed as relatively inexpensive tracers for local ground
water flow paths, thus providing additional preliminary information that may
make better use of funds available for landfill studies.
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