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ABSTRACT

The I-15 Downhole Array (I15DA) is located near the intersection of I-15 and I-80 in Salt Lake City,
Utah. This downhole array is installed in soft soil deposited by Lake Bonneville, where depth to bedrock
is expected to be at a considerable depth. The soil conditions at the I[15DA are representative of other sites
in deep, sediment-filled valleys throughout the state (e.g., the Utah, Salt Lake, and Cache valleys), and
understanding the seismic response at the downhole array is crucial to determine how to conduct
numerical site response analyses at other locations across the state. The [15DA recorded a number of
aftershocks following the 2020 M5.7 Magna Earthquake, and these ground motion records have been
used to calibrate numerical site response analyses. This report details single- and multi-dimensional site
response studies aimed at calculating theoretical transfer functions that capture the empirical transfer
functions produced by small-strain ground motions recorded by horizontal components of sensors in the
[15DA. We investigate the importance of accounting for spatial variability in shear wave velocity (Vs)
during site response modeling using Vs obtained from invasive methods, non-invasive methods (i.e.,
surface wave inversion-derived Vs profiles), and a pseudo-3D Vs model developed using the H/V
geostatistical approach.
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EXECUTIVE SUMMARY

The I-15 Downhole Array (I15DA) is located near the south intersection of I-15 and I-80 in South Salt
Lake City, which is a seismically active region of Utah. This downhole array was installed in 2003 (Youd
and Briggs, 2003) and largely sat dormant without recording any significant earthquake ground motions
until the 2020 M5.7 Magna Earthquake. Unfortunately, due to loss of power at the site and other
unforeseen technical issues, the main shock of the Magna Earthquake was only partially recorded by the
array. However, a number of important aftershocks were fully recorded. This report provides details about
the [15DA, and attempts made to calibrate single- and multi-dimensional (i.e., 1D and 2D) seismic site
response analyses for the site using the ground motions recorded at the surface and at the deepest (120 m)
reference sensor.

The [15DA site is installed in soft soil deposited by Lake Bonneville, where depth to bedrock is expected
to be at a considerable depth. The soil conditions at the [15DA are representative of soil conditions in
deep, sediment-filled valleys throughout the state of Utah (e.g., the Utah, Salt Lake, and Cache valleys),
and understanding the site response of the downhole array is crucial to determine how to properly conduct
site response at other locations across the state. Furthermore, the I15DA is located close to an
instrumented bridge at the interchange between I-15 and 1-80 (Halling and Petty, 2001). Thus, this site
provides a unique opportunity for future studies aimed at understanding soil-foundation-structure
interaction (SFSI) effects using the ground motions recorded simultaneously by the downhole array and
the bridge instrumentation.

This report details 1D and 2D numerical site response modeling efforts at the [15DA. Specifically,
theoretical transfer functions (TTFs) obtained from numerical site response modeling are compared with
empirical transfer functions (ETFs) calculated from the small-strain ground motions recorded by
horizontal components of sensors in the array. We investigate the importance of accounting for spatial
variability in shear-wave velocity (Vs) for site response modeling through: (1) 1D site response modeling
using an invasive Vs profile measured in a borehole of the I[15DA, (2) 1D site response modeling using
several Vs profiles inverted from non-invasive surface wave testing, and (3) 2D site response modeling
using a pseudo-3D Vs model obtained from a horizontal-to-vertical (H/V) spectral ratio geostatistical
approach.

From the results of site response modeling obtained in this study, it is clear that properly incorporating
spatial variability produces TTFs that more closely match the ETFs recorded by the [15DA. All site
response models produced estimates of the fundamental resonant frequency that are quite similar to the
fundamental resonance of the median ETF. However, the 1D site response analyses based on the invasive-
and surface wave inversion-derived Vs profiles tend to produce estimates of amplification at the
fundamental mode that are 15 to 20 times greater than the amplification exhibited by the median ETF.
The amplification estimated by the 2D site response is more accurate but still 10 to 12 times greater than
the median ETF. This over-prediction of amplification is consistent with the results of 1D and 2D site
response analyses at other downhole array sites in the United States and throughout the world (e.g., Hallal
et al. 2022). It is hoped that future 3D site response analyses based on the psuedo-3D Vs model derived
herein for the [15DA will be able to produce estimates of TTF's that better fit the ETF.
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1.  I115DA SITE INFORMATION

The I-15 Downhole Array (I15DA) is located near the south intersection of I-15 and I-80 in South Salt
Lake City, Utah. This is a seismically active area of Utah that is approximately 5 km west of the Salt Lake
City section of the Wasatch Fault zone and approximately 4 km east of the Taylorsville section of the
West Valley Fault zone. The downhole array is installed in soft soil deposited by Lake Bonneville, where
depth to bedrock is expected to be at a considerable depth. The soil conditions at the [15DA are
representative of soil conditions in deep, sediment-filled valleys throughout the state of Utah (e.g., the
Utah, Salt Lake, and Cache valleys). Work to install the array began in April of 2002 and finished in April
0f 2003 (Youd and Briggs, 2003).

The array is made up of five, three-component force-balance accelerometers (FBA). One of the sensors
was installed on the surface, and the other sensors were installed at depths of 7.6, 18.3, 48.8, and 119.8 m.
The depth-locations of these sensors are shown schematically in Figure 1.1. The boreholes for all the
sensors were cased with PVC and grouted in place. In this report, each sensor in the I115DA is referred to
as DH (downhole) and sequentially numbered 0 through 4 based on the depth of the sensor. The surface
sensor is called DHy, the 7.6-m sensor is DH;, the 18.3-m sensor is DH,, the 48.8-m sensor is DH3, and
the 119.8-m sensor is DH4. The sensors were set to DH,¥ 0
continuously monitor and were triggered to store data when  pu, ¥
any sensor in the array sensed accelerations greater than

—8— Cross-hole DH;-DH3

—4— Cross-hole DH3-DHg
P5-Logging DH4 (2002)
PS-Logging DH4 (2003)

1091 |H

0.01 g. Unfortunately, due to a loss of power and data on¥ || S puina Shoiied
buffering/telemetry issues at the site, none of these sensors

fully captured the main shock of the 2020 M5.7 Magna 301 |1

Earthquake. However, sensors DHo and DH4 recorded data

during a portion of the aftershocks following the main event. a0

Though they are not used in this study, an additional nine DR ¥ 509 |y

FBAs were installed on Bridge C-846 above the [15DA site
(Halling and Petty, 2001). Similarly, none of these sensors
recorded the main shock of the 2020 M5.7 Magna
earthquake, though some sensors recorded data during

60

Depth (m)

701 |1

aftershocks following the event. These data can be used in a0
future studies to model the soil-foundation-structure

interaction (SFSI) of the bridge site. 0 |
As detailed in Youd and Briggs (2003), multiple invasive 100

tests were performed to characterize the shear-wave velocity
(Vs) profile of the subsurface. Cross-hole seismic testing
was performed by Dr. James Bay from Utah State oH, ¥ 120 1 T
University between the boreholes for the DH, and DH3 0 W0 e e
sensors, and between the boreholes for the DH; and DHy4

sensors. These profiles only extend to a depth of 50 m.
Robert Steller from GEOVision performed two PS-logging
tests in the borehole for the DH4 sensor: (1) one test in 2002
to a depth of approximately 76 m, and (2) one test in 2003
from approximately 65 m to 116 m. As shown in Figure 1.1,
the cross-hole and PS-logging results are quite similar to one
another over the top 50 m. Since the PS-logging data capture
the complete Vs profile between the DHy and DH4 sensors, it
is appropriate to use this profile in 1D site response analyses

1

1104 |4

Figure 1.1 Lithologic soil log, invasive
Vs profiles, and downhole
sensor locations for the
I15DA. The red profile shows
the PS-logging profile
simplified to nine layers. Each
downhole sensor is shown at
its as-built depth to the left of
the lithologic log.



between the two sensors. The measured Vs profile from PS-logging was simplified to nine layers before
use in site response. The simplified PS-logging Vs profile, as well as a lithologic log compiled from soil
cuttings in the DH4 borehole, are shown in Figure 1.1.



2. EMPIRICAL TRANSFER FUNCTIONS

This section discusses the ground motion processing and empirical transfer function (ETF) calculations
for aftershock events recorded by the [15DA following the 2020 M5.7 Magna Earthquake. As noted
above, the mainshock was not recorded due to loss of power and data buffering/telemetry issues at the
site. Thus, only the smaller strain ground motions from various events in the aftershock sequence are
available. The ground motions used for calculating the ETF were provided by the University of Utah
Seismograph Stations (UUSS; Jon Rusho, personal communication).

A total of 61 aftershock events with magnitudes greater than 2.0 were included in the continuous data
stream recordings provided by the UUSS. The continuous data spanned from 18 March 2020 at 18:30
UTC (note that the main shock happened at approximately 13:00 UTC) to 26 March 2020 at 19:15 UTC.
The 61 events had magnitudes that ranged from 2.0 to 4.57 and PGA values for the surface sensor that
ranged from less than 0.001 to 0.132 g’s. Because the largest magnitude event induced a relatively high
PGA on the surface sensor (0.132 g), it was temporarily excluded from consideration when calculating the
ETFs for small-strain ground motions. After removing this event, the magnitudes ranged from 2.88 to
3.94 with PGA values for the surface sensor that ranged from 0.002 to 0.032 g’s. Unfortunately, after
processing, only seven of the events generated high enough signal-to-noise ratios (SNR) on both the
surface and 120-m sensors over a bandwidth large enough to capture the first four modes (i.e.,
fundamental frequency and first-, second-, and third-higher modes) of the ETF. The ground motion
processing and ETF calculations are described in detail below.

2.1 Aftershock Time Histories

The ground motions were provided in their rawest form in a continuous data stream (not triggered). The
raw data were first sorted by sensor depth and component of interest. For this particular study, only the
horizontal components (both north and east) recorded by the DHy and DH4 sensors were considered.
Records with the prefix of “40” were recorded by the DH4 sensor at a depth of 120 m, while records with
the prefix “F0” were recorded by the DHy sensor on the ground surface. A list of aftershocks from the
Magna Earthquake was obtained using the “Search Earthquake Catalog” tool provided by the ANSS
Comprehensive Catalog (ComCat) on the United States Geological Survey (USGS) website. Using this
list, the continuous data streams for each component of each sensor were parsed to extract each aftershock
event. The ground motion records were trimmed with a buffer of 40 seconds before and 90 seconds after
the ComCat catalog event start time to make sure the pre-event noise and the total signal was captured in
the event specific traces.

2.2 Ground Motion Processing

After isolating the aftershock events for each station and component of interest, each component and
station for each aftershock event was processed following the procedures presented in Goulet et. al.
(2021) for processing ground motions in the PEER NGA-East database. First, a visual inspection was
conducted on the raw time histories to ensure the ground motion’s time history was distinguishable from
the sensor background noise. Time histories where the ground motion could not clearly be distinguished
were omitted from further consideration.

The raw ground motion time histories then underwent the following pre-processing procedure. First, the
time histories were converted to engineering units of acceleration (g’s) using the digitizer and sensor
response data provided by the UUSS. After visual inspection, the time history was trimmed again, if
necessary, to remove errant noise around the ground motion signal. A constant “de-meaning” method was
then used to detrend the entire time history. Next, the trace was filtered in the time domain using a 5th
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order Butterworth high-pass filter at a low-cut frequency of 0.01 Hz to remove undesirable low-frequency
data. The trace was integrated twice to obtain displacement, and a 6th order polynomial baseline
correction detrending was applied to the displacement time history. Finally, the time history was
differentiated twice to produce the pre-processed acceleration time history.

The pre-processed acceleration time histories from the deep DH4 sensor, also referred to as the “base”
sensor, were then divided into corresponding ground motion signal windows and pre-event noise
windows based on the following procedure (refer to Figure 2.1). First, the beginning of the base signal
window, tg;, was visually determined based on the P-wave’s first arrival time. The end of the base signal
window, tgr, was determined by the time to 98% of the Arias Intensity, /,, relative to the start time tg;.
Thus, the signal/event duration was equal to tgf — tg;. The noise window was determined by taking the
catalog event start time (which was consistently before the P-wave arrival) as the end time for the noise
window, and the noise start time was determined by subtracting the length of the signal window (tgs —
tg;) from the catalog event time (refer to Figure 2.1b). This resulted in signal and noise windows for the
deep DHj4 sensor of equivalent length.

In an effort to capture the complete ground motion event recorded by the base sensor on the surface
sensor, the surface time history from sensor DHy was divided into corresponding signal windows and pre-
event noise windows using the following procedure. First, for simplicity, the surface signal start time, tg;,
was set equal to the same time as tg;. Then, the Vs travel time between the base sensor and the surface
sensor was accounted for using the simplified PS-logging Vs profile shown in Figure 1.1. This was done
by adding the mean Vs travel time from a depth of 120 m to the surface (Atgy), which was 0.4 s, to the
tgy in order to get the surface signal end time, tgs. If this Atgy adjustment was not accounted for, the
entire event recorded on the base sensor would not be captured on the surface sensor. Of course, this
resulted in surface windows that were 0.4 s longer than base windows. This challenge was overcome
through zero padding to make the base and surface time histories the same length, as discussed below.
The beginning of the surface noise window was calculated by subtracting the length of the surface signal
window (tss - tg;) from the catalog event start time (refer to Figure 2.1a). This resulted in signal and
noise windows for the surface DHy sensor of equivalent length.

After dividing the time histories into signal and noise windows, the base and surface sensors were
processed in the same manner. A Tukey cosine taper with a width of 5% of the time history was applied
on both ends of the signal and noise windows. The trailing end of the window was then padded with zeros
to the next-greater power of two to force the surface and deepest sensor windows to the same length.
Using a Fourier transformation, the Fourier amplitude spectrum (FAS) was calculated for each window.
This FAS was resampled from frequencies of 0.1 to 100 Hz on a logarithmic scale with a total of 512
points. It was then smoothed using a Konno and Ohmachi smoothing window with a bandwidth of 40
(Konno and Ohmachi 1998). An example of the processed signal and noise window FAS for the 120-m
sensor is shown in Figure 2.2a.



2.0e-02

(a) — FON
X Catalog Start Time
¥ 1.0e-02 A X Time to 98% la
= . £ signal Window
g [ Noise Window
% 0.0e+00 * e Wiy
g
8
§ -1.0e-02 1
-2.0e-02 +——m————————1—————T—————7— ————————————————————
0 10 20 30 40 50 60 70 80 90
Time (s)
6.0e-03
(b) —— 40N
4.0e-03 - X Catalog Start Time
w X Time to 98% la
2 03 - 3 Signal Window
g 2.0e-03 [ Noise Window
B 0.0e+00 —
[
T -2.0e-03 4
9
< 4.0e-03
-6.0e-03 T T T T T T T T
0 10 20 30 40 50 60 70 80 90
Time (s)

Figure 2.1 Illustration of the signal and noise windows for USGS Event ID uu60364822 recorded by the
I15DA. Plot (a) shows the surface sensor windows for the north component (FON), and plot
(b) shows the base sensor (120 m) windows for the north component.

After smoothing, the SNR was calculated by dividing the signal FAS by the noise FAS (see Figure 2.2b).
The usable bandwidth of the FAS for each base and surface station during each event was determined to
be where the SNR was greater than 3.0. At this stage, the ground motions that produced limited usable
bandwidth on either the base or surface sensors due to a low SNR across the FAS were discarded. The
final suite of ground motions consists of seven events recorded on each horizontal component (north and
east) with a usable bandwidth of 0.5 to 10 Hz. These events had magnitudes that ranged from 2.88 to 3.94
and PGA values that ranged from 0.002 to 0.032 g’s. Additional information about the ground motions
used to calculate the ETFs for the site are tabulated in O.
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Figure 2.2 (a) North component FAS and (b) SNR for processed USGS Event ID uu60364822 recorded
by the 120-m downhole sensor at the [15DA. The dotted red line on the SNR plot signifies a
SNR of 3.0, and the dotted black lines on both plots show the frequency bandwidth for the
time history based on the SNR of 3.0.



2.3 Calculating the Empirical Transfer Function

After determining which recorded ground motion events had a large enough common bandwidth on the
base and surface sensors, the individual empirical transfer functions (ETFs) were then calculated by
dividing the FAS of the surface signal window for a given horizontal component by the corresponding
FAS of the base signal window for the same horizontal component. Since the individual ETFs from the
north and east components of the [15DA sensors were found to be similar for any given event, the ETFs
for each component were combined by calculating the geometric mean of both components (the square
root of the product of the north and east components) in the frequency domain. The representative ETFs
for each individual event, the lognormal median ETF from all events, LMgrr, and the associated standard
deviation across events, oy, grr, were calculated by taking the lognormal median and lognormal standard
deviation of the horizontal component-combined ground motion ETFs. The LMgrr and the individual
component ETFs are displayed in Figure 2.3. The fundamental frequency of the ETF, f grr, and
associated lognormal standard deviation, o .., was calculated by taking the lognormal median of the

frequencies associated with the highest peak from each individual north and east component ETF from
0.6 to 1.0 Hz. From the final suite of small-strain ground motions, the f; g is 0.80 Hz with a

of 0.22.

Of o,eTF

Since the LMy curve was calculated from small-strain ground motions at the site, the results of single-
and multi-dimensional linear-viscoelastic site response modeling will be compared to this curve to judge
accuracy of each theoretical model. It is important to note that this LMgr represents the ETF between the
base sensor (DHa, installed at a depth of 120 m) to the surface sensor (DHyp). The theoretical transfer
functions from site response will be calculated over the same depth range.

NS Ind. ETFs
EW Ind. ETFs
— LMgrr
=== X0, e7F

I
I
!
10t ] I —- foerr
:

iofn, ETF

TF Amplitude

10° — - — - - _—
10° 10!
Frequency (Hz)

Figure 2.3 Empirical transfer function (ETF) from 120 m to the surface based on small-strain ground
motions recorded by the [15DA. The LM grr is calculated from combining the individual
north/south (red) and east/west (blue) ETFs using a geometric mean, and then calculating the
lognormal median of the combined ETFs. The fundamental frequency, f¢ grr, and its
associated lognormal standard deviation, 6, ..., are shown in gray.
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3. PS-LOGGING 1D SITE RESPONSE MODELING

This section discusses the one-dimensional (1D) site response modeling for the nine-layer simplified PS-
logging profile (refer to Figure 1.1) at the [15DA using the a 1D linear-viscoelastic ground response
analysis (GRA) Python script developed within the Cox research group, which has been validated against
the 1D viscoelastic GRA calculations in the program “DEEPSOIL” (Hashash et al. 2020).

3.1 PS-logging Soil Model

The Cox Research Group’s Python script was chosen to compute the 1D linear-viscoelastic theoretical
transfer function (TTF) for the simplified PS-logging profile because of its simple interface and ability to
easily assign small-strain minimum damping (D,,;,) values to each soil layer. The soil layering and
properties required to calculate D,,;;, (e.g., unit weights, plasticity indices, over-consolidation ratios, etc.)
were assumed based on a log of soil cuttings obtained during drilling of the 120-m borehole (Youd and
Briggs, 2003). A simplified representation of this boring log is provided in Figure 1.1. Layers that
classified as sandy clays were assigned a plasticity index of 30, while layers classified as clayey sands
were assigned a plasticity index of 10. Unit weights for each layer were calculated using a relationship
based on the Vs of each layer (Mayne 2001). An over-consolidation ratio of 1.5 was assigned to the
surface layer, and the over-consolidation ratios assigned to deeper layers gradually decreased to a ratio of
1.0 where the soil contained gravel (approximately 50 m). The assumed layer properties were used to
calculate D,y,;,, for each layer using the relationships provided in Darendelli 2001. These D,,;,, values
ranged from 2.0% near the surface to 0.7% near the base sensor. It is important to note that Vs layer
boundaries and the layer boundaries from the borehole lithology log were not at consistent depths.
Consequently, the full 1D ground profile for the model was a combination of all the layer boundaries
between the soil lithology profile and the PS-logging simplified Vs profile. To match the frequency
sampling of the LMgrp, the TTF was calculated from 0.5 to 10 Hz with 256 points. As the ETF for the
borehole was calculated between 120 m and the surface, “within” conditions were specified for
calculating the theoretical transfer function. The 1D TTF for the simplified PS-logging Vs profile is
shown in Figure 3.1.

3.2 Comparing the PS-logging Vs TTF with the ETF

Visually, the TTF obtained from the nine-layer simplified PS-logging Vs profile appears to fit the LMgrp
moderately well. The Vs profile captures the frequencies of the first two peaks/modes of the LMgrr quite
well but does not capture the third and fourth modes as well. Also, while the frequencies for the first two
modes of the TTF and LMgrr agree very well, the amplitudes of the TTF are significantly higher than the
amplitudes of the individual ETFs and LMgrg. This problem has been noted in many prior site response
studies at borehole array sites (e.g., Hallal et al. 2022). In addition to qualitative comparisons, it is
desirable to quantitatively compare the TTF with the LMgrr as a means to determine how well the TTF
produced by the PS-logging Vs profile captures the LMgrg.

Teague et al. (2018) discussed two relationships to quantify the goodness-of-fit of the TTFs to the LMy
the Pearson correlation coefficient, 7, and the transfer function misfit, myr. The calculation of r
quantifies how well the shapes of the TTF and LMgr align, and the calculation of m better quantifies
how many standard deviations the amplitude of the TTF is from the LMgrr. Higher r values represent
better fits, while lower mrp values represent better fits. Hallal et al. (2022) state that these statistical
quantifications should be performed between a lower-bound frequency determined from the absolute half-
amplitude of the first mode ETF peak and an upper-bound frequency determined from the absolute half-



amplitude of the fourth mode ETF peak. These limits, denoted by dotted red lines, are shown in Figure

3.1.
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Figure 3.1 Comparison of ETFs from small-strain recorded ground motions and the TTF from 1D linear-
viscoelastic GRA for the simplified PS-logging Vs profile at the [15DA site. Plot (a) shows
the individual ETFs from each ground motion, the LM grr curve, and the TTF. Plot (b)
displays the lognormal residual of the TTF to the LM grr. The Pearson correlation coefficient,
1, and transfer function misfit, myg, values are displayed in the legend at the bottom of the
figure. Note that all goodness-of-fit parameters were calculated between the frequency range

denoted by the dotted red lines.

Quantitatively, the TTF calculated from the simplified PS-logging profile has an r of 0.488 and an

myr 0of 3.953. According to Thompson et al. (2012), r values greater than 0.6 indicate sites that are well-
modeled using 1D site response. Since the r of this TTF is less than 0.6, the PS-logging profile’s 1D GRA
does not model the site response for the [15DA well, which indicates a need to explore GRA methods that
incorporate spatial variability of Vs near the site. Additionally, the mrp value is quite high, indicating
that, on average, the TTF amplitudes are more than 4 standard deviations outside of the ETF range. In
particular, the TTF amplitudes are particularly high at the fundamental and higher modes, as indicated by
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the lognormal residual values between the TTF and the median ETF that range between approximately -
3.0 to 0.3 for each of the first four modes (refer to Figure 3.1). These goodness-of-fit parameters confirm
that while the TTF is able to capture the frequencies of the first two peaks/modes quite well, the TTF does
not capture the frequencies of the third and fourth peaks/modes as well, and it estimates the amplitudes of
these peaks as significantly higher than the LMgr.

The PS-logging Vs profile serves as a singular point measurement at the I15DA, and the site response
approach discussed above does not account for any spatial variability at the site. Hallal et al. (2022)
examined multiple approaches used to incorporate spatial variability into 1D site response analyses. The
surface wave approach and pseudo-3D Vs models determined from an H/V geostatistical approach
produced TTFs that tended to better fit the LMgrp at multiple downhole array sites. Thus, we chose to
investigate these approaches as a means to account for spatial variability at the [15DA.



4. SEISMIC SITE CHARACTERIZATION DATA AQUSITION

To characterize the near-surface and deep Vs structure for the [15DA, a combination of active-source and
passive wavefield array-based surface wave testing was performed in conjunction with single station
horizontal-to-vertical spectral ratio (H/V) noise measurements. These tests were performed by Dr. Brady
R. Cox and five graduate students from Utah State University between 29 September 2022 and 01
October 2022. The multi-channel analysis of surface waves (i.e., MASW) method was employed for
active-source testing and two-dimensional (2D) microtremor array measurements (i.e., MAM) were used
for passive-source testing. Additionally, to characterize the lateral variability in the resonant frequency
(fo) near the downhole array, a total of 96 H/V measurements were collected across the [15DA site.

4.1 Multi-Channel Analysis of Surface Waves (MASW)

Figure 4.1 shows a plan view of the active-source MASW test location. MASW testing was performed
using 4.5-Hz vertical geophones (Geospace Technologies GS-ONE installed in PC803 land cases)
coupled to the parking lot surface with aluminum tripod bases. A single line of 24 geophones was placed
in a linear array with a spacing of 2 m between successive geophones, resulting in an array length of 46
m. Vertical geophones were used to record wavefields with strong Rayleigh wave content that was
actively generated by striking vertically on a circular aluminum strike-plate with a 7.3-kg sledgehammer
at three distinct “shot” locations offset 5, 10, and 20 m relative to the first geophone on each side of the
array. Five distinct blows were recorded per shot location for subsequent stacking to increase SNR.
Wavefields were recorded for 1.0 second with a 0.25-second pre-trigger delay using a sampling rate (At)
of 1.0 ms.

4.2 Microtremor Array Measurements (MAM)

MAM testing was performed using one circular array and two L-shaped arrays (refer to Figure 4.1). The
arrays are referred to by their approximate maximum aperture (i.e., diameter or longest leg/side); that is,
60 m for the C60 MAM array, and 300 m and 1000 m for the L300 and L1000 MAM arrays, respectively.
All three MAM arrays were comprised of 10 broadband seismometers. Note that the C60 and L.300 arrays
shared two common receiver locations, namely C60-L300-06 and C60-L300-10. Note also that the L300
and L1000 arrays shared four common receiver locations, namely L300-L1000-01, L300-L.1000-03,
L300-L1000-05, and L300-L1000-08. Three-component broadband seismometers with a flat frequency
response between 120 seconds and 100 Hz (Nanometrics Inc. Trillium Compact Horizon 120s) were used
to record ambient vibrations. Seismometers were oriented to magnetic north and buried where possible to
provide better coupling with the ground surface. Where it was not possible to bury, sensors were placed
on tripod leveling bases and covered with a weighted bucket to mitigate the effects of wind vibrations and
temperature fluctuations. Acquisition systems for the Trillium Compact 120s seismometers were
Nanometrics Inc. Pegasus digitizers (24-bit ADC, 135 dB dynamic range, internal clock, and GPS
receiver accurate to <100 ps).
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Coordinates for all broadband seismometer locations used in MAM arrays are provided in Appendix B.
MAM stations were used to record ambient vibrations for periods between 1.5 hours to 3 hours,
depending on the size of the array, with longer recording times corresponding to the larger arrays. Data
were recorded with a sampling frequency of 100 Hz.

A 115DA
= MASW

@ MAM C60
@ MAM L300
O MAM L1000

Figure 4.1 Plan view of the multi-channel analysis of surface waves i.e., MASW) and microtremor
array measurement (i.e., MAM) test locations at the I15DA site.

4.3 Horizontal-To-Vertical Spectral Ratio (HVSR)

In addition to the 30 ambient noise measurements collected for MAM testing, 96 single-station 30-minute
ambient noise records were collected around the site (refer to Figure 4.2) to characterize the lateral
variability in whatever notable impedance contrast governs resonance around the site and to estimate the
corresponding resonant frequency from the H/V measurements (fy /1) collected around the site. The
single-station H/V measurements were collected roughly on a 200-m x 200-m grid, spanning a total
distance of approximately 2 km x 2 km and centered on the [15DA. H/V spectral noise ratios were
computed for all single-station ambient noise measurements and all stations used in MAM testing. If an
H/V curve exhibits a well-defined peak, the frequency corresponding to the lowest frequency peak
(fo,r/v) can be used to estimate the fundamental shear wave resonant frequency of the site (fo ) (Lermo
and Chavez-Garcia 1993; Lachet and Bard 1994; SESAME 2004) and/or the lowest-frequency peak of the
fundamental mode Rayleigh wave ellipticity (fy,) (Malischewsky and Scherbaum 2004; Poggi and Fah

2010). When a strong impedance contrast is present at a site, fo /v, fog, and fo, are approximately equal
to one another. When a more moderate impedance contrast is present, fo 5y may be more representative
of fy than f; ., (Bonnefoy-Claudet 2004).

At each broadband station location, H/V data were processed following the procedures documented in
Cox et al. (2020) and Cheng et al. (2020), wherein a frequency-domain window-rejection algorithm
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(FDWRA) is used to reject contaminated time windows, and a lognormal distribution is used to calculate
statistics for both the lognormal median H/V curve (LM ;) and the individual f; ; values from each
time window (i.e., LMf,). As noted in Cox et al. (2020), the FDWRA tends to bring the statistical values
of LMy, into better alignment with the peak values from the LM ;e (i-€., fo.mc)- In this study, the peak
values from the LMy, (i.€.,fg mc) Were used to estimate the fundamental resonance peak of the H/V
curve within the expected peak range indicated by the empirical transfer function (i.e., fo grr; refer to
Figure 3.1).

115DA

HVSR Locations |
MAM C60

MAM L300

>z
o

Meters

o
o
S
13

| A | A il
Figure 4.2 Plan view of the single-station ambient noise measurement locations used for horizontal-to-
vertical (H/V) spectral ratio calculations across the [15DA site. Note that example locations
003, 054, and 092 are circled in blue.

o

The open-source Python package Avsrpy (Vantassel 2020), which was developed within the Cox research
group, was used for all H/V analyses. Ambient noise records were divided into 60-s long time windows
and the north and east components were combined by taking the geometric mean (the square root of the
product of the north and east components). Konno and Ohmachi (1998) smoothing with a smoothing
constant (b) of 40 was utilized to remove spurious spikes in the Fourier spectra obtained from each time
window. After smoothing, contaminated time windows were rejected using the FDWRA and two standard
deviations (i.e., n = 2). Figure 4.3 shows an example of the H/V processing results for ambient noise
recording locations 003, 054, and 092.

Some H/V data, like the data shown for ambient noise location 003, produced a single clear peak near
fo.err (refer to Figure 4.3a). In this example, the f; ,,, was simply chosen as the highest amplitude peak
above 0.5 Hz. However, other ambient noise locations produced multiple peaks and/or fewer clear peaks
in the H/V data (refer to Figure 4.3b and 4.3c). Where there was no clear single peak, f grr Was used as a
guide to visually estimate fj .. This process was subjective, and several iterations were performed. In
most instances, the peak with the highest amplitude on the LM, was chosen. However, in some cases,
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the peak with a slightly lower amplitude was chosen when it was observed closer to the f, grr range.
Ambient noise records that produced no significant peak in H/V data were discarded. The individual fg .
values from all ambient noise time histories that produced reliable H/V data from frequencies between 0.5
and 1.5 Hz are tabulated in Appendix B.

It is important to note that we refer to the resonance in H/V at fj ,,,. as the “fundamental” resonance of the
site, as this is where the fj . peak values are between the range of f, grr. These values may or may not
represent the true fundamental site resonance, but they do represent resonances that occur between the
DHy sensor at 120 m and the ground surface in the I15DA. These fj . values are used to build a pseudo-
3D Vs model for use in multi-dimensional site response (refer to Section 0). Based on shear-wave
velocity profiles inverted from the MASW and MAM dispersion data (refer to Section 5.3 of this report),
the depth to bedrock is likely greater than 1 km. Thus, it is somewhat unlikely that the f; ,,,. peak values
from H/V testing represent the true fundamental frequency of the site. However, currently, it is difficult to
resolve H/V data at frequencies lower than approximately 0.2 Hz, and the expected resonant frequency
values for the deeper rock impedance may fall at or below 0.2 Hz. Thus, the peaks chosen as f . are
sufficient to capture the site response between the DHy4 sensor and the surface, which allows for direct
comparison of the estimated site response to LMgrr. Hereafter, for simplicity, the resonance peak around
the fomc values and f grr (i.€., the first peak of the ETF) shall be referred to as the fundamental
resonance peak at the I1SDA.

(a) [l

HVSR Amplitude
HVSR Amplitude
HVSR Amplitude

0 T T 0 T T 1 0 T 5 |
10° 10! 10° 10! 100 10!
Frequency (Hz) Frequency (Hz) Frequency (Hz)
Rejected Window o fo,i —— LMcure —= fo.ETF
Accepted Window ©  foome === LMcurve * O, curve *0f) or

Figure 4.3 Examples of H/V curves processed with Avsrpy: (a) ambient noise location 003, (b) ambient
noise location 054, and (c) ambient noise location 078. For each location shown, the peak
fomc from the LM ;,,, H/V curve is the highest clear single peak near fg grp.
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5. SURFACE WAVE TESTING DATA INVERSION

This section discusses data processing and analysis techniques employed to obtain Vs profiles from the
collected MASW and MAM data. This involves processing the raw waveforms to characterize the
experimental Raleigh wave dispersion data, inverting the Raleigh wave dispersion data to obtain Vs
profiles, and comparing the inversion-derived Vs profiles with prior invasive site characterization
information at the site.

5.1 Dispersion Processing

MASW data were analyzed using the frequency domain beamformer method (Zywicki 1999) coupled
with the multiple source-offset technique for identifying near-field contamination and quantifying
dispersion uncertainty (Cox and Wood 2011; Vantassel and Cox 2022). Rayleigh dispersion data
influenced by near-field effects and/or significant offline noise were interactively trimmed prior to
calculating dispersion statistics.

Three-component beamforming (Wathelet et al. 2018) was used to generate Rayleigh wave dispersion
data for each of the MAM arrays. Recordings from each array were divided into time windows, with the
smallest array using shorter window lengths (30 s) and the largest arrays using longer window lengths
(150 s). For each array, window lengths were selected such that there was a minimum of 30 cycles per
window for the lowest frequency targeted. Spurious dispersion data stemming from high-amplitude noise
in the near-field (e.g., traffic noise close to the sensors) and incoherent noise were manually eliminated
through a trimming process prior to calculating dispersion statistics (Vantassel and Cox 2022).

Passive dispersion data from all MAM arrays were combined with the active dispersion data obtained
from MASW processing, and the combined data were used to compute mean and +/- one standard
deviation dispersion estimates (Vantassel and Cox 2022). The mean and +/- one standard deviation
Rayleigh wave dispersion data for the I15DA site are shown relative to the individual MASW and MAM
dispersion data points in Figure 5.1. In the figure, the dispersion data are plotted as a function of both
frequency and wavelength (f and 4, refer to Figure 5.1a and 5.1b respectively) in order to best visualize
key aspects of the data. The Rayleigh wave dispersion data were interpreted to include contributions from
only the fundamental (R;) mode.

One must be cautious about using dispersion data at wavenumbers (k = 2w /) less than the theoretical
array resolution limit associated with the largest array deployed at the site. At wavenumbers less than the
theoretical array resolution limit (i.e., k,,;, /2, Wathelet et al. 2008), the dispersion data may be
negatively influenced by limitations of the array aperture (i.e., the array is not large enough to accurately
resolve low frequency, high phase velocity dispersion data whose associated wavenumbers are less than
the ki, /2 resolution limit). In other words, the dispersion data at frequencies below this threshold
(wavelengths above this threshold) may be of lower quality and higher uncertainty.

The ki /2 resolution limit for the largest MAM array used at the [15DA site (i.e., L1000; refer to Figure
4.1) is shown in Figure 5.1. It should be observed that some of the dispersion data beyond the k,y,;,, /2 line
(i.e., at lower frequencies, or equivalently at longer wavelengths) were retained and used to calculate
dispersion statistics, as they appeared to be of good quality. While less certain, these data provide guiding
information for the inversion about the deeper Vs structure. Without these additional data points, it is
believed that the inversions would have underestimated the velocity structure at depth.
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During the inversion process (discussed below), the array resolution wavelength (.05 = Kppin/2) was
used to guide the depth to which the Vs profiles are reported. Based on the largest MAM array geometry
used for the [15DA site, 1,5 = kinin/2 Was calculated to be approximately 1,570 m. However, dispersion
data extracted from the MAM arrays appeared to be of high quality to much longer wavelengths (~ 5 km).
Thus, dispersion statistics were calculated at wavelengths greater than 4,..¢. The R, experimental
dispersion data targeted during surface wave inversions for the I15DA site are tabulated in Appendix C in
terms of mean phase velocity and standard deviation as a function of frequency.
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Figure 5.1 Mean and +/- one standard deviation experimental Rayleigh wave dispersion data calculated
from the individual MASW (i.e., active-source) and MAM (i.e., passive-wavefield) data
collected at the [15DA site and presented in terms of: (a) frequency, and (b) wavelength. 4,,in
is controlled by the minimum wavelength recorded by the MASW array (2 m), and 4,4 is
controlled by half of the minimum theoretical wavenumber (Kk,;,;,,/2) recorded by the largest
MAM array (1,570 m).

5.2 Inversion Procedure

The inversion of surface wave data involves finding layered earth models whose theoretical dispersion
curves, which are computed via the “forward” problem, best match the experimentally measured
dispersion data. This process is shown schematically in
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Figure 5.2. The quality of fit between theoretical and experimental data is typically quantified using a
“misfit” value (Wathelet et al. 2004; Foti et al. 2009). The forward problem used in this study was the
transfer matrix approach developed by Thomson (1950) and Haskell (1953) and later modified by Dunkin
(1965) and Knopoff (1964). The inversion was performed using the open-source software Geopsy, which
uses a neighborhood algorithm (Sambridge 1999) to locate earth models within a pre-defined
parameterization that yield the lowest possible misfit values between the theoretical and experimental
data. Misfit values for this study were computed using Equation 5.1 (modified from Wathelet et al. 2004).

ny (Xgi—Xci)?
my = |X, Szl Eq. (5.1)

=1 ofny
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Figure 5.2 Schematic representation of the forward and inverse problems.

In Equation 5.1, my is the misfit value based only on dispersion data; x;; represents the Rayleigh wave
phase velocity of the experimental dispersion data at frequency f;; X.; is the calculated/theoretical
Rayleigh wave phase velocity computed for the trial layered earth model at frequency f;; o; is the
standard deviation associated with the experimental dispersion data at frequency f;; and ny is the number
of frequency samples considered for the misfit calculation.

While there are no universally “good” or “bad” misfit values (Cox and Teague 2016), m, values less than
1.0 indicate that, on average (i.e., across the frequency band considered), the theoretical dispersion curve
falls within the +/- one standard deviation bounds of the experimental data. Thus, m, values far in excess
of 1.0 suggest a poor fit of the experimental dispersion data, and low m, values indicated models that fit
the mean dispersion data well across the entire bandwidth.

The inverse problem involved in obtaining a realistic layered earth model from surface wave dispersion
data is inherently ill-posed, nonlinear, and mix-determined and without a unique solution. If detailed
borehole data and/or geologic information are available, they can and should be used to help constrain the
inversions and thereby limit the solution’s non-uniqueness (Teague et al., 2018a). The use of supporting/a-
priori information during inversion is the best approach for retrieving Vs profiles that are consistent with
the actual subsurface layering. As described in more detail below, some boring log information was used
to inform the inversions. However, the boring logs did not extend deep enough to provide information
about soil properties to completely constrain the inversions. Thus, in the absence of a-priori information,
or for cases where a-priori information does not extend deep enough, the analyst must decide on an
appropriate number of layers to use for the inversion and the ranges for their corresponding inversion
parameters (i.e., thicknesses, shear wave velocities, compression wave velocities, and mass densities).
The selection of these parameters has been shown to significantly impact the results of an inversion. Thus,
uncertainties due to the choice of inversion parameterization should be considered. To do this in a
systematic fashion, the “layering ratio” (LR) approach was utilized to methodically invert the
experimental data using several trial subsurface models with different numbers of layers (Cox and
Teague, 2016; Vantassel and Cox, 2021).

For the LR inversion parameterization approach, each trial inversion parameterization is defined by a
unique layering ratio (£), representing a multiplier that systemically increases each layer’s potential
thickness in the inversion parameterization based on the potential thickness of the layer directly above it
(Cox and Teague 2016). Low values of the layering ratio parameter = result in trial subsurface models
with more layers and typically weaker impedance contrasts, while higher values of the layering ratio
parameter = result in trial subsurface models with fewer layers and typically stronger impedance
contrasts. Considering multiple layering parameterizations allows for the quantification of uncertainty in
the derived Vs profiles. Irrespective of which LR parameterization was used, the shear wave velocities
were constrained to minimum and maximum values of 80 m/s and 3,500 m/s, respectively.
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The number of trial models necessary to search the entire parameter space during inversion and obtain a
large number of acceptable models is controlled by the experimental data and model parameterization
(i.e., it is site-specific). We searched approximately 60,000 trial layered earth models for each considered
LR parameterization using Geopsy’s optimization algorithm, with the goodness of fit for each trial model
being calculated using Equation 5.1. While it may appear reasonable to extract all Vs profiles with misfit
values less than 1.0 for each parameterization, the number of profiles with misfits below 1.0 varies
considerably between parameterizations, and in some cases, is not computationally manageable. For
consistency, the 100 lowest misfit Vs profiles obtained from each inversion parameterization were
extracted for further analysis and used to quantify Vs uncertainty. These profiles are presented and
discussed below.

5.3 Inversion Results

Surface waves at a given wavelength are generally capable of profiling to a maximum depth of 1/3 to 1/2
of their wavelength (Foti et al. 2015; Garofalo et al. 2016). Thus, Vs profiles obtained from inversion are
considered most reliable at depths less than approximately A,..q/2. In other words, the resolution depth
(dyes) for Vs profiles derived from surface wave inversion is approximately A,.¢/2. At depths greater
than d,..¢, the Vs profiles are constrained by less reliable dispersion data and should be used with caution.
Vs profiles at depths greater than d,..¢ are reported herein because, while less certain, they provide
guiding information about the deep Vs structure that is more reliable than simply guessing. We clearly
delineate the d,..s depth in all Vs figures and tables presented below.

Numerous layering parameterizations were considered during the inversion process for the [15DA.
However, four layering parameterizations (i.e., LR = 1.5, LR =2.0, LR = 3.0 and 5.0) were ultimately
considered to yield acceptable results with low dispersion misfit values. The LR = 1.5, 2.0, 3.0, and 5.0
parameterizations had 18, 12, 8, and 7 layers, respectively. The inversion results are summarized in Figure
5.3. Theoretical Rayleigh wave dispersion curves associated with the best 100 Vs profiles from each LR
inversion parameterization are shown in Figure 5.3.

It is clear from inspection that all theoretical dispersion curves visually match the experimental dispersion
data quite well (i.e., within the uncertainty bounds of the experimental data). The numbers in brackets
next to the parameterization names in the figure’s legend are the ranges in dispersion misfit values for the
best 100 Vs profiles for each LR inversion parameterization. The lowest misfit values were achieved
using the LR = 5.0 layering parameterization, with m, values between 0.47 — 0.69. However, misfit
values associated with all other parameterizations shown in Figure 5.3 also indicate good fits to the
experimental dispersion data. Hence, all of the 400 theoretical dispersion curves shown in Figure 5.3a and
5.3b are deemed to be possible representations of the experimental data and their corresponding
uncertainties.

Figure 5.3c shows all 400 inversion-derived Vs profiles to a depth of 150 m to allow for better
visualization of the near-surface velocity structure. Figure 5.3d shows these same Vs profiles plotted
down to a depth of 1,570 m. Additionally, the resolution depth (d;os = A,e5/2) of 785 m (2,575 ft) is
also shown on Figure 5.3c. Since the experimental dispersion data were measured over a relatively large
footprint, we believe that they capture spatial variability and represent a “site signature” (Teague and Cox
2016; Teague et al. 2018b) that contains important information about small-strain wave propagation
across the site. All Vs profiles shown in Figure 5.3, while visually variable, well-capture the site
signature. Therefore, in order to realistically account for Vs uncertainty in site response, we believe that a
reasonable number of these Vs profiles should be considered for use in subsequent site response analyses.
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The median theoretical dispersion curves and median Vs profiles for each LR parameterization are shown
in Figure 5.4. These median Vs profiles can be used as reasonable base-case Vs profiles to account for
epistemic uncertainty. Appendix C contains each median Vs profile tabulated to a depth of 1,500 m.
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Figure 5.3 Inversion results for the [15DA site based on a fundamental mode interpretation/inversion of
the experimental Rayleigh wave dispersion data (Ry). Shown for each inversion
parameterization (i.e., LR = 1.5, 2.0, 3.0, and 5.0) are the 100 lowest misfit ground models in
terms of: (a and b) theoretical fundamental mode Rayleigh wave dispersion curves along with
the experimental dispersion data in frequency and wavelength, respectively; and (¢ and d) Vs
profiles shown to depths of 150 m and 1,500 m, respectively. The array resolution depth limit
(dres = Ares/2) is shown at 785 m. The dispersion misfit values for each inversion
parameterization are indicated in brackets in the legend.
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Figure 5.4 Median inversion results for the [15DA site based on a fundamental mode
interpretation/inversion of the experimental Rayleigh wave dispersion data (Ry). Shown for
each inversion parameterization (i.e., LR = 1.5, 2.0, 3.0, and 5.0) are the median ground
models in terms of: (a and b) theoretical fundamental Rayleigh wave dispersion curve along
with the experimental dispersion data in terms for frequency and wavelength, respectively;
and (c and d) Vs profiles shown to depths of 150 m and 1,500 m, respectively. The array
resolution depth limit (des = Ayes/2) is shown at 785 m. The dispersion misfit values for
the median Vs profiles for each inversion parameterization are indicated in brackets in the
legend.
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5.4 Comparison of Invasive and Non-invasive Vs Profiles

As noted above, invasive Vs profiling (i.e., PS-logging and cross-hole seismic testing) was performed at
the downhole array site in the PVC-cased boreholes for DH,, DH3, and DHy prior to the installation of
each of the sensors (Youd and Briggs, 2003). When overlaid, the results from the PS-logging and cross-
hole seismic testing agree remarkably well with the median surface wave inversion-derived Vs profiles
from each of the four LR parameterizations (refer to Figure 5.5). Since the median Vs profiles inverted
from each of the four LR parameterizations are variable yet agree quite well with the invasive seismic
testing results, we can conclude that it would be appropriate to use each of them to model site response at
the I15DA site in an attempt to account for epistemic uncertainty. The site response modeling is discussed

below in Sections 6 and 0.
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Figure 5.5 Invasive (PS-logging and cross-hole seismic testing) and non-invasive (inversion-derived
surface wave testing) Vs profiles over the top 120 m at the [15DA site. Note that Robert
Steller from GeoVision completed the PS-logging and Dr. James Bay from Utah State
University completed the cross-hole testing. The soil log to the left of the Vs plot was
developed from descriptions of soil cuttings during the drilling of the DH4 sensor at a depth
of 120 m (data obtained from Youd and Briggs, 2003). The depths of the DH sensors relative
to the Vs profiles are denoted by black triangles.
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6. SURFACE WAVE 1D SITE RESPONSE MODELING

As discussed in Section 3, using deep Vs profiles obtained from surface wave testing has been shown to
be quite effective for modeling 1D site response at several borehole array sites, provided that uncertainty
in the Vs profiles is properly noted (e.g., Teague et al. 2017, Hallal et al. 2022). The successful use of
inversion-derived Vs profiles can be partly attributed to the fact that surface wave testing inherently
incorporates some of the spatial variability across the site due to the distributed nature of the sensors used
in both MASW and MAM testing. To help capture the uncertainty resulting from surface wave testing site
characterization, separate models were created from each of the four inversion-derived median Vs profiles
from surface wave testing (refer to Figure 5.4). Thus, in addition to the 1D site response conducted for
PS-logging (refer to Section 3), additional 1D site response was conducted for each of the four median Vs
profiles as described below. Please note that this analysis pertains only to 1D GRAs for each of the four
median Vs profiles shown in Figure 5.4. In this report, we did not perform 1D GRAs using all 400 of the
Vs profiles shown in Figure 5.3, as described in Hallal et al. 2022, which uses an aggregation of 1D
GRAs from a large number of surface wave inversion-derived Vs profiles to account for spatial
variability. This approach will be discussed in a later publication.

6.1 Inversion-Derived Vs Models

The 1D GRA Python script was again utilized to compute the 1D linear-viscoelastic TTFs for each of the
four inversion-derived median Vs profiles. The same procedures used to calculate TTFs from the PS-
logging Vs profile, as described in Section 3, were used for the surface wave inversion-derived Vs
profiles. The 1D TTFs for each of the four median Vs profiles from surface wave testing (i.e., LR = 1.5,
2.0, 3.0, and 5.0) are shown in Figure 6.1a.

6.2 Comparing Inversion-Derived Vs TTFs with the ETF

Visually, all of the TTFs obtained from the various inversion-derived Vs profiles appear to fit the LMgrp
relatively well. The TTFs from the inversion-derived Vs profiles also agree quite well with the TTF from
the PS-logging Vs profile, albeit they have slightly lower amplitudes across the first four modes.
Nonetheless, like the TTF previously discussed in regard to the PS-logging Vs profile, the amplitudes of
the TTFs derived from the surface wave Vs profiles are still significantly higher than the amplitudes of
the individual and LMgrp.

Quantitatively, the TTF calculated from the median Vs profile associated with LR = 2.0 surface wave
inversion parameterization fits the LM the closest. It has the highest r of 0.510, the lowest mrp at
3.238, and it tends to have smaller lognormal residual values across the goodness-of-fit range (refer to
Figure 6.1b). However, the other 1D Vs profiles produced TTFs that had only marginally lower r values
and marginally higher myp values. Furthermore, while the 1D TTF produced from the LR =2.0 Vs
profile results in the best fit of all the Vs profiles used in 1D site response, it still results in estimates of
ground motion amplification at the first transfer function mode that overpredicts the LMy by a factor of
15 to 20. Given that the TTFs from 1D site response tend to overpredict ground motion amplification, it
was desirable to attempt multi-dimensional site response analyses as a means to potentially bring down
the TTF amplitude values through explicitly modeling subsurface spatial variability (Hallal and Cox
2023). Therefore, the LR = 2.0 median Vs profile was used to create a pseudo-3D Vs model for multi-
dimensional site response modeling, as discussed below.
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Figure 6.1 Comparison of ETFs from small-strain recorded ground motions and all TTFs from 1D linear-
viscoelastic site response for the [15DA site. Plot (a) shows the individual ETFs from each
ground motion, the LM grp curve, and the TTF curves from various 1D Vs profiles. Plot (b)
displays the lognormal residual of each TTF to the LM gyg. The Pearson Correlation
Coefficient, r, and transfer function misfit, myp, values are displayed in the legend at the
bottom of the figure. Note that all goodness-of-fit parameters were calculated between the
frequency range denoted by the dotted red lines.
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7.  MULTI-DIMENSIONAL SITE RESPONSE MODELING

To begin investigating multi-dimensional site response modeling at the [15DA, a pseudo-3D Vs model
(Hallal and Cox 2021) was developed using the LR = 2.0 Vs profile and the spatially distributed H/V
measurements performed across the site. The steps in this process involve determining the appropriate
model depth, creating a pseudo-3D Vs model using the H/V geostatistical approach to account for spatial
variability, and performing 2D site response analyses on cross-sections obtained from various azimuths of
the pseudo-3D Vs model.

7.1 Determining the Psuedo-3D Vs Model Depth

It is important to create a pseudo-3D Vs model that extends deep enough to capture the governing
impedance contrast for site response across the site. However, as multi-dimensional site response analyses
will be conducted for models that extend laterally at least 1 km in each direction around the I15DA, the
model should not extend any deeper than necessary to avoid high computational costs. In this case, we are
simply trying to model the site response between the deepest sensor in the [15DA (i.e., 120 m) and the
ground surface. The governing impedance contrast within this depth range, as observed for the LR =2.0
median Vs profile, is at a depth of approximately 112 m, where the Vs increases from 390 m/s to 860 m/s
(refer to Figure 5.5). This layer, with Vs > 760 m/s (i.e., “engineering rock™), extends with constant
velocity to depths greater than 150 m (refer to Figure 5.4b). As discussed below, the layers in the Vs
profile will be scaled to shallower and deeper depths based on the spatial variability of the fj ;. values
calculated from H/V data across the [15DA site (refer to Section 4.3). Thus, it is possible that the
governing impedance contrast may be scaled to depths greater than 120 m in order to capture spatial
variability. Therefore, we chose to use a total model depth of 150 m to capture the governing impedance
contrast and its presumed spatial variability across the site.

7.2 Pseudo-3D Vs Model from the H/V Geostatistical Approach

To create a pseudo-3D Vs model for the [15DA site, it was necessary to follow the procedures
recommended by Hallal et al. (2021a and 2021b). Specifically, spatial interpolation was required to turn
the irregularly sampled f ,,, values discussed in Section 4.3 into a uniformly estimated map of f; ;¢
values. Hallal et al. (2021a) recommended geostatistical kriging to perform the spatial interpolation
necessary to create this map. However, the f ,,,. values for the I15DA site only range from approximately
0.80 to 1.1 Hz and there is no coherent trend of change in f ,,,, with increasing spatial separation (i.e., lag
distance) across the site. As a result, it was difficult to obtain reasonable semi-variograms to produce a
reliable uniformly estimated map of f ,,,. via kriging. To overcome these challenges, we chose to develop
the uniformly estimated map of fj ,,, by performing natural neighbor interpolation, similar to Perron et al.
(2022).

The fo me values for each H/V location where clear peaks could be determined are indicated by the color-
coded circular symbols in Figure 7.1a. These measured f, . values were spatially interpolated using
natural neighbor interpolation (Stevens 2018) over a distance of 1,250 m in all directions from the [15DA
surface sensor (local coordinate 0,0) using an individual cell size of 10 m. This provided a uniformly
estimated map of fj ;. values at every 10-m interval. After obtaining the uniformly estimated map of
fome values, the measured f; . value closest to the surface sensor (i.e., H/V location 400 with a

fo,me value of 0.92 Hz) was defined as the fo e v,. This fomc v, value was divided by the estimated fg .
value at every cell to obtain a scaling factor (i.e., Sg, ) for every cell at the site (refer to Figure 7.1b).

The scaling factors were then used to thin or thicken the layers of the measured Vs profile by multiplying
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the layer thicknesses by the scaling factors for each cell. In this manner, a scaled 1D Vs profile was
obtained for each cell. These scaled 1D Vs profiles are shown in Figure 7.1c. While presently shown in
only 1D, one can visualize their approximate spatial position in a 3D Vs model via the same

fo.mc coloring scale used in Figure 7.1a. In other words, Vs profiles with shallower layer boundaries
correspond to spatial locations with higher fg . values.

In order to build and implement the pesuo-3D Vs model into multi-dimension GRAs, the measured and
scaled 1D Vs profiles need to be travel-time interpolated at a depth resolution (i.e., element size) that will
allow for high-quality numerical wave propagation simulations at the highest frequency/shortest
wavelength of interest. Based on the minimum Vs in the profile of 150 m/s, and a desire to resolve
frequencies up to 5 Hz, the scaled LR = 2.0 Vs profiles were discretized through travel-time interpolation
to a cell size of 2 m. This determination was made by requiring 15 elements per shortest wavelength for
high-quality results (Hallal et al. 2023). This range of frequencies allows us to calculate goodness-of-fit
statistics consistent with the absolute half-amplitude range discussed in Section 3.2.

To perform the travel time interpolation for the measured and scaled Vs profiles, a shear wave travel time
through each scaled layer was obtained by dividing the thickness of that layer by the layer’s Vs. A
cumulative travel time curve was then calculated for each scaled Vs profile by summing the travel times
of each layer (refer to Figure 7.1d). The cumulative travel time curves were then used to obtain travel-
time interpolated curves that were discretized over 2-m intervals. The travel times were determined for
every discretized 2-m interval from the cumulative travel time curve by subtracting the cumulative travel
time at the bottom of the discretized interval by the cumulative travel time at the top of the discretized
interval. The discretized Vs profile was then calculated by dividing the discretized thickness of 2 m by the
individual travel times over each interval (refer to Figure 7.1e).

While shown as a stack of 1D Vs profiles, each color-coded travel-time interpolated profile in Figure 7.1e
represents a single Vs profile for each surface cell in the 10-m by 10-m uniformly estimated map of fj .
values (refer to Figure 7.1a). To match the depth interval used for travel-time interpolation (i.e., 2 m) and
create cubic elements for numerical modeling, the square 10-m cells of the uniformly estimated fj ,,, map
were split into 25 equal 2-m by 2-m cells. Each scaled 1D Vs profile was assigned to the corresponding
surface cell in the 2-m cell map of uniformly estimated f; ,,,. to create the final pseudo-3D model for the
I15DA, which is shown in Figure 7.2a. In Figure 7.2a, the uniformly estimated f ,,, map is superimposed
on top of the pseudo-3D Vs model to aid with visualizing how higher f; ,,,. values correspond to
shallower layer boundaries and lower f ,,, values correspond to deeper layer boundaries.

The open-source software Seismo-VLAB (i.e., SVL; Kusanovic et al. 2022) was used to model multi-
dimensional site response for the [15DA. Currently, it is not computationally feasible for us to run 3D site
response models in SVL for a model of this size (i.e., 2,500 m x 25,00 m x 150 m) when using 2-m
elements (i.e., over 117 million elements). Instead, the pseudo-3D Vs model for the I15DA was sliced to
create 2D cross-sections at 15° intervals in the clockwise direction, starting at the north azimuth (0°) and
continuing to an azimuth of 165°. The 45° azimuth cross-section is shown in Figure 7.2Figure 7.2b. Each
of the 2D cross-sections was used to perform a 2D GRA.

Material properties needed for the linear-viscoelastic 2D GRAs include small-strain Vs, mass density,
Poisson’s ratio, and small-strain damping ratio. Each cross-section from the pseudo-3D Vs model
provides a small-strain Vs for each element. Mass density was fixed at 2000 kg/m® for all layers.
Additionally, a Poisson’s ratio of 0.30 was used for soil above the ground water table, 0.48 for soil layers
below the ground water table, and 0.30 for rock layers (Vs > 760 m/s). The water table was set at 20 m
based on information provided in the boring logs for the site. Currently, it is not feasible to assign unique
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values of small strain damping ratio to each soil layer within SVL. Instead, a small strain damping value
Dpin = 0.88% was assigned to each layer, which is the depth/layer thickness weighted average of the
Darendeli (2001) D,;,;,, values used for the 1D site response.
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Figure 7.1 Schematic illustrating the steps required to develop a pseudo-3D Vs model for the [15SDA
using the H/V geostatistical approach: (a) interpolating f ¢y, points to obtain a uniformly
estimated map of fo mc, (b) calculating the S, for each cell in the map, (c) scaling the
measured Vs profile by S¢,  at each cell to obtain a scaled Vs profile for each cell, (d)

calculating a cumulative travel time profile for each cell, and (e) using the cumulative travel

time profile for each cell to determine the travel-time interpolated Vs profiles over a 2-m

cell/depth interval
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azimuth cross-section. The location of the I115DA sensors DHy and DH4 are denoted by black
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model.
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A vertically propagating plane Ricker wavelet was used as the input excitation at the base of the model
(150 m). This wavelet had a dominant frequency of 3.0 Hz with a center time of 2 s (refer to Figure 7.3a).
To capture the full wavefield and enable accurate Fourier spectra computations, the total duration of the
analysis was extended to 15 s using 1,501 time steps. The 3.0 Hz wavelet has sufficient energy between
0.5 Hz and 5 Hz (refer to Figure 7.3b) to capture the first four modes of the LMgrg. Note that while the
excitation is input as a vertically propagating plane wavelet, irregularities in the bedrock and other layer

boundaries within the cross-sections will produce non-vertically propagating body waves and surface
waves.
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Figure 7.3 Ricker wavelet input excitation for the 2D cross-section GRAs in terms of: (a) acceleration
time series, and (b) Fourier amplitude spectrum. This Ricker wavelet was based on a
dominant frequency of 3.0 Hz.

Prior to numerical wave propagation, the 2D azimuthal cross-sections were extended to a total length of
3,000 m in each direction from the surface sensor, and free-field boundary conditions were used along the
model boundaries. These considerations were made to minimize any potential wave reflections back into
the model and were demonstrated to be successful at doing so by Hallal and Cox (2023). The Ricker
wavelet was applied as a vertically propagating, horizontally polarized shear wave uniformly across the
bottom of the model. Following wave propagation simulations, SVL was used to output horizontal
acceleration time histories at the base sensor DH4 and the surface sensor DHy. The FAS of each time
history was computed, similar to the process described in Section 2.2, and TTFs were calculated by
dividing the FAS of the surface time history by the FAS of the base time history. A “within” condition at
the depth of the downhole sensor DH4 was used to calculate the corresponding simulated TTF for each
cross-section. The individual TTFs for each azimuth and the mean TTF of all azimuths (i.e., Mean 2D)
are displayed in Figure 7.4.
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Figure 7.4 Comparison of ETFs from small-strain recorded ground motions with the LR = 2.0 1D linear-
viscoelastic TTF and the mean 2D linear-viscoelastic TTF from SVL. Plot (a) shows the
individual ETFs, the LM grp curve, the TTF curve from the LR = 2.0 1D Vs profile, and the
individual and mean TTFs from the various 2D Vs cross-sections. Plot (b) displays the
lognormal residual of each TTF to the LM grp. The Pearson correlation coefficient, r, and
transfer function misfit, myp, values are displayed in the legend at the bottom of the figure.
Note that all goodness-of-fit parameters were calculated between the frequency range denoted
by the dotted red lines.
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7.3 Comparing the 2D TTF Goodness-of-Fit

Visually, the azimuthally variable 2D site response analyses produce a mean TTF that better fits the
individual and LMgrr curves than the 1D site response analyses based on the LR = 2.0 Vs profile.
Specifically, the amplitudes of the first, third, and fourth modes of the 2D mean TTF are lower than the
1D TTF, and the frequencies of the third and fourth peaks in the 2D mean TTF also align slightly better
with the LM gy curve. Quantitatively, the mean 2D TTF produces an r of 0.552 and an mz of 2.932. The
higher r value indicates that the 2D TTF fits the overall shape of the LMgrg curve better, while the lower
mrp value indicates that the 2D TTF is fitting the amplitudes better. While these 2D GRA results are
promising and indicate better predictive performance than the 1D GRAs, the 2D mean TTF still produces
estimates of amplification at the fundamental and first-higher modes that are 10 to 12 times greater than
the median ETF.
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8. DISCUSSION AND CONCLUSIONS

From the results of the 1D and 2D site response modeling presented in this study, it is clear the 1D TTFs
agree better with the individual ETFs than the LMgrr. As more site-specific spatial variability of Vs is
explicitly accounted for in the 2D TTFs they become closer to the LMgyg. This is shown in Figure 8.1
where the Pearson correlation coefficient, r, and the transfer function misfit value, m_TF, are plotted for
each GRA discussed in this report by Vs profile and GRA type.

The 1D TTF calculated from the simplified nine-layer PS-logging profile is able to generally capture the
peaks and shape of the ETF; however, the amplitudes of the TTF are significantly greater than the
amplitudes of the LMgrr. In particular, the frequencies of the fundamental and first-higher modes of the
LMgrp are very well predicted by the PS-logging 1D TTF. The second- and third-higher mode TTF peaks
do not align quite as well with the LMgrp peaks, being biased slightly toward higher frequencies. The PS-
logging TTF overestimates the amplification at the fundamental and higher modes of the LMgrr by a
factor of 15 to 20. The 1D PS-logging GRA produced a TTF with an r of 0.488 and an m¢ of 3.953,
which quantitatively indicates that this 1D analysis does not accurately model the small-strain,
viscoelastic site response observed at the [15DA described by the LMgrp.

We elected to use the surface wave approach in an attempt to implicitly account for some spatial
variability in Vs at the I15DA site. From the surface wave dispersion data derived from MASW and
MAM testing, four inversion-derived Vs profiles were produced to account for epistemic uncertainty in
the Vs profiles. Subsequently, each inversion-derived Vs profile was used to create an independent 1D
site response model. Each model produced TTFs that were both visually and quantitatively similar to the
1D TTF from the simplified PS-logging Vs profile. The TTF from the LR = 2.0 inversion-derived Vs
profile proved to fit the LMgrp slightly better than the TTFs from the other inversion-derived Vs profiles
and from the PS-logging Vs profile. Nonetheless, the TTF amplification factors at the fundamental and
higher modes were still overestimated by a factor of 15 to 20. The LR = 2.0 inversion-derived Vs profile
1D GRA produced a TTF with an r of 0.510 and an mp of 3.238. While these goodness-of-fit parameters
describe a better fit of the TTF to the LMgrp than the 1D PS-logging GRA, these parameters still suggest
that this profile does not accurately model the small-strain, viscoelastic site response observed at the
I15DA.

To explicitly account for spatial variability of Vs at the [I15DA, we used the H/V geostatistical approach
to create a pseudo-3D Vs model from H/V ambient noise measurements across the site. A total of 12
cross-sections at various azimuths in the model were used for 2D numerical GRAs. These estimates of 2D
site response produced TTFs that visually and quantitatively fit the model frequencies and amplitudes of
the LMy better than the PS-logging and the surface wave 1D TTFs. Though the estimates of TTF
amplification from 2D GRAs are closer to the LMgrp, the amplification is still 10 to 15 times higher than
what is shown by the LMgrp. This 2D analysis produced a TTF with an r of 0.552 and an myx of 2.932,
which makes the TTF produced in this analysis the best fitting TTF to the LMgrr produced for the [15DA
in this study. Still, these goodness-of-fit parameters indicate that this analysis does not fully capture the
LMgrr; thus, other GRA methods like those described in Hallal et al. (2022) should be explored as well,
as they may better capture the amplitudes of the L Mgrr more accurately.

Overall, each of the 1D and 2D analyses were able to produce TTFs that generally capture the LM g
modal frequencies; however, none of the site response modeling discussed in this study produced
estimates of TTFs that were exceptionally good fits in terms of amplitude. Over-prediction of TTF
amplitude is typical of 1D and 2D GRA results at other borehole array sites in the United States and
across the world. While attempting to incorporate more spatial variability in Vs has produced better
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estimates of site response for the [15DA, the TTF amplitudes are still over-predicted, and more studies are
required to determine the cause of this over-amplification.
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Figure 8.1 Comparison of goodness-of-fit parameters for each 1D and 2D GRA in terms of: (a) Pearson’s
correlation coefficient, 1, and (b) transfer function misfit value, myr. Note that the 1D GRA
with the best fit is the 1D LR = 2.0 GRA and the overall best fitting GRA is the 2D Mean
GRA from the LR = 2.0 Psuedo-3D Vs Model.

Due to software implementation limitations, we were only able to use a single, average estimate of D,
for the 2D GRAs. This simplification does not represent the actual in-situ small strain damping, where
Dinin 1s dependent on layer-specific soil properties and confining stresses. The amplification factors
associated with the first four modes of the TTF might be reduced when using soil-type and layer-specific
estimates for D,y ,.

As soon as it is computationally feasible, we hope to conduct 3D GRAs on the full psuedo-3D Vs model
developed in this study. Note that the 2D GRAs in the present work were performed on cross-sections
with 225,000 2-m square elements. However, it will require over 117 million 2-m cubic elements to
perform 3D GRAs for the entire pseudo-3D Vs model. 3D GRAs will more naturally account for site-
specific wave scattering, hopefully leading to TTFs that better fit the LMgrp, especially in terms of
amplification factors at the first four modes. In the future, we also hope to perform non-linear site
response analyses at the [15DA and to eventually perform SFSI studies using the calibrated site response
model and the ground motions recorded by the instrumented bridge above the I15DA. We believe these
types of studies will contribute significantly to better understanding and modeling site response of
transportation infrastructure in Utah and beyond.
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APPENDIX A: TABULATED GROUND MOTION INFORMATION

Table A.1 Small-strain ground motion events used to calculate the LMgrg.

Station | Component | USGS Event ID UTC Event Time Mag. | Mag. Type PGA (g’s)
40 NS uu60364822 2020-03-18T19:07:30.25 3.41 M; 0.00459
40 EW uu60364822 2020-03-18T19:07:30.25 3.41 M, 0.00360
FO NS uu60364822 2020-03-18T19:07:30.25 3.41 M, 0.01579
FO EW uu60364822 2020-03-18T19:07:30.25 3.41 M, 0.01197
40 NS uu60365152 2020-03-18T21:11:10.74 2.88 M, 0.00327
40 EW uu60365152 2020-03-18T21:11:10.74 2.88 M, 0.00181
FO NS uu60365152 2020-03-18T21:11:10.74 2.88 M, 0.00866
FO EW uu60365152 2020-03-18T21:11:10.74 2.88 M; 0.00549
40 NS uu60366502 2020-03-19T12:44:47.70 3.2 M, 0.00260
40 EW uu60366502 2020-03-19T12:44:47.70 3.2 M, 0.00605
FO NS uu60366502 2020-03-19T12:44:47.70 3.2 M, 0.01202
FO EW uu60366502 2020-03-19T12:44:47.70 3.2 M, 0.01187
40 NS uu60368447 2020-03-21T16:59:31.93 3.37 M, 0.00364
40 EW uu60368447 2020-03-21T16:59:31.93 3.37 M, 0.00188
FO NS uu60368447 2020-03-21T16:59:31.93 3.37 M; 0.00903
FO EW uu60368447 2020-03-21T16:59:31.93 3.37 M, 0.00866
40 NS uu60369062 2020-03-23T01:17:15.31 3.94 M, 0.00701
40 EW uu60369062 2020-03-23T01:17:15.31 3.94 M, 0.00994
FO NS uu60369062 2020-03-23T01:17:15.31 3.94 M, 0.02438
FO EW uu60369062 2020-03-23T01:17:15.31 3.94 M, 0.03213
40 NS uu60370427 2020-03-26T16:12:42.89 3.25 M, 0.00361
40 EW uu60370427 2020-03-26T16:12:42.89 3.25 M, 0.00291
FO NS uu60370427 2020-03-26T16:12:42.89 3.25 M, 0.00936
FO EW uu60370427 2020-03-26T16:12:42.89 3.25 M, 0.01040
40 NS uu60370437 2020-03-26T16:21:56.75 2.95 M; 0.00116
40 EW uu60370437 2020-03-26T16:21:56.75 2.95 M, 0.00151
FO NS uu60370437 2020-03-26T16:21:56.75 2.95 M, 0.00359
FO EW uu60370437 2020-03-26T16:21:56.75 2.95 M, 0.00354
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APPENDIX B: MAM STATIONS COORDINATES AND H/V VALUES

Table B.1 MAM station coordinates and f ;. values for the I15DA site. For stations where the H/V

curves were not of sufficient quality to determine f ,,,. , no values are reported, as indicated
by the dash (-) symbol.

Position Station Latitude (deg) Longitude (deg) fome (Hz)
C60-01 US.STNO1 40.72063196 -111.900932 0.842
C60-02 US.STNO02 40.72090297 -111.9009352 0.842
C60-03 US.STNO03 40.7208407 -111.9007069 0.827
C60-04 US.STN04 40.72068033 -111.9005841 0.827
C60-05 US.STNO5 40.72049905 -111.9006228 0.827
C60-L300-06 US.STNO06 40.7203775 -111.9008095 0.827
C60-07 US.STNO7 40.72037626 -111.901052 0.827
C60-08 US.STNOS 40.72049491 -111.9012395 0.827
C60-09 US.STNO09 40.72067742 -111.9012826 0.842
C60-L300-10 US.STN10 40.7208378 -111.9011615 0.842
L300-L1000-01 US.STNO1 40.72224227 -111.9023914 0.889
L300-02 US.STNO02 40.72105742 -111.9023085 0.842
L300-L1000-03 US.STNO3 40.72023782 -111.902312 0.889
L300-04 US.STN04 40.71967488 -111.9022785 -
L300-L1000-05 US.STNO5 40.71929132 -111.9021943 0.821
L300-07 US.STNO7 40.71922327 -111.9017115 0.946
L300-08 US.STNOS 40.71920408 -111.9010873 0.889
L.300-L1000-09 US.STN09 40.71922757 -111.899869 -
L1000-02 US.STNO02 40.7251863 -111.9018305 0.873
L1000-04 US.STN04 40.71918594 -111.8967664 0.873
L1000-06 US.STNO6 40.72154893 -111.8941137 0.905
L1000-07 US.STNO7 40.71920612 -111.8941262 0.905
L1000-09 US.STN09 40.71909761 -111.8889985 0.922
L1000-10 US.STN10 40.72339335 -111.8999056 0.889
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Table B.2 Individual H/V station coordinates and f ;. values for the I15DA site. For stations where
the H/V curves were not of sufficient quality to determine f . , no values are reported, as
indicated by the dash (-) symbol.

Position Station Latitude (deg) Longitude (deg) fome (Hz)
001 US.STNI10 40.73327109 -111.9188823 0.933
002 US.STNO5 40.73340824 -111.91711 0.922
003 US.STNO7 40.73336963 -111.9134516 0.922
004 US.STNO7 40.73338437 -111.9117895 0.956
005 US.STN10 40.73332731 -111.9087456 0918
006 US.STNO5 40.73336201 -111.906505 0.89
007 US.STNO06 40.73338397 -111.90399 -
008 US.STNOS8 40.73340601 -111.901154 0.803
009 US.STNO6 40.73342102 -111.898785 0.801
010 US.STNOS8 40.73338699 -111.896751 0.905
011 US.STNO06 40.73332001 -111.894056 -
013 US.STN10 40.73121234 -111.9167171 0.991
014 US.STNO7 40.73080357 -111.9140141 0.828
015 US.STNO5 40.73138993 -111.9110573 0.889
016 US.STNO5 40.73159785 -111.9081113 0.905
017 US.STNO7 40.7310755 -111.9056101 -
018 US.STNO5 40.73140416 -111.903643 0.922
019 US.STNO7 40.73173271 -111.9016581 0.833
020 US.STNOS8 40.731837 -111.898955 0.895
021 US.STNO06 40.73145898 -111.896457 0.756
022 US.STNOS 40.73135898 -111.894042 -
023 US.STNO7 40.7287783 -111.9187111 0.827
024 US.STNO5 40.72944067 -111.9166864 -
025 US.STNO7 40.73017218 -111.913871 -
026 US.STNI10 40.72957805 -111.9112746 0.973
028 US.STN10 40.72979457 -111.9057435 -
029 US.STNO06 40.72927902 -111.903666 0.991
030 US.STNO8 40.72933903 -111.901811 0.842
031 US.STNO6 40.72941396 -111.898881 0.854
032 US.STNOS 40.72924297 -111.896709 0.858
033 US.STNO06 40.72923803 -111.893911 0.956
034 US.STN10 40.72718699 -111.9198117 0.871
035 US.STNI10 40.7269702 -111.9165676 -
036 US.STNO5 40.72718902 -111.9140086 0.866
037 US.STNI10 40.72785865 -111.9110393 1.009
041 US.STNO06 40.72767799 -111.901485 0.813
042 US.STNOS 40.72728203 -111.89839 0.813
043 US.STNO06 40.72731597 -111.896545 0.923
044 US.STNO8 40.727104 -111.894074 -
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Table B.2 H/V station coordinates and data continued.

Position Station Latitude (deg) Longitude (deg) fome (Hz)
045 US.STNO5 40.72602192 -111.9195329 -
046 US.STNO7 40.72588632 -111.9165556 0.913
047 US.STNO5 40.72574711 -111.914178 0.905
048 US.STNO7 40.72596084 -111.9115984 1.028
049 US.STNO02 40.72521698 -111.9093 0.858
053 US.STN09 40.72528202 -111.898918 0.922
054 US.STNO02 40.72526299 -111.89627 0.873
055 US.STNO03 40.72507599 -111.894447 0.889
056 US.STNO09 40.72322099 -111.917641 -
058 US.STNO02 40.72315101 -111.913639 0.866
059 US.STNO3 40.72279897 -111.911545 0.981
060 US.STNO03 40.72351302 -111.90978 0.923
061 US.STNO02 40.72288002 -111.907113 0.889
065 US.STN04 40.72272101 -111.896744 0.981
066 US.STNO1 40.72278497 -111.89423 0.93
067 US.STNO02 40.72090801 -111.919114 0.88
068 US.STNO03 40.72077197 -111.91728 -
069 US.STNO03 40.72059997 -111.913636 0.943
070 US.STNO2 40.72104204 -111.911114 0.922
072 US.STNO03 40.72137798 -111.90665 -
075 US.STNO1 40.721165 -111.898996 -
076 US.STN04 40.72100499 -111.896797 1.003
078 US.STN09 40.71872897 -111.91793 -
079 US.STN09 40.71925996 -111.917071 -
080 US.STNO02 40.71881002 -111.914077 0.851
081 US.STNO03 40.71897497 -111.911307 0.9
083 US.STNO2 40.71918997 -111.907103 0.991
089 US.STN09 40.716909 -111.919409 0.858
090 US.STNO09 40.71687296 -111.917645 0.939
091 US.STNO03 40.71688998 -111.913424 0.939
092 US.STNO02 40.71684698 -111.91156 1.006
094 US.STNO03 40.71694898 -111.907091 1.009
096 US.STNO1 40.71667003 -111.901537 -
097 US.STN04 40.71686299 -111.899425 0.949
098 US.STNO1 40.71694898 -111.896734 0.986
099 US.STN04 40.71704504 -111.894379 0.915
100 US.STNO09 40.71487203 -111.919031 0.905
101 US.STN09 40.71512802 -111.916526 0.967
102 US.STN09 40.71486801 -111.914024 0.986
103 US.STNO03 40.71486298 -111.91163 1.065
105 US.STNO02 40.71470104 -111.90707 1.028
106 US.STN04 40.71482803 -111.903441 0.835
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Table B.2 H/V station coordinates and data continued.

Position Station Latitude (deg) Longitude (deg) fome (Hz)
107 US.STNO1 40.71471898 -111.901294 0.798
108 US.STNO1 40.71517001 -111.899399 -
109 US.STNO1 40.71509901 -111.896799 0.939
110 US.STN04 40.71500103 -111.894105 -
111 US.STN09 40.71257003 -111.919293 0.851
112 US.STN09 40.71273297 -111.916834 1.046
114 US.STNO02 40.71271403 -111.9116 1.037
116 US.STNO03 40.71232804 -111.906774 1.008
117 US.STNO1 40.71292098 -111.903462 0.951
118 US.STN04 40.71300304 -111.901261 0.978
119 US.STN04 40.71277496 -111.89899 1.008
120 US.STNO1 40.71228404 -111.8956 -
121 US.STN04 40.71247799 -111.894315 0.851
400 US.STNO02 40.72314439 -111.9069675 0.922
401 US.STNO1 40.72335482 -111.907482 0.915
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APPENDIX C: TABULATED DISPERSION DATA AND VS PROFILES

Table C.1 Tabulated experimental dispersion data for the [15DA site in terms of mean phase velocity

(Vel.) and standard deviation (o) as a function of frequency.

Fundamental Mode Rayleigh
(Ry Targeted)

Frequency (Hz) Velocity (m/s) o (m/s) Frequency (Hz) Velocity (m/s) o (m/s)
0.42 1829.8 92.0 2.52 256.1 12.8
0.45 1673.9 84.7 2.73 239.9 12.0
0.47 1525.6 76.3 2.96 225.2 11.3
0.49 1373.4 68.7 3.26 214.4 10.7
0.51 1247.3 62.4 3.54 201.6 10.1
0.55 1148.9 57.4 3.91 192.7 9.6
0.59 1077.2 53.9 4.26 181.9 9.1
0.64 1008.6 50.4 4.78 176.6 8.8
0.69 938.4 46.9 5.37 171.6 8.6
0.74 879.3 44.0 6.06 167.6 8.4
0.80 818.2 40.9 6.90 165.1 8.3
0.87 772.0 38.6 7.83 162.3 8.1
0.94 722.1 36.1 9.03 162.0 8.1
1.02 674.4 33.7 10.22 158.8 7.9
111 634.8 31.7 11.79 158.5 7.9
1.19 593.0 29.7 13.49 157.0 7.8
1.28 550.3 275 15.30 154.1 7.7
1.36 506.7 25.3 17.50 152.6 7.6
1.48 475.9 23.8 19.97 150.7 7.5
1.56 433.5 21.7 22.79 148.9 7.4
1.63 392.7 19.6 26.07 147.4 7.4
1.76 368.4 18.4 29.65 145.1 7.3
1.89 340.9 17.0 35.07 148.6 7.4
2.02 316.3 15.8 41.33 151.5 7.6
2.16 292.3 14.6 47.90 152.0 7.6
2.33 273.6 13.7 55.33 152.0 7.6
0.42 1829.8 92.0 64.45 153.2 7.7
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Table C.2 Tabulated median inversion-derived Vs profiles to a depth of 1,500 m at the [15DA site for
layering inversion parameterizations of LR = 1.5, 2.0, 3.0, and 5.0. Note that d,..c = 785 m. At
depths greater than d,..s, the Vs profiles are constrained by less reliable dispersion data and
should be used with caution. Vs profiles at depths greater than d,..; are reported herein
because, while less certain, they provide guiding information about the deep Vs structure that
is more reliable than simply guessing. The dark-gray shaded rows represent the depths where
the Vs profiles can be truncated, if desired, to stay within the array resolution limits.

LR=15 LR=2.0 LR=3.0 LR=5.0

Depth Vs Depth Vs Depth Vs Depth Vs
(m) (m/s) (m) (m/s) (m) (m/s) (m) (m/s)
0.00 150 0.00 149 0.00 152 0.00 155
1.00 150 0.89 149 0.96 152 1.06 155
1.00 159 0.89 162 0.96 161 1.06 163
1.95 159 2.07 162 3.43 161 5.76 163
1.95 165 2.07 171 3.43 167 5.76 181
4.17 165 7.09 171 13.45 167 27.61 181
4.17 172 7.09 182 13.45 210 27.61 329
7.76 172 14.60 182 38.41 210 100.68 329
7.76 183 14.60 196 38.41 377 100.68 791
12.57 183 28.47 196 114.15 377 233.17 791
12.57 192 28.47 316 114.15 866 233.17 1085
19.91 192 56.82 316 350.50 866
19.91 220 56.82 386 350.50 1151 | 1000.47
32.32 220 112.07 386 1000.47 | 2397
32.32 287 112.07 856 964.08 1151 | 1500.00 | 2397
46.44 287 232.77 856 964.08 2398 - -
46.44 348 232.77 1089 | 1500.00 | 2398 - -
75.85 348 381.13 1089 - - - -
75.85 425 381.13 1200 - - - -
10336 | 425 [N785000H2000 - - - -
103.36 598 1019.22 1200 - - - -
161.97 598 1019.22 | 2022 - - - -
161.97 869 1336.81 | 2022 - - - -
256.85 869 1336.81 | 2566 - - - -
256.85 1026 | 1500.00 | 2566 - - - -

366.17 1026 = = = = = =
366.17 1117 - - - - - -
584.56 1117 = = = = = =
584.56 1234 - - - - - -
874.00 1234 - - - - - -
874.00 1532 = = = = = =

1136.15 | 1532 - - - - - -
1136.15 | 2287 - - - - - -
1500.00 | 2287 - - - - - -
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Table C.3 Tabulated nine-layer simplified PS-Logging profile to a depth of 120 m at the [15DA. The
PS-logging was performed in the boring for the 120-m downhole sensor by GEOVision
Geophysical Services in August of 2003 and April of 2003.

Depth Vs
(m) (mis)
0 137.50
9.5 137.50
9.5 172.20
19 172.20
19 178.06
27 178.06
27 252.13
46 252.13
46 359.38
74 359.38
74 444.26
97 444.26
97 615.53
106 615.53
106 652.47
115 652.47
115 652.47
120 652.47
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APPENDIX D: TABULATED LMgyr AND TTFS

Table D.1 Tabulated LM grp and 0, gy sampled from 0.5 Hz to 10 Hz with 2,048 points.

'?Lez(;' LMere | omnerr '?Leg' LMere | omerr '?Lez‘;' LMere | omerr '?Leg' LMere | omerr
05000 | 192 | 0179 05255 | 221 | 0177 || 05523 | 243 | 0101 05805 | 267 | 0.156
05007 | 193 | o179 0523 | 221 | o177 || oss31 | 244 | o101 05813 | 268 | 0.154
05015 | 192 | o178 05270 | 222 | o177 || oss39 | 244 | 0101 05822 | 269 | 0.52
05022 | 195 | ows 05278 | 223 | o178 || 05547 | 245 | o101 05830 | 270 | 0.150
05029 | 196 | o178 0526 | 223 | o178 || oss56 | 246 | o001 05839 | 271 | 0147
05037 | 197 | 0177 05204 | 224 | o179 || oss64 | 246 | 0101 05848 | 272 | 0.145
05044 | 197 | o017 0531 | 225 | o179 |l oss72 | 247 | o100 QN ossse | 273 | 0143
o505l | 198 | o177 05309 | 226 | o180 |f osss0 | 248 | 0100 QN osses | 272 | o141
05059 | 199 | o176 05317 | 226 | o181 |f osses | 248 | 0189 05873 | 274 | 0.139
0z | 260 | auie 05325 | 227 | o181 Q| oss06 | 249 | o188 Jf oses2 | 275 | o137
05072 | 201 | 0176 05333 | 228 | o182 |f ose05 | 250 | o188 05891 | 276 | 0.35
TR R 05340 | 228 | o182 |f os613 | 250 | o187 05809 | 277 | 0.133
05089 | 203 | 0175 05348 | 229 | o183 || ose21 | 251 | o187 05908 | 278 | 0.131
050% | 202 | o178 05356 | 230 | o183 |f ose20 | 252 | o186 QN os016 | 279 | o128
05103 | 200 | 0175 05364 | 230 | o184 || ose38 | 252 | 0186 05925 | 280 | 0.126
o512 | 205 | o174 B o532 | 231 | o01ss || oseas | 253 | o01ss |J os0sa | 281 | 0124
o518 | 206 | o172 Dl 05380 | 232 | o1ss [ osesa | 254 | 0.83 05042 | 282 | 0122
05126 | 207 | o174 Bl 05387 | 232 | o186 || oses2 | 254 | o182 05951 | 283 | 0.120
05133 | 208 | o172 Bl 05305 | 233 | o186 [ ose71 | 255 | o.st 0590 | 284 | o0.118
05141 | 200 | o172 BN 05408 | 234 | o187 ] ose79 | 256 | o01s0 |f os90 | 285 | o116
05129 | 200 | o174 BN 05411 | 234 | o187 || oses7 | 257 | 0179 05977 | 287 | o0.114
0515 | 210 | o172 Wl 05410 | 235 | o188 [ ose96 | 257 | 0177 05986 | 288 | 0112
05162 | 211 | o174 Wl 05427 | 235 | o01ss || 05704 | 258 | 0176 05995 | 289 | 0.110
05171 | 212 | o172 Il 05435 | 236 | o180 ] os712 | 250 | 0175 |f os004 | 200 | o.108
05179 | 213 | o174 BN 05443 | 237 | o180 ] os721 | 260 | 0174 |f os012 | 201 | o.106
05186 | 212 | o174 Wl osss1 | 237 | o180 || 05720 | 260 | 0172 06021 | 292 | o0.104
05194 | 214 | o174 Il 05459 | 238 | o190 JJ 05737 | 261 | 0170 |f 06030 | 293 | 0102
05202 | 215 | o174 BN 05467 | 230 | o100 || 05746 | 262 | o0aes Y 06030 | 204 | 0101
05209 | 216 | o175 05475 | 239 | o190 || 05754 | 263 | 0167 06048 | 296 | 0.099
05017 | 217 | o017 05483 | 240 | o101 |l os7e3 | 263 | o165 QN os0s7 | 297 | o007
05224 | 218 | o178 05401 | 241 | o101 ff 05771 | 264 | 0163 06065 | 298 | 0095
AR 05499 | 241 | o191 Rl os780 | 265 | o161 06074 | 300 | 0.094
05220 | 219 | 0176 05507 | 242 | o191 || os7se | 266 | o160 QN osoez | 01 | o092
AR R 05515 | 242 | o191 |f os796 | 267 | o01ss QN os0o2 | 302 | o001
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Freq.

Freq.

Freq.

Freq.

(H2) LMere OInETF (Hz) LMete OInETF (H2) LMere OInETF (Hz) LMete OInETF
0.6101 3.03 0.089 0.6459 3.59 0.100 0.6839 3.97 0.174 0.7241 4.46 0.248
0.6110 3.05 0.088 0.6469 3.60 0.102 0.6849 3.97 0.175 0.7251 4.48 0.251
0.6119 3.06 0.087 0.6478 3.62 0.104 0.6859 3.98 0.176 0.7262 4.49 0.254
0.6128 3.07 0.085 0.6488 3.63 0.106 0.6869 3.99 0.177 0.7272 451 0.258
0.6137 3.09 0.084 0.6497 3.64 0.108 0.6879 4.00 0.178 0.7283 4.53 0.261
0.6146 3.10 0.083 0.6507 3.65 0.111 0.6889 4,01 0.180 0.7294 454 0.264
0.6155 3.12 0.082 0.6516 3.67 0.113 0.6899 4.02 0.181 0.7304 4.56 0.267
0.6164 3.13 0.081 0.6526 3.68 0.115 0.6909 4.03 0.183 0.7315 4.59 0.270
0.6173 3.14 0.080 0.6536 3.69 0.118 0.6919 4.04 0.184 0.7326 4.61 0.273
0.6182 3.16 0.079 0.6545 3.70 0.120 0.6930 4.05 0.185 0.7337 4.63 0.276
0.6191 3.17 0.078 0.6555 3.71 0.123 0.6940 4.06 0.186 0.7347 4.65 0.279
0.6200 3.19 0.078 0.6564 3.72 0.124 0.6950 4.07 0.187 0.7358 4.67 0.282
0.6209 3.20 0.077 0.6574 3.73 0.126 0.6960 4.08 0.188 0.7369 4.68 0.286
0.6218 3.22 0.076 0.6584 3.74 0.129 0.6970 4.09 0.190 0.7380 4.70 0.289
0.6227 3.23 0.076 0.6593 S5 0.131 0.6980 4.10 0.191 0.7390 4.72 0.292
0.6237 3.25 0.075 0.6603 3.76 0.133 0.6991 411 0.193 0.7401 4.74 0.295
0.6246 3.26 0.075 0.6612 3.77 0.135 0.7001 4.12 0.195 0.7412 4.77 0.298
0.6255 3.27 0.075 0.6622 3.78 0.138 0.7011 4.13 0.196 0.7423 4.79 0.300
0.6264 3.29 0.075 0.6632 3.79 0.140 0.7021 4.14 0.198 0.7434 4.81 0.303
0.6273 3.30 0.075 0.6642 3.80 0.142 0.7032 4.16 0.199 0.7445 4.83 0.305
0.6282 3.32 0.075 0.6651 3.81 0.144 0.7042 4.17 0.201 0.7456 4.85 0.308
0.6292 3.33 0.075 0.6661 3.82 0.145 0.7052 4.18 0.203 0.7467 4.87 0.311
0.6301 3.35 0.076 0.6671 3.83 0.147 0.7063 4.20 0.205 0.7477 4.89 0.314
0.6310 3.36 0.076 0.6681 3.83 0.149 0.7073 421 0.207 0.7488 491 0.316
0.6319 3.38 0.077 0.6690 3.84 0.151 0.7083 4.22 0.209 0.7499 4.94 0.319
0.6328 3.39 0.078 0.6700 3.85 0.153 0.7094 4.23 0.211 0.7510 4.96 0.320
0.6338 3.41 0.079 0.6710 3.86 0.155 0.7104 4.25 0.214 0.7521 4.98 0.322
0.6347 3.42 0.080 0.6720 3.87 0.157 0.7115 4.26 0.216 0.7532 5.00 0.323
0.6356 3.44 0.081 0.6730 3.88 0.159 0.7125 4.28 0.218 0.7543 5.03 0.325
0.6366 3.45 0.082 0.6740 3.88 0.160 0.7135 4.29 0.220 0.7554 5.05 0.327
0.6375 3.47 0.083 0.6749 3.89 0.161 0.7146 431 0.223 0.7566 5.07 0.328
0.6384 3.48 0.085 0.6759 3.90 0.162 0.7156 4.33 0.225 0.7577 5.09 0.330
0.6394 3.50 0.086 0.6769 391 0.164 0.7167 4.34 0.228 0.7588 5.11 0.332
0.6403 3.51 0.088 0.6779 3.92 0.165 0.7177 4.36 0.231 0.7599 5.13 0.333
0.6412 3.52 0.090 0.6789 3.92 0.167 0.7188 4.37 0.234 0.7610 5.16 0.333
0.6422 3.54 0.092 0.6799 3.93 0.168 0.7198 4.38 0.237 0.7621 5.18 0.333
0.6431 3.55 0.094 0.6809 3.94 0.170 0.7209 4.40 0.239 0.7632 5.20 0.334
0.6441 3.57 0.096 0.6819 3.95 0.172 0.7219 4.42 0.242 0.7643 5.22 0.334
0.6450 3.58 0.098 0.6829 3.96 0.173 0.7230 4.44 0.245 0.7655 5.24 0.334
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Freq.

Freq.

Freq.

Freq.

(H2) LMere OInETF (Hz) LMete OInETF (H2) LMere OInETF (Hz) LMete OInETF
00.7666 5.26 0.334 0.8116 5.65 0.232 0.8593 5.20 0.161 0.9097 4.72 0.161
0.7677 5.28 0.335 0.8128 5.64 0.229 0.8605 5.19 0.160 0.9111 4.70 0.161
0.7688 5.30 0.335 0.8140 5.64 0.225 0.8618 5.17 0.160 0.9124 4.69 0.161
0.7700 5.32 0.335 0.8152 5.63 0.222 0.8631 5.16 0.160 0.9138 4.68 0.161
0.7711 5.34 0.334 0.8164 5.62 0.219 0.8643 5.15 0.160 0.9151 4.67 0.162
0.7722 5.36 0.332 0.8176 5.61 0.215 0.8656 5.13 0.160 0.9164 4.65 0.162
0.7733 5.38 0.331 0.8188 5.61 0.212 0.8669 5.12 0.160 0.9178 4.64 0.162
0.7745 5.40 0.329 0.8200 5.60 0.209 0.8681 511 0.160 0.9191 4.63 0.162
0.7756 5.42 0.328 0.8212 5.59 0.206 0.8694 5.09 0.160 0.9205 4.61 0.162
0.7767 5.44 0.327 0.8224 5.58 0.203 0.8707 5.08 0.160 0.9218 4.60 0.162
0.7779 5.45 0.325 0.8236 5.57 0.200 0.8719 5.07 0.160 0.9232 4.59 0.162
0.7790 5.47 0.324 0.8248 5.56 0.197 0.8732 5.06 0.160 0.9245 4.57 0.162
0.7802 5.49 0.322 0.8260 5.55 0.194 0.8745 5.04 0.160 0.9259 4.56 0.162
0.7813 5.50 0.320 0.8272 5.54 0.192 0.8758 5.03 0.160 0.9272 4.54 0.162
0.7825 5.52 0.317 0.8284 5.53 0.189 0.8771 5.02 0.160 0.9286 4.53 0.162
0.7836 5.53 0.314 0.8296 5.52 0.187 0.8784 5.01 0.160 0.9299 4.52 0.163
0.7847 5.54 0.312 0.8308 5.50 0.185 0.8796 4.99 0.160 0.9313 4.50 0.162
0.7859 5.56 0.309 0.8321 5.49 0.182 0.8809 4.98 0.160 0.9327 4.49 0.162
0.7870 5.57 0.306 0.8333 5.48 0.180 0.8822 4.97 0.160 0.9340 4.47 0.162
0.7882 5.58 0.303 0.8345 5.47 0.178 0.8835 4.96 0.160 0.9354 4.46 0.162
0.7894 5.59 0.301 0.8357 5.46 0.177 0.8848 4.95 0.160 0.9368 4.44 0.162
0.7905 5.61 0.298 0.8369 5.44 0.175 0.8861 4.93 0.160 0.9381 4.43 0.162
0.7917 5.62 0.295 0.8382 5.43 0.174 0.8874 4.92 0.160 0.9395 441 0.162
0.7928 5.62 0.291 0.8394 5.42 0.172 0.8887 491 0.160 0.9409 4.40 0.162
0.7940 5.63 0.287 0.8406 5.40 0.171 0.8900 4.90 0.160 0.9423 4.38 0.162
0.7951 5.63 0.284 0.8419 5.39 0.170 0.8913 4.89 0.160 0.9437 4.37 0.162
0.7963 5.64 0.280 0.8431 5.38 0.168 0.8926 4.87 0.160 0.9450 4.35 0.162
0.7975 5.65 0.277 0.8443 5.36 0.167 0.8939 4.86 0.160 0.9464 4.34 0.162
0.7986 5.65 0.273 0.8456 5.35 0.166 0.8952 4.85 0.160 0.9478 4.32 0.162
0.7998 5.66 0.270 0.8468 5.33 0.165 0.8965 4.84 0.160 0.9492 4.30 0.161
0.8010 5.66 0.266 0.8480 5.32 0.165 0.8978 4.83 0.160 0.9506 4.29 0.161
0.8022 5.66 0.263 0.8493 531 0.164 0.8992 4.81 0.160 0.9520 4.27 0.161
0.8033 5.66 0.259 0.8505 5.29 0.163 0.9005 4.80 0.160 0.9534 4.26 0.161
0.8045 5.66 0.255 0.8518 5.28 0.163 0.9018 4.79 0.161 0.9548 4.24 0.161
0.8057 5.66 0.251 0.8530 5.27 0.162 0.9031 4.78 0.161 0.9562 4.22 0.161
0.8069 5.66 0.247 0.8543 5.25 0.162 0.9044 4.77 0.161 0.9576 421 0.160
0.8081 5.65 0.243 0.8555 5.24 0.162 0.9058 4.75 0.161 0.9590 4.19 0.160
0.8092 5.65 0.240 0.8568 5.23 0.161 0.9071 4.74 0.161 0.9604 4.17 0.159
0.8104 5.65 0.236 0.8580 521 0.161 0.9084 4.73 0.161 0.9618 4.16 0.159
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Freq.

Freq.

Freq.

Freq.

(H2) LMere OInETF (Hz) LMete OInETF (H2) LMere OInETF (Hz) LMete OInETF
0.9632 4.14 0.159 1.0198 3.54 0.139 1.0797 2.98 0.168 1.1431 2.54 0.225
0.9646 4.12 0.158 1.0213 3.52 0.139 1.0812 2.96 0.170 1.1447 2.54 0.225
0.9660 411 0.158 1.0227 3.51 0.139 1.0828 2.95 0.172 1.1464 2.53 0.225
0.9674 4.09 0.158 1.0242 3.49 0.139 1.0844 294 0.174 1.1481 2.53 0.225
0.9688 4.07 0.157 1.0257 3.48 0.139 1.0860 2.92 0.176 1.1498 2.52 0.225
0.9703 4.06 0.157 1.0272 3.47 0.139 1.0876 291 0.178 1.1515 2.52 0.224
0.9717 4.04 0.156 1.0288 3.45 0.139 1.0892 2.89 0.180 1.1531 2.51 0.224
0.9731 4.02 0.156 1.0303 3.44 0.139 1.0908 2.88 0.182 1.1548 251 0.224
0.9745 4.01 0.155 1.0318 3.42 0.139 1.0924 2.86 0.184 1.1565 2.50 0.223
0.9760 3.99 0.154 1.0333 341 0.139 1.0940 2.85 0.186 1.1582 2.50 0.223
0.9774 3.98 0.154 1.0348 3.40 0.139 1.0956 2.84 0.188 1.1599 2.50 0.222
0.9788 3.96 0.153 1.0363 3.38 0.139 1.0972 2.82 0.190 1.1616 2.50 0.221
0.9802 3.94 0.153 1.0378 3.37 0.139 1.0988 2.81 0.192 1.1633 2.49 0.220
0.9817 3.93 0.152 1.0393 3.35 0.140 1.1004 2.80 0.194 1.1650 2.49 0.219
0.9831 3.91 0.152 1.0409 3.34 0.140 1.1020 2.78 0.196 1.1667 2.49 0.219
0.9846 3.89 0.151 1.0424 3.33 0.141 1.1036 2,77 0.198 1.1684 2.48 0.218
0.9860 3.88 0.150 1.0439 3.31 0.141 1.1052 2.76 0.200 1.1701 2.48 0.217
0.9874 3.86 0.150 1.0454 3.30 0.142 1.1069 2.75 0.202 1.1719 2.48 0.216
0.9889 3.85 0.149 1.0470 3.28 0.142 1.1085 2.73 0.204 1.1736 2.48 0.215
0.9903 3.83 0.149 1.0485 3.27 0.143 1.1101 2.72 0.206 1.1753 2.48 0.214
0.9918 3.82 0.148 1.0500 3.26 0.143 1.1117 271 0.207 1.1770 2.48 0.212
0.9932 3.80 0.147 1.0516 3.24 0.144 1.1133 2.70 0.209 1.1787 2.47 0.211
0.9947 3.78 0.147 1.0531 3.23 0.145 1.1150 2.69 0.210 1.1805 2.47 0.210
0.9962 3.77 0.146 1.0547 321 0.146 1.1166 2.68 0.212 1.1822 2.47 0.209
0.9976 3.75 0.146 1.0562 3.20 0.147 1.1182 2.67 0.213 1.1839 2.47 0.208
0.9991 3.74 0.145 1.0578 3.18 0.148 1.1199 2.66 0.215 1.1857 2.47 0.207
1.0005 3.72 0.145 1.0593 3.17 0.149 1.1215 2.65 0.216 1.1874 2.47 0.205
1.0020 3.71 0.144 1.0609 3.15 0.150 1.1232 2.63 0.218 1.1891 2.47 0.204
1.0035 3.69 0.144 1.0624 3.14 0.151 1.1248 2.62 0.219 1.1909 2.47 0.203
1.0049 3.68 0.143 1.0640 3.13 0.152 1.1265 2.62 0.220 1.1926 2.46 0.201
1.0064 3.66 0.143 1.0655 3.11 0.153 1.1281 2.61 0.221 1.1944 2.46 0.200
1.0079 3.65 0.142 1.0671 3.10 0.155 1.1298 2.60 0.221 1.1961 2.46 0.199
1.0094 3.63 0.142 1.0686 3.08 0.156 1.1314 2.59 0.222 1.1979 2.46 0.198
1.0108 3.62 0.141 1.0702 3.07 0.158 1.1331 2.59 0.223 1.1996 2.46 0.196
1.0123 3.61 0.141 1.0718 3.05 0.159 1.1347 2.58 0.223 1.2014 2.46 0.195
1.0138 3.59 0.141 1.0734 3.04 0.161 1.1364 2.57 0.224 1.2031 2.46 0.194
1.0153 3.58 0.140 1.0749 3.02 0.163 1.1381 2.56 0.225 1.2049 2.46 0.193
1.0168 3.56 0.140 1.0765 3.01 0.164 1.1397 2.55 0.225 1.2067 2.46 0.191
1.0183 3.55 0.140 1.0781 2.99 0.166 1.1414 2.55 0.225 1.2084 2.46 0.190
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Freq.

Freq.

Freq.

Freq.

(H2) LMere OInETF (Hz) LMete OInETF (H2) LMere OInETF (Hz) LMete OInETF
1.2102 2.46 0.189 1.2813 2.40 0.143 1.3565 2.38 0.116 1.4362 2.55 0.131
1.2120 2.46 0.188 1.2832 2.40 0.142 1.3585 2.38 0.116 1.4383 2.56 0.132
1.2138 2.46 0.186 1.2850 2.40 0.140 1.3605 2.38 0.117 1.4404 2.57 0.133
1.2155 2.46 0.185 1.2869 2.40 0.139 1.3625 2.38 0.118 1.4425 2.58 0.133
1.2173 2.45 0.184 1.2888 2.39 0.138 1.3645 2.38 0.118 1.4447 2.59 0.134
1.2191 2.45 0.183 1.2907 2.39 0.136 1.3665 2.39 0.119 1.4468 2.60 0.135
1.2209 2.45 0.182 1.2926 2.39 0.135 1.3685 2.39 0.119 1.4489 2.61 0.137
1.2227 2.45 0.181 1.2945 2.39 0.133 1.3705 2.39 0.120 1.4510 2.62 0.138
1.2245 2.45 0.179 1.2964 2.39 0.132 1.3725 2.39 0.120 1.4531 2.63 0.139
1.2263 2.45 0.178 1.2983 2.39 0.130 1.3745 2.39 0.121 1.4553 2.65 0.141
1.2280 2.45 0.177 1.3002 2.39 0.129 1.3765 2.39 0.122 1.4574 2.66 0.142
1.2298 2.45 0.176 1.3021 2.38 0.128 1.3786 2.40 0.122 1.4595 2.67 0.143
1.2316 2.45 0.175 1.3040 2.38 0.126 1.3806 2.40 0.123 1.4617 2.68 0.145
1.2335 2.45 0.174 1.3059 2.38 0.125 1.3826 2.40 0.123 1.4638 2.70 0.146
1.2353 2.45 0.173 1.3078 2.38 0.124 1.3846 241 0.123 1.4660 2.71 0.148
1.2371 2.44 0.172 1.3097 2.38 0.123 1.3867 241 0.124 1.4681 2.72 0.150
1.2389 2.44 0.171 1.3116 2.38 0.122 1.3887 241 0.124 1.4703 2.73 0.152
1.2407 2.44 0.170 1.3136 2.38 0.121 1.3907 242 0.125 1.4724 2.75 0.154
1.2425 2.44 0.168 1.3155 2.38 0.120 1.3928 2.42 0.125 1.4746 2.76 0.156
1.2443 2.44 0.167 1.3174 2.38 0.119 1.3948 2.42 0.126 1.4767 2.77 0.158
1.2462 2.44 0.166 1.3193 2.37 0.118 1.3968 2.43 0.126 1.4789 2.79 0.160
1.2480 2.44 0.165 1.3213 2.37 0.117 1.3989 2.43 0.126 1.4810 2.80 0.162
1.2498 2.43 0.164 1.3232 2.37 0.116 1.4009 2.44 0.126 1.4832 2.82 0.164
1.2516 2.43 0.163 1.3252 2.37 0.116 1.4030 244 0.126 1.4854 2.83 0.167
1.2535 2.43 0.162 1.3271 2.37 0.115 1.4050 2.45 0.126 1.4876 2.85 0.169
1.2553 2.43 0.161 1.3290 2.37 0.115 1.4071 2.45 0.126 1.4897 2.86 0.171
1.2571 2.43 0.160 1.3310 2.37 0.114 1.4092 2.46 0.127 1.4919 2.88 0.174
1.2590 2.43 0.158 1.3329 2.37 0.114 1.4112 2.46 0.127 1.4941 2.89 0.176
1.2608 2.42 0.157 1.3349 2.37 0.114 1.4133 2.47 0.127 1.4963 291 0.178
1.2627 2.42 0.156 1.3368 2.37 0.113 1.4154 2.47 0.128 1.4985 2.92 0.180
1.2645 2.42 0.155 1.3388 2.37 0.113 1.4174 2.48 0.128 1.5007 2.94 0.183
1.2664 2.42 0.154 1.3408 2.37 0.113 1.4195 2.49 0.128 1.5029 2.96 0.185
1.2682 2.42 0.153 1.3427 2.37 0.113 1.4216 2.50 0.128 1.5051 2.97 0.187
1.2701 241 0.152 1.3447 2.37 0.114 1.4237 251 0.128 1.5073 2.99 0.190
1.2719 241 0.150 1.3467 2.37 0.114 1.4258 2.51 0.129 1.5095 3.00 0.192
1.2738 241 0.149 1.3486 2.38 0.114 1.4278 2.52 0.129 1.5117 3.02 0.194
1.2757 241 0.147 1.3506 2.38 0.115 1.4299 2.53 0.130 1.5139 3.03 0.197
1.2775 241 0.146 1.3526 2.38 0.115 1.4320 2.54 0.130 1.5161 3.05 0.199
1.2794 2.40 0.144 1.3546 2.38 0.115 1.4341 2.54 0.131 1.5184 3.07 0.201
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Freq.

Freq.

Freq.

Freq.

(H2) LMere OInETF (Hz) LMete OInETF (H2) LMere OInETF (Hz) LMete OInETF
1.5206 3.09 0.203 1.6099 3.78 0.224 1.7045 4.60 0.195 1.8046 5.74 0.196
1.5228 3.10 0.204 1.6123 3.80 0.223 1.7069 4.62 0.195 1.8072 5.76 0.196
1.5250 3.12 0.206 1.6146 3.82 0.222 1.7094 4.65 0.195 1.8099 5.78 0.196
1.5273 3.14 0.208 1.6170 3.84 0.221 1.7120 4.67 0.195 1.8125 5.81 0.195
1.5295 3.16 0.210 1.6193 3.86 0.221 1.7145 4.70 0.195 1.8152 5.83 0.195
1.5317 3.17 0.212 1.6217 3.87 0.219 1.7170 4.73 0.195 1.8178 5.85 0.195
1.5340 3.19 0.214 1.6241 3.89 0.218 1.7195 4.76 0.195 1.8205 5.87 0.194
1.5362 321 0.216 1.6265 3.91 0.217 1.7220 4.79 0.195 1.8231 5.89 0.194
1.5385 3.22 0.217 1.6289 3.93 0.216 1.7245 4.82 0.195 1.8258 591 0.194
1.5407 3.24 0.218 1.6312 3.95 0.215 1.7271 4.84 0.195 1.8285 5.93 0.194
1.5430 3.26 0.220 1.6336 3.97 0.214 1.7296 4.87 0.195 1.8312 5.94 0.193
1.5453 3.28 0.221 1.6360 3.99 0.213 1.7321 4.90 0.195 1.8339 5.95 0.192
1.5475 3.30 0.222 1.6384 4.01 0.212 1.7347 4.93 0.195 1.8365 5.96 0.192
1.5498 3.31 0.224 1.6408 4.02 0.211 1.7372 4.96 0.195 1.8392 5.97 0.191
1.5521 3.33 0.225 1.6432 4.04 0.210 1.7397 4.99 0.195 1.8419 5.98 0.191
1.5543 3.35 0.226 1.6456 4.06 0.209 1.7423 5.02 0.195 1.8446 5.99 0.190
1.5566 3.37 0.227 1.6480 4.08 0.208 1.7448 5.05 0.195 1.8473 6.00 0.189
1.5589 3.38 0.227 1.6505 4.10 0.207 1.7474 5.08 0.196 1.8500 6.01 0.189
1.5612 3.40 0.228 1.6529 4.12 0.206 1.7499 511 0.196 1.8527 6.02 0.189
1.5635 3.42 0.228 1.6553 4.14 0.205 1.7525 5.15 0.196 1.8554 6.02 0.188
1.5657 3.44 0.229 1.6577 4.16 0.204 1.7551 5.18 0.196 1.8582 6.02 0.187
1.5680 3.46 0.229 1.6601 4.18 0.204 1.7576 521 0.196 1.8609 6.01 0.186
1.5703 3.47 0.230 1.6626 4.20 0.203 1.7602 5.24 0.196 1.8636 6.01 0.185
1.5726 3.49 0.230 1.6650 4.22 0.202 1.7628 5.27 0.196 1.8663 6.00 0.184
1.5749 3.51 0.231 1.6674 4.25 0.201 1.7654 5.30 0.196 1.8691 6.00 0.183
1.5772 3.53 0.231 1.6699 4.27 0.200 1.7680 5.33 0.196 1.8718 5.99 0.182
1.5796 3.55 0.230 1.6723 4.29 0.200 1.7706 5.36 0.196 1.8746 5.99 0.181
1.5819 3.56 0.230 1.6748 431 0.199 1.7732 5.39 0.197 1.8773 5.98 0.180
1.5842 3.58 0.230 1.6772 4.33 0.199 1.7757 5.43 0.197 1.8800 5.97 0.180
1.5865 3.60 0.229 1.6797 4.36 0.198 1.7783 5.46 0.197 1.8828 5.95 0.178
1.5888 3.62 0.229 1.6822 4.38 0.197 1.7810 5.49 0.197 1.8856 5.93 0.177
1.5912 3.64 0.229 1.6846 4.40 0.197 1.7836 5.52 0.197 1.8883 591 0.176
1.5935 3.65 0.229 1.6871 4.42 0.197 1.7862 5.54 0.197 1.8911 5.89 0.175
1.5958 3.67 0.228 1.6896 4.45 0.196 1.7888 5.57 0.196 1.8939 5.87 0.174
1.5982 3.69 0.228 1.6920 4.47 0.196 1.7914 5.60 0.196 1.8966 5.85 0.172
1.6005 3.71 0.227 1.6945 4.50 0.196 1.7940 5.63 0.196 1.8994 5.83 0.171
1.6028 3.73 0.226 1.6970 4.52 0.195 1.7967 5.66 0.196 1.9022 5.81 0.170
1.6052 3.75 0.225 1.6995 4.55 0.195 1.7993 5.69 0.196 1.9050 5.79 0.170
1.6075 3.76 0.224 1.7020 4.57 0.195 1.8019 571 0.196 1.9078 5.76 0.168
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Freq.

Freq.

Freq.

Freq.

(H2) LMere OInETF (Hz) LMete OInETF (H2) LMere OInETF (Hz) LMete OInETF
1.9106 5.72 0.167 2.0228 4.07 0.144 2.1416 294 0.182 2.2674 2.54 0.196
1.9134 5.69 0.166 2.0257 4.02 0.144 2.1447 2.92 0.183 2.2707 2.54 0.196
1.9162 5.66 0.165 2.0287 3.98 0.145 2.1479 2.90 0.184 2.2740 2.53 0.196
1.9190 5.63 0.163 2.0317 3.94 0.145 2.1510 2.89 0.186 2.2773 2.52 0.195
1.9218 5.59 0.162 2.0347 3.90 0.145 2.1542 2.87 0.186 2.2807 2.52 0.195
1.9246 5.56 0.161 2.0376 3.85 0.146 2.1573 2.86 0.187 2.2840 2.51 0.194
1.9274 5.53 0.160 2.0406 3.82 0.146 2.1605 2.85 0.188 2.2874 2.50 0.194
1.9302 5.49 0.160 2.0436 3.78 0.147 2.1636 2.83 0.189 2.2907 2.50 0.193
1.9331 5.45 0.158 2.0466 3.75 0.148 2.1668 2.82 0.190 2.2941 2.49 0.193
1.9359 5.41 0.157 2.0496 3.71 0.148 2.1700 2.81 0.191 2.2974 2.49 0.192
1.9387 5.37 0.156 2.0526 3.67 0.149 2.1732 2.80 0.192 2.3008 2.48 0.192
1.9416 5.33 0.155 2.0556 3.64 0.150 2.1763 2.78 0.193 2.3042 2.47 0.191
1.9444 5.28 0.154 2.0586 3.60 0.151 2.1795 2,77 0.194 2.3075 2.47 0.191
1.9473 5.24 0.153 2.0616 3.56 0.152 2.1827 2.76 0.194 2.3109 2.46 0.190
1.9501 5.20 0.153 2.0646 3.53 0.152 2.1859 2.75 0.195 2.3143 2.46 0.189
1.9530 5.16 0.152 2.0677 3.50 0.153 2.1891 2.74 0.195 2.3177 2.45 0.189
1.9558 511 0.151 2.0707 3.47 0.154 2.1923 2.73 0.196 2.3211 2.45 0.188
1.9587 5.07 0.150 2.0737 3.44 0.155 2.1955 2.72 0.196 2.3245 2.44 0.188
1.9616 5.02 0.150 2.0768 341 0.156 2.1987 271 0.197 2.3279 2.44 0.187
1.9644 4.98 0.149 2.0798 3.38 0.158 2.2020 2.70 0.197 2.3313 2.43 0.187
1.9673 4.93 0.148 2.0829 3.35 0.159 2.2052 2.69 0.198 2.3347 2.43 0.186
1.9702 4.89 0.147 2.0859 3.32 0.160 2.2084 2.68 0.198 2.3381 2.42 0.186
1.9731 4.84 0.147 2.0890 3.29 0.161 2.2117 2.67 0.198 2.3416 2.42 0.185
1.9760 4.79 0.146 2.0920 3.26 0.162 2.2149 2.66 0.198 2.3450 2.41 0.185
1.9789 4.74 0.146 2.0951 3.24 0.163 2.2181 2.66 0.198 2.3484 241 0.184
1.9818 4.70 0.145 2.0982 321 0.165 2.2214 2.65 0.198 2.3519 2.40 0.184
1.9847 4.65 0.145 2.1012 3.19 0.166 2.2246 2.64 0.198 2.3553 2.40 0.183
1.9876 461 0.145 2.1043 3.17 0.167 2.2279 2.63 0.199 2.3588 2.40 0.183
1.9905 4.56 0.144 2.1074 3.15 0.168 2.2312 2.62 0.199 2.3622 2.39 0.182
1.9934 4.51 0.144 2.1105 3.13 0.169 2.2344 2.62 0.199 2.3657 2.39 0.182
1.9963 4.47 0.144 2.1136 3.10 0.171 2.2377 2.61 0.199 2.3691 2.38 0.181
1.9992 4.42 0.143 2.1167 3.08 0.172 2.2410 2.60 0.199 2.3726 2.38 0.181
2.0022 4.37 0.143 2.1198 3.06 0.173 2.2443 2.59 0.198 2.3761 2.38 0.180
2.0051 4.33 0.143 2.1229 3.04 0.175 2.2476 2.58 0.198 2.3796 2.38 0.180
2.0080 4.28 0.143 2.1260 3.02 0.176 2.2508 2.58 0.198 2.3830 2.37 0.179
2.0110 4.23 0.143 2.1291 3.00 0.177 2.2541 2.57 0.197 2.3865 2.37 0.179
2.0139 4.19 0.143 2.1322 2.99 0.178 2.2574 2.56 0.197 2.3900 2.37 0.178
2.0169 4.15 0.144 2.1353 2.97 0.179 2.2607 2.56 0.197 2.3935 2.36 0.178
2.0198 411 0.144 2.1385 2.95 0.180 2.2641 2.55 0.197 2.3970 2.36 0.177
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Freq.

Freq.

Freq.

Freq.

(H2) LMere OInETF (Hz) LMete OInETF (H2) LMere OInETF (Hz) LMete OInETF
2.4005 2.36 0.177 2.5415 2.50 0.168 2.6908 331 0.207 2.8489 4.49 0.223
2.4041 2.36 0.176 2.5453 2.52 0.168 2.6948 3.34 0.208 2.8530 451 0.222
2.4076 2.36 0.176 2.5490 2.53 0.168 2.6987 3.37 0.210 2.8572 4.54 0.222
24111 2.36 0.175 2.5527 2.54 0.169 2.7027 3.40 0.211 2.8614 4.55 0.221
2.4146 2.36 0.175 2.5565 2.55 0.169 2.7066 3.44 0.212 2.8656 4.56 0.219
2.4182 2.35 0.175 2.5602 2.56 0.169 2.7106 3.47 0.213 2.8698 457 0.218
24217 2.35 0.174 2.5640 2.57 0.170 2.7146 3.50 0.214 2.8740 4.58 0.217
2.4253 2.35 0.174 2.5677 2.59 0.170 2.7185 3.53 0.216 2.8782 4.59 0.216
2.4288 2.35 0.173 2.5715 2.60 0.171 2.7225 3.57 0.217 2.8824 4.60 0.216
2.4324 2.35 0.173 2.5752 2.62 0.172 2.7265 3.60 0.218 2.8866 4.61 0.215
2.4359 2.35 0.172 2.5790 2.64 0.173 2.7305 3.63 0.219 2.8909 4.62 0.214
2.4395 2.35 0.172 2.5828 2.65 0.173 2.7345 3.67 0.220 2.8951 4.63 0.214
2.4431 2.36 0.172 2.5866 2.67 0.174 2.7385 3.70 0.221 2.8993 4.63 0.213
2.4467 2.36 0.171 2.5904 2.69 0.175 2.7425 3.73 0.222 2.9036 4.63 0.212
2.4502 2.36 0.171 2.5942 2.70 0.176 2.7465 3.77 0.223 2.9078 4.62 0.211
2.4538 2.36 0.170 2.5980 2.72 0.176 2.7505 3.80 0.223 2.9121 4.62 0.210
2.4574 2.36 0.170 2.6018 2.74 0.177 2.7546 3.83 0.224 2.9164 4.62 0.209
2.4610 2.36 0.170 2.6056 2.76 0.179 2.7586 3.87 0.225 2.9206 4.61 0.208
2.4646 2.36 0.169 2.6094 2.78 0.180 2.7627 3.90 0.225 2.9249 4.61 0.208
2.4682 2.37 0.169 2.6132 2.80 0.181 2.7667 3.93 0.226 2.9292 4.60 0.207
2.4719 2.37 0.169 2.6170 2.82 0.182 2.7707 3.97 0.226 2.9335 4.60 0.207
2.4755 2.38 0.168 2.6209 2.84 0.183 2.7748 4.00 0.227 2.9378 4.59 0.206
2.4791 2.38 0.168 2.6247 2.86 0.184 2.7789 4.03 0.228 2.9421 4.57 0.206
2.4827 2.38 0.168 2.6286 2.88 0.185 2.7829 4.06 0.228 2.9464 4.55 0.205
2.4864 2.39 0.168 2.6324 291 0.187 2.7870 4.09 0.228 2.9507 4.53 0.205
2.4900 2.39 0.167 2.6363 2.93 0.188 2.7911 4.12 0.228 2.9550 451 0.205
2.4937 2.40 0.167 2.6401 2.95 0.189 2.7952 4.15 0.228 2.9594 4.49 0.205
2.4973 2.40 0.167 2.6440 2.98 0.191 2.7993 4.18 0.227 2.9637 4.47 0.205
2.5010 2.41 0.167 2.6479 3.01 0.192 2.8034 4.22 0.227 2.9680 4.45 0.205
2.5046 2.42 0.167 2.6517 3.03 0.193 2.8075 4.25 0.227 2.9724 4.43 0.205
2.5083 2.42 0.167 2.6556 3.06 0.195 2.8116 4.28 0.227 2.9767 4.40 0.205
2.5120 2.43 0.167 2.6595 3.08 0.196 2.8157 4.31 0.227 2.9811 4.37 0.205
2.5156 2.44 0.167 2.6634 3.11 0.197 2.8198 4.33 0.227 2.9855 4.34 0.205
2.5193 2.45 0.167 2.6673 3.14 0.199 2.8240 4.36 0.227 2.9898 431 0.205
2.5230 2.45 0.167 2.6712 3.16 0.200 2.8281 4.38 0.226 2.9942 4.27 0.206
2.5267 2.46 0.167 2.6751 3.19 0.201 2.8322 4.40 0.225 2.9986 4.24 0.206
2.5304 2.47 0.167 2.6790 3.22 0.203 2.8364 4.42 0.224 3.0030 4.21 0.207
2.5341 2.48 0.167 2.6830 3.25 0.204 2.8405 4.45 0.224 3.0074 4.17 0.207
2.5378 2.49 0.167 2.6869 3.28 0.206 2.8447 4.47 0.223 3.0118 4.14 0.208
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3.0162 411 0.209 3.1934 2.60 0.239 3.3809 2.03 0.226 3.5795 2.03 0.191
3.0206 4.07 0.210 3.1980 2.58 0.239 3.3859 2.03 0.225 3.5848 2.03 0.190
3.0250 4.03 0.210 3.2027 2.55 0.239 3.3908 2.02 0.224 3.5900 2.03 0.190
3.0295 3.99 0.211 3.2074 2.52 0.239 3.3958 2.02 0.223 3.5953 2.03 0.189
3.0339 3.95 0.212 3.2121 2.50 0.240 3.4008 2.02 0.222 3.6005 2.04 0.188
3.0384 391 0.212 3.2168 2.47 0.240 3.4058 2.01 0.221 3.6058 2.04 0.188
3.0428 3.87 0.213 3.2215 244 0.241 3.4107 2.01 0.220 3.6111 2.04 0.187
3.0473 3.82 0.214 3.2262 241 0.241 3.4157 2.01 0.219 3.6164 2.05 0.187
3.0517 3.78 0.215 3.2310 2.39 0.241 3.4207 2.01 0.218 3.6217 2.05 0.186
3.0562 3.74 0.217 3.2357 2.38 0.241 3.4258 2.01 0.217 3.6270 2.05 0.186
3.0607 3.70 0.217 3.2404 2.36 0.241 3.4308 2.01 0.216 3.6323 2.06 0.185
3.0652 3.66 0.218 3.2452 2.34 0.241 3.4358 2.00 0.215 3.6376 2.06 0.185
3.0696 3.62 0.219 3.2499 2.32 0.241 3.4408 2.00 0.214 3.6429 2.06 0.185
3.0741 3.57 0.220 3.2547 2.30 0.241 3.4459 2.00 0.213 3.6483 2.07 0.184
3.0786 3.53 0.221 3.2595 2.28 0.241 3.4509 2.00 0.212 3.6536 2.07 0.184
3.0831 3.49 0.221 3.2642 2.26 0.241 3.4560 2.00 0.211 3.6590 2.08 0.183
3.0877 3.44 0.223 3.2690 2.24 0.241 3.4610 2.00 0.210 3.6643 2.09 0.183
3.0922 3.40 0.224 3.2738 2.22 0.241 3.4661 2.00 0.209 3.6697 2.09 0.182
3.0967 3.36 0.225 3.2786 221 0.240 3.4712 2.00 0.208 3.6751 2.10 0.182
3.1013 3.32 0.226 3.2834 2.20 0.240 3.4763 2.00 0.207 3.6804 2.10 0.182
3.1058 3.28 0.226 3.2882 2.19 0.239 3.4813 2.00 0.206 3.6858 2.11 0.181
3.1103 3.24 0.227 3.2930 2.17 0.239 3.4864 2.00 0.205 3.6912 211 0.181
3.1149 3.20 0.228 3.2979 2.16 0.239 3.4916 2.00 0.204 3.6966 2.12 0.181
3.1195 3.16 0.228 3.3027 2.15 0.238 3.4967 2.00 0.203 3.7020 2.13 0.180
3.1240 3.12 0.229 3.3075 2.14 0.238 3.5018 2.01 0.202 3.7075 2.14 0.180
3.1286 3.08 0.230 3.3124 2.12 0.237 3.5069 2.01 0.201 3.7129 2.15 0.180
3.1332 3.04 0.231 3.3172 211 0.237 3.5121 2.01 0.200 3.7183 2.16 0.179
3.1378 3.00 0.232 3.3221 2.10 0.236 3.5172 2.01 0.200 3.7238 2.17 0.179
3.1424 2.96 0.233 3.3269 2.10 0.235 3.56223 2.01 0.199 3.7292 2.18 0.179
3.1470 2.93 0.233 3.3318 2.09 0.235 3.5275 2.01 0.198 3.7347 2.19 0.178
3.1516 2.89 0.234 3.3367 2.08 0.234 3.56327 2.01 0.197 3.7402 2.20 0.178
3.1562 2.86 0.234 3.3416 2.07 0.233 3.5378 2.01 0.196 3.7456 221 0.178
3.1608 2.82 0.235 3.3465 2.07 0.232 3.5430 2.01 0.195 3.7511 2.22 0.178
3.1654 2.79 0.235 3.3514 2.06 0.232 3.5482 2.02 0.195 3.7566 2.23 0.177
3.1701 2.76 0.236 3.3563 2.05 0.231 3.5534 2.02 0.194 3.7621 2.25 0.177
3.1747 2.72 0.237 3.3612 2.04 0.230 3.5586 2.02 0.193 3.7676 2.26 0.177
3.1794 2.69 0.237 3.3661 2.04 0.229 3.5638 2.02 0.193 3.7732 2.28 0.176
3.1840 2.65 0.238 3.3710 2.04 0.228 3.5690 2.02 0.192 3.7787 2.29 0.176
3.1887 2.63 0.238 3.3760 2.03 0.227 3.5743 2.03 0.191 3.7842 2.31 0.176

53




Freq.

Freq.

Freq.

Freq.

(H2) LMere OInETF (Hz) LMete OInETF (H2) LMere OInETF (Hz) LMete OInETF
3.7898 2.32 0.176 4.0123 3.37 0.188 4.2480 3.59 0.201 4.4975 2.43 0.228
3.7953 2.33 0.176 4.0182 3.40 0.188 4.2542 3.57 0.202 4.5041 2.41 0.228
3.8009 2.36 0.176 4.0241 3.42 0.189 4.2605 3.54 0.203 4.5107 2.38 0.228
3.8064 2.38 0.176 4.0300 3.45 0.189 4.2667 3.52 0.203 45173 2.35 0.228
3.8120 2.40 0.175 4.0359 3.48 0.189 4.2730 3.49 0.204 4.5239 2.33 0.229
3.8176 2.42 0.175 4.0418 351 0.190 4.2792 3.47 0.206 4.5306 2.31 0.228
3.8232 2.44 0.175 4.0477 3.53 0.190 4.2855 3.44 0.207 4.5372 2.29 0.228
3.8288 2.46 0.175 4.0537 3.56 0.190 4.2918 341 0.208 4.5438 2.27 0.228
3.8344 2.48 0.175 4.0596 3.59 0.191 4.2980 3.38 0.208 4.5505 2.25 0.228
3.8400 2.50 0.176 4.0655 3.61 0.191 4.3043 3.35 0.209 4.5572 2.23 0.228
3.8456 2.52 0.176 4.0715 3.62 0.191 4.3106 3.32 0.210 4.5638 2.21 0.227
3.8513 2.54 0.176 4.0775 3.64 0.191 4.3170 3.29 0.211 4.5705 2.19 0.227
3.8569 2.57 0.176 4.0834 3.66 0.191 4.3233 3.26 0.212 4.5772 2.17 0.227
3.8625 2.59 0.176 4.0894 3.68 0.191 4.3296 3.22 0.213 4.5839 2.15 0.227
3.8682 2.62 0.176 4.0954 3.69 0.191 4.3360 3.19 0.214 4.5906 2.14 0.226
3.8739 2.65 0.177 4.1014 3.71 0.192 4.3423 3.16 0.216 4.5974 2.12 0.226
3.8795 2.67 0.177 4.1074 3.73 0.192 4.3487 3.13 0.216 4.6041 2.11 0.225
3.8852 2.70 0.177 41134 3.75 0.192 4.3550 3.10 0.217 4.6108 2.10 0.224
3.8909 2.73 0.178 4.1194 3.75 0.192 4.3614 3.06 0.218 4.6176 2.08 0.224
3.8966 2.75 0.178 4.1255 3.76 0.192 4.3678 3.03 0.218 4.6243 2.07 0.223
3.9023 2.78 0.178 4.1315 3.76 0.192 4.3742 3.00 0.219 4.6311 2.06 0.223
3.9080 2.81 0.179 4.1376 3.76 0.192 4.3806 2.97 0.220 4.6379 2.04 0.222
3.9138 2.84 0.179 4.1436 3.77 0.192 4.3870 2.93 0.221 4.6447 2.03 0.221
3.9195 2.87 0.180 4.1497 3.77 0.193 4.3934 2.90 0.222 4.6515 2.02 0.221
3.9252 2.90 0.180 4.1558 3.77 0.193 4.3999 2.87 0.223 4.6583 2.01 0.220
3.9310 2.93 0.181 4.1619 3.77 0.193 4.4063 2.83 0.223 4.6651 2.00 0.219
3.9367 2.96 0.181 4.1680 3.78 0.194 4.4128 2.80 0.224 4.6720 2.00 0.218
3.9425 3.00 0.182 4.1741 3.77 0.194 4.4192 2,77 0.224 4.6788 1.99 0.217
3.9483 3.03 0.182 4.1802 3.76 0.194 4.4257 2.74 0.225 4.6857 1.98 0.216
3.9541 3.06 0.183 4.1863 3.75 0.195 4.4322 2.71 0.225 4.6925 1.98 0.215
3.9598 3.09 0.183 4.1924 3.74 0.195 4.4387 2.68 0.226 4.6994 1.97 0.214
3.9656 3.12 0.184 4.1986 3.73 0.195 4.4452 2.65 0.226 4.7063 1.96 0.213
3.9715 3.15 0.184 4.2047 3.71 0.196 4.4517 2.62 0.227 4.7132 1.95 0.211
3.9773 3.18 0.185 4.2109 3.70 0.197 4.4582 2.59 0.227 4.7201 1.95 0.210
3.9831 3.22 0.185 4.2170 3.69 0.197 4.4647 2.56 0.228 4.7270 1.95 0.209
3.9889 3.25 0.186 4.2232 3.68 0.198 4.4713 2.53 0.228 4.7339 1.95 0.207
3.9948 3.28 0.187 4.2294 3.66 0.199 4.4778 2.51 0.228 4.7408 1.95 0.206
4.0006 331 0.187 4.2356 3.64 0.200 4.4844 2.48 0.228 4.7478 1.95 0.204
4.0065 3.34 0.188 4.2418 3.61 0.200 4.4910 2.46 0.228 4.7547 1.95 0.203
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Freq.

Freq.

Freq.

Freq.

(H2) LMere OInETF (Hz) LMete OInETF (H2) LMere OInETF (Hz) LMete OInETF
4.7617 1.95 0.202 5.0414 2.39 0.146 5.3375 3.22 0.168 5.6510 3.04 0.147
4.7687 1.94 0.200 5.0488 2.41 0.145 5.3453 3.23 0.168 5.6593 3.02 0.145
4.7757 1.94 0.199 5.0562 243 0.145 5.3531 3.24 0.169 5.6676 3.00 0.143
4.7826 1.95 0.197 5.0636 2.46 0.144 5.3610 3.25 0.169 5.6759 2.98 0.141
4.7897 1.95 0.196 5.0710 2.48 0.144 5.3688 3.26 0.170 5.6842 2.96 0.139
4.7967 1.96 0.194 5.0784 2.50 0.144 5.3767 3.27 0.171 5.6925 2.94 0.138
4.8037 1.96 0.192 5.0858 2.52 0.143 5.3846 3.28 0.172 5.7008 2.92 0.136
4.8107 1.96 0.191 5.0933 2.55 0.143 5.3924 3.29 0.172 5.7092 2.90 0.134
4.8178 1.97 0.189 5.1007 2.57 0.143 5.4003 3.30 0.172 5.7175 2.88 0.132
4.8248 1.97 0.188 5.1082 2.59 0.143 5.4083 3.30 0.172 5.7259 2.86 0.129
4.8319 1.98 0.186 5.1157 2.62 0.144 5.4162 3.30 0.172 5.7343 2.84 0.127
4.8390 1.98 0.185 5.1232 2.64 0.144 5.4241 3.30 0.172 5.7427 2.82 0.125
4.8461 1.99 0.183 5.1307 2.67 0.144 5.4320 331 0.172 5.7511 2.80 0.123
4.8532 2.00 0.181 5.1382 2.69 0.144 5.4400 3.31 0.173 5.7595 2.78 0.121
4.8603 2.01 0.179 5.1457 2.71 0.145 5.4480 3.31 0.173 5.7680 2.76 0.119
4.8674 2.02 0.178 5.1533 2.74 0.146 5.4559 3.31 0.173 5.7764 2.74 0.118
4.8745 2.03 0.176 5.1608 2.76 0.146 5.4639 331 0.173 5.7849 2.73 0.116
4.8816 2.04 0.174 5.1684 2.79 0.147 5.4719 331 0.172 5.7933 2.71 0.114
4.8888 2.05 0.173 5.1759 2.81 0.148 5.4800 3.30 0.172 5.8018 2.69 0.112
4.8960 2.06 0.171 5.1835 2.83 0.148 5.4880 3.29 0.171 5.8103 2.67 0.110
4.9031 2.07 0.170 5.1911 2.86 0.149 5.4960 3.29 0.170 5.8188 2.65 0.108
4.9103 2.08 0.168 5.1987 2.88 0.150 5.5041 3.28 0.170 5.8274 2.63 0.107
49175 2.09 0.166 5.2063 2.90 0.151 5.5121 3.27 0.169 5.8359 2.61 0.105
4.9247 211 0.165 5.2140 2.93 0.152 5.5202 3.27 0.168 5.8444 2.60 0.104
4.9319 2.12 0.163 5.2216 2.95 0.153 5.5283 3.26 0.168 5.8530 2.58 0.102
4.9391 2.14 0.162 5.2292 2.97 0.154 5.5364 3.25 0.167 5.8616 2.57 0.101
4.9464 2.15 0.160 5.2369 2.99 0.155 5.5445 3.24 0.166 5.8702 2.55 0.099
4.9536 2.17 0.159 5.2446 3.02 0.156 5.5526 3.23 0.165 5.8787 2.54 0.098
4.9609 2.18 0.157 5.2522 3.04 0.157 5.5607 3.21 0.164 5.8874 2.52 0.097
4.9681 2.20 0.156 5.2599 3.06 0.158 5.5689 3.20 0.162 5.8960 2.51 0.096
4.9754 2.21 0.155 5.2676 3.07 0.159 5.5770 3.18 0.161 5.9046 2.49 0.095
4.9827 2.23 0.154 5.2754 3.09 0.160 5.5852 3.17 0.160 5.9133 2.48 0.094
4.9900 2.25 0.152 5.2831 3.11 0.161 5.5934 3.16 0.158 5.9219 2.46 0.094
4.9973 2.27 0.151 5.2908 3.13 0.162 5.6016 3.14 0.157 5.9306 2.45 0.093
5.0046 2.29 0.150 5.2986 SNI5 0.163 5.6098 3.13 0.156 5.9393 2.44 0.092
5.0120 231 0.149 5.3063 3.16 0.164 5.6180 3.11 0.154 5.9480 2.43 0.092
5.0193 2.33 0.148 5.3141 3.18 0.165 5.6262 3.09 0.152 5.9567 2.43 0.091
5.0266 2.35 0.147 5.3219 3.20 0.167 5.6345 3.07 0.151 5.9654 2.42 0.091
5.0340 2.37 0.147 5.3297 3.21 0.167 5.6427 3.06 0.149 5.9742 2.41 0.091
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Freq.

Freq.

Freq.

Freq.

(H2) LMere OInETF (Hz) LMete OInETF (H2) LMere OInETF (Hz) LMete OInETF
5.9829 2.40 0.091 6.3343 2.62 0.108 6.7064 2.96 0.145 7.1003 2.28 0.112
5.9917 2.39 0.091 6.3436 2.64 0.109 6.7162 2.95 0.145 7.1107 2.26 0.110
6.0004 2.38 0.091 6.3529 2.65 0.110 6.7260 2.94 0.145 7.1211 2.25 0.109
6.0092 2.37 0.091 6.3622 2.67 0.110 6.7359 2.92 0.145 7.1315 2.23 0.108
6.0180 2.37 0.091 6.3715 2.69 0.111 6.7457 291 0.146 7.1420 2.22 0.107
6.0268 2.37 0.091 6.3808 2.70 0.112 6.7556 2.90 0.146 7.1524 2.20 0.107
6.0357 2.37 0.092 6.3902 2.72 0.113 6.7655 2.89 0.146 7.1629 2.19 0.106
6.0445 2.36 0.092 6.3995 2.74 0.113 6.7754 2.87 0.147 7.1734 2.18 0.105
6.0534 2.36 0.092 6.4089 2.75 0.114 6.7853 2.86 0.147 7.1839 2.17 0.105
6.0622 2.36 0.093 6.4183 2.77 0.115 6.7953 2.85 0.147 7.1944 2.17 0.105
6.0711 2.36 0.093 6.4277 2.79 0.117 6.8052 2.83 0.146 7.2049 2.16 0.105
6.0800 2.36 0.094 6.4371 2.80 0.117 6.8152 2.81 0.146 7.2155 2.15 0.105
6.0889 2.35 0.094 6.4465 2.82 0.118 6.8252 2.79 0.145 7.2261 2.14 0.105
6.0978 2.36 0.095 6.4560 2.83 0.119 6.8352 2,77 0.145 7.2366 2.14 0.106
6.1067 2.36 0.095 6.4654 2.85 0.120 6.8452 2.75 0.144 7.2472 2.13 0.107
6.1157 2.37 0.095 6.4749 2.86 0.121 6.8552 2.73 0.144 7.2579 2.12 0.108
6.1246 2.37 0.096 6.4844 2.87 0.122 6.8652 271 0.143 7.2685 2.12 0.110
6.1336 2.38 0.096 6.4939 2.89 0.124 6.8753 2.70 0.143 7.2791 2.12 0.111
6.1426 2.38 0.097 6.5034 2.90 0.125 6.8854 2.68 0.142 7.2898 2.12 0.112
6.1516 2.38 0.097 6.5129 2.92 0.126 6.8955 2.66 0.141 7.3005 2.11 0.114
6.1606 2.39 0.098 6.5225 2.93 0.127 6.9056 2.63 0.139 7.3112 2.11 0.115
6.1696 2.39 0.099 6.5320 2.94 0.128 6.9157 2.61 0.138 7.3219 211 0.117
6.1787 2.40 0.099 6.5416 2.94 0.129 6.9258 2.59 0.137 7.3326 2.11 0.120
6.1877 241 0.099 6.5512 2.95 0.130 6.9359 2.57 0.136 7.3433 211 0.122
6.1968 2.42 0.100 6.5607 2.96 0.131 6.9461 2.55 0.135 7.3541 2.11 0.125
6.2059 2.43 0.100 6.5704 2.97 0.132 6.9563 2.53 0.133 7.3649 211 0.127
6.2149 2.44 0.101 6.5800 297 0.133 6.9665 251 0.132 7.3756 2.12 0.129
6.2240 2.46 0.101 6.5896 2.98 0.135 6.9767 2.49 0.131 7.3864 2.12 0.131
6.2332 2.47 0.102 6.5993 2.99 0.136 6.9869 2.47 0.129 7.3973 2.13 0.134
6.2423 2.48 0.102 6.6089 2.99 0.137 6.9971 2.45 0.127 7.4081 2.13 0.136
6.2514 2.49 0.103 6.6186 2.99 0.138 7.0074 2.43 0.126 7.4189 2.14 0.139
6.2606 2.50 0.104 6.6283 2.99 0.138 7.0176 241 0.124 7.4298 2.14 0.141
6.2698 2.51 0.104 6.6380 2.99 0.139 7.0279 2.39 0.122 7.4407 2.15 0.144
6.2789 2.53 0.104 6.6477 2.98 0.140 7.0382 2.37 0.121 7.4516 2.15 0.147
6.2881 2.55 0.105 6.6575 2.98 0.141 7.0485 2.36 0.119 7.4625 2.16 0.150
6.2973 2.56 0.105 6.6672 2.98 0.142 7.0588 2.34 0.118 7.4734 2.17 0.151
6.3066 2.58 0.106 6.6770 2.98 0.143 7.0692 2.32 0.117 7.4844 2.18 0.153
6.3158 2.59 0.107 6.6868 2.97 0.144 7.0795 2.30 0.115 7.4953 2.19 0.155
6.3250 2.61 0.107 6.6966 2.97 0.145 7.0899 2.29 0.113 7.5063 2.20 0.157
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Freq.

Freq.

Freq.

Freq.

(H2) LMere OInETF (Hz) LMete OInETF (H2) LMere OInETF (Hz) LMete OInETF
7.5173 221 0.158 7.9588 2.49 0.139 8.4263 1.96 0.152 8.9212 1.76 0.182
7.5283 2.22 0.160 7.9705 2.49 0.137 8.4386 1.95 0.153 8.9343 1.76 0.181
7.5393 2.23 0.162 7.9822 2.49 0.136 8.4510 1.94 0.154 8.9474 1.77 0.180
7.5504 2.23 0.164 7.9939 2.48 0.134 8.4634 1.92 0.155 8.9605 1.77 0.179
7.5614 2.24 0.167 8.0056 247 0.133 8.4758 1.91 0.157 8.9736 1.78 0.179
7.5725 2.26 0.167 8.0173 2.46 0.131 8.4882 1.90 0.158 8.9868 1.78 0.178
7.5836 2.27 0.168 8.0290 2.45 0.130 8.5006 1.89 0.160 8.9999 1.79 0.177
7.5947 2.28 0.168 8.0408 2.45 0.129 8.5131 1.87 0.161 9.0131 1.79 0.177
7.6058 2.29 0.169 8.0526 2.44 0.128 8.5255 1.86 0.163 9.0263 1.80 0.175
7.6170 2.30 0.170 8.0644 2.43 0.127 8.5380 1.85 0.165 9.0395 1.81 0.174
7.6281 2.32 0.170 8.0762 242 0.126 8.5505 1.84 0.166 9.0528 1.82 0.172
7.6393 2.33 0.171 8.0880 2.41 0.126 8.5631 1.83 0.167 9.0660 1.83 0.170
7.6505 2.34 0.172 8.0998 2.40 0.125 8.5756 1.82 0.168 9.0793 1.83 0.169
7.6617 2.35 0.173 8.1117 2.38 0.125 8.5882 1.81 0.169 9.0926 1.84 0.167
7.6729 2.36 0.173 8.1236 2.37 0.125 8.6007 1.80 0.170 9.1059 1.85 0.166
7.6841 2.37 0.172 8.1355 2.35 0.125 8.6133 1.79 0.172 9.1192 1.86 0.165
7.6954 2.38 0.171 8.1474 2.34 0.125 8.6259 1.78 0.173 9.1326 1.87 0.163
7.7067 2.39 0.170 8.1593 2.32 0.125 8.6386 1.78 0.174 9.1460 1.88 0.162
7.7180 2.40 0.170 8.1713 231 0.125 8.6512 1.77 0.176 9.1594 1.88 0.159
7.7293 2.42 0.169 8.1832 2.29 0.126 8.6639 1.76 0.176 9.1728 1.89 0.157
7.7406 2.43 0.168 8.1952 2.28 0.126 8.6766 1.76 0.177 9.1862 1.90 0.155
7.7519 2.44 0.168 8.2072 2.26 0.127 8.6893 1.75 0.178 9.1997 191 0.154
7.7633 2.45 0.168 8.2193 2.25 0.128 8.7020 1.75 0.178 9.2131 1.92 0.152
7.7746 2.46 0.167 8.2313 2.23 0.129 8.7148 1.75 0.179 9.2266 1.93 0.150
7.7860 2.46 0.165 8.2433 221 0.130 8.7275 1.74 0.180 9.2401 1.94 0.149
7.7974 2.47 0.163 8.2554 2.20 0.131 8.7403 1.74 0.180 9.2537 1.95 0.147
7.8089 2.47 0.161 8.2675 2.18 0.132 8.7531 1.74 0.181 9.2672 1.95 0.145
7.8203 2.48 0.160 8.2796 2.16 0.133 8.7659 1.73 0.182 9.2808 1.96 0.144
7.8317 2.48 0.158 8.2917 2.14 0.135 8.7788 1.73 0.183 9.2944 1.97 0.142
7.8432 2.49 0.156 8.3039 2.13 0.136 8.7916 1.73 0.183 9.3080 1.98 0.141
7.8547 2.49 0.155 8.3160 211 0.138 8.8045 1.73 0.183 9.3216 1.99 0.139
7.8662 2.50 0.154 8.3282 2.09 0.139 8.8174 1.74 0.183 9.3353 2.00 0.138
7.8777 2.50 0.152 8.3404 2.08 0.140 8.8303 1.74 0.183 9.3490 2.00 0.137
7.8893 2.50 0.150 8.3526 2.06 0.142 8.8432 1.74 0.183 9.3627 2.01 0.136
7.9008 2.50 0.148 8.3649 2.05 0.143 8.8562 1.74 0.183 9.3764 2.02 0.135
7.9124 2.50 0.146 8.3771 2.03 0.144 8.8692 1.74 0.183 9.3901 2.03 0.135
7.9240 2.50 0.144 8.3894 2.01 0.146 8.8822 1.74 0.183 9.4038 2.03 0.134
7.9356 2.50 0.142 8.4017 2.00 0.148 8.8952 1.74 0.183 9.4176 2.04 0.134
7.9472 2.50 0.140 8.4140 1.98 0.150 8.9082 1.75 0.182 9.4314 2.05 0.134
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Freq.

Freq.

Freq.

Freq.

(H2) LMeTe OInETF (Hz) LMeTe GInETF (H2) LMete OGInETF (Hz) LMeTr GInETF
9.4452 2.05 0.134 9.5845 2.12 0.145 9.7258 2.19 0.167 9.8692 2.26 0.194
9.4591 2.06 0.135 9.5985 2.13 0.147 9.7400 2.19 0.170 9.8836 2.27 0.197
9.4729 2.07 0.135 9.6126 2.13 0.149 9.7543 2.20 0.173 9.8981 2.28 0.199
9.4868 2.08 0.136 9.6266 2.14 0.151 9.7686 221 0.176 9.9126 2.29 0.202
9.5007 2.08 0.136 9.6407 2.14 0.153 9.7829 221 0.178 9.9271 2.30 0.204
9.5146 2.09 0.137 9.6549 2.15 0.155 9.7972 222 0.181 9.9416 2.31 0.206
9.5285 2.09 0.139 9.6690 2.16 0.157 9.8115 2.23 0.183 9.9562 2.32 0.209
9.5425 2.10 0.140 9.6832 2.17 0.160 9.8259 2.24 0.186 9.9708 2.33 0.211
9.5565 2.11 0.141 9.6973 2.17 0.162 9.8403 2.25 0.189 9.9854 2.34 0.213
9.5705 211 0.143 9.7115 2.18 0.165 9.8547 2.26 0.191 10.0000 2.35 0.216
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Table D.2 Tabulated 1D and 2D Mean Azimuth TTFs from [15DA GRAs sampled from 0.5 to 10 Hz

with 2048 points.

Fre(qﬁze)”cy 1IDPS-Logging | 1DLR=15 | 1IDLR=20 | IDLR=30 | 1IDLR=50 | 2D MeanAzimuth
0.5000 1.79 1.82 1.91 2.02 2.01 1.98
0.5007 1.79 1.83 1.92 2.03 2.01 1.99
05015 1.79 1.83 1.92 2.03 2.02 1.99
05022 1.80 1.83 1.93 2.04 2.03 2.00
05029 1.80 1.84 1.93 2.04 2.03 2.00
0.5037 1.81 1.84 1.94 2.05 2.04 2.01
0.5044 1.81 1.85 1.94 2.05 2.04 2.01
0.5051 1.81 1.85 1.95 2.06 2.05 2.02
0.5059 1.82 1.85 1.95 2.06 2.05 2.02
0.5066 1.82 1.86 1.95 2.07 2.06 2.03
05074 1.82 1.86 1.96 2.08 2.06 2.03
0.5081 1.83 1.87 1.96 2.08 2.07 2.04
0.5089 1.83 1.87 1.97 2.09 2.07 2.04
0.5096 1.84 1.87 1.97 2.09 2.08 2.05
05103 1.84 1.88 1.98 2.10 2.09 2.06
05111 1.84 1.88 1.98 2.10 2.09 2.06
05118 1.85 1.89 1.99 2.11 2.10 2.07
05126 1.85 1.89 1.99 212 2.10 2.07
05133 1.86 1.90 2.00 2.12 2.11 2.08
05141 1.86 1.90 2.00 213 212 2.08
05149 1.86 1.90 201 2.13 2.12 2.09
0.5156 1.87 1.91 201 214 2.13 2.10
05164 1.87 1.91 2.02 2.15 2.13 2.10
05171 1.88 1.92 2.02 2.15 214 211
05179 1.88 1.92 2.03 2.16 2.15 2.11
05186 1.89 1.93 2.04 217 2.15 212
05194 1.89 1.93 2.04 217 2.16 212
05202 1.89 1.94 2.05 2.18 2.16 213
05209 1.90 1.94 2.05 2.18 217 214
05217 1.90 1.95 2.06 2.19 2.18 214
05224 1.91 1.95 2.06 2.20 2.18 2.15
05232 1.91 1.95 2.07 2.20 2.19 2.16
05240 1.92 1.96 207 2.21 2.20 2.16
05247 1.92 1.96 2.08 2.22 2.20 217
05255 1.92 1.97 2.09 2.22 2.21 217
05263 1.93 1.97 2.09 2.23 2.22 2.18
05270 1.93 1.98 2.10 2.24 2.22 2.19
05278 1.94 1.98 2.10 2.25 2.23 2.19
05286 1.94 1.99 211 2.25 2.24 2.20
05294 1.95 1.99 211 2.26 2.25 221
05301 1.95 2.00 212 2.27 2.25 2.21
0.5309 1.96 2.00 213 2.27 2.26 2.22
05317 1.96 2.01 213 2.28 2.27 2.23
05325 1.97 201 214 2.29 2.27 2.23
05333 1.97 2.02 214 2.30 2.28 2.24
0.5340 1.98 2.02 215 2.30 2.29 2.25
05348 1.98 2.03 216 2.31 2.30 2.25
0.5356 1.99 2.04 216 2.32 2.30 2.26
0.5364 1.99 2.04 217 2.33 2.31 2.27
05372 2.00 2.05 218 2.33 2.32 2.28
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) 1D PS-Logging IDLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D Mean Azimuth
05380 2.00 205 218 230 233 2 B
0.5387 2.01 2.06 2.19 235 A 2.29
0.5395 2.01 2.06 2.20 2.36 2.34 2.30
0.5403 2.02 2.07 2.20 236 235 Al
0.5411 2.02 2.07 221 237 2.36 231
0.5419 2.03 2.08 B 2.38 B DR
0.5427 2.03 2.09 222 2.39 237 233
0.5435 2.04 2.09 2.23 2.40 2.38 234
0.5443 2.04 2.10 2.24 2.40 239 234
0.5451 2.05 2.10 2.24 241 2.40 235
0.5459 2.05 211 2.25 2.42 241 2.36
0.5467 2.06 246l 2.26 243 2.42 237
0.5475 2.06 2.12 2.26 2.44 2.42 2.38
0.5483 2.07 PEG 227 2.45 243 2.38
0.5491 2.07 213 2.28 2.46 2.44 2.39
0.5499 2.08 2.14 2.29 2.46 245 2.40
0.5507 2.09 2.14 2.29 2.47 2.46 241
05515 2.09 2.15 230 2.48 2.47 2.42
0.5523 2.10 2.16 231 2.49 2.48 2.43
0.5531 2.10 2.16 231 250 2.49 2.43
0.5539 211 217 2.32 251 2.49 2.44
0.5547 211 2.18 2.33 252 250 2.45
0.5556 2.12 2.18 2.34 253 251 2.46
0.5564 238 2.19 2.35 254 252 247
05572 213 2.20 235 255 253 2.48
0.5580 2.14 2.20 2.36 256 254 2.49
0.5588 2.14 221 237 257 255 2.50
0.5596 2.15 7.0 2.38 258 256 251
0.5605 2.16 2.22 2.39 259 257 251
05613 2.16 2.23 2.39 2.60 258 252
0.5621 217 224 2.40 261 259 253
0.5629 217 2.24 241 2.62 2.60 254
0.5638 2.18 2.25 2.42 2.63 261 255
0.5646 2.19 2.26 2.43 264 2.62 256
0.5654 2.19 2.26 2.44 2.65 263 257
0.5662 2.20 22 2.44 2.66 2.64 258
0.5671 221 2.28 2.45 2.67 2.65 259
0.5679 7.5 2.28 2.46 2.68 2.66 2.60
0.5687 2.22 2.29 2.47 2.69 2.68 261
0.5696 AR 230 2.48 2.70 2.69 2.62
05704 2.23 231 2.49 271 2.70 2.63
05712 2.24 231 2.50 273 271 264
05721 2.25 232 251 274 272 2.65
0.5729 2.25 s 252 275 273 267
05737 2.26 234 253 2.76 274 2.68
0.5746 2.27 234 254 277 275 2.69
0.5754 2.28 2.35 254 2.78 2.77 2.70
05763 2.28 2.36 255 2.80 2.78 271
05771 2.29 237 256 281 2.79 272
0.5780 2.30 2.38 257 2.82 2.80 273
0.5788 2.30 2.38 258 2.83 2.82 2.74
0.5796 231 239 259 2.84 2.83 2.76
0.5805 2.32 2.40 2.60 2.86 2.84 277
05813 233 241 261 2.87 2.85 278
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00002 K] XY, 00 258 287 o]
0.5830 2.34 243 2.64 2.90 2.88 2.80
0.5839 235 243 2.65 291 2.89 2.82
0.5848 2.36 2.44 2.66 2.92 291 2.83
0.5856 2.36 245 2.67 2.94 2.92 2.84
0.5865 237 2.46 2.68 2.95 2.93 2.85
0.5873 2.38 2.47 2.69 2.96 2.95 2.87
0.5882 2.39 2.48 2.70 2.98 2.96 2.88
0.5891 2.40 2.49 271 2.99 2.97 2.89
0.5899 2.40 2.50 2.72 3.01 2.99 2.90
0.5908 241 251 273 3.02 3.00 2.92
0.5916 2.42 2.52 2.75 3.03 3.02 2.93
0.5925 243 252 2.76 3.05 3.03 2.94
0.5934 2.44 253 277 3.06 3.05 2.96
0.5942 245 254 2.78 3.08 3.06 2.97
0.5951 245 255 2.79 3.09 3.08 2.99
0.5960 2.46 2.56 2.80 311 3.0 3.00
0.5969 2.47 257 2.82 3.13 B 3.02
05977 2.48 258 2.83 3.14 312 3.03
0.5986 2.49 2.59 2.84 3.16 3.14 3.04
0.5995 2.50 2.60 2.85 3.17 3.16 3.06
0.6004 251 261 2.87 3.19 317 3.07
0.6012 252 2.62 2.88 321 3.19 3.0
0.6021 253 2.63 2.89 a il Gl
0.6030 2.54 2.64 291 3.24 3.22 3.12
0.6039 254 2.65 2.92 3.26 3.24 3.14
0.6048 255 2.66 2.93 3.27 3.26 3.15
0.6057 256 2.68 2.95 3.29 3.28 317
0.6065 257 2.69 2.96 331 3.29 3.19
0.6074 258 2.70 297 333 331 3.20
0.6083 2.59 271 2.99 3.35 3.33 3.22
0.6092 2.60 2.72 3.00 3.36 3.35 3.24
0.6101 261 273 3.02 3.38 3.37 3.25
0.6110 2.62 274 3.03 3.40 3.39 327
0.6119 2.63 2.75 3.05 3.42 3.40 3.29
0.6128 2.64 277 3.06 3.44 3.42 Gl
0.6137 2.65 2.78 3.08 3.46 3.44 3.32
0.6146 2.66 2.79 3.0 3.48 3.46 334
0.6155 2.67 2.80 311 350 3.48 3.36
0.6164 2.69 281 B 352 350 3.38
06173 2.70 2.83 3.14 3.54 3.53 3.40
0.6182 271 2.84 3.15 356 3.55 3.42
0.6191 272 2.85 317 358 3.57 3.44
0.6200 2.73 2.86 3.19 361 359 3.46
0.6209 274 2.88 3.20 3.63 3.61 3.48
0.6218 2.75 2.89 B 3.65 3.63 3.50
0.6227 2.76 2.90 3.24 3.67 3.66 352
0.6237 2.77 2.92 3.25 3.69 3.68 354
0.6246 2.79 2.93 3.27 372 3.70 3.56
0.6255 2.80 2.94 3.29 374 373 358
0.6264 281 2.96 331 377 375 3.60
0.6273 2.82 2.97 332 379 377 3.62
0.6282 2.83 2.98 3.34 3.81 3.80 3.65
0.6292 2.85 3.00 3.36 3.84 3.82 3.67
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00301 286 S0 .38 3.80 385 ]
0.6310 2.87 3.03 3.40 3.89 3.88 371
0.6319 2.88 3.04 3.42 3.92 3.90 374
0.6328 2.90 3.06 3.44 3.94 3.93 376
0.6338 291 3.07 3.46 3.97 3.96 3.79
0.6347 2.92 3.0 3.48 4.00 3.98 381
0.6356 2.94 3.10 350 4.02 401 3.84
0.6366 2.95 3.12 3.52 4.05 4.04 3.86
0.6375 2.96 3.13 3.54 4.08 4.07 3.89
0.6384 2.98 3.15 356 411 4.10 391
0.6394 2.99 3.17 3.58 414 413 3.94
0.6403 3.00 3.18 3.60 417 4.16 3.97
0.6412 3.02 3.20 3.63 4.20 4.19 3.99
0.6422 3.03 B 3.65 4.23 422 4.02
0.6431 3.05 3.23 3.67 4.26 4.25 4.05
0.6441 3.06 3.25 3.69 4.29 4.28 4.08
0.6450 3.08 3.27 372 432 431 411
0.6459 3.0 3.28 3.74 436 435 414
0.6469 311 3.30 3.76 439 4.38 417
0.6478 3.12 3.32 3.79 4.42 4.42 4.20
0.6488 3.14 334 381 4.46 4.45 423
0.6497 3.15 3.35 3.84 4.49 4.49 4.26
0.6507 3.17 3.37 3.86 453 452 4.29
0.6516 3.18 3.39 3.89 456 456 4.32
0.6526 3.20 3.41 391 4.60 4.60 435
0.6536 3.22 3.43 3.94 464 4.63 439
0.6545 3.23 3.45 3.97 4.68 4.67 4.42
0.6555 3.25 3.47 3.99 472 471 4.46
0.6564 3.27 3.49 4.02 476 475 4.49
0.6574 3.28 351 4.05 4.80 479 453
0.6584 3.30 3.53 4.08 4.84 4.84 456
0.6593 3.32 3.55 411 4.88 4.88 4.60
0.6603 3.33 357 414 4.92 4.92 464
0.6612 3.35 359 417 4.96 497 468
0.6622 3.37 3.62 4.20 5.01 5.01 472
0.6632 3.39 3.64 423 5.05 5.06 476
0.6642 3.41 3.66 4.26 5.10 5.10 4.80
0.6651 3.43 3.68 4.29 5.15 5.15 484
0.6661 3.45 371 432 5.19 5.20 4.88
0.6671 3.46 373 436 524 5.25 4.92
0.6681 3.48 3.75 4.39 5.29 5.30 4.97
0.6690 3.50 3.78 4.42 534 535 501
0.6700 3.52 3.80 4.46 5.40 5.41 5.06
0.6710 3.54 3.83 4.49 545 546 510
0.6720 357 3.85 453 5.50 551 5.15
0.6730 3.59 3.88 457 556 557 520
0.6740 361 3.90 4.60 5.61 5.63 5.25
0.6749 3.63 3.93 4.64 5.67 5.69 5.30
0.6759 3.65 3.95 4.68 5.73 5.75 5.35
0.6769 3.67 3.98 472 579 5.81 5.40
0.6779 3.69 4.01 476 5.85 5.87 5.45
0.6789 372 4.04 4.80 591 594 551
0.6799 3.74 4.06 4.84 5.98 6.00 5.56
0.6809 3.76 4.09 4.88 6.04 6.07 562
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Fre(qﬁze)”cy 1D PS-Logging | 1DLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D MeanAzimuth
o 0.0010 70 ) 700 K L X I
0.6829 3.81 415 497 6.18 6.21 5.74
0.6839 3.83 418 5.01 6.25 6.28 5.80
0.6849 3.86 421 5.06 6.32 6.36 5.86
0.6859 3.88 4.24 5.10 6.40 6.44 5.92
0.6869 391 427 515 6.47 6.51 5.99
0.6879 3.93 431 5.20 6.55 6.59 6.05
0.6889 3.96 4.34 5.25 6.63 6.68 6.12
0.6899 3.99 437 5.30 6.71 6.76 6.19
0.6909 4.01 4.41 535 6.79 6.85 6.26
0.6919 4.04 4.44 5.40 6.88 6.94 6.34
0.6930 4.07 4.47 5.45 6.97 7.03 6.41
0.6940 410 451 551 7.06 7.12 6.49
0.6950 412 455 5.56 7.15 7.22 6.56
0.6960 415 458 5.62 7.25 7.32 6.65
0.6970 418 4.62 5.68 7.35 7.42 6.73
0.6980 421 4.66 5.74 7.45 7.53 6.81
0.6991 4.24 470 5.80 7.55 7.64 6.90
0.7001 427 473 5.86 7.66 7.75 6.99
0.7011 4.30 477 5.92 7.77 7.87 7.08
0.7021 4.33 4.81 5.99 7.88 7.99 717
0.7032 437 4.86 6.05 8.00 8.11 7.27
0.7042 4.40 4.90 6.12 8.12 8.24 7.37
0.7052 4.43 4.94 6.19 8.25 8.37 7.47
0.7063 4.47 4.98 6.26 8.38 8.50 7.58
0.7073 450 5.03 6.33 8.51 8.65 7.69
0.7083 453 5.07 6.41 8.65 8.79 7.80
0.7094 457 5.12 6.49 8.79 8.94 7.92
0.7104 461 5.17 6.56 8.94 9.10 8.03
0.7115 4.64 5.22 6.64 9.09 9.26 8.16
0.7125 4.68 5.27 6.73 9.24 9.43 8.28
0.7135 472 5.32 6.81 9.41 9.60 8.41
0.7146 475 5.37 6.90 9.58 9.78 8.55
0.7156 479 5.42 6.99 9.75 9.97 8.69
0.7167 4.83 5.47 7.08 9.93 10.16 8.83
0.7177 4.87 553 717 10.12 10.37 8.98
0.7188 4.92 558 7.27 10.32 10.58 9.14
0.7198 4.96 5.64 7.37 1053 10.80 9.30
0.7209 5.00 5.70 7.47 10.74 11.03 9.46
0.7219 5.04 5.76 7.58 10.96 11.27 9.63
0.7230 5.09 5.82 7.69 11.19 11.52 9.81
0.7241 513 5.88 7.80 11.43 11.79 10.00
0.7251 5.18 5.94 7.91 11.69 12.06 10.19
0.7262 523 6.01 8.03 11.95 12.35 10.39
0.7272 5.27 6.07 8.16 12.23 12.66 10.60
0.7283 5.32 6.14 8.28 12.52 12.97 10.82
0.7294 5.37 6.21 8.41 12.82 13.31 11.05
0.7304 5.42 6.28 8.55 13.14 13.66 11.28
0.7315 5.47 6.36 8.69 13.47 14.04 1153
0.7326 553 6.43 8.83 13.83 14.43 11.78
0.7337 5.58 6.51 8.98 14.20 14.85 12.06
0.7347 5.64 6.59 9.14 1459 15.29 12.34
0.7358 5.69 6.67 9.30 15.01 15.76 12.64
0.7369 5.75 6.75 9.46 15.45 16.26 12.95
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o 0.7380 oL .03 .03 1507 16.80 I B
0.7390 5.87 6.92 9.81 16.41 17.37 1362
0.7401 5.93 7.01 10.00 16.94 17.98 13.98
07412 5.99 7.10 10.19 17.50 18.63 1437
0.7423 6.05 7.20 10.39 18.10 19.33 14.77
0.7434 6.12 7.29 10.60 18.75 20.09 15.20
0.7445 6.19 7.39 10.82 19.44 20.91 15.65
0.7456 6.25 7.49 11.04 20.18 21.79 16.14
0.7467 6.32 7.60 11.28 20.99 2276 16.65
0.7477 6.40 771 1153 21.86 23.81 17.20
0.7488 6.47 7.82 11.79 22.80 24.96 17.78
0.7499 6.54 7.94 12.06 23.82 26.23 18.40
0.7510 6.62 8.06 12.34 24.95 27.63 19.07
0.7521 6.70 8.18 12.64 26.18 29.19 19.79
0.7532 6.78 8.30 12.95 2753 30.92 20.56
0.7543 6.86 8.43 1328 29.03 32.86 21.40
0.7554 6.95 8.57 13.62 30.69 35.05 22.29
0.7566 7.03 8.71 13.98 3255 37.53 23.29
0.7577 7.12 8.85 1437 34.64 40.36 24.35
0.7588 7.21 9.00 14.77 37.00 43.62 2553
0.7599 7.31 9.16 15.20 39.68 47.38 26.80
0.7610 7.40 9.32 15.66 42.74 51.76 28.24
0.7621 7.50 9.48 16.14 46.28 56.89 29.79
0.7632 7.61 9.65 16.65 50.37 62.89 3156
0.7643 771 9.83 17.20 55.15 69.89 33.49
0.7655 7.82 10.02 17.79 60.75 77.93 35.72
0.7666 7.93 10.21 18.41 67.31 86.81 38.19
0.7677 8.04 10.41 19.08 74.95 95.85 41.09
0.7688 8.16 10.62 19.80 83.65 103.64 4439
0.7700 8.28 10.83 20.58 93.09 108.16 4831
0.7711 8.41 11.06 21.42 102.35 107.82 52.99
0.7722 8.54 11.30 2234 109.68 102.75 58.73
0.7733 8.67 1154 23.33 112.92 94.66 66.21
0.7745 8.80 11.80 24.41 110.88 85.54 75.82
0.7756 8.95 12,07 25.60 104.33 76.71 82.61
0.7767 9.09 12.35 26.90 95.32 68.77 86.44
0.7779 9.24 12.65 28.34 85.78 61.87 86.33
0.7790 9.40 12.96 29.94 76.83 55.97 82.77
0.7802 9.56 13.28 3172 68.92 50.93 79.50
0.7813 9.73 1363 3372 62.09 46.63 76.44
0.7825 9.90 13.99 35.98 56.26 42.92 71.87
0.7836 10.08 14.37 38.54 51.29 39.72 66.45
0.7847 10.27 14.77 41.46 47.04 36.93 61.46
0.7859 10.47 15.20 44.82 4337 34.48 56.67
0.7870 10.67 15.65 4871 40.20 32.32 52.80
0.7882 10.88 16.13 53.24 37.43 3041 4924
0.7894 11.10 16.64 58.54 34.99 28.69 46.46
0.7905 1132 17.18 64.76 32.84 27.16 43.89
0.7917 1156 17.76 72.03 30.93 25.77 41.97
0.7928 1181 18.38 80.39 29.22 2452 4017
0.7940 12.06 19.04 89.65 27.68 23.38 38.92
0.7951 1233 19.75 99.10 26.30 2234 3771
0.7963 12.62 20.52 107.24 25.04 2138 36.72
0.7975 1291 2135 111.93 23.89 20.50 35.52
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o 0.7000 KECH 7 B 11150 2284 10.60 S5
0.7998 1354 Perh 106.12 21.88 18.94 3245
0.8010 13.89 24.28 97.62 20.99 18.24 30.67
0.8022 14.24 25.45 88.10 20.18 17.60 28.88
0.8033 14.62 26.72 78.92 19.42 16.99 27.22
0.8045 15.02 28.13 70.70 18.71 16.43 25.70
0.8057 15.44 29.69 63.58 18.06 15.90 24.33
0.8069 15.88 3143 57.50 17.45 15.40 23.10
0.8081 16.35 33.37 52.31 16.87 14.93 21.99
0.8092 16.85 35.55 47.88 16.34 14.49 21.00
0.8104 17.38 38.02 44.07 15.83 14.08 20.09
0.8116 17.95 40.83 40.78 15.36 13.69 19.27
0.8128 1855 44.04 37.92 14.91 13.32 18.50
0.8140 19.19 47.75 35.40 14.49 12.96 17.82
0.8152 19.88 52.04 33.19 14.09 12.63 17.17
0.8164 20.62 57.04 3122 1372 L 16.58
0.8176 21.42 62.86 29.47 13.36 12.01 16.02
0.8188 22.28 69.61 27.89 13.02 11.72 15.51
0.8200 2321 77.33 26.47 12.70 11.45 15.03
0.8212 24.22 85.85 25.19 12.39 11.19 1457
0.8224 25.31 94.61 24.02 12.10 10.94 14.15
0.8236 2651 102.40 22.95 11.82 10.70 13.74
0.8248 27.83 107.44 21.97 1155 10.47 13.37
0.8260 29.27 108.13 21.07 11.30 10.25 13.00
0.8272 30.87 104.22 20.24 11.05 10.04 12.67
0.8284 32.65 97.01 19.47 10.82 9.84 12.34
0.8296 34.63 88.36 18.75 10.59 9.64 12.04
0.8308 36.85 79.66 18.09 10.38 9.45 11.75
0.8321 39.35 71.65 17.47 10.17 9.28 11.47
0.8333 42.18 64.60 16.89 9.97 9.10 1121
0.8345 45.41 58.50 16.35 9.78 8.94 10.95
0.8357 49.10 53.27 15.84 9.60 8.77 10.71
0.8369 53.35 48.77 15.36 9.42 8.62 10.48
0.8382 58.25 44.90 14.91 9.25 8.47 10.26
0.8394 63.91 4154 14.48 9.09 8.32 10.04
0.8406 70.40 38.62 14.08 8.93 8.19 9.84
0.8419 77.72 36.05 13.70 8.78 8.05 9.65
0.8431 85.71 33.79 13.34 8.63 7.92 9.46
0.8443 93.86 31.78 13.00 8.49 7.79 9.28
0.8456 101.15 29.98 1267 8.35 7.67 9.10
0.8468 106.13 28.37 12.36 8.21 7.55 8.93
0.8480 107.44 26.92 12.07 8.08 7.44 8.77
0.8493 104.64 25.61 11.79 7.96 7.32 8.62
0.8505 98.61 24.41 1152 7.84 7.22 8.46
0.8518 90.85 23.32 11.26 7.72 7.11 8.32
0.8530 82.67 22.32 11.02 7.61 7.01 8.18
0.8543 74.89 21.40 10.78 7.49 6.91 8.04
0.8555 67.86 20.55 10.56 7.39 6.81 7.01
0.8568 61.69 19.76 10.34 7.28 6.72 7.78
0.8580 56.32 19.04 10.13 7.18 6.63 7.66
0.8593 51.67 18.36 9.93 7.08 6.54 7.54
0.8605 47.64 17.73 9.74 6.99 6.45 7.42
0.8618 4413 17.14 956 6.89 6.37 7.31
0.8631 41.06 16.58 9.38 6.80 6.29 7.20
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0.0643 38,36 16.07 0oL g a0 oo
0.8656 35.97 1558 9.05 6.63 6.13 6.99
0.8669 33.84 1512 8.89 6.54 6.05 6.89
0.8681 31.94 14.69 8.73 6.46 5.98 6.79
0.8694 30.24 14.28 8.58 6.38 591 6.69
0.8707 28.70 13.89 8.44 6.30 5.84 6.60
0.8719 27.30 1352 8.30 6.23 577 6.51
0.8732 26.03 13.17 8.17 6.15 570 6.42
0.8745 24.87 12.84 8.04 6.08 5.63 6.34
0.8758 23.81 1253 7.91 6.01 557 6.25
0.8771 22.83 12.23 7.79 5.94 551 6.17
0.8784 21.93 11.94 7.67 5.87 5.45 6.09
0.8796 21.09 11.67 7.56 5.81 5.39 6.01
0.8809 20.32 1141 7.45 574 533 5.94
0.8822 19.60 11.16 7.34 5.68 5.27 5.86
0.8835 18.93 10.92 7.24 5.62 521 579
0.8848 18.30 10.69 7.13 5.56 5.16 572
0.8861 17.71 10.47 7.03 550 511 5.65
0.8874 17.16 10.26 6.94 5.45 5.05 559
0.8887 16.64 10.06 6.84 5.39 5.00 552
0.8900 16.15 9.87 6.75 5.33 4.95 5.46
0.8913 15.69 9.68 6.67 5.28 4.90 5.39
0.8926 15.26 9.50 6.58 5.23 4.85 5.33
0.8939 14.85 9.33 6.50 5.18 481 5.27
0.8952 14.46 9.16 6.41 5.13 476 5.21
0.8965 14.09 9.00 6.33 5.08 471 5.16
0.8978 13.74 8.84 6.26 5.03 4.67 5.10
0.8992 13.40 8.69 6.18 4.98 4.63 504
0.9005 13.08 8.55 6.11 4.93 4.58 4.99
0.9018 12.78 8.41 6.03 4.89 454 4.94
0.9031 12.49 8.27 5.96 484 4.50 4.89
0.9044 1221 8.14 5.89 4.80 4.46 483
0.9058 11.95 8.01 583 476 4.42 478
0.9071 11.69 7.89 576 471 438 474
0.9084 11.45 7.77 5.70 4.67 434 4.69
0.9097 11.22 7.65 5.64 4.63 431 464
0.9111 11.00 7.54 557 459 4.27 459
0.9124 10.78 7.43 551 455 423 455
0.9138 10.57 7.32 5.46 451 4.20 451
0.9151 10.38 7.22 5.40 4.48 4.16 4.46
0.9164 10.18 7.12 534 4.44 413 4.42
0.9178 10.00 7.02 529 4.40 4.09 438
0.9101 9.82 6.93 5.23 437 4.06 434
0.9205 9.65 6.84 5.18 4.33 4.03 430
0.9218 9.49 6.75 5.13 4.30 4.00 4.26
0.9232 9.33 6.66 5.08 4.26 3.96 422
0.9245 9.17 6.57 5.03 4.23 3.93 4.18
0.9259 9.02 6.49 4.98 4.20 3.90 414
0.9272 8.88 6.41 4.93 417 3.87 4.10
0.9286 8.74 6.33 4.89 413 3.84 4.07
0.9299 8.61 6.25 4.84 4.10 381 4.03
0.9313 8.47 6.18 4.80 4.07 379 4.00
0.9327 8.35 6.11 475 4.04 3.76 3.96
0.9340 8.22 6.04 471 401 373 3.93
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) 1D PS-Logging IDLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D Mean Azimuth
00354 ] D07 207 3.08 3,70 3.00
0.9368 7.99 5.90 463 3.95 3.68 3.86
0.9381 7.88 5.83 459 3.93 3.65 3.83
0.9395 7.77 577 455 3.90 3.62 3.80
0.9409 7.66 5.70 451 3.87 3.60 377
0.9423 7.56 5.64 447 3.84 357 374
0.9437 7.46 5.58 4.43 3.82 355 371
0.9450 7.36 552 4.39 3.79 352 3.68
0.9464 7.27 5.46 4.36 3.77 3.50 3.65
0.9478 7.17 5.41 432 3.74 3.48 3.62
0.9492 7.08 5.35 4.29 372 3.45 3.60
0.9506 7.00 5.30 4.25 3.69 3.43 357
0.9520 6.91 5.24 4.22 3.67 3.41 354
0.9534 6.83 5.19 4.18 364 3.38 352
0.9548 6.75 5.14 4.15 3.62 3.36 3.49
0.9562 6.67 5.0 412 3.60 334 3.46
0.9576 6.59 5.04 4.09 357 332 3.44
0.9590 6.51 4.99 4.06 355 3.30 341
0.9604 6.44 4.95 4.03 353 3.28 3.39
0.9618 6.37 4.90 4.00 351 3.26 337
0.9632 6.30 4.85 3.97 3.49 3.24 334
0.9646 6.23 481 3.94 3.47 3.22 3.32
0.9660 6.16 477 391 3.44 3.20 3.30
0.9674 6.10 472 3.88 3.42 3.8 BET,
0.9688 6.03 468 3.85 3.40 3.16 3.25
0.9703 5.97 464 3.83 3.38 3.14 3.23
0.9717 5.91 4.60 3.80 3.36 312 321
0.9731 5.85 456 377 335 3.10 3.19
0.9745 579 452 3.75 3.33 3.0 3.17
0.9760 573 448 372 331 3.07 3.15
0.9774 5.68 4.45 3.70 3.29 3.05 3.13
0.9788 5.62 441 367 327 3.03 311
0.9802 557 4.37 3.65 3.25 3.02 3.0
0.9817 552 434 3.62 3.23 3.00 3.07
0.9831 5.46 4.30 3.60 3.22 2.98 3.05
0.9846 5.41 4.27 357 3.20 2.97 3.04
0.9860 5.36 424 3.55 3.8 2.95 3.02
0.9874 5.32 4.20 353 317 2.93 3.00
0.9889 5.27 417 351 3.15 2.92 2.98
0.9903 5.22 414 3.48 3.13 2.90 2.97
0.9918 5.18 411 3.46 3.12 2.89 2.95
0.9932 5.13 4.08 3.44 3.10 2.87 2.93
0.9947 5.0 4.05 3.42 3.08 2.86 2.92
0.9962 5.04 4.02 3.40 3.07 2.84 2.90
0.9976 5.00 3.99 3.38 3.05 2.83 2.89
0.9991 4.96 3.96 3.36 3.04 2381 2.87
1.0005 4.92 3.93 3.34 3.02 2.80 2.86
1.0020 4.88 3.90 B 3.01 2.78 2.84
1.0035 484 3.87 3.30 2.99 2.77 2.83
1.0049 4.80 3.85 3.28 2.98 276 281
1.0064 476 3.82 3.26 2.97 2.74 2.80
1.0079 472 3.79 3.24 2.95 273 2.78
1.0094 4.69 377 3.22 2.94 272 277
1.0108 465 374 321 292 2.70 276
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) 1D PS-Logging IDLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D Mean Azimuth
V] 700 N 3.10 2.0 260 218
1.0138 458 3.69 3.17 2.90 2.68 273
1.0153 455 3.67 3.15 2.88 2.67 272
1.0168 451 3.64 3.14 2.87 2.65 2.70
1.0183 4.48 3.62 312 2.86 2.64 2.69
1.0108 4.45 3.60 3.10 2.85 2.63 2.68
1.0213 4.42 357 3.0 2.83 2.62 2.67
1.0227 439 865 3.07 2.82 261 2.66
1.0242 435 353 3.05 2.81 259 2.64
1.0257 432 351 3.04 2.80 258 2.63
1.0272 4.29 3.48 3.02 2.78 257 2.62
1.0288 4.27 3.46 3.01 2.77 256 2.61
1.0303 424 3.44 2.99 2.76 255 2.60
1.0318 421 3.42 2.98 2.75 254 259
1.0333 418 3.40 2.96 2.74 253 258
1.0348 415 3.38 2.95 273 252 257
1.0363 413 3.36 2.93 272 251 2.56
1.0378 410 3.34 2.92 271 2.49 255
1.0393 4.07 332 291 2.70 2.48 254
1.0409 4.05 3.30 2.89 2.68 2.47 253
1.0424 4.02 3.28 2.88 2.67 2.46 252
1.0439 4.00 3.27 2.86 2.66 2.45 251
1.0454 3.97 3.25 2.85 2.65 2.44 2.50
1.0470 3.95 BYe 2.84 2.64 243 2.49
1.0485 3.92 321 2.82 263 2.42 2.48
1.0500 3.90 3.19 281 2.62 241 2.47
1.0516 3.88 3.18 2.80 261 241 2.46
1.0531 3.85 3.16 279 2.60 2.40 2.45
1.0547 3.83 3.14 277 2.60 239 2.44
1.0562 381 313 276 259 238 2.43
1.0578 3.79 311 275 258 237 2.42
1.0593 377 3.09 274 257 2.36 2.42
1.0609 3.74 3.08 273 2.56 235 241
1.0624 372 3.06 271 255 234 2.40
1.0640 3.70 3.05 2.70 2.54 233 2.39
1.0655 3.68 3.03 2.69 253 233 2.38
1.0671 3.66 3.02 2.68 252 2.32 237
1.0686 3.64 3.00 267 252 231 237
1.0702 3.62 2.99 2.66 251 2.30 2.36
10718 3.60 2.97 2.65 250 2.29 235
1.0734 359 2.96 264 2.49 2.28 234
1.0749 357 2.94 2.63 2.48 2.28 234
1.0765 355 2.93 2.62 2.47 227 233
1.0781 353 2.92 261 2.47 2.26 2.32
1.0797 351 2.90 2.60 2.46 2.25 231
1.0812 3.49 2.89 2.59 2.45 2.25 231
1.0828 3.48 2.88 258 2.44 2.24 2.30
1.0844 3.46 2.86 257 2.44 2.23 2.29
1.0860 3.44 2.85 256 243 2.22 2.28
1.0876 3.43 2.84 255 2.42 0B 2.28
1.0892 3.41 2.82 254 241 221 2.27
1.0908 3.39 281 253 241 2.20 2.26
1.0924 338 2.80 252 2.40 2.20 2.26
1.0940 336 2.79 251 239 2.19 2.25
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Frequency

) 1D PS-Logging IDLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D Mean Azimuth
o LO00 35 .78 250 230 218 228
1.0972 Be 2.76 2.49 2.38 2.17 D%
1.0988 3.32 2.75 2.48 237 2.17 2.23
1.1004 3.30 2.74 247 A 2.16 0B
1.1020 3.29 273 2.47 2.36 2.16 221
1.1036 3.27 272 2.46 235 2.15 7 7
1.1052 3.26 271 2.45 235 2.14 2.20
1.1069 3.24 2.70 2.44 234 2.14 2.19
1.1085 3.23 2.68 2.43 234 213 2.19
1.1101 3.22 2.67 2.42 233 2.12 2.18
11117 3.20 2.66 2.42 2.32 2.12 2.18
11133 3.19 2.65 241 2.32 20 ALy
1.1150 3.18 2.64 2.40 231 211 2.16
1.1166 3.16 263 239 A 2.10 2.16
1.1182 3.15 2.62 239 2.30 2.09 2.15
1.1199 3.14 2.61 2.38 230 2.09 2.14
1.1215 3.13 2.60 237 2.29 2.08 2.14
A p 311 259 2.36 2.28 2.08 213
1.1248 3.10 258 236 2.28 2.07 213
1.1265 3.09 257 2.35 2.27 2.07 2.12
1.1281 3.08 256 2.34 227 2.06 211
1.1298 3.07 255 2.34 2.26 2.06 211
11314 3.05 2.54 233 2.26 2.05 2.10
11331 3.04 254 2P 2.25 2.05 2.10
1.1347 3.03 253 2.32 2.25 2.04 2.09
1.1364 3.02 252 231 2.24 2.04 2.08
1.1381 3.01 251 230 2.24 2.03 2.08
1.1397 3.00 250 230 2.23 2.03 2.07
1.1414 2.99 2.49 2.29 223 2.02 2.07
1.1431 2.98 2.48 2.28 223 2.02 2.06
1.1447 2.97 2.48 2.28 222 2.01 2.06
1.1464 2.96 2.47 227 2.22 2.01 2.05
1.1481 2.95 2.46 2.26 221 2.00 2.05
1.1498 2.94 2.45 2.26 221 2.00 2.04
1.1515 2.93 2.44 2.25 2.20 1.99 2.04
11531 2.92 2.44 2.25 2.20 1.99 2.03
1.1548 291 243 2.24 2.20 1.99 2.03
1.1565 2.90 2.42 2.24 2.19 1.98 2.02
1.1582 2.89 241 2.23 2.19 1.98 2.01
1.1599 2.88 241 2 2.18 197 2.01
1.1616 2.87 2.40 2.22 2.18 1.97 2.00
1.1633 2.86 2.39 221 2.18 1.96 2.00
1.1650 2.85 238 221 217 1.96 2.00
1.1667 2.84 2.38 2.20 217 1.96 1.99
1.1684 2.84 237 2.20 217 1.95 1.99
1.1701 2.83 2.36 2.19 2.16 1.95 1.98
1.1719 2.82 2.36 2.19 2.16 1.95 1.98
11736 281 235 2.18 2.16 1.94 197
1.1753 2.80 2.34 2.18 2.15 1.94 1.97
1.1770 2.80 2.34 217 2.15 1.93 1.96
1.1787 279 233 217 2.15 1.93 1.96
1.1805 2.78 AR 2.16 2.14 1.93 1.95
1.1822 277 232 2.16 214 1.92 1.95
1.1839 2.76 231 2.16 214 192 1.95
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) 1D PS-Logging IDLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D Mean Azimuth
LY .76 230 5 210 T.0?0 .08
1.1874 2.75 230 2.15 Pl 191 1.94
1.1891 2.74 2.29 2.14 213 191 1.93
1.1909 2.74 2.29 2.14 213 101 1.93
1.1926 273 2.28 213 212 1.90 1.93
1.1044 272 2.28 DI PhD 1.90 1.92
1.1961 272 227 213 212 1.90 1.92
1.1979 271 2.26 212 2.12 1.90 1.92
1.1996 2.70 2.26 2.12 2.12 1.89 191
1.2014 2.70 2.25 211 211 1.89 191
1.2031 2.69 2.25 211 211 1.89 191
1.2049 2.68 2.24 2.l 20 1.88 1.90
1.2067 2.68 2.24 2.10 211 1.88 1.90
1.2084 2.67 oD% 2.10 2.10 1.88 1.90
1.2102 2.66 2.23 2.10 2.10 1.88 1.89
12120 2.66 222 2.09 2.10 1.87 1.89
1.2138 2.65 2.22 2.09 2.10 1.87 1.89
12155 2.65 221 2.09 2.10 1.87 1.89
12173 2.64 221 2.08 2.10 1.87 1.88
1.2191 264 2.20 2.08 2.09 1.86 1.88
1.2209 2.63 2.20 2.08 2.09 1.86 1.88
1.2007 2.63 2.19 2.07 2.09 1.86 1.88
1.2245 2.62 2.19 2.07 2.09 1.86 1.87
1.2263 2.62 2.18 2.07 2.09 1.86 1.87
1.2280 261 2.18 2.06 2.09 1.85 1.87
1.2298 261 2.18 2.06 2.09 185 1.87
1.2316 2.60 217 2.06 2.08 1.85 1.86
1.2335 2.60 217 2.06 2.08 185 1.86
1.2353 259 2.16 2.05 2.08 1.85 1.86
1.2371 259 2.16 2.05 2.08 184 1.86
1.2389 258 2.16 2.05 2.08 1.84 1.86
1.2407 258 2.15 2.05 2.08 1.84 1.86
1.2425 257 2.15 2.04 2.08 1.84 1.86
1.2443 257 2.14 2.04 2.08 1.84 1.85
1.2462 2.56 2.14 2.04 2.08 1.84 1.85
1.2480 256 2.14 2.04 2.08 1.83 185
1.2498 2.56 213 2.03 2.08 1.83 1.85
1.2516 255 PR 2.03 2.08 1.83 1.85
1.2535 255 213 2.03 2.08 1.83 1.85
1.2553 254 29 2.03 2.07 1.83 185
1.2571 254 212 2.03 2.07 1.83 1.85
1.2590 254 2.12 2.02 2.07 1.83 1.85
1.2608 253 211 2.02 2.07 1.82 1.85
1.2627 253 211 2.02 2.07 1.82 1.85
1.2645 253 211 2.02 2.07 1.82 1.84
1.2664 252 2.10 2.02 2.07 1.82 1.84
1.2682 252 2.10 2.02 2.07 1.82 1.84
12701 252 2.10 2.01 2.07 182 1.84
1.2719 251 2.09 2.01 2.07 182 1.84
12738 251 2.09 2.01 2.08 182 1.84
1.2757 251 2.09 2.01 2.08 1.82 1.84
12775 251 2.09 2.01 2.08 182 1.84
1.2794 250 2.08 2.01 2.08 1.82 1.84
1.2813 2.50 2.08 2.01 2.08 181 1.84
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o L2032 250 .08 .00 208 ToL .60
1.2850 250 2.08 2.00 2.08 181 1.84
1.2869 2.49 2.07 2.00 2.08 181 1.84
1.2888 249 2.07 2.00 2.08 181 185
1.2907 2.49 2.07 2.00 2.08 181 1.85
1.2926 2.49 2.07 2.00 2.08 181 1.85
1.2945 2.48 2.06 2.00 2.08 181 1.85
1.2964 2.48 2.06 2.00 2.08 181 1.85
1.2983 2.48 2.06 2.00 2.09 181 1.85
1.3002 2.48 2.06 2.00 2.09 181 1.85
1.3021 248 2.06 2.00 2.09 181 1.85
1.3040 248 2.05 2.00 2.09 181 185
1.3059 2.47 2.05 1.99 2.09 181 1.85
13078 247 2.05 1.99 2.09 181 185
1.3097 2.47 2.05 1.99 2.09 181 1.85
13116 2.47 2.05 1.99 2.10 181 1.86
1.3136 2.47 2.05 1.99 2.10 181 1.86
13155 2.47 2.04 1.99 2.10 181 1.86
13174 2.47 2.04 1.99 2.10 181 1.86
1.3193 2.47 2.04 1.99 2.10 181 1.86
1.3213 2.46 2.04 1.99 211 181 1.86
1.3232 2.46 2.04 1.99 211 181 1.86
1.3252 2.46 2.04 1.99 211 181 1.86
izl 246 2.04 1.99 20 182 1.87
1.3290 2.46 2.04 1.99 211 1.82 1.87
13310 246 2.03 1.99 212 182 1.87
1.3329 246 2.03 1.99 212 1.82 1.87
1.3349 246 2.03 1.99 A 182 187
1.3368 2.46 2.03 2.00 213 1.82 1.87
1.3388 2.46 2.03 2.00 2.13 1.82 1.88
1.3408 2.46 2.03 2.00 2.13 1.82 1.88
1.3427 2.46 2.03 2.00 213 1.82 1.88
1.3447 2.46 2.03 2.00 214 1.82 1.88
1.3467 2.46 2.03 2.00 214 1.82 1.88
1.3486 246 2.03 2.00 2.14 1.83 1.89
1.3506 2.46 2.03 2.00 2.15 1.83 1.89
1.3526 2.46 2.03 2.00 2.15 1.83 1.89
1.3546 246 2.03 2.00 2.15 1.83 1.89
1.3565 2.46 2.03 2.00 2.16 1.83 1.89
13585 246 2.03 2.00 2.16 1.83 1.90
1.3605 2.46 2.03 2.01 217 1.83 1.90
1.3625 2.46 2.03 2.01 217 184 1.90
1.3645 2.46 2.03 2.01 217 1.84 1.90
1.3665 2.46 2.03 2.01 2.18 1.84 191
1.3685 2.47 2.03 2.01 2.18 1.84 191
1.3705 2.47 2.03 2.01 2.19 1.84 191
1.3725 2.47 2.03 2.02 2.19 1.85 191
1.3745 2.47 2.03 2.02 2.20 185 192
1.3765 2.47 2.03 2.02 2.20 1.85 1.92
1.3786 2.47 2.03 2.02 7 7 1.85 1.92
1.3806 2.47 2.03 2.02 221 1.85 1.92
13826 248 2.03 2.02 05 1.86 1.93
1.3846 2.48 2.03 2.03 2.22 1.86 1.93
1.3867 2.48 2.03 2.03 2.23 1.86 1.93
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o L3os! .48 .03 o2 T.56 T.03
13907 248 2.03 2.03 2.24 1.87 1.94
1.3928 2.48 2.03 2.04 2.24 1.87 1.94
1.3048 249 2.03 2.04 2.25 187 1.94
1.3968 2.49 2.03 2.04 2.25 1.88 1.95
1.3989 2.49 2.03 2.04 2.26 1.88 1.95
1.4009 2.49 2.04 2.05 227 1.88 1.95
1.4030 2.50 2.04 2.05 2.27 1.88 1.96
1.4050 250 2.04 2.05 2.28 1.89 1.96
1.4071 2.50 2.04 2.06 2.29 1.89 1.96
1.4092 2.50 2.04 2.06 2.29 1.89 1.97
14112 251 2.04 2.06 2.30 1.90 197
14133 251 2.04 2.06 231 1.90 1.97
1.4154 251 2.05 2.07 A 1.90 1.98
14174 252 2.05 2.07 2.32 191 1.98
14195 252 2.05 2.07 e 101 1.98
14216 252 2.05 2.08 2.34 1.92 1.99
1.4237 253 2.05 2.08 2.34 1.92 1.99
1.4258 253 2.05 2.09 235 1.92 2.00
1.4278 253 2.06 2.09 2.36 1.93 2.00
1.4299 254 2.06 2.09 2.37 1.93 2.00
1.4320 254 2.06 2.10 2.38 1.94 2.01
1.4341 255 2.06 2.10 2.38 1.94 2.01
14362 255 2.06 2.l 239 1.94 2.02
1.4383 2.56 2.07 211 2.40 1.95 2.02
1.4404 256 2.07 2410 241 1.95 2.03
1.4425 2.56 2.07 212 2.42 1.96 2.03
1.4447 257 2.07 PR 243 1.96 2.04
1.4468 257 2.08 213 2.44 1.97 2.04
1.4489 258 2.08 213 2.45 197 2.05
1.4510 258 2.08 2.14 2.46 1.98 2.05
1.4531 259 2.09 2.14 2.47 1.98 2.06
1.4553 259 2.09 2.15 2.48 1.99 2.06
1.4574 2.60 2.09 2.15 2.49 1.99 2.07
1.4595 261 2.09 2.16 2.50 2.00 2.07
14617 261 2.10 2.17 251 2.01 2.08
1.4638 2.62 2.10 217 252 2.01 2.08
1.4660 2.62 2.10 2.18 254 2.02 2.09
1.4681 2.63 211 2.18 255 2.02 2.10
14703 2.64 7,301 2.19 256 2.03 2.10
1.4724 264 212 2.19 257 2.04 211
1.4746 2.65 2.12 2.20 259 2.04 211
1.4767 2.65 212 221 2.60 2.05 2.12
1.4789 2.66 213 221 261 2.06 213
1.4810 2.67 213 2.22 2.62 2.06 213
1.4832 2.68 2.14 2.23 264 2.07 214
1.4854 2.68 2.14 2.23 2.65 2.08 2.15
14876 2.69 2.14 2.24 2.67 2.08 2.16
1.4897 2.70 215 2.25 2.68 2.09 2.16
1.4919 271 2.15 2.26 2.70 2.10 217
1.4941 271 2.16 2.26 271 211 2.18
1.4963 272 2.16 AT 273 A0 2.18
1.4985 273 217 2.28 274 2.12 2.19
15007 274 217 2.29 276 213 2.20
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) 1D PS-Logging IDLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D Mean Azimuth
Y .15 .18 21 B B 210 i
15051 2.76 218 230 279 2.15 0
15073 2.76 2.19 231 281 2.16 2.22
15095 277 2.19 BXep 2.83 2.16 Phe
15117 2.78 2.20 233 2.84 217 2.24
15139 2.79 2.20 234 2.86 2.18 2.25
15161 2.80 221 235 2.88 2.19 2.26
15184 281 2.22 2.36 2.90 2.20 2.27
1.5206 2.82 2.22 2.36 2.92 221 2.28
15228 2.83 2.23 237 2.94 2.22 2.29
1.5250 2.84 2.23 2.38 2.96 2.23 2.30
15273 2.85 2.24 2.39 2.98 2.24 231
1.5295 2.86 2.25 2.40 3.00 2.25 2.32
15317 2.88 2.25 2.42 3.03 2.26 FEe
1.5340 2.89 2.26 243 3.05 227 2.34
15362 2.90 227 2.44 3.07 2.28 235
1.5385 291 2.27 2.45 3.0 2.29 2.36
15407 2.92 2.28 2.46 B A B
1.5430 2.93 2.29 2.47 3.14 2.32 2.39
15453 2.95 2.30 2.48 317 233 2.40
15475 2.96 2.30 2.49 3.19 234 241
15498 2.97 231 251 3.22 235 2.42
15521 2.99 2.32 252 3.25 237 2.44
15543 3.00 e 253 3.28 2.38 245
1.5566 3.01 233 254 3.30 239 2.46
15589 3.03 2.34 256 e 241 2.48
15612 3.04 235 257 3.36 2.42 2.49
15635 3.06 2.36 258 3.39 243 250
1.5657 3.07 237 2.60 3.43 2.45 252
1.5680 3.0 2.38 261 3.46 2.46 253
15703 3.10 2.39 2.63 3.49 2.48 2.55
15726 3.12 2.40 264 353 2.49 257
15749 313 241 2.66 3.56 251 258
15772 3.15 241 267 3.60 252 2.60
15796 3.17 2.42 2.69 3.63 2.54 261
15819 3.18 243 271 3.67 256 263
1.5842 3.20 245 272 371 257 2.65
15865 3.22 246 274 375 259 267
1.5888 3.24 2.47 276 3.79 261 2.69
15912 3.26 248 277 3.84 263 2.70
1.5935 3.28 2.49 2.79 3.88 264 272
15958 3.29 2.50 281 3.93 2.66 274
15982 331 251 2.83 3.97 2.68 2.76
1.6005 3.33 252 2.85 4.02 2.70 278
1.6028 3.36 253 2.87 4.07 272 2.80
1.6052 3.38 255 2.89 412 274 2.82
1.6075 3.40 2.56 291 4.18 2.76 2.85
1.6099 3.42 257 2.93 423 2.78 2.87
1.6123 3.44 258 2.95 4.29 281 2.89
16146 3.47 2.60 2.97 434 2.83 291
1.6170 3.49 261 2.99 4.41 2.85 2.94
16193 351 2.62 3.02 4.47 2.88 2.96
1.6217 354 264 3.04 453 2.90 2.99
1.6241 356 2.65 3.06 4.60 2.92 3.01
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Frequency

) 1D PS-Logging IDLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D Mean Azimuth
) 350 207 0 R B 7 2.0 304
16289 361 2.68 Skl 474 2.98 3.06
1.6312 3.64 2.70 3.14 4.81 3.00 3.0
16336 3.67 271 3.17 4.89 3.03 B
1.6360 3.70 273 3.19 4.97 3.06 3.15
1.6384 372 2.74 B 5.06 3.09 3.18
1.6408 3.75 2.76 3.25 514 312 321
1.6432 3.78 2.78 3.28 523 3.15 3.24
1.6456 381 2.79 331 5.33 3.18 3.27
1.6480 3.85 281 334 542 321 3.30
1.6505 3.88 2.83 3.37 5.53 3.24 3.33
16529 391 2.85 3.40 5.63 3.28 3.37
1.6553 3.95 2.87 3.43 5.74 331 3.40
16577 3.98 2.88 3.47 5.86 3.35 3.44
1.6601 4.02 2.90 3.50 5.98 3.38 3.47
16626 4.05 2.92 3.54 6.11 3.42 351
1.6650 4.09 2.94 358 6.24 3.46 355
1.6674 413 2.96 3.61 6.38 350 359
1.6699 417 2.99 3.65 6.53 354 3.63
16723 421 3.01 3.69 6.69 3.58 3.67
1.6748 4.25 3.03 3.73 6.85 3.62 371
16772 4.29 3.05 377 7.02 367 3.76
1.6797 433 3.07 3.82 7.21 372 3.80
16822 438 3.10 3.86 7.40 3.76 3.85
1.6846 4.42 3.12 391 7.60 3.81 3.90
16871 4.47 3.15 3.96 7.82 3.86 3.95
1.6896 452 3.17 4.00 8.05 391 4.00
16920 457 3.20 4.05 8.30 3.97 4.05
1.6945 462 3.22 411 8.56 4.02 4.10
1.6970 467 3.25 416 8.84 4.08 4.16
1.6995 473 3.28 4.22 9.14 414 422
1.7020 478 33 427 9.46 420 428
1.7045 484 334 433 9.81 427 434
1.7069 4.90 3.36 439 10.18 433 441
1.7094 4.96 3.40 4.45 10.58 4.40 4.47
17120 5.02 3.43 452 11.02 4.47 454
1.7145 5.0 3.46 459 11.50 4.55 4.62
1.7170 5.16 3.49 4.66 12.02 4.63 4.69
1.7195 5.22 352 473 12.59 471 477
1.7220 5.30 3.56 4.80 1321 479 4.85
1.7245 537 359 4.88 13.91 4.88 4.93
17271 5.45 3.63 4.96 14.67 497 5.02
1.7296 552 3.67 5.05 1552 5.06 5.11
17321 561 371 513 16.48 516 521
1.7347 5.69 374 5.23 17.55 5.26 5.30
17372 578 378 532 18.76 537 541
1.7397 5.87 3.83 5.42 20.13 5.48 551
17423 5.96 3.87 552 21.69 5.60 563
1.7448 6.06 391 5.63 23.47 5.72 5.74
1.7474 6.16 3.96 5.74 2551 5.85 5.87
1.7499 6.26 4.00 5.86 27.82 5.99 6.00
1.7525 6.37 4.05 5.98 30.44 6.13 6.13
1.7551 6.49 410 6.11 33.32 6.28 6.27
17576 6.60 415 6.24 36.37 6.44 6.42
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Fre(qﬁze)”cy 1D PS-Logging | 1DLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D MeanAzimuth
L7002 NE] 720 L T .01 o500
1.7628 6.85 4.26 6.53 41.93 6.78 6.74
1.7654 6.99 431 6.68 4354 6.97 6.92
1.7680 713 437 6.85 43.79 717 7.10
1.7706 7.27 4.43 7.02 42.61 7.38 7.30
17732 7.43 4.49 7.20 40.28 7.61 7.50
1.7757 7.59 455 7.40 37.32 7.84 7.72
1.7783 7.75 4.62 7.60 34.17 8.10 7.96
1.7810 7.93 4.69 7.82 31.14 8.37 8.20
1.7836 8.11 475 8.05 28.35 8.67 8.47
1.7862 8.31 4.83 8.29 25.87 8.98 8.75
1.7888 8.51 4.90 8.55 23.69 9.32 9.05
1.7914 8.72 4.98 8.83 21.78 9.69 9.38
1.7940 8.95 5.06 9.13 20.11 10.09 9.72
1.7967 9.19 5.14 9.44 18.64 10.52 10.10
1.7993 9.44 523 9.79 17.36 10.99 1051
1.8019 9.71 5.32 10.16 16.22 1151 10.95
1.8046 10.00 5.41 10.56 15.21 12.07 11.42
1.8072 10.30 551 10.99 14.31 12.69 11.94
1.8099 10.62 5.61 11.46 13.50 13.38 12.51
1.8125 10.97 571 11.97 12.77 14.15 13.13
1.8152 11.33 5.82 12.53 12.11 15.00 13.82
1.8178 11.73 5.94 13.14 1152 15.95 14.58
1.8205 12.15 6.06 13.82 10.97 17.02 15.42
1.8231 12.61 6.18 1457 10.48 18.23 16.34
1.8258 13.10 6.31 15.40 10.02 19.60 17.38
1.8285 13.63 6.45 16.32 9.60 21.15 1855
1.8312 1421 6.59 17.36 9.21 22.92 19.85
1.8339 14.84 6.75 18.53 8.85 24.91 21.29
1.8365 1553 6.90 19.85 8.52 27.14 22.90
1.8392 16.28 7.07 21.35 8.21 29.59 24.69
1.8419 17.11 7.24 23.06 7.92 3218 26.65
1.8446 18.02 7.43 25.01 7.65 34.72 28.72
1.8473 19.03 7.62 27.23 7.39 36.94 30.86
1.8500 20.16 7.83 29.73 7.16 38.45 32.93
1.8527 21.43 8.05 32.53 6.93 38.90 34.75
1.8554 22.84 8.28 35.53 6.72 38.18 36.13
1.8582 24.44 8.52 38.59 6.52 36.46 36.92
1.8609 26.26 8.79 41.37 6.34 34.10 36.99
1.8636 28.32 9.06 43.43 6.16 31.47 36.24
1.8663 30.66 9.36 44.29 5.99 28.85 34.81
1.8691 33.33 9.68 43.72 5.83 26.39 32,91
1.8718 36.35 10.02 41.85 5.68 24.16 30.74
1.8746 39.71 10.39 30.14 5.54 2217 28.48
1.8773 43.37 10.78 36.05 5.40 20.42 26.30
1.8800 47.15 11.21 32.95 5.27 18.88 24.27
1.8828 50.72 11.67 30.05 5.14 17.52 22.41
1.8856 53.56 12.17 27.43 5.02 16.33 20.75
1.8883 55.09 12.72 25.10 491 15.27 19.27
1.8911 54.92 13.32 23.06 4.80 14.32 17.96
1.8939 53.09 13.98 21.27 4.70 13.48 16.79
1.8966 50.03 14.70 19.71 4.60 12.72 15.74
1.8994 46.34 15.50 18.33 4.50 12.04 14.81
1.9022 42,51 16.39 17.11 4.41 11.42 13.98
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Frequency

) 1D PS-Logging IDLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D Mean Azimuth
T.0050 38,04 17,30 16,03 rNey) 10.56 Il
1.9078 35.48 1850 15.07 423 10.35 12.54
1.9106 3249 19.75 1421 4.15 9.88 11.92
1.9134 29.85 2117 13.44 4.07 9.45 11.36
1.9162 2753 22.79 12.74 4.00 9.06 10.84
1.9190 25.49 24.62 1211 3.92 8.69 10.37
1.9218 23.70 26.72 1153 3.85 8.36 9.94
1.9246 2211 29.11 11.00 378 8.04 954
1.9274 20.71 31.82 10.52 372 7.75 9.17
1.9302 19.46 34.85 10.08 3.65 7.48 8.82
1.9331 18.34 38.11 9.67 359 7.23 8.50
1.9359 17.34 41.44 9.29 353 6.99 8.20
1.9387 16.44 44.49 8.94 3.48 6.76 7.92
1.9416 15.62 46.76 8.61 3.42 6.55 7.66
1.9444 14.87 47.72 8.31 3.37 6.36 7.42
1.9473 1419 47.11 8.02 Bl 6.17 7.19
1.9501 1357 45.09 7.76 3.26 5.99 6.97
1.9530 12.99 42.14 751 321 5.83 6.76
1.9558 12.46 38.79 7.27 3.17 5.67 6.57
1.9587 11.98 35.44 7.05 3.12 552 6.38
1.9616 1152 32.30 6.85 3.07 5.38 6.21
1.9644 11.10 29.47 6.65 3.03 524 6.05
1.9673 10.71 26.97 6.46 2.99 5.11 5.89
1.9702 10.35 24.77 6.29 2.95 4.99 5.74
1.9731 10.00 22.85 6.12 291 4.87 5.60
1.9760 9.68 2117 5.96 2.87 476 5.46
1.9789 9.38 19.69 5.81 2.83 4.65 5.33
1.9818 9.10 18.39 5.67 2.79 455 5.20
1.9847 8.83 17.23 553 2.76 4.45 5.0
1.9876 8.58 16.20 5.40 272 436 497
1.9905 8.34 15.28 528 2.69 427 4.86
1.9934 8.12 14.45 516 2.65 418 476
1.9963 7.90 13.70 5.05 2.62 4.10 466
1.9992 7.70 13.02 4.94 259 4.02 456
2.0022 751 1241 4.84 2.56 3.94 4.47
2.0051 7.33 11.84 474 253 3.87 4.38
2.0080 7.15 11.33 4.64 2.50 3.80 430
2.0110 6.99 10.85 455 2.47 373 4.22
2.0139 6.83 10.41 4.46 2.44 3.66 414
2.0169 6.68 10.01 437 2.42 3.60 4.06
2.0198 6.53 9.63 4.29 2.39 3.54 3.99
2.0228 6.39 9.28 421 236 3.48 3.92
2.0257 6.26 8.96 414 2.34 3.42 3.85
2.0287 6.13 8.66 4.06 231 3.36 3.79
2.0317 6.01 8.37 3.99 2.29 331 3.73
2.0347 5.89 8.10 3.93 2.26 3.26 3.66
2.0376 5.78 7.85 3.86 2.24 321 361
2.0406 5.67 7.62 3.80 T 3.16 3.55
2.0436 557 7.40 3.74 2.20 3.11 3.49
2.0466 5.47 7.19 3.68 2.18 3.07 3.44
2.0496 5.37 6.99 3.62 2.15 3.02 3.39
2.0526 5.28 6.80 356 213 2.98 334
2.0556 5.19 6.62 351 211 2.94 3.29
2.0586 5.10 6.45 3.46 2.09 2.89 324
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Frequency

) 1D PS-Logging IDLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D Mean Azimuth
20610 D02 6.20 340 207 286 0]
2.0646 4.94 6.14 3.36 2.05 2.82 3.15
2.0677 4.86 6.00 331 2.04 2.78 311
2.0707 478 5.86 3.26 2.02 2.74 3.07
2.0737 471 5.72 3.22 2.00 271 3.03
2.0768 464 5.60 317 1.98 2.67 2.99
2.0798 457 5.48 3.13 1.96 2.64 2.95
2.0829 450 5.36 3.09 1.95 261 291
2.0859 4.44 5.25 3.05 1.93 257 2.88
2.0890 438 514 3.01 1.92 254 2.84
2.0920 4.32 5.04 2.97 1.90 251 281
2.0951 4.26 4.94 2.93 1.88 2.48 2.77
2.0982 4.20 4.85 2.90 1.87 2.45 2.74
2.1012 414 476 2.86 1.85 243 271
2.1043 4.09 4.67 2.83 1.84 2.40 2.68
2.1074 4.04 459 2.80 1.83 A 2.65
2.1105 3.99 451 2.76 181 2.35 2.62
2.1136 3.94 4.43 273 1.80 DR 259
2.1167 3.89 435 2.70 178 2.30 2.56
2.1198 3.84 428 267 177 2.27 254
2.1229 3.80 421 2.64 1.76 2.25 251
2.1260 375 414 261 174 2.23 2.48
21291 371 4.08 259 173 2.20 2.46
0 3.67 401 256 172 2.18 243
21353 3.63 3.95 253 171 2.16 241
2.1385 3.59 3.89 251 1.70 2.14 239
2.1416 3.55 3.83 2.48 1.68 212 2.36
2.1447 351 3.78 2.46 167 2.10 2.34
2.1479 3.48 372 2.43 1.66 2.08 2.32
2.1510 3.44 3.67 241 1.65 2.06 230
2.1542 3.40 3.62 2.39 164 2.04 2.28
21573 B 357 2.36 163 2.02 2.26
2.1605 334 352 2.34 1.62 2.00 2.24
2.1636 3.30 3.48 2.32 161 1.99 2.22
2.1668 3.27 3.43 2.30 1.60 1.97 2.20
2.1700 3.24 3.39 2.28 159 1.95 2.18
21732 321 3.34 2.26 158 1.94 2.16
21763 3.18 3.30 2.24 157 1.92 2.14
2.1795 3.15 3.26 222 156 1.90 2.12
2.1827 Bhie 3.22 2.20 155 1.89 A0
2.1859 3.10 3.19 2.18 154 1.87 2.09
2.1891 3.07 3.15 2.16 153 1.86 2.07
2.1923 3.05 311 2.15 153 1.84 2.06
2.1955 3.02 3.08 213 152 1.83 2.04
2.1987 2.99 3.04 211 151 181 2.03
2.2020 2.97 3.01 2.10 150 1.80 2.01
2.2052 2.95 2.98 2.08 1.49 179 2.00
2.2084 2.92 2.94 2.06 1.48 177 1.98
22117 2.90 291 2.05 1.48 176 1.97
2.2149 2.88 2.88 2.03 1.47 175 1.96
22181 2.86 2.85 2.02 1.46 1.74 1.94
22214 2.83 2.82 2.00 145 172 1.93
2.2246 281 2.80 1.99 1.45 171 1.92
2.2279 2.79 277 1.97 1.44 1.70 191
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Frequency

) 1D PS-Logging IDLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D Mean Azimuth
] YN .14 T.06 143 T.60 T
2.2344 2.75 272 195 143 168 1.88
22377 273 2.69 1.93 142 167 1.87
2.2410 272 2.67 192 141 1.66 1.86
2.2443 2.70 2.64 191 141 1.65 1.85
2.2476 2.68 2.62 1.90 1.40 163 1.84
2.2508 2.66 259 1.88 1.40 162 1.83
2.2541 264 257 1.87 1.39 161 1.82
2.2574 2.63 255 1.86 1.38 1.60 181
2.2607 261 253 1.85 1.38 1.60 1.80
2.2641 2.60 251 1.84 137 159 179
2.2674 258 249 183 137 158 178
22707 2.56 2.47 182 136 157 177
2.2740 255 245 181 136 156 176
22773 253 243 1.80 135 155 175
2.2807 252 241 179 135 154 1.74
2.2840 251 239 1.78 134 153 173
2.0874 2.49 237 177 134 152 172
2.2907 2.48 235 1.76 133 152 172
2.2941 2.47 234 175 133 151 171
2.2974 2.45 2.32 1.74 1.32 1.50 1.70
2.3008 2.44 2.30 1.73 1.32 1.49 1.69
23042 243 2.29 172 131 1.49 1.68
23075 2.42 22 171 131 1.48 168
23109 2.40 2.25 1.70 1.30 1.47 167
23143 239 2.24 1.70 130 1.46 1.66
23177 2.38 2.22 1.69 1.30 1.46 1.65
23211 A 7.0 168 1.29 145 165
2.3245 2.36 2.20 167 1.29 1.44 164
2.3279 235 2.18 166 1.8 1.44 163
23313 234 217 1.66 1.28 1.43 163
23347 s 2.16 1.65 1.28 1.43 1.62
23381 2.32 214 1.64 1.27 1.42 161
23416 231 213 1.64 1.27 141 161
2.3450 2.30 2.12 163 127 141 1.60
2.3484 2.29 2.10 162 1.26 1.40 1.60
23519 2.28 2.09 162 1.26 1.40 159
2.3553 2.28 2.08 161 1.26 139 158
2.3588 227 2.07 1.60 1.26 139 158
2.3622 2.26 2.06 1.60 1.25 138 157
2.3657 2.25 2.05 159 1.25 138 157
2.3601 2.24 2.04 159 1.25 137 156
23726 224 2.03 158 124 137 1.56
2.3761 2.23 2.02 158 1.24 1.36 155
2.3796 2.22 2.01 157 1.24 1.36 155
2.3830 2.22 2.00 157 1.24 135 154
2.3865 221 1.99 156 1.23 135 154
2.3900 2.20 1.98 156 1.23 134 154
23935 2.20 197 155 1.23 134 153
23970 2.19 1.96 155 1.23 134 153
2.4005 2.18 1.95 154 1.23 133 152
2.4041 2.18 1.94 154 122 133 152
2.4076 217 1.93 153 122 132 152
24111 217 1.92 153 122 132 151
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Frequency

1D PS-Logging

IDLR=15

IDLR=2.0

IDLR=3.0

IDLR=5.0

2D Mean Azimuth

(Hz)
24140 216 T.00 Tos I T30 ToL
24182 2.16 191 152 122 131 151
24217 215 1.90 152 122 131 150
24253 2.15 1.89 151 122 131 150
2.4288 2.14 1.89 151 121 1.30 150
2.4324 2.14 1.88 151 121 1.30 150
2.4359 2.14 187 1.50 121 1.30 1.49
2.4395 213 1.87 150 121 1.29 1.49
2.4431 213 1.86 1.50 121 1.29 1.49
2.4467 213 185 150 121 1.29 1.49
2.4502 2.12 185 149 121 1.29 1.49
24538 22 1.84 149 il 1.28 1.48
24574 2.12 1.84 1.49 121 1.28 1.48
24610 2,301 183 149 121 1.28 1.48
2.4646 211 182 1.48 121 1.28 1.48
2.4682 2,301 182 148 1.20 127 1.48
24719 211 181 1.48 1.20 1.27 1.48
2.4755 2.10 181 1.48 1.20 1.27 1.48
2.4791 2.10 1.80 147 1.20 1.27 1.48
2.4827 2.10 1.80 1.47 1.20 1.27 1.47
2.4864 2.10 1.79 1.47 1.20 1.27 1.47
2.4900 2.10 1.79 1.47 1.20 1.26 1.47
24937 2.10 179 147 1.20 1.26 1.47
24973 2.10 178 147 1.20 1.26 147
25010 2.10 178 147 1.20 1.26 1.47
25046 2.09 177 147 1.20 1.26 147
25083 2.09 177 146 121 1.26 1.47
25120 2.09 177 146 121 1.26 147
25156 2.09 176 146 121 1.26 1.47
25193 2.09 176 146 121 1.25 1.47
25230 2.09 176 146 121 1.25 1.47
25267 2.09 175 1.46 121 1.25 1.47
25304 2.10 175 1.46 121 1.25 1.47
25341 2.10 175 1.46 121 1.25 1.47
25378 2.10 175 146 121 1.25 1.47
25415 2.10 1.74 146 121 1.25 147
25453 2.10 1.74 146 121 1.25 1.47
25490 2.10 1.74 146 122 1.25 1.48
25527 2.10 1.74 1.46 122 1.25 1.48
25565 2.10 1.74 146 122 1.25 1.48
25602 211 173 146 122 1.25 1.48
25640 211 173 146 122 1.25 1.48
25677 211 173 147 122 1.25 1.48
25715 211 173 1.47 1.23 1.25 1.48
25752 2.12 1.73 1.47 1.23 1.25 1.49
25790 2.12 173 1.47 1.23 1.25 1.49
25828 2.12 173 147 1.23 1.25 1.49
25866 238 173 147 1.24 1.25 1.49
25004 213 173 147 1.24 1.26 150
25942 PR 173 148 1.24 1.26 150
25980 2.14 172 1.48 1.24 1.26 150
2.6018 2.14 172 148 1.25 1.26 150
2.6056 2.15 172 1.48 1.25 1.26 151
2.6094 2.15 172 1.48 1.25 1.26 151
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Frequency

) 1D PS-Logging IDLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D Mean Azimuth
o 20032 216 W T.49 126 126 1o
26170 2.16 173 1.49 1.26 1.26 152
2.6209 217 173 1.49 1.26 127 152
2.6247 217 173 150 127 127 153
2.6286 218 173 1.50 1.27 1.27 153
2.6324 2.19 173 150 1.27 1.27 154
2.6363 2.19 173 151 1.28 1.27 154
2.6401 2.20 1.73 151 1.28 1.28 155
2.6440 221 1.73 151 1.29 1.28 155
2.6479 221 173 152 1.29 1.28 156
2.6517 2.22 1.74 152 1.29 1.28 156
2.6556 e 1.74 152 130 1.29 157
2.6595 2.24 1.74 153 1.30 1.29 157
2.6634 2.24 1.74 153 131 1.29 158
2.6673 2.25 175 154 131 1.30 159
26712 2.26 175 154 132 130 159
26751 227 175 155 132 1.30 1.60
2.6790 2.8 175 155 133 1.30 161
2.6830 2.29 176 156 133 131 161
2.6869 2.30 1.76 156 134 131 1.62
2.6908 231 1.76 157 135 1.32 1.63
2.6948 2.32 1.77 158 135 1.32 164
2.6987 233 177 158 136 132 1.64
2.7027 2.34 177 159 136 133 165
2.7066 2.36 178 1.60 137 133 1.66
2.7106 A 178 1.60 138 134 167
2.7146 2.38 179 161 1.38 134 1.68
2.7185 239 179 162 139 135 169
27225 241 1.80 162 1.40 135 1.70
2.7265 2.42 1.80 163 141 136 171
2.7305 2.43 181 1.64 141 136 172
27345 2.45 181 1.65 1.42 137 173
27385 2.46 1.82 1.66 1.43 137 174
2.7425 2.48 1.82 167 1.44 1.38 175
2.7465 2.49 183 168 145 139 176
2.7505 251 1.84 168 145 139 178
2.7546 253 1.84 1.69 1.46 1.40 179
2.7586 254 185 1.70 1.47 1.40 1.80
2.7627 256 1.86 171 1.48 141 181
2.7667 258 186 173 1.49 142 1.83
27707 2.60 1.87 174 150 1.43 1.84
27748 2.62 1.88 175 151 1.43 1.86
2.7789 264 1.89 176 152 1.44 1.87
2.7829 2.66 1.90 1.77 153 1.45 1.89
2.7870 2.68 1.90 1.78 154 1.46 1.90
27911 2.70 191 1.80 155 1.46 1.92
2.7952 272 192 181 157 1.47 1.94
2.7993 2.75 193 182 158 1.48 1.95
2.8034 277 1.94 1.84 159 1.49 1.97
2.8075 2.80 1.95 185 1.60 150 1.99
2.8116 2.82 1.96 1.86 162 151 2.01
2.8157 2.85 197 1.88 163 152 2.03
2.8198 2.88 1.98 1.89 1.64 153 2.05
2.8240 2.90 1.99 191 1.66 154 2.07

80




Frequency

(H2) 1D PS-Logging IDLR=15 IDLR=2.0 IDLR=3.0 IDLR=5.0 2D Mean Azimuth
. 2.8080 2.05 2.01 T 1o oo 2 B
2.8322 2.96 2.02 1.94 1.69 1.56 2.12
2.8364 2.99 2.03 1.96 1.70 1.57 2.14
2.8405 3.02 2.04 1.98 1.72 1.58 2.16
2.8447 3.06 2.05 2.00 1.73 1.60 2.19
2.8489 3.09 2.07 2.02 1.75 1.61 2.21
2.8530 3.12 2.08 2.04 1.77 1.62 2.24
2.8572 3.16 2.10 2.06 1.78 1.63 2.27
2.8614 3.20 2.11 2.08 1.80 1.65 2.30
2.8656 3.24 2.13 2.10 1.82 1.66 2.33
2.8698 3.28 2.14 2.12 1.84 1.68 2.36
2.8740 3.32 2.16 2.15 1.86 1.69 2.39
2.8782 3.36 2.17 2.17 1.88 1.71 2.42
2.8824 3.40 2.19 2.20 1.90 1.72 2.46
2.8866 3.45 2.21 2.22 1.92 1.74 2.49
2.8909 3.50 2.22 2.25 1.94 1.75 2.53
2.8951 3.54 2.24 2.28 1.97 1.77 2.57
2.8993 3.60 2.26 2.31 1.99 1.79 2.61
2.9036 3.65 2.28 2.34 2.01 1.81 2.65
2.9078 3.70 2.30 2.37 2.04 1.82 2.69
2.9121 3.76 2.32 2.40 2.07 1.84 2.74
2.9164 3.82 2.34 243 2.09 1.86 2.78
2.9206 3.88 2.37 2.47 2.12 1.88 2.83
2.9249 3.94 2.39 2.50 2.15 1.90 2.89
2.9292 4.01 2.41 2.54 2.18 1.93 2.94
2.9335 4.08 2.44 2.58 2.21 1.95 3.00
2.9378 4.15 2.46 2.62 2.24 1.97 3.05
2.9421 4.23 2.49 2.66 2.27 2.00 3.12
2.9464 4.30 2.51 2.71 2.31 2.02 3.18
2.9507 4.39 2.54 2.75 2.34 2.05 3.25
2.9550 4.47 2.57 2.80 2.38 2.07 3.32
2.9594 4.56 2.60 2.85 2.42 2.10 3.40
2.9637 4.66 2.63 2.90 2.45 2.13 3.47
2.9680 4.75 2.66 2.95 2.50 2.16 3.56
2.9724 4.86 2.69 3.01 2.54 2.19 3.64
2.9767 4.97 2.72 3.07 2.58 2.22 3.74
2.9811 5.08 2.76 3.13 2.63 2.25 3.83
2.9855 5.20 2.79 3.20 2.68 2.29 3.94
2.9898 5.33 2.83 3.26 2.72 2.32 4.05
2.9942 5.46 2.87 3.34 2.78 2.36 4.16
2.9986 5.60 2.91 3.41 2.83 2.40 4.29
3.0030 5.75 2.95 3.49 2.89 2.44 4.42
3.0074 591 2.99 3.58 2.95 2.48 4.56
3.0118 6.08 3.04 3.66 3.01 2.52 471
3.0162 6.25 3.08 3.76 3.07 2.57 4.87
3.0206 6.44 3.13 3.86 3.14 2.61 5.04
3.0250 6.64 3.18 3.96 3.21 2.66 5.22
3.0295 6.86 3.23 4.07 3.28 2.71 5.42
3.0339 7.09 3.29 4.19 3.36 2.77 5.63
3.0384 7.33 3.34 4.32 3.44 2.82 5.86
3.0428 7.60 3.40 4.45 3.53 2.88 6.11
3.0473 7.88 3.46 4.60 3.62 2.94 6.38
3.0517 8.19 3.53 4.75 3.71 3.01 6.67
3.0562 8.53 3.59 4.92 3.82 3.08 6.98
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Frequency

) 1D PS-Logging IDLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D Mean Azimuth
30007 8,80 .60 500 300 315 yc E—
3.0652 9.28 3.74 5.29 4.04 3.22 7.70
3.0696 9.71 381 5.50 4.16 3.30 8.11
3.0741 10.18 3.89 572 4.28 3.38 8.56
3.0786 10.69 3.97 5.97 4.42 3.47 9.05
3.0831 11.26 4.06 6.24 456 357 957
3.0877 11.89 415 6.53 472 3.67 10.14
3.0922 12,59 4.25 6.85 4.88 377 10.75
3.0967 13.38 435 7.21 5.06 3.88 11.38
3.1013 14.25 4.46 761 525 4.00 12.04
3.1058 15.24 458 8.05 5.46 413 12.70
3.1103 16.35 470 8.54 5.68 4.26 1333
3.1149 17.60 4.82 9.10 5.92 4.41 13.89
3.1195 19.02 4.96 9.72 6.18 4.56 14.35
3.1240 20.62 5.10 10.43 6.47 473 14.66
3.1286 2241 5.25 11.24 6.78 491 14.80
3.1332 24.38 5.42 12.17 7.12 511 14.75
3.1378 26.48 5.59 13.24 7.50 532 1454
3.1424 28.62 5.77 14.45 7.92 555 1419
3.1470 3061 5.97 15.84 8.38 5.81 13.75
3.1516 32.16 6.18 17.39 8.90 6.08 13.25
3.1562 33.00 6.41 19.07 9.48 6.38 12.74
3.1608 32.93 6.66 20.77 10.13 6.72 12.23
3.1654 31.97 6.93 22.30 10.86 7.0 72
3.1701 30.34 7.22 23.38 11.69 7.50 1122
3.1747 28.31 753 23.73 12.64 7.97 10.69
3.1794 26.17 7.88 23.25 13.73 8.49 10.15
3.1840 24.08 8.26 22.08 14.96 9.08 9.59
3.1887 2213 8.67 20.48 16.36 9.74 9.03
3.1934 2037 9.13 18.75 17.93 10.50 8.51
3.1980 18.80 9.64 17.06 19.64 11.38 8.01
3.2027 17.41 10.20 1551 21.40 12.38 7.56
3.2074 16.17 10.83 14.12 23.07 13.54 7.15
32121 15.08 1154 1291 24.40 14.87 6.78
3.2168 14.12 12.34 11.85 25.12 16.37 6.44
3.2215 13.26 13.25 10.93 25.05 18.02 6.13
3.2262 12.49 14.28 10.13 24.22 19.75 5.85
3.2310 11.80 15.46 9.42 2283 2137 559
3.2357 11.18 16.81 8.80 21.16 2261 5.35
3.2404 10.62 1835 8.25 19.44 23.17 514
3.2452 10.11 20.09 7.76 17.79 22.89 4.94
3.2499 9.65 22.03 7.32 16.29 21.84 475
3.2547 9.22 24.11 6.93 14.95 20.30 458
3.2595 8.84 26.21 6.57 13.77 18.58 4.42
3.2642 8.48 28.08 6.25 12.73 16.88 427
3.2690 8.15 29.39 5.96 11.82 15.32 413
3.2738 7.85 29.83 5.69 11.02 13.93 4.00
3.2786 757 29.27 5.45 10.32 1271 3.88
3.2834 731 27.87 5.22 9.69 11.65 377
3.2882 7.06 25.95 5.02 9.14 10.73 3.67
3.2930 6.84 23.84 4.82 8.64 9.93 357
3.2979 6.62 2177 4.65 8.19 9.23 3.47
3.3027 6.42 19.85 4.48 7.79 8.62 3.38
3.3075 6.24 18.13 433 7.43 8.08 3.30
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Frequency

) 1D PS-Logging IDLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D Mean Azimuth
3000 6.00 16,62 710 710 750 K
33172 5.90 15.29 4.05 6.79 7.16 3.15
3.3221 5.74 14.13 3.93 6.52 6.78 3.07
3.3269 5.60 5L 381 6.26 6.43 3.00
3.3318 5.46 1222 3.70 6.03 6.12 2.94
3.3367 5.33 11.43 359 5.81 5.83 2.88
3.3416 5.20 10.73 3.49 561 557 2.82
3.3465 5.0 10.11 3.40 543 533 2.76
3.3514 4.97 9.55 331 5.26 5.11 2.70
3.3563 4.87 9.05 3.23 5.10 491 2.65
3.3612 477 8.60 3.15 4.95 473 2.60
3.3661 4.67 8.19 3.08 481 456 255
3.3710 458 7.82 3.00 4.68 4.40 2.50
3.3760 4.49 7.48 2.94 455 4.25 246
3.3809 441 7.17 2.87 4.44 411 241
3.3859 433 6.88 281 433 3.98 A
3.3908 4.5 6.62 2.75 423 3.86 2.33
3.3958 418 6.37 2.69 413 374 2.29
3.4008 411 6.14 2.64 4.04 364 2.25
3.4058 4.04 5.93 2.59 3.95 354 2.22
3.4107 3.98 574 254 3.87 3.44 2.18
3.4157 3.92 556 2.49 3.79 3.35 2.15
3.4207 3.86 5.38 2.45 372 3.27 2.12
3.4258 3.80 5.22 2.40 3.65 3.19 2.08
3.4308 3.75 5.07 2.36 358 3.11 2.05
3.4358 3.69 4.93 2D 352 3.04 2.03
3.4408 3.64 4.80 2.28 3.46 2.97 2.00
3.4459 3.60 468 2.25 3.40 201 197
3.4509 3.55 456 221 335 2.84 1.94
3.4560 351 4.44 2.18 3.30 278 192
3.4610 3.46 434 2.15 3.25 273 1.90
3.4661 3.42 424 211 3.20 2.67 1.87
3.4712 3.38 414 2.08 3.16 2.62 1.85
3.4763 334 4.05 2.05 311 257 1.83
3.4813 331 3.97 2.03 3.07 253 181
3.4864 3.27 3.88 2.00 3.03 2.48 179
3.4916 3.24 381 197 2.99 2.44 177
3.4967 3.20 373 1.95 2.96 2.40 175
3.5018 3.17 3.66 192 2.93 2.36 173
3.5069 3.14 359 1.90 2.89 232 172
35121 311 353 1.87 2.86 2.28 1.70
35172 3.09 3.47 1.85 2.83 2.05 1.68
3.5223 3.06 341 1.83 2.80 221 167
3.5275 3.03 335 181 278 2.18 1.65
35327 3.01 3.30 1.79 2.75 2.15 164
3.5378 2.98 3.25 1.77 273 2.12 1.62
3.5430 2.96 3.20 175 2.70 2.09 161
3.5482 2.94 3.15 173 2.68 2.06 1.60
3.5534 2.92 3.10 172 2.66 2.04 159
3.5586 2.90 3.06 1.70 2.64 2.01 157
3.5638 2.88 3.02 1.68 2.62 1.99 156
3.5690 2.86 2.97 167 2.60 1.96 155
35743 2.84 2.94 1.65 259 1.94 154
35795 2.82 2.90 1.64 257 192 153
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Frequency

(H2) 1D PS-Logging IDLR=15 IDLR=2.0 IDLR=3.0 IDLR=5.0 2D Mean Azimuth
3.5848 2.81 2.86 1.62 2.55 1.90 1.52
3.5900 2.79 2.83 1.61 2.54 1.87 1.51
3.5953 2.78 2.79 1.59 2.53 1.85 1.50
3.6005 2.76 2.76 1.58 2.51 1.84 1.49
3.6058 2.75 2.73 1.57 2.50 1.82 1.48
3.6111 2.73 2.70 1.55 2.49 1.80 1.47
3.6164 2.72 2.67 1.54 2.48 1.78 1.46
3.6217 2.71 2.64 1.53 2.47 1.76 1.45
3.6270 2.70 2.62 1.52 2.46 1.75 1.45
3.6323 2.69 2.59 1.51 2.45 1.73 1.44
3.6376 2.68 2.57 1.50 2.45 1.72 1.43
3.6429 2.67 2.54 1.49 2.44 1.70 1.42
3.6483 2.66 2.52 1.48 2.43 1.69 1.42
3.6536 2.65 2.50 1.47 2.43 1.67 1.41
3.6590 2.64 2.48 1.46 2.43 1.66 1.40
3.6643 2.64 2.46 1.45 2.42 1.65 1.40
3.6697 2.63 2.44 1.44 2.42 1.64 1.39
3.6751 2.63 2.42 1.44 2.42 1.62 1.39
3.6804 2.62 2.40 1.43 2.42 1.61 1.38
3.6858 2.62 2.38 1.42 2.41 1.60 1.38
3.6912 2.61 2.37 1.41 2.42 1.59 1.37
3.6966 2.61 2.35 1.41 2.42 1.58 1.37
3.7020 2.60 2.34 1.40 2.42 1.57 1.36
3.7075 2.60 2.32 1.39 2.42 1.56 1.36
3.7129 2.60 2.31 1.39 2.42 1.55 1.35
3.7183 2.60 2.29 1.38 2.43 1.54 1.35
3.7238 2.60 2.28 1.37 2.43 1.54 1.35
3.7292 2.60 2.27 1.37 2.44 1.53 1.34
3.7347 2.60 2.26 1.36 2.44 1.52 1.34
3.7402 2.60 2.25 1.36 2.45 1.51 1.34
3.7456 2.60 2.24 1.35 2.46 1.51 1.34
3.7511 2.60 2.23 1.35 2.47 1.50 1.33
3.7566 2.60 2.22 1.35 2.47 1.49 1.33
3.7621 2.61 2.21 1.34 2.48 1.49 1.33
3.7676 2.61 2.20 1.34 2.50 1.48 1.33
3.7732 2.62 2.19 1.33 2.51 1.47 1.33
3.7787 2.62 2.18 1.33 2.52 1.47 1.33
3.7842 2.62 2.18 1.33 2.54 1.46 1.33
3.7898 2.63 2.17 1.33 2.55 1.46 1.33
3.7953 2.64 2.17 1.32 2.57 1.46 1.33
3.8009 2.64 2.16 1.32 2.58 1.45 1.33
3.8064 2.65 2.15 1.32 2.60 1.45 1.33
3.8120 2.66 2.15 1.32 2.62 1.44 1.33
3.8176 2.67 2.15 1.31 2.64 1.44 1.33
3.8232 2.68 2.14 1.31 2.66 1.44 1.33
3.8288 2.69 2.14 1.31 2.69 1.43 1.33
3.8344 2.70 2.14 1.31 2.71 1.43 1.33
3.8400 271 2.13 1.31 2.74 1.43 1.33
3.8456 2.72 2.13 1.31 2.76 1.43 1.33
3.8513 2.74 2.13 1.31 2.79 1.43 1.34
3.8569 2.75 2.13 1.31 2.82 1.42 1.34
3.8625 2.77 2.13 1.31 2.86 1.42 1.34
3.8682 2.78 2.13 1.31 2.89 1.42 1.34
3.8739 2.80 2.13 1.31 2.93 1.42 1.35
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Frequency

) 1D PS-Logging IDLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D Mean Azimuth
EEETER) 28 13 T30 207 142 T
3.8852 2.83 23 131 3.01 142 135
3.8909 2.85 213 131 3.05 1.42 136
3.8966 2.87 2.14 131 3.09 142 136
3.9023 2.89 2.14 131 3.14 1.42 137
3.9080 291 2.14 132 3.19 1.42 137
3.9138 2.94 215 132 3.25 1.42 1.38
3.9195 2.96 2.15 132 3.30 1.42 1.38
3.9252 2.99 2.16 1.32 3.36 1.42 1.39
3.9310 3.01 2.16 1.33 3.43 1.43 1.40
3.9367 3.04 217 133 3.49 143 1.40
3.9425 3.07 2.17 133 357 143 141
3.9483 3.10 2.18 1.34 3.64 143 1.42
3.9541 B 2.19 134 372 1.44 142
3.9598 3.16 2.20 1.34 381 1.44 1.43
3.9656 3.19 2.20 135 3.90 1.44 1.44
3.9715 3.23 221 135 4.00 1.45 1.45
3.9773 3.27 DB 1.36 411 1.45 1.46
3.9831 3.30 2.23 1.36 422 1.45 1.47
3.9889 3.34 2.24 137 434 1.46 1.48
3.9948 3.39 2.26 1.37 4.48 1.46 1.49
4.0006 3.43 2.27 1.38 462 1.47 150
4.0065 3.48 2.28 1.38 477 1.47 151
4.0123 3.52 230 139 4.94 1.48 152
4.0182 357 231 1.40 5.12 1.48 153
4.0241 363 a0 1.40 5.32 1.49 154
4.0300 3.68 2.34 141 553 150 155
4.0359 3.74 2.36 142 577 150 157
4.0418 3.80 2.38 143 6.03 151 158
4.0477 3.86 2.39 1.44 6.32 152 1.60
4.0537 3.93 241 1.44 6.64 153 161
4.0596 4.00 2.43 145 6.99 154 163
4.0655 4.07 2.46 1.46 7.39 155 164
40715 415 2.48 1.47 7.83 155 1.66
4.0775 423 2.50 1.48 8.33 156 1.68
4.0834 431 253 149 8.90 157 1.69
4.0894 4.40 255 151 9.54 158 171
4.0954 450 258 152 10.28 1.60 173
4.1014 4.60 261 153 111 161 175
41074 4.70 2.63 154 12.05 162 177
41134 482 267 156 13.10 1.63 1.80
41194 493 2.70 157 14.26 164 1.82
4.1255 5.06 273 158 15.48 1.66 1.84
41315 519 277 1.60 16.68 167 1.87
41376 533 2.80 161 17.71 1.69 1.89
4.1436 5.48 2.84 163 18.37 1.70 1.92
4.1497 5.64 2.88 165 1852 172 1.95
4.1558 5.82 2.92 1.66 18.08 173 1.98
4.1619 6.00 2.97 168 17.17 175 2.01
4.1680 6.20 3.01 1.70 15.97 177 2.04
41741 6.41 3.06 172 14.67 1.79 2.08
4.1802 6.64 312 1.74 13.39 1.80 A0
4.1863 6.88 3.17 1.76 12.20 1.82 2.15
41924 7.15 3.23 178 11.13 1.84 2.19

&5



Frequency

) 1D PS-Logging IDLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D Mean Azimuth
71086 743 .20 T8 10,10 187 2 R
4.2047 7.75 3.35 183 9.36 1.89 BET
4.2109 8.09 3.42 185 8.63 191 2.32
42170 8.46 3.49 1.88 7.99 1.94 236
42032 8.87 3.56 191 7.43 1.96 241
4.2294 9.32 3.64 1.93 6.93 1.99 2.47
4.2356 9.81 372 1.96 6.49 2.01 252
42418 10.36 381 1.99 6.09 2.04 258
4.2480 10.98 3.90 2.03 574 2.07 264
4.2542 11.66 4.00 2.06 543 2.10 2.70
4.2605 12.42 411 2.09 5.14 2.14 2.77
4.2667 1328 4.22 24 4.88 ALy 2.84
4.2730 14.24 434 217 464 2.20 2.92
4.2792 15.33 4.47 A 4.43 2.24 3.00
4.2855 16.55 461 2.25 4.23 2.28 3.08
42918 17.01 476 2.29 4.05 Blp 317
4.2980 19.41 4.92 234 3.88 2.36 3.27
43043 21.03 5.0 239 373 2.40 3.37
43106 22.70 5.27 2.44 358 2.45 3.48
43170 2432 5.47 2.49 3.45 2.50 3.59
43233 25.72 5.69 2.54 3.33 2.55 372
43296 26.67 5.93 2.60 321 2.60 3.85
4.3360 27.01 6.19 2.67 3.10 2.66 3.99
4.3423 26.65 6.47 273 3.00 7 414
4.3487 25.68 6.79 2.80 291 2.78 430
4.3550 24.28 7.13 2.87 2.82 2.84 4.47
4.3614 22.66 752 2.95 2.74 291 4.65
4.3678 21.00 7.94 3.03 2.66 2.99 4.85
43742 19.39 8.42 3.12 2.58 3.06 5.06
4.3806 17.91 8.95 3.22 251 3.14 528
43870 16.56 955 331 2.44 3.23 552
43934 15.35 10.24 3.42 2.38 332 578
43999 14.27 11.01 354 2.32 3.42 6.05
4.4063 13.32 11.88 3.66 2.26 352 6.33
4.4128 1247 12.88 3.79 221 3.64 6.62
4.4192 171 14.00 3.93 2.16 375 6.93
4.4257 11.04 15.26 4.08 211 3.88 7.24
4.4322 10.43 16.63 4.25 2.06 4.02 7.54
4.4387 9.89 18.05 4.43 2.02 4.16 7.84
4.4452 9.40 19.43 462 1.98 432 8.12
4.4517 8.95 20.58 4.84 1.94 4.49 8.36
4.4582 8.55 21.28 507 1.90 468 8.57
4.4647 8.18 21.37 5.33 1.86 4.88 8.73
44713 7.84 20.83 561 1.83 5.0 8.82
4.4778 753 19.78 5.92 1.79 5.33 8.85
4.4844 7.25 18.42 6.27 176 559 8.82
4.4910 6.99 16.96 6.66 173 5.88 8.73
4.4975 6.74 15.54 7.09 1.70 6.20 8.58
45041 6.52 14.22 7.58 167 6.55 8.39
45107 6.31 13.03 8.13 1.64 6.93 8.18
45173 6.12 11.97 8.76 162 7.37 7.95
45239 5.94 11.05 9.47 159 7.85 7.72
45306 577 10.23 10.27 157 8.40 7.49
45372 561 951 11.18 154 9.01 7.07
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Frequency

) 1D PS-Logging IDLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D Mean Azimuth
o A.0438 AT .87 12,10 1o 0. 70 or ]
45505 5.33 8.31 13.30 150 10.49 6.89
45572 5.20 7.81 14.46 1.48 11.37 6.73
45638 5.08 7.36 15.60 146 12.35 6.58
45705 4.96 6.96 16.59 1.44 13.44 6.44
45772 4.86 6.60 17.26 1.42 14.60 6.28
45839 475 6.28 17.47 1.40 15.79 6.10
4.5906 466 5.98 17.18 138 16.90 5.90
45974 457 571 16.46 137 17.80 5.67
4.6041 448 5.46 15.45 135 18.34 544
4.6108 4.40 5.24 14.33 134 18.40 5.21
46176 433 5.03 1320 132 17.97 4.98
4.6243 4.26 4.84 12.14 131 17.15 477
46311 419 4.66 1117 1.29 16.10 458
4.6379 412 450 10.31 1.28 14.96 4.40
4.6447 4.06 434 9.54 127 1382 4.23
4.6515 4.00 4.20 8.87 1.25 12.76 4.08
4.6583 3.95 4.07 8.27 1.24 11.78 3.94
4.6651 3.90 3.94 7.74 1.23 10.91 3.82
46720 3.85 3.83 7.27 1.22 10.13 3.70
46788 3.80 3.72 6.86 121 9.44 3.59
4.6857 3.76 3.62 6.48 1.20 8.83 3.49
4.6925 372 352 6.15 1.19 8.28 3.40
4.6994 3.68 3.43 5.85 1.18 7.80 331
4.7063 3.64 3.34 5.58 117 7.37 3.23
47132 361 3.26 5.33 1.16 6.98 3.15
47201 3.58 3.19 5.11 115 6.63 3.08
47270 355 312 4.90 115 6.32 3.01
47339 352 3.05 471 114 6.03 2.95
4.7408 3.49 2.98 454 113 577 2.89
47478 3.47 2.92 438 112 554 2.84
47547 3.44 2.86 4.24 1.12 532 278
47617 3.42 281 410 111 5.12 273
47687 3.40 2.76 3.98 111 4.94 2.69
47757 3.38 271 3.86 1.10 477 2.64
4.7826 3.37 2.66 3.75 1.09 4.62 2.60
4.7897 3.35 261 3.65 1.09 4.47 257
4.7967 3.34 257 355 1.08 434 253
4.8037 3.33 253 3.47 1.08 422 2.49
4.8107 332 249 3.38 1.08 4.10 2.46
48178 331 2.45 331 1.07 3.99 2.43
4.8248 3.30 241 3.23 1.07 3.89 2.40
4.8319 3.30 2.38 3.17 1.06 3.80 2.38
4.8390 3.29 2.35 3.10 1.06 371 235
4.8461 3.29 2.32 3.04 1.06 3.63 2.33
4.8532 3.29 2.29 2.98 1.06 355 231
4.8603 3.29 2.26 2.93 1.05 3.48 2.29
4.8674 3.29 2R 2.88 1.05 3.41 EET
4.8745 3.29 2.20 2.83 1.05 3.35 2.25
4.8816 3.30 2.18 279 1.05 3.28 2.23
4.8888 3.30 2.16 2.75 1.05 3.23 2.22
4.8960 331 2R 271 1.04 317 2.20
4.9031 332 211 267 1.04 3.12 2.19
4.9103 3.33 2.09 2.63 1.04 3.08 2.18
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Fre(qﬁze)”cy 1D PS-Logging | 1DLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D MeanAzimuth
N ) 207 2.00 0% 300 20T
4.9247 3.36 2.05 257 1.04 2.99 2.15
4.9319 3.38 2.03 2.54 1.04 2.95 2.15
4.9391 3.39 2.02 251 1.04 2.91 2.14
4.9464 3.41 2.00 2.49 1.04 2.88 2.13
4.9536 3.44 1.99 2.46 1.04 2.84 2.12
4.9609 3.46 1.97 2.44 1.04 2.81 2.12
4.9681 3.48 1.96 2.42 1.05 2.78 211
4.9754 351 1.94 2.40 1.05 2.75 211
4.9827 3.54 1.93 2.38 1.05 2.73 2.10
4.9900 358 1.92 2.36 1.05 2.70 2.10
4.9973 3.61 1.91 2.35 1.05 2.68 2.10
5.0046 3.65 1.90 2.33 1.06 2.66 2.10
5.0120 3.69 1.89 2.32 1.06 2.64 2.10
5.0193 3.73 1.88 231 1.06 2.62 2.10
5.0266 3.78 1.87 2.29 1.07 2.61 2.10
5.0340 3.83 1.86 228 1.07 2.59 2.11
5.0414 3.88 1.86 228 1.07 2.58 211
5.0488 3.94 1.85 227 1.08 2.56 2.12
5.0562 4.00 1.85 226 1.08 2.55 212
5.0636 4.06 1.84 2.26 1.09 2.54 213
5.0710 4.13 1.84 225 1.09 2.53 2.14
5.0784 421 1.83 2.25 1.10 2.52 2.15
5.0858 428 1.83 225 111 2.52 2.16
5.0933 437 1.83 2.25 111 2.51 2.18
5.1007 4.46 1.82 225 112 251 2.19
5.1082 456 1.82 2.25 113 2.51 2.20
5.1157 4.66 1.82 225 113 2.50 2.22
51232 477 1.82 225 114 2.50 2.24
5.1307 4.89 1.82 2.26 115 2.50 2.26
5.1382 5.02 1.82 2.26 116 2.51 2.28
5.1457 5.16 1.82 227 117 2.51 2.30
5.1533 5.32 1.82 228 118 2.51 2.32
5.1608 5.48 1.83 229 119 2.52 2.35
5.1684 5.66 1.83 2.30 1.20 2.52 2.37
5.1759 5.85 1.83 231 121 2.53 2.40
5.1835 6.06 1.84 2.32 122 2.54 2.43
5.1911 6.29 1.84 2.33 124 2.55 2.47
5.1987 6.54 1.85 2.35 1.25 2.56 2.50
5.2063 6.82 1.85 2.37 1.26 2.57 2.54
5.2140 7.12 1.86 2.39 1.28 2.59 2.58
5.2216 7.46 1.87 241 1.29 2.60 2.62
5.2292 7.84 1.87 243 131 2.62 2.66
5.2369 8.25 1.88 245 132 2.64 271
5.2446 8.72 1.89 2.48 134 2.66 2.76
5.2522 9.24 1.90 2.50 136 2.68 2.81
5.2599 9.82 1.91 253 1.38 2.71 2.87
5.2676 10.48 1.92 2.56 1.40 2.73 2.93
5.2754 11.22 1.94 2.60 142 2.76 3.00
5.2831 12.06 1.95 2.63 144 2.79 3.06
5.2908 12.99 1.97 267 1.46 2.82 3.14
5.2986 14.02 1.98 271 1.49 2.85 321
5.3063 15.14 2.00 2.76 151 2.89 3.29
5.3141 16.31 201 2.80 154 2.93 3.38
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Frequency

) 1D PS-Logging IDLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D Mean Azimuth
Y 1745 .03 o5 o207 347
5.3207 18.44 2.05 291 1.60 3.01 357
5.3375 19.13 2.07 2.97 163 3.06 3.68
5.3453 19.39 2.09 3.03 1.66 B 379
5.3531 19.13 211 3.0 1.70 3.16 3.90
53610 18.41 2.14 317 173 3.22 4.02
5.3688 17.35 2.16 3.24 1.77 3.28 4.15
5.3767 16.13 2.19 3.33 181 334 4.29
5.3846 14.87 2.22 3.42 1.86 341 4.43
5.3024 13.66 2.25 351 1.90 3.48 458
5.4003 12.54 2.28 3.62 1.95 3.56 473
5.4083 1152 2. 373 2.00 3.64 4.88
5.4162 10.62 2.35 3.85 2.06 373 5.04
5.4241 9.82 2.38 3.99 211 3.83 5.19
5.4320 9.11 2.42 413 2.18 3.93 5.33
5.4400 8.48 246 4.29 224 4.05 5.47
5.4480 7.93 251 447 2.32 417 559
5.4559 7.43 2,55 4.66 2.39 430 570
5.4639 6.98 2.60 4.88 2.47 4.44 579
5.4719 6.59 2.65 5.12 2.56 4.60 5.85
5.4800 6.23 271 5.38 2.66 4.76 5.88
5.4880 5.90 2.76 5.68 2.76 4.95 5.88
5.4960 5.61 2.82 6.01 2.87 5.15 5.86
5.5041 5.34 2.89 6.39 2.99 5.37 5.81
55121 5.10 2.96 6.81 3.13 5.61 5.74
5.5202 4.87 3.03 7.30 3.27 5.88 5.65
5.5283 4.67 311 7.85 3.43 6.18 5.55
5.5364 4.48 3.19 8.48 361 6.51 5.45
5.5445 4.30 3.28 9.20 3.80 6.88 5.34
55526 414 3.38 10.01 4.02 7.30 524
5.5607 3.99 3.48 10.92 4.26 7.77 515
5.5689 3.85 3.59 11.89 453 8.30 5.06
55770 372 371 12.87 483 8.90 4.97
5.5852 3.60 3.84 13.75 5.17 959 4.88
5.5034 3.49 3.98 14.38 5.56 10.37 478
5.6016 3.38 413 14.60 6.01 11.26 4.65
5.6098 3.28 4.30 14.36 6.51 12.26 450
5.6180 3.19 4.48 13.69 7.09 1337 432
5.6262 3.10 4.67 12.76 7.76 1454 412
5.6345 3.02 4.89 1171 851 15.70 3.93
5.6427 2.94 5.12 10.67 9.34 16.72 374
56510 2.87 5.38 9.70 10.23 17.41 356
5.6593 2.80 5.67 8.83 11.12 17.61 3.40
5.6676 2.73 5.99 8.07 11.91 17.26 3.25
5.6759 2.67 6.35 7.40 12.45 16.44 311
5.6842 261 6.76 6.81 12.62 15.33 2.98
5.6925 255 7.21 6.30 12.38 14.11 2.87
5.7008 250 7.73 5.85 11.79 12.89 276
5.7092 245 8.31 5.45 11.00 1177 2.66
5.7175 2.40 8.97 5.10 10.14 10.75 257
5.7259 2.36 9.72 4.79 9.29 9.85 2.48
5.7343 231 10.56 451 851 9.06 241
5.7427 227 11.50 4.26 7.80 8.37 2.33
57511 2.23 1252 4.04 7.18 7.76 2.26
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Frequency

) 1D PS-Logging IDLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D Mean Azimuth
EEENEE) 220 KR A R -5 0.00 723 ]
5.7680 2.16 1458 3.65 6.16 6.76 2.14
5.7764 213 15.43 3.48 5.74 6.34 2.08
5.7849 2.10 15.95 e 538 5.97 2.03
5.7933 2.06 16.03 3.18 5.05 5.63 1.98
5.8018 2.03 15.65 3.05 477 534 1.93
5.8103 2.01 14.90 2.94 451 5.07 1.88
5.8188 1.98 13.93 2.82 428 4.82 1.84
5.8274 1.95 12.87 2.72 4.08 4.60 1.80
5.8359 1.93 11.83 2.63 3.90 4.40 1.76
5.8444 191 10.86 254 373 421 173
5.8530 1.89 9.98 2.46 358 4.04 1.69
5.8616 1.86 9.19 2.38 3.44 3.89 1.66
5.8702 1.84 8.50 231 B 374 163
5.8787 183 7.89 2.24 3.20 361 1.60
5.8874 181 7.36 2.18 3.10 3.49 157
5.8960 1.79 6.88 212 3.00 3.37 155
5.9046 177 6.46 2.06 291 3.26 152
5.9133 176 6.08 2.01 2.83 317 150
5.9219 1.74 575 1.96 2.75 3.07 1.47
5.9306 173 5.45 191 2.68 2.99 1.45
5.9393 1.72 518 1.87 2.62 2.90 1.43
5.9480 171 4.93 182 2.56 2.83 141
5.9567 1.69 471 178 250 2.76 139
5.9654 168 451 175 2.45 2.69 1.38
5.9742 167 433 171 2.40 263 136
5.9829 1.66 4.16 1.68 2.35 257 134
5.9917 1.66 4.00 1.64 231 251 133
6.0004 1.65 3.86 161 227 2.46 131
6.0092 164 373 158 224 241 130
6.0180 163 361 156 2.20 236 1.29
6.0268 163 3.49 153 217 2.32 1.28
6.0357 162 3.39 1.50 214 227 1.26
6.0445 1.62 3.29 1.48 2.12 2.23 1.25
6.0534 161 3.20 146 2.09 2.20 1.24
6.0622 161 3.12 1.44 2.07 2.16 1.23
6.0711 1.60 3.04 142 2.05 213 122
6.0800 1.60 2.96 1.40 2.03 2.09 122
6.0889 1.60 2.89 1.38 2.01 2.06 121
6.0978 1.60 2.83 136 2.00 2.03 1.20
6.1067 1.60 277 134 1.98 2.01 1.19
6.1157 1.60 271 133 197 1.98 1.19
6.1246 1.60 2.66 131 1.96 1.96 1.18
6.1336 1.60 261 1.30 1.95 1.93 1.18
6.1426 1.60 256 1.28 1.94 191 1.17
6.1516 1.60 251 1.27 1.93 1.89 1.17
6.1606 161 2.47 1.26 1.93 1.87 1.16
6.1696 161 243 125 192 185 1.16
6.1787 161 2.40 123 1.92 1.83 1.16
6.1877 162 2.36 12 1.92 182 1.16
6.1968 162 233 121 1.92 1.80 115
6.2059 163 230 1.20 192 179 115
6.2149 1.64 227 1.20 1.92 177 1.15
6.2240 164 2.24 1.19 192 176 1.15
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Frequency

) 1D PS-Logging IDLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D Mean Azimuth
o 0.2332 .05 oL T8 T.03 T.75 T.15
6.2423 1.66 2.19 117 1.94 174 115
6.2514 167 217 116 1.94 173 115
6.2606 168 2.15 116 1.95 172 115
6.2698 1.69 213 115 1.97 171 1.16
6.2789 1.70 7,401 115 1.98 1.70 1.16
6.2881 172 2.09 1.14 1.99 1.70 1.16
6.2973 1.73 2.07 1.14 2.01 1.69 1.17
6.3066 1.74 2.06 113 2.03 1.68 1.17
6.3158 1.76 2.05 113 2.05 1.68 1.17
6.3250 177 2.03 113 2.07 1.68 1.18
6.3343 179 2.02 iz 2.09 167 1.18
6.3436 181 2.01 112 2.12 167 1.19
6.3529 183 2.00 112 2.14 167 1.20
6.3622 185 2.00 112 2.18 167 1.20
6.3715 187 1.99 112 7 7 167 121
6.3808 1.90 1.98 112 2.24 167 1.22
6.3902 192 1.98 192 2.28 167 1.23
6.3995 1.95 197 112 233 167 1.04
6.4089 1.97 1.97 112 237 167 1.25
6.4183 2.00 1.97 112 2.42 1.67 1.26
6.4277 2.03 1.97 112 2.47 1.68 1.27
6.4371 2.06 197 112 253 1.68 1.29
6.4465 2.10 197 iz 259 1.69 130
6.4560 213 197 113 2.66 1.69 131
6.4654 217 197 e 2.74 1.70 133
6.4749 221 1.98 113 2.82 171 134
6.4844 2.25 1.98 1.14 2.90 172 136
6.4939 2.30 1.99 1.14 3.00 1.73 1.38
6.5034 2.35 2.00 115 311 174 1.40
6.5129 2.40 2.00 116 3.22 175 1.42
6.5225 2.45 2.01 1.16 3.35 176 1.44
6.5320 251 2.02 1.17 3.49 1.77 1.46
6.5416 257 2.03 1.18 3.64 1.79 1.49
6.5512 2.63 2.05 118 3.82 1.80 151
6.5607 2.70 2.06 119 4.01 182 154
6.5704 277 2.08 1.20 4.22 1.83 157
6.5800 2.85 2.09 121 4.46 1.85 1.60
6.5896 2.94 211 122 473 1.87 163
6.5993 3.02 2R 123 504 1.89 1.66
6.6089 3.12 2.15 1.25 539 191 1.70
6.6186 3.22 217 1.26 578 1.94 173
6.6283 333 2.20 127 6.23 1.96 177
6.6380 3.45 2.22 1.29 6.74 1.99 181
6.6477 358 2.25 1.30 731 2.01 1.86
6.6575 372 2.28 1.32 7.94 2.04 1.90
6.6672 3.87 231 133 8.60 2.07 1.95
6.6770 4.04 2.34 135 9.26 2L 2.00
6.6868 421 2.38 137 9.84 2.14 2.06
6.6966 441 241 139 10.25 2.18 A0
6.7064 463 245 141 10.39 2.22 2.17
6.7162 4.86 250 1.44 10.22 2.26 2.24
6.7260 5.12 254 1.46 9.78 2.30 2.30
6.7359 541 259 1.49 9.15 235 237
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Frequency

) 1D PS-Logging IDLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D Mean Azimuth
o 0.7457 N7 208 ToL B a5 240 240
6.7556 6.09 2.70 154 7.74 2.45 252
6.7655 6.50 2.75 157 7.07 2.50 259
6.7754 6.95 2.82 1.60 6.46 256 267
6.7853 7.46 2.88 1.64 5.92 2.63 2.75
6.7953 8.04 2.95 167 5.45 2.69 2.83
6.8052 8.69 3.03 171 5.03 2.76 2.92
6.8152 9.43 311 175 4.66 2.84 3.00
6.8252 10.26 3.20 1.80 434 2.92 3.08
6.8352 11.18 3.30 1.84 4.05 3.01 3.16
6.8452 12.18 3.40 1.89 3.80 3.10 3.24
6.8552 527 351 195 357 il 331
6.8652 14.24 3.63 2.00 3.37 331 3.37
6.8753 1511 3.76 2.07 3.19 3.43 3.43
6.8854 15.72 3.90 213 3.03 356 3.47
6.8955 15.95 4.05 2.20 2.88 3.6 351
6.9056 15.75 421 2.28 2.75 3.84 353
6.9157 15.18 439 2.36 2.62 401 355
6.9258 1437 459 2.45 251 418 355
6.9359 13.44 481 255 241 438 354
6.9461 12.49 5.05 2.65 2.32 459 3.52
6.9563 1157 5.32 2.77 2.23 4.82 3.49
6.9665 10.73 5.62 2.89 2.15 5.08 3.46
6.9767 9.97 5.95 3.03 2.08 5.37 3.42
6.9869 9.29 6.32 3.19 2.01 5.69 3.37
6.9971 8.69 6.73 3.36 1.95 6.05 B
7.0074 8.16 7.20 3.54 1.89 6.45 3.27
7.0176 7.69 7.74 375 1.83 6.91 321
7.0279 7.27 8.34 3.9 178 7.42 3.16
7.0382 6.90 9.03 4.25 173 8.01 311
7.0485 6.57 9.80 455 1.60 8.68 3.07
7.0588 6.27 10.68 4.88 1.65 9.44 3.03
7.0692 6.01 11.64 527 161 10.32 2.99
7.0795 577 12.68 570 157 11.30 2.96
7.0899 5.55 13.75 6.20 154 12.40 2.93
7.1003 5.36 14.74 6.76 150 1359 2.92
7.1107 5.18 1553 7.39 1.47 14.79 291
7.1211 5.02 15.97 8.09 145 15.90 291
7.1315 4.88 15.96 8.82 1.42 16.75 2.92
7.1420 474 15,52 9.54 139 17.15 2.92
7.1524 462 14.74 10.17 137 17.03 2.92
7.1629 451 13.78 10.60 135 16.43 291
7.1734 4.42 12.77 10.74 133 15.50 2.88
7.1839 432 11.78 10.56 131 14.41 2.83
7.1944 424 10.86 10.10 1.29 13.30 2.76
7.2049 417 10.03 9.48 1.27 12.24 2.68
7.2155 4.10 9.29 8.79 1.25 11.28 259
7.2261 4.04 8.64 8.10 1.24 10.42 251
7.2366 3.98 8.06 7.45 122 9.67 243
7.2472 3.93 7.56 6.86 121 9.01 2.36
7.2579 3.89 7.11 6.34 1.20 8.43 2.30
7.2685 3.85 6.71 5.88 1.19 7.92 2.24
7.2791 3.82 6.36 5.48 1.17 7.46 2.19
7.2898 379 6.04 512 1.16 7.07 2.14
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Frequency

) 1D PS-Logging IDLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D Mean Azimuth
73005 NG D70 ToL T.15 g 210
7.3112 3.75 551 453 115 6.40 2.06
7.3219 373 5.28 4.29 114 6.12 2.03
7.3326 372 5.07 4.07 113 5.87 2.00
7.3433 371 4.89 3.87 112 5.64 1.97
7.3541 371 472 3.70 112 5.43 1.94
7.3649 371 456 3.54 111 5.25 1.92
7.3756 372 4.42 3.40 111 5.08 1.90
7.3864 373 429 3.27 1.10 4.93 1.89
7.3973 375 417 3.15 1.10 479 1.87
7.4081 3.77 4.07 3.05 1.10 4.67 1.86
7.4189 3.79 3.97 2.95 1.10 455 185
7.4298 3.82 3.88 2.86 1.09 4.45 1.84
7.4407 3.85 3.80 2.78 1.09 436 1.84
7.4516 3.89 372 2.70 1.09 4.27 1.83
7.4625 3.93 3.65 2.64 1.09 4.19 1.83
7.4734 3.99 359 257 1.10 412 1.83
7.4844 4.04 353 2.52 1.10 4.06 1.83
7.4953 4.10 3.48 2.46 1.10 4.00 1.83
7.5063 417 3.43 2.42 1.10 3.95 1.83
75173 4.25 3.39 237 111 3.90 1.84
7.5283 434 3.35 2.33 111 3.86 1.84
75393 4.43 331 2.29 111 3.82 1.85
7.5504 453 3.28 2.26 e 3.79 1.86
7.5614 465 3.26 2.23 1.13 3.77 1.87
75725 478 B% 2.20 113 374 1.89
7.5836 491 321 2.18 1.14 373 1.90
7.5047 5.07 3.20 2.15 115 371 192
7.6058 524 3.18 213 1.16 3.70 1.94
7.6170 5.43 317 211 117 3.70 1.96
7.6281 5.64 317 2.10 1.18 3.70 1.98
7.6393 5.87 3.7 2.08 1.19 3.70 2.00
7.6505 6.13 3.17 2.07 1.20 371 2.03
7.6617 6.42 3.17 2.06 1.22 372 2.06
7.6729 6.75 3.18 2.05 1.23 373 2.09
7.6841 7.12 3.19 2.05 1.25 375 NG
7.6954 7.54 3.20 2.04 1.26 377 2.15
7.7067 8.01 3.22 2.04 1.28 3.80 2.19
7.7180 8.55 3.24 2.04 1.30 3.83 2.23
7.7293 9.17 3.26 2.04 132 3.87 Ay
7.7406 9.87 3.29 2.05 134 391 231
7.7519 10.67 333 2.05 137 3.96 2.35
7.7633 1158 3.36 2.06 139 401 2.40
7.7746 1257 3.40 2.07 1.42 407 2.44
7.7860 13.64 3.45 2.08 1.45 414 2.49
7.7974 14.72 3.50 2.10 1.48 421 254
7.8089 15.69 3.56 211 151 4.29 259
7.8203 16.38 3.62 D 155 4.38 2.64
7.8317 16.65 3.69 215 159 4.47 2.69
7.8432 16.40 377 217 163 458 2.74
7.8547 15.68 3.85 2.20 167 4.69 2.78
7.8662 14.66 3.95 Phe 172 4.82 2.83
7.8777 13.50 4.05 2.26 177 4.95 2.87
7.8893 12.34 416 2.29 1.82 511 291
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Frequency

) 1D PS-Logging IDLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D Mean Azimuth
o .0008 1105 708 25cic B B2 208
7.9124 10.27 4.42 AEH) 1.94 5.45 2.97
7.9240 9.40 457 2.42 2.01 5.66 2.99
7.9356 8.63 473 247 2.08 5.88 3.01
7.9472 7.96 4.92 252 2.16 6.12 3.02
7.9588 7.38 5.12 258 2.25 6.40 3.02
7.9705 6.87 5.35 2.64 235 6.70 3.01
7.9822 6.41 5.60 271 2.45 7.04 3.00
7.9939 6.02 5.88 2.79 257 7.42 2.98
8.0056 5.66 6.20 2.87 2.69 7.84 2.96
8.0173 5.35 6.56 2.96 2.83 8.32 2.93
8.0290 5.06 6.97 3.06 2.99 8.86 2.89
8.0408 481 7.43 3.17 3.16 9.46 2.86
8.0526 458 7.96 3.29 3.35 10.14 2.82
8.0644 438 8.56 3.42 357 10.90 2.78
8.0762 419 9.23 357 381 11.75 273
8.0880 4.02 9.99 373 4.09 12.67 2.69
8.0998 3.86 10.83 391 4.40 13.64 2.65
8.1117 372 11.73 411 476 14.62 261
8.1236 359 12.64 433 516 1552 258
8.1355 3.47 13.47 458 5.63 16.23 254
8.1474 3.36 14.09 4.87 6.15 16.63 251
8.1593 3.26 1437 5.18 6.74 16.64 2.49
8.1713 3.16 1423 5.54 7.39 16.25 247
8.1832 3.08 13.69 5.95 8.06 15.54 2.45
8.1952 3.00 12.88 6.41 8.70 14.62 2.44
8.2072 2.92 11.93 6.92 9.25 13.62 2.44
8.2193 2.85 10.95 7.48 9.59 12.61 2.44
8.2313 279 10.01 8.09 9.65 11.66 2.45
8.2433 273 9.16 871 9.44 10.78 2.46
8.2554 2.68 8.39 9.30 9.01 9.99 2.47
8.2675 2.63 772 9.79 8.45 9.29 2.47
8.2796 258 713 10.10 7.84 8.66 2.47
82917 254 6.61 10.16 7.25 8.10 2.44
8.3039 2.50 6.15 9.96 6.70 7.61 2.40
8.3160 2.46 5.75 9.55 6.20 7.17 2.34
8.3282 243 5.39 8.98 5.76 6.78 2.27
8.3404 239 5.08 8.36 5.37 6.43 2.20
8.3526 237 479 7.72 5.03 6.11 213
8.3649 2.34 454 712 473 5.83 2.07
8.3771 232 431 6.57 4.47 558 2.00
8.3894 2.30 411 6.08 424 535 1.95
8.4017 2.28 3.92 5.64 4.03 514 1.90
8.4140 2.26 376 524 3.85 4.95 1.86
8.4263 2.25 3.60 4.90 3.60 4.78 1.82
8.4386 7,78 3.46 459 354 462 178
8.4510 2.22 3.34 4.32 3.41 4.47 175
8.4634 221 3.22 4.08 3.30 434 172
8.4758 221 3.11 3.86 3.20 4.22 1.70
8.4882 2.20 3.01 3.67 3.10 411 1.68
8.5006 2.20 2.92 350 3.02 4.01 1.66
85131 2.20 2.84 3.34 2.95 392 1.64
8.5255 2.20 2.76 3.20 2.88 3.83 163
8.5380 221 2.69 3.07 2.82 376 162
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Fre(qﬁze)”cy 1D PS-Logging | 1DLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D MeanAzimuth
B.Do0D 201 2.0 2.00 207 .00 TO1
8.5631 2.22 2.56 2.85 2.73 3.62 1.60
8.5756 2.23 2.50 2.75 2.68 3.56 1.59
8.5882 2.24 2.45 2.67 2.65 351 1.59
8.6007 2.25 2.40 2.58 2.62 3.46 158
8.6133 227 2.36 251 2.59 3.42 158
8.6250 2.29 2.31 2.44 2.57 3.38 158
8.6386 231 228 2.38 2.56 3.34 1.59
8.6512 2.33 2.24 2.32 2.54 331 1.59
8.6639 2.36 221 227 2.53 3.29 1.59
8.6766 2.39 218 2.22 2.53 3.26 1.60
8.6893 2.42 215 218 2.53 3.25 161
8.7020 2.46 212 2.14 2.53 3.23 1.62
8.7148 2.50 2.10 2.10 2.54 3.22 1.63
8.7275 2.54 2.08 207 2.55 321 1.64
8.7403 2.59 2.06 2.04 2.57 321 1.65
8.7531 2.64 2.04 2.01 2.59 321 167
8.7659 2.69 2.03 1.99 2.61 321 1.69
8.7788 2.75 2.01 1.96 2.64 3.22 1.70
8.7916 2.82 2.00 1.94 2.68 3.23 172
8.8045 2.89 1.99 1.93 2.72 3.24 174
8.8174 2.97 1.99 1.91 2.77 3.26 176
8.8303 3.05 1.98 1.90 2.82 3.28 178
8.8432 315 1.98 1.89 2.88 331 181
8.8562 3.25 1.97 1.88 2.95 3.34 1.83
8.8692 3.36 1.97 1.87 3.02 3.37 185
8.8822 3.49 1.98 187 3.10 3.41 1.88
8.8952 3.62 1.98 187 3.20 3.46 1.90
8.9082 3.77 1.98 1.86 3.30 351 1.92
8.9212 3.94 1.99 1.87 3.42 3.56 1.95
8.9343 412 2.00 1.87 3.56 3.62 1.97
8.9474 4.33 201 1.88 3.70 3.69 1.99
8.9605 4.56 2.02 1.88 3.87 3.77 2.01
8.9736 4.81 2.04 1.89 4.06 3.85 2.03
8.9868 5.10 2.05 1.91 4.28 3.94 2.04
8.9999 5.43 2.07 1.92 452 4.04 2.06
9.0131 5.80 2.09 1.94 4.80 4.15 2.06
9.0263 6.22 212 1.96 511 4.28 2.07
9.0395 6.70 214 1.98 5.47 4.41 2.07
9.0528 7.24 217 2.00 5.87 4.56 2.07
9.0660 7.86 2.20 2.03 6.32 473 2.07
9.0793 8.55 2.24 2.06 6.81 491 2.06
9.0926 9.31 228 2.10 7.33 5.12 2.05
9.1059 10.12 2.32 2.14 7.85 5.34 2.03
9.1192 10.92 2.36 218 8.31 5.60 2.01
9.1326 11.63 241 223 8.66 5.89 1.99
9.1460 12.15 2.47 2.28 8.80 6.21 1.97
9.1594 12.35 253 2.34 8.71 6.58 1.95
9.1728 12.19 2.59 2.40 8.38 6.99 1.92
9.1862 1172 2.66 2.47 7.90 7.47 1.90
9.1997 11.04 2.74 255 7.33 8.01 187
9.2131 10.25 2.82 2.64 6.73 8.64 184
9.2266 9.46 291 273 6.17 9.37 1.82
9.2401 8.70 3.01 2.84 5.64 10.20 179
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Frequency

) 1D PS-Logging IDLR=15 IDLR=20 | IDLR=30 | IDLR=50 | 2D Mean Azimuth
02537 8.0 312 2.6 D10 1110 T
9.2672 7.40 3.24 3.0 476 12.25 175
9.2808 6.86 3.38 3.24 4.39 13.44 173
9.2044 6.38 353 3.40 4.07 14.67 171
9.3080 5.97 3.69 359 3.79 15.81 1.69
9.3216 5.60 3.88 3.80 354 16.66 1.68
9.3353 5.27 4.08 4.04 332 17.00 167
9.3490 4.99 431 432 3.12 16.73 167
9.3627 473 458 4.63 2.95 15.93 167
9.3764 451 487 4.99 2.79 14.79 1.67
9.3901 431 5.21 5.41 2.65 1354 1.68
9.4038 413 5.59 5.88 252 2 1.69
9.4176 3.96 6.03 6.41 241 11.19 171
9.4314 3.82 6.53 6.99 A 10.20 1.74
9.4452 3.69 7.11 7.59 221 9.33 177
9.4591 357 7.77 8.16 213 8.58 179
9.4729 3.46 8.52 8.61 2.05 7.93 181
9.4868 337 9.33 8.84 1.98 7.36 181
9.5007 3.28 10.18 8.78 191 6.87 1.80
9.5146 3.20 10.98 8.45 1.85 6.44 176
9.5285 313 11.61 7.92 1.80 6.06 1.70
9.5425 3.06 11.94 7.30 175 573 164
9.5565 3.01 11.88 6.66 1.70 5.43 159
9.5705 2.96 11.45 6.06 1.66 5.17 153
9.5845 291 10.76 552 162 4.93 1.48
9.5985 2.87 9.95 5.05 158 472 1.44
9.6126 2.83 9.13 4.63 155 454 1.40
9.6266 2.80 8.35 427 151 437 136
9.6407 278 7.65 3.95 1.49 421 134
9.6549 2.75 7.03 3.68 1.46 407 131
9.6690 2.74 6.49 3.43 1.44 3.95 1.29
9.6832 272 6.01 3.22 141 3.83 1.27
9.6973 271 5.60 3.03 139 3.73 1.25
9.7115 271 524 2.87 1.38 3.63 1.24
9.7258 2.70 4.93 272 136 355 1.23
9.7400 271 465 258 134 3.47 122
9.7543 271 441 2.46 133 3.40 121
9.7686 272 419 2.36 132 334 121
9.7829 273 4.00 2.26 131 3.28 1.20
9.7972 2.75 3.83 217 130 3.23 1.20
9.8115 277 3.67 2.09 1.29 3.18 1.20
9.8259 2.80 354 2.01 1.29 3.14 1.20
9.8403 2.83 341 1.95 1.28 3.10 1.20
9.8547 2.87 3.30 1.89 1.28 3.07 1.20
9.8692 291 3.20 1.83 1.28 3.05 121
9.8836 2.96 311 1.78 1.28 3.02 121
9.8981 3.01 3.03 173 1.28 3.00 122
9.9126 3.07 2.96 169 1.28 2.99 1.23
9.9271 3.13 2.89 165 1.28 2.98 1.24
9.9416 321 2.83 161 1.29 2.97 1.25
9.9562 3.29 2.78 158 1.30 2.97 1.26
9.9708 3.38 PN 155 130 2.97 127
9.9854 3.48 2.69 152 131 2.97 1.28
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Frequency
(Hz)

1D PS-Logging

IDLR=15

IDLR=20

IDLR=3.0

IDLR=5.0

2D Mean Azimuth

10,0000

.60

265

1.49

T3

2.98

1.
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