











Analog filters have an 18 dB/octave rolloff from the selected -3 dB points. The

1/2 ms sampling interval resulted in a 2000 Hz sampling frequency for a record
length of 500 msec and a 1000 Hz Nyquist frequency. A 250 Hz high-cut filter with a
24 dB/octave rolloff acted as an anti-alias filter and to reduce wind noise and higher
modes of 60 Hz powerline noise. The Geometrics 2401x is a floating-point seismo-
graph. The dynamic range of the seismograph was more than adequate to record
high-quality reflection information at this site in the presence of source-generated
and cultural noise.

Walkaway data were acquired with a variety of field parameters, offsets, and
source energy in an attempt to optimize the production data. Direct wave, refrac-
tions, ground roll, reflections, and air-coupled wave can all be identified best on
walkaway data recorded with offsets less than 200 ft. The sources for the testing
included the 8- and 12-gauge auger gun (Healey et al., 1991). The receivers for the
entire study were Mark Products L-28E 40 Hz geophones wired in series with three
geophones per string. The station spacing for the walkaways was 4 ft. The resulting
walkaway spreads posséssed 96 traces with offsets ranging from 8 ft to 196 ft (source
locations off both ends of the line were occupied).

The production portion of the survey involved 160 shotpoints along a single
east/west line roughly parallel to the north fence with 8 ft station spacings (Figure
2). The source for the CDP data was the 8-gauge auger gun. The three geophones
were placed in a 3 ft in-line array to help attenuate source-generated air coupled
wave. The seismograph was configured to focus on reflections from the upper 250
msec with average velocities from 1200 to 6000 ft/sec. The pre-amplified spectra was
shaped with 50 Hz analog low-cut filters, in an attempt to enhance the higher fre-
quency components of the recorded energy. Emphasis on pushing the high side of
the spectra was necessary to separate the reflections from the top and bottom of the
80 ft clay.

Data Processing

Data processing was done on an Intel 80486-based microcomputer using
Eavesdropper, a set of commercially available algorithms. The processing flow was
similar to those used in petroleum exploration (Table 1). The main distinctions
relate to the conservative use and application of correlation statics, precision
required during velocity and spectral analysis, and exira care during muting
operations.






adjusted field files from across the line (Figure 3). The coherent events identifiable
on some of the filtered files possess an arrival pattern consistent with the classic
hyperbolic moveout of a reflection (Figure 4). These interpreted reflection arrivals
allow significant confidence in interpreting the CDP stacked section. It is still pru-
dent to practice care and a conservative approach to interpretations of coherent
energy on stacked data.

Coherent events can be interpreted across the CDP stacked section (Figure 5).
The stacked section possesses nominal 24 CDP fold redundancy as a result of the 48-
channel recording system and the split-spread recording geometry. The fold drop
near the ends of the lines inhibits high confidence in interpretations within 20 CDP
of the line ends. There are two correlatable events between 60 and 130 msec. The
narrow bandwidth of the reflection wavelet is evidenced by the very cyclic appear-
ance of the stacked reflections. The resolving power (i.e., dominant frequency and
bandwidth) of the CDP stacked sections are reduced by the near-surface conditions at
this site.

The dominant frequency of most recorded reflection energy is between 50 and
100 Hz. The stacking velocity ranged from 2000 to 3500 ft/sec. The stacked section
provides adequate resolution potential and excellent coherency over the west half of
the line. The extremely high levels of powerline noise inhibited confident interpre-
tations on the east portion of the line. Severe muting and advanced post-stack pro-
cessing (i.e., f-k migration and deconvolution) helped to enhance the interpretation
along the entire line (Figure 6).

The CDP stacked section possesses two interpretable reflection (Figure 6). The
shallowest reflection (75 to 80 msec) is approximately 90 to 100 ft deep (based on
NMO velocities) on the west end of the line. The second reflection (115 msec) is
approximately 160 ft deep (again based on NMO velocities) on the west end of the
line. From CDP 400 to 500 the increased powerline noise is evident. Interpreting
reflections in this window is difficult, but sufficient coherency exists to suggest
reflector geometry. The deeper event is most likely the base of the clay layer, while
the shallower event could be either the top of the clay or the water table that accord-
ing to drilling is coincident with the top of clay. If the clay layer is defined by the two
interpreted reflecting events, the clay layer gradually thickens from the west end of
the line to about CDP 400, where the thinning suggested by local boreholes begins to
become evident.






vergence is the result of an increase in depth to the top of the clay while the depth
to the basal contact of the clay with the Memphis Sand appears to be relatively
consistent across the entire line. If the water table is perched 5 to 10 ft above the clay
across the expanse of this line, identification of the geologic/hydrologic interface
responsible for the event is not critical. However, if the shallowest reflection is the
water table and the top of the clay significantly diverges from the water table on the
eastern end of the line, confidence in the continuity of the clay would decrease.
Even with the poor data quality at the eastern end, a strong case can be made for a
thinning clay without truncation. Verification of this interpretation is appropriate
and very plausible with a minimal drilling effort.

Recommendations

Two confirmation boreholes with velocity check shots would allow full
confidence in the interpretation of the seismic reflection data. A borehole at station
180 (to verify/refute the interpreted velocity anomaly) and another at station 250 (to
verify the interpreted increase in depth to the top of clay) and the associated uphole
surveys would provide ground truth for the interpretative geologic cross-section. In
both boreholes the thickness of the perched water table and its associated depth
would be critical to confirming the preferred interpretation. If the borehole and
velocity complement the CDP stacked section, a second seismic line starting near
CDP 160 and extending beyond the guard shack on the east should resolve the
channel inferred from drilling and partially imaged on the eastern end of the
seismic line.
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Figure 5. 24-fold CDP stacked section (a) with interpretation (b) of the top and bottom of the clay layer. The cyclic
nature of the stacked reflections are indicative of the narrow bandwidth of the reflected wavelets. Interpre-
tation of the basal contact cannot be done with confidence on the east end of the line due to the extreme
interference from powerine noise.









