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As parf of the site characterization effort for the proposed low-level nuclear waste disposal
site north of Fort Hancock, Texas, ihe University of Texas at El Paso conducted an electrical
resistivity survey of the area. Thia 'survey was contracted by the Texas Low-Level Radioactive‘ '
Waste Authority. The intent is to repeat this survey annually if the site is licensed in order to
monitor leachate migration. |

A series of soundings were made and profile readings were made around the entire
perimeter of the proposed site. The locations of these measurements are shown in Figure 1.
The procedures outlined in Draft Regulatory Guide 6.7 of the Texas Department of Health were
followed. A Price array configuraﬁon was used to make the measurements and the Barnes layer
method (Barnes, 1953) was used to calculate apparent subsurface resustlvmes The voltage
readings were generally the average of 4 measurements but in a few cases 16 measurements
were averaged. Repeatability was excellent (1 or 2%) for a specific placement of the electrodes.
However, movement of any electrode by 1 m created variations in readings of up to 100% and
variations of 50% were common. These results are to be expected considering the near surface
variability in terms of soil composition and water saturation, but they must be kept in mind if the
survey is repeated\rin the future. |

For the soundings, the outer current electrodes (I, and |,) were spaced 210 m apart. The
first VOltage electrode (V,) was placed in the center of the array, and the second (V,) was first
placed 35 m from V and moved in increments (5 m, 2 m, or 1 m; see attached data sheets)
toward |,. After some expenmentat:on in the field, it was clear that one-sided soundlngs would
be adequate. » |

The field data sheets are attached in the Appendix of this report, and the apparent
resistivities obtained are plotted versus depth in Figures 2-6. In each case, the resistivity

generally decreases with depth. Higher resistivities were encountered at electrode spacings in



)

the range of 30-40 m. These probably reflect the presence of graVeIs. The lacustrine sediments
of the Fort Hancock Forhation should have low resistivities, and we interpret values of 5-7 ohm-
meters encountered at spacings of 60-65 m to reflecft penetration of this formation. Drill holes
in area place the top>of this formation at 30 m or less.

The profile measurements were intended to evaluate lithologic variability in the site area
and were made with the two current electrodes (I, and |,) spaced 98 m apart. The first voltage
electrode (V,) was plééed at the middle of the array and the secbnd (V,) was placed first at a
distance of 16 m from V, and then at a distance of 32 m. Thus, two depth intervals were
sampled. The resistivity values obtained are plotted on three profiles which appear in Figures
7-9. The correlation with the soundings is good, an’d the field data sheets are included in the
appendix. The first profile (Fig. 7) extends along the west side of the site. The major feature
evident on this profile is the norfhward dip as stratigraphic units deepen as they approach the
center of the small basin in the area. The second broﬁle (Fig. 8) extends across the north side
and short east side of the almost triangular site. Caliche outcrops along the western end of fhis
profile, and it strongly effects stations 17-20. The consistently high values at stations 24-26
probably indicates the presence of a gravél-filled channel. On the southern profile (Fig. 9), high
resistivity values also indicate channels at stations 38-42 ahd 51-565. The dip to the northeast is
consistent with profile 1 and the seismic results. 'With the possible exception of the caliche
outcrop area, the resistivity values produced consistent patterns which should make it possible
to detect leachate migration with confidence in the future. A major variable would be recent
rainfall and care should be taken that future surveys be undertaken under the same dry
conditions encountered during this survey. This normally would be easy considering the climate -

if the late summer months are avoided.
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