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Schlumberger Soundings at the Norman Landfill, Norman, Oklahoma

by
Robert J. Bisdorf

In 1995 the U.S. Geological Survey made 17 dc electrical soundings at the Norman Landfill,
Norman, OK, using the Schlumberger array (Lucius and Bisdorf, 1995). An additional 23
Schiumberger soundings were made in 1996. The soundings were made to determine the extent of
the subsurface spread of the conductive leachate, and to assist in determining the alluvial aquifer
geometry. The purpose of this report is to present the new data and its automatic interpretation.
Because of erroneous figure captions in the first publication, all 40 soundings are presented.

Figure 1 is a map of the sounding locations. The soundings are represented by circles with
the open circles representing the 1995 data and the filled circles representing the 1996 data. The two
lines coming from the circles

represent the direction of Norman Landfill
expansion of the Schlumberger 40 N Schlumberger Sounding Station Locations
soundings. Table 1 gives the i r

sounding number, X

coordinate, y coordinate, and
elevation of the soundings.
Elevations for soundings 1
through 17 are inferred from

measured wells and other 36

sounding locations, whereas 3
the elevations of soundings 18 '
through 40 were measured

using dual-frequency carrier- 25

phase global  positioning
system receivers. The x and y
coordinates are convertible to
UTM zone 14 by adding
641,000 m. to the x coordinate
and 3,892,200 to the Yy
coordinate respectively.

The data were interpreted
using an automatic
computerized interpretation
program (Zohdy and Bisdorf, Figure 1. Map showing the location, number and direction of expansion of
1989) written for IBM PC's the Schlumberger soundings.
and compatible computers.

The soundings are designated Norman 1 through Norman 40. For each sounding curve, the data in
the appendix includes:

1) A sounding title designated by the name of the survey area followed by the sounding number.



2)

3)

4)

5)

Several sounding titles have a suffix that indicates what special treatment the sounding may
have undergone. For instance the suffix S denotes that the field data were smoothed before
the inversion was performed, a suffix F indicates that the last layer resistivity was fixed at
some value, and a suffix X indicates that the sounding's S-line (Zohdy and others, 1974 p.,
36) was manually extended. Any or all of the suffixes may be attached to the sounding
number. In general, only the interpreted sounding titles will have suffixes.

A tabulation of the AB/2 electrode spacings (in meters and feet) and corresponding apparent
resistivities (in ohm-meters).

A log-log plot of the field data points. Each set of data points that were made with the same
potential electrode spacing (MN) is connected with a solid line. Measurements were made
at MN/2 spacings of 2, 20, 60, and 200 feet as appropriate.

A tabulation of the automatically interpreted layering, with depths in meters and feet and the
corresponding resistivities in ohm-meters.

Alog-log plot of the results of the automatic interpretation program. The circles represent

the shifted-digitized field data, the continuous curve represents the sounding curve calculated
from the interpreted layering, and the step-function curve represents the interpreted layering.
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Sounding X y Elevation Sounding X y Elevation
number (meters) (meters) (meters) Number | (meters) | (meters) | (meters)
1 371.738 416.977 331.0 21 410.739 | 315.929 330.129
2 235990 | 268.590 331.0 22 532.380 | 170.172 329.843
3 146.122 174.251 331.0 23 298.184 | 182.290 330.175
4 503.100 | 527.209 331.0 24 438.547 | 63.872 330.525
5 550.000 625.000 343.0 25 272.046 | 411.446 330.047
6 425.565 475.722 331.5 26 135.442 | 540.138 330.460
7 283.413 320.237 3310 27 337.907 | 555.776 331.888
8 71.756 102.011 331.0 28 658.403 | 156.002 330.107
9 389.491 589.540 331.0 29 708.138 | 328.720 331.488
10 514.858 427.904 331.0 30 613.324 | 653.467 342.145
11 597.274 400.628 3310 31 733.550 | 719.670 332.298
12 441.415 346.198 331.0 32 648.596 | 909.138 332.369
13 525.811 289.062 331.0 33 814.195 | 514.882 331.799
14 602.671 227.208 331.0 34 757.488 | 395.853 338.469
15 294.902 481.556 331.0 35 939.164 | 478.731 331.897
16 323.050 654.556 331.0 36 934.918 | 657.742 331.573
17 420.000 820.00 332.0 37 829.877 | -18.611 331.689
18 537.008 358.254 330.311 38 602.266 | 479.038 340.452
19 447.388 559.591 331.249 39 741999 | 627.373 332.562
20 768.954 237.909 332.124 40 90.948 1028.344 | 332.936

Table 1. Schlumberger sounding coordinates. X values can be converted to UTM zone 14 coordinates by adding

641,000. Y values can be converted to UTM zone 14 coordinates by adding 3,892,200.
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