NONEX™ Trenching Demonstration
Henderson, Nevada
August 28, 2006

Background

This report summarizes vibration monitoring of three trench blasts using NONEX™ to
develop and extend a 6 ft deep trench. The test site was located south of Henderson, Nevada, in the
foothills of the McCullough Mountain Range. The Range is characterized by volcanic deposits of
andesite, basalt flows, and dacite while the test site appeared to comprise blocky, weathered dacite
units.

The trench blasting and excavation tests took place August 28, 2006. The purpose of the
tests was to demonstrate and evaluate the application of NONEX™ as a blasting product to fragment
a trench 6 ft deep and 6 ft wide in igneous rock as part of an evaluation program being conducted by
Aimone-Martin Associates, LLC under contract with CH2M HILL. The evaluation included ground
vibration measurements and excavation of the fragmented rock. Aimone-Martin Associates, LLC
provided seismographs used to monitor the attenuation of ground vibrations and airblast. Mr. Tom
Hale designed the blasts and excavated the trenches. Sanders Construction, Inc. provided the drill
rig. The NONEX™ product was supplied by Sean Weaver, of Nonex, LLC.

Test Blasts

Table 1 gives a summary of the three test shots, hole spacings, and total charge loading. All
holes were initiated on one delay. Powder factors used for each blast are also provided. During
drilling, random holes were monitored for penetration rate and the results are given in Table 2.
Schematics of the three blasts are given in Figure 1. Test blasts 1 and 3 were designed as opening
cuts and Test 2 was a trench extension of Test 1. Figure 2 shows the drilling and excavating
equipment. Typical hole patterns and loading of the NONEX™ product are shown in Figure 3.

Table 1 Summary of NONEX™ test blasts

Total Average .
Trial Blast Number Charge Depth Spacing | Burden Power Factor
of Holes
(9) (ft) (ft) (ft) @it | (glyd®) | (blyd’)
1 15 14400 6.7 3 3 15.9 429.9 0.95
2 36 43200 7 3 2 28.6 771.4 1.70
3 15 26400 6.5 3 2 45.1 1218.5 2.69

Table 2 Summary of drill hole penetration rates

Test Average hole Rate of Penetration
depth Average Range (no. holes)
(ft) (ft/sec) (ft/sec)
1 6.2 2.24 2.02-2.4(3)
2 6.82 1.90 1.37-2.28 (7)
3 6.5 1.94 1.67 — 2.25 (6)
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Figure 1 Test blast hole layouts and powder factors
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Figure 2
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Figure 3 Typical hole pattern layout (a) and loading NONEX™ product (b)

Seismograph Monitoring

Seismographs were placed in linear arrays shown in photograph in Figure 4, coupled to the
rock with distances to the closest holes ranging from 5 to 120 ft. Very close-in measurements were
used to characterize the vibrations generated by the product. Seismographs were set to trigger at



Figure 4 Linear array of seismographs placed to the north

0.02 to 0.08 ips ground vibration and 125 db airblast. A record length of 6 seconds and a sample
rate of 1024 were employed. Figure 5 shows the arrays of seismograph in relation to each test
blast. The seismograph serial numbers are shown along with the distance from the closest hole. Test
1 employed two arrays with one to the north and one to the east. One array to the south and one to
the north were used during Test 2. For Test 3, only one array to the south was used.

Table 3 summarizes the data collected during the monitoring. Seismograph records are
found in the Appendix.

Ground Vibration Attenuation

A plot of peak ground velocity versus scaled distance, found in Figure 6, shows the
attenuation of the ground motion for the NONEX™ demonstration compared with regular explosive
attenuation study previously conducted in Henderson by Aimone-Martin Associates, LLC
(http://www.cityofhenderson.com, City Departments, Building & Fire Safety, Blasting Information,
Blasting Studies and Reports). The purpose of the Henderson study was to establish baseline decay
of ground vibrations from typical construction development blasts that included utility trenching,
mass excavation, and road development. In addition, large-scale gross differences in geology were
assessed by placing seismographs in different compass directions to study if varying ground motion
intensity levels occurred in geologically preferential directions. It was concluded that there were no
statistically significant difference in attenuation or decay of ground motions in three directions
toward surrounding residential communities.

The Henderson study included ANFO as the main explosive in 4-inch to 6-inch diameter
blastholes. Seismographs were placed both close-in (40 ft from a typical blast) and far-field (up to
6000 ft away).



http://www.cityofhenderson.com/
http://www.cityofhenderson.com/citygov/php/departments.php
http://www.cityofhenderson.com/buildsafe/php/buildsafebody.php
http://www.cityofhenderson.com/buildsafe/php/buildsafebody_files/Blasting Information/Blasting Information.php
http://www.cityofhenderson.com/buildsafe/php/buildsafebody_files/Blasting Information/Blasting Studies and Reports.php
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Figure 5 Seismograph arrays relative to test hole patterns
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Figure 5 (cont.) Seismograph arrays relative to test hole patterns
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Table 3 Summary of data Collected

Distance Charge

Peak

Shot Date Shot Time Unit Orientation From Weight/ $caled $caled Particle Peak FFT Airblast
Distance Distance . Frequency Frequency
Shot Delay Velocity

(in) (lb)  (ftAb™®)  (ftAb™) (in/sec) (H2) (Hz) (psi)

08/28/06  8:46 AM 2408 parallel 5 31.75 0.89 158 3.28
1792 10 31.75 1.77 3.16 2.20 85.0 57.00 128
3047 30 31.75 5.32 9.49 0.65 64.0 58.00 112
3487 50 31.75 8.87 15.81 0.17 64.0 57.50 112
i 2241 70 31.75 12.42 22.13 0.06 36.5 30.00 106

Flgure 6 Pea_k 2407 120 31.75 21.30 37.94 nd
Ground Velocity 2279 ™ nort fine 5 3175 089 158 248 243 18.00 129
3570  perpendicular 10 31.75 1.77 3.16 1.28 25.6 18.50 124
versus Scaled 1258 20 31.75 3.55 6.32 0.66 36.5 22.00 118
930 30 31.75 5.32 9.49 0.44 34.1 32.50 118
2276 50 31.75 8.87 15.81 0.25 26.9 23.50 112

08/28/06 12:24 2408 south line 5 95.24 0.51 1.10 4.80
1792  perpendicular 10 95.24 1.02 2.19 3.04 46.5 29.00 135

. 2407 20 95.24 2.05 4.39 nd
Distance 3047 30 95.24 3.07 6.58 0.98 46.5 15.00 128
: : 3487 50 95.24 5.12 10.97 0.39 39.3 15.00 123
attenuation line 2279 north line 5 95.24 0.51 1.10 10.56 28.3 14.00 136
3570  perpendicular 10 95.24 1.02 2.19 7.04 28.3 13.00 134
930 20 95.24 2.05 4.39 1.36 28.3 38.00 127
2241 30 95.24 3.07 6.58 1.00 34.1 37.00 126
2276 40 95.24 4.10 8.77 0.84 32.0 28.00 126
1258 60 95.24 6.15 13.16 0.57 39.3 38.30 120
08/28/06 3:06 2279 south line 5 58.20 0.66 1.29 14.08 12.1 5.00 148
3570  perpendicular 10 58.20 1.31 258 8.00 30.1 24.00 150
3487 20 58.20 2.62 5.17 1.60 102.0 14.00 148
3047 30 58.20 3.93 7.75 0.88 30.1 28.00 143
2241 50 58.20 6.55 12.92 0.47 30.1 30.00 138
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Figure 6 Ground vibration attenuation plot of NONEX™ test shots in comparison with attenuation
using ANFO established during a previous study (Aimone-Martin, 2005)

The best-fit power curve equations (50-percentile) plotted on a log-log graph are as follows:

PPV =5.0 SD™* NONEX™
PPV =112.3SD** ANFO (attenuation Study — Henderson)

The values of -1.44 and -1.50 for the two studies are considered to be very close. The site
slope parameters reflect site geology (both rock type and rock structures). These numbers, in close
agreement, demonstrate the geology is very similar in both studies.

The y-intercept (at scaled distance = 1) indicates the amount of energy placed in the ground
close-in to the blast. The values of 5.0 and 112.3 for respective studies indicate the energy out-put
levels of the two products transferred to the ground and not used in the rock fracturing process
(NONEX™ and ANFO, respectively). This energy forms the basis for off-site ground vibrations that
travel away from the blast site and may be potentially disturbing to structure owners.

Extending the NONEX™ best-fit line forward, the predicted ground vibration level of 0.01
ips is estimated for a scaled distance value of approximately 80 ft/lb *. This intensity of ground
vibration is considered to be “barely perceptible” to persons residing inside building.

Ground Motion Frequencies
A cursory review of predominant frequency components of the time histories in the

Appendix demonstrates that Test 1 appeared to be completely contained during detonation
generated 30 to 40 Hz frequencies along the north line and around 60 Hz along the east line. Close-



in (5 - 10 ft), 12 to 14 Hz frequencies predominated in the north line and are likely to represent
“ground roll” or displacement of the ground surface. Test 2 generated frequencies beyond 20 ft
between 30 and 40 Hz with the south line and north lines exhibiting some 12 to 14 Hz close-in
values. Test 3 with a high powder factor generated flying rock. The large ground displacement
resulted frequencies of 5 to 10 Hz close-in, 13 to 14 Hz at 20 ft, and 28 to 30 Hz beyond 30 ft. The
lower overall frequencies measured during Test 3 were influenced by the ground surface heave.

Airblast Attenuation

Airblast intensities for each test blast are given in Figure 7 as a function of cube-root scaled
distance. Very close-in data were not used as these airblast levels were not fully developed as a
function of distance. The variation in attenuation slopes for the Test 1 NONEX™ shot resulted from
the high wind conditions early in the day of the tests. For comparison the attenuation of airblast for
the a well-characterized shot during the Henderson attenuation study using ANFO is also included.
Airblast for the Henderson study was correlated with the elevation of the blasts relative to the lower
elevation at which seismographs were placed. The NONEX™ test shots were essentially blasted at
the same elevation as the seismograph placement.

The decay rate of blast energy in the air is expected to follow the same trend for all shots.
The range of slope from -0.076 to 0.094 is normal and expected. Ambient air conditions (other than
wind speed and direction) play a very small role influencing the attenuation of wave speed in air.

The y-intercept at cube-root scaled distance of unity (1.0) indicates the amount of energy
expelled into the air at the blast site. These intercepts are highly controlled by site geology and the
quality of the rock blasted (e.g. weathering, fractures) as well as confinement, distribution of
change, and stemming quality and quantity. These intercept factors are plotted in Figure 8 against
powder factor to illustrate that increasing powder factors increase the amount of wasted energy into
the air as expected. Such analysis is extremely preliminary as there are many other factors that
contributed to airblast during Tests 2 and 3 that are evidenced in videos taken during the blasts.
Further, more data is required to establish any trends. Nonetheless, the airblast generated close-in
to the NONEX™ tests shots generated overall lower y-intercepts compared with the ANFO shots
recorded during the attenuation study of the City of Henderson.

Wave Speed

During tests, one linear array of seismographs was connected in series to obtain the speed of
surface wave passing along the ground surface. This wave speed is not associated with either the P-
wave (compression) or S-wave (shear) body wave traditionally obtained during reflection or
refraction seismic surveys. Typical blasting-type seismographs do not possess the resolution
required to measure body waves. Our experience in using blasting seismographs to characterize
surface rock formations has allowed us to form general conclusions regarding the relative measure
of weathering of rock in which we perform blasting studies. Field wave speed measurements are
indicative of the degree of near-surface fracturing, or within several feet of the surface. Generally,
field measurements should be supported with lab measurements of tensile strength and P- and S-
wave speed using intact specimens.

The array use for wave speed measurements was the east line employed during Test 1
(seismographs at 5, 10, 30 and 50 ft). A plot of distance (or position of each seismograph) versus
arrival time is given in Figure 9 for the radial component. This component provides the most
reliable field data. The slope of the best-fit line indicates the surface wave speed and is computed to
be approximately 3360 ft/sec.
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Figure 9 Distance versus arrival time for surface wave speed calculations, Test 1

Trench Excavations

Each trench shot was excavated to observe the final limits of the blasted trench. Photographs

of the three test trenches are given in Figures 10 through 12. The walls of Test 1 and 2 trenches

were washed the previous day to enable the observations of natural fractures along the trench south

walls.

Figure 13 shows approximate trench dimensions relative to original drill hole layouts for

Test 1 and 2. The average trench depth for Test 2 and the deepest depths noted for Tests 1 and 3 are

given in Table 4. Powder factors of each blast are included.

The opening shot with the highest power factor (Test 3) generated the deepest trench relative

to the drilled hole depths. Test 2 resulted in some high ground along the trench bottom.

Table 4 Approximate trench depth

Test Average hole | Average trench Powder
depth depth Factor
(ft) (ft) (9/ft) | (Ibslyd’)
1 6.2 5.5 15.9 0.95
2 6.82 5.1 26.8 1.70
3 6.5 8 45.1 2.69

10
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Figure 11 Excavated trench, shot 2, facing west (a) and trench south wall (b)
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Figure 12 Excavated trench shot 3, facing west (a) and facing south (b)

PLAN VIEW

38 ft
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(DOWN TRENCH AXIS) (ALONG TRENCH AXIS)

Figure 13 Trench Test shots 1 and 2: original plan view of blast holes (above) and
approximate post-shot trench dimensions (below)

Particle Size Distributions

Particle size distributions were analyzed for fragmented rock placed in piles for Tests 1 and
3. Trench Test 2 was not analyzed based on time constraints that did not allow the placement of
fragmented rock in one location.

Digital photographs, shown in Figure 14, were taken in the field and analyzed using Split-
Desktop® image processing program. The software employs an edge detection algorithm to
delineate individual particles. However, the process requires manual editing to correct for hidden

12
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Figure 14 Blasted rock piles for Test 1 (a) and Test 3 (b)

particles and the large number of fines that cannot be detected on photographs. Once the delineation
of particles is performed, a binary image is created and used for calculation of the particle size
distribution given as percentage of particle size passing through a U.S. standard sieve sizes. The
percentage of fine material present in an image was estimated using Rosin-Rammler size
distribution.

The resulting particle size distributions for Tests 1 and 3 are shown in Figure 15. Particle
sizes for Test 3 (designed a high powder factor) are shown to be larger that those for Test 1
(designed with a lower powder factor). The size difference is due to the gas energy that was not
used in the fragmentation process but rather for extensive vertical rock surface displacement and
resulting flyrock generated in Test 3. Clearly, high powder factors, although successful in
excavating rock, are not efficient in the fragmentation progress and tend to create high airblast
along with flyrock.

Recommendations

It is recommended that field testing of NONEX™ continue in different rock types with
various rock mass characteristics (e.g. fracturing and weathering properties) and determine the
limitation in product application. A suite of characterization studies are encouraged to develop
power factor relations with rock properties for different excavation applications.

References

Aimone-Martin, C.T., Blasting Attenuation Study, Crystal Ridge, MacDonald Ranch and
MacDonald Highlands, for the City of Henderson, May 2005.
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NONEX

Trenching Demonstration
Henderson, Nevada

Shot 1 - 15.9 g/cf

10 ft

parallel array

File Hame: 01792019 DTE
Hipnber: 019

Drate: 9/6/2000

Tiome: 03:46

Serial Himmber: 1792

Seismic Trigger: 0.0200 s 2.0320 monds
Aooustic Trgger: 125 dB
Sample Rate: 1024

Fecord Dnmation: 6.0 Secords
Pre- Trigger: 0.50 Seconds
Seneor Caim: 1x

Battery: 6.4

Amplitudes and Frequencies
Acousfic: 1282 dB @ 1706 Hz
{0.52k 0.0075ps1 0.0520KPa)

Radial: 2.20infs 55.88mmSs @ 85.3Hz
Ferfival: 1 4dinjs 36.576rmls (@ 56.2Hz
Transverse: 0.44infs 11.176meiz (@ 85 3Hz

Graph Information

Duyration: 0.000s To: 2.000s

Avousfic Seale:

13048 0630b (0.1538hhid)
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NONEX

Trenching Demonstration
Henderson, Nevada

Shot 1 - 15.9 g/cf

30 fi

parallel array

File Hame: 03047032 D TE
Hipnber: 032

Drate: 9/6/2000

Time: 03:44

Serial Himmber: 3047

Seismic Trigger: 0.0300 s 07620 mrond's
Aooustic Trgger: 123 dB
Sample Rate: 1024

Fecord Dnmation: 6.0 Secords
Pre- Trigger: 0.50 Seconds
Seneor Caim: 2x

Battery: 6.5

Amplitudes and Frequencies

Acousfic: 112dB @ 00 Hz

(00210 0.0012ps1 0.0020kP2)

Radial: 0.65infs 16.51mm's @ 64.0Hz
Ferdieal: 0.34injs 2 636manis (@ 73.1Hz
Transverse: 0215 5.334nmfs (@ 102.4Hz

Graph Information
Duyration: 0.000s To: 2.000s

Avousfic Seale:
130dB 0430hb (0.158Nb/d5)

Seismic Seala:
0.651nds (0. 163misidrs) 165 L aws (4.1 28nas/idn

Tima Line fervals af: 0.25s
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NONEX

Trenching Demonstration
Henderson, Nevada

Shot 1 - 15.9 g/cf

S0 fi

parallel array

File Hame: 03487026 DTE
Hipnber: 026

Drate: 9/6/2000

Tiome: 08:45

Serial Hinmber: 3487

Seismic Trigger: 0.0200 s 05080 mromds
Aooustic Trgger: 123 dB
Sample Rate: 1024

Fecord Dnmation: 6.0 Secords
Pre- Trigger: 0.50 Seconds
Seneor Caim: 2x

Battery: 6.3

Amplitudes and Frequencies
Acousfic: 112dB @ 00 Hz
{0.020k 0.001 2psi 0.0020kPa)

Radial: 0.13ns 3 302rrals (@ 46 5Hz
Fertical: 0L175inSs 4.445mm's @& 64.0Hz
Transverse: 005 1 2Tnenfs (@ 56 2Hz

Graph Information
Duyration: 0.000s To: 2.000s

Avousfic Seale:
130dB 0430hb (0.158Nb/d5)

Seismic Seala:
0. 20ixs (0.050iisidns) 5 08nuass (1. 270mawisidrs)
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NONEX

Trenching Demonstration
Henderson, Nevada

Shot 1 - 15.9 g/cf

70 ft

parallel array

File Hame: 02241008 D TE
Hinpnber: 002

Drate: 9/6/2000

Time: 03:44

Serial Himmber: 2241

Seismic Trigger: 0.0300 s 07620 mrond's
Aooustic Trgger: 125 dB
Sample Rate: 1024

Fecord Dnmation: 6.0 Secords
Pre- Trigger: 0.50 Seconds
Seneor Caim: 2x

Battery: 6.6

Amplitudes and Frequencies
Acousfic: 106 dB @ 00 Hz
{0.040Th 0.0006ps1 0.0040kPa)

Radial: 0.06inss 1.524mmSs @ 36.5Hz
Ferdieal: 0.055mfs 1.3 Tments @ 56.2Hz
Transverse: 003 0.762nems (@ 64.0H=

Graph Information
Duyration: 0.000s To: 2.000s

Avousfic Seale:
130dB 0430hb (0.158Nb/d5)

Seismic Seala:
0. 20ixs (0.050iisidns) 5 08nuass (1. 270mawisidrs)

Tima Line fervals af: 0.25s
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NONEX

Trenching Demonstration
Henderson, Nevada

Shot 1 - 15.9 g/cf

Sft

perpendicular array

File Hame: 02279001 .0 TE
Hipnber: 001

Drate: 9/6/2000

Tiome: 08:45

Serial Hinmber: 2279

Seismic Trigger: 0.0200 s 2.0320 monds
Aooustic Trgger: 132 dB
Sample Rate: 1024

Fecord Dnmation: 6.0 Secords
Pre- Trigger: 0.50 Seconds
Seneor Caim: 1x

Battery: 6.5

Amplitudes and Frequencies
Acousiic: 120 dB @ 51 2 Hz
{0.560Th 0.0021 psi 00360k a)

Radial: 1 36ins 34 544aafz @ 13.9Hz
Vertical: 2.48infs 62.902mm's @& 24.3Hz
Transverse: 1 28imfs 32.512mmis (@ 22 2Hz

Graph Information

Duyration: 0.000s To: 2.000s

Avousfic Seale:

13048 0630b (0.1538hhid)
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Fourier Analysis (Amplitude Spectimmn - Box Window)
Acoustic Radial Vertical Transverse
18.50 Hz 18.50 He 18.50 Hz 5.50 Hz
4.02E+01 2.51E+02 2.51E+02 2.51E+02
o 1o T 1o 100
Frequengy (Hz) Frequengy (Hz)
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NONEX

Trenching Demonstration
Henderson, Nevada

Shot 1 - 15.9 g/cf

10 ft

perpendicular array

File Hame: 03570004 D' TE
Hinpnber: 004

Drate: 9/6/2000

Time: 11:46

Serial Hinmber: 3570

Seismic Trigger: 0.0200 s 2.0320 monds
Arooustic Trgger: 130 dB
Sample Rate: 1024

Fecord Dnmation: 6.0 Secords
Pre- Trigger: 0.50 Seconds
Seneor Caim: 1x

Battery: 6.2

Amplitudes and Frequencies
Acousfic: 124dB @ 00 Hz
{0 32k 0.0046ps1 00320k a)

Radial: 1 24inds 31 496raafz @ 14.6Hz
Festical: 1L.28infs 32.512mm's @ 25.6Hz
Transverse: 1 16 20 464mmiz (@ 64.0Hz

Graph Information

Duyration: 0.000s To: 2.000s

Avousfic Seale:

13048 0630b (0.1538hhid)

Seismic Seala:

1 281inds (0 320imisidn) 325 1naws (2.1 28 rawis/drs)
Tima Line fervals af: 0.25s

Cal 4,00

= W

L
v WV\M—*W'“

5

Cal 0.52

g,

Cal 0.52

S

Cal 0,52

5

i
1 1 | 1 1 | 1 ]
[T [} 0.70; 075 100z 125 1.70; 175 200;
Fourier Analysis (Amplitude Spectimmn - Box Window)
Acoustic Radial Vertical Transverse
32.00 Hz 18.50 He 18.50 Hz 18.50 Hz
2.63E+1L 1LHE+02 154E+02 L54E+02
o 1o T 1o 100
Frequengy (Hz) Frequengy (Hz)
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NONEX

Trenching Demonstration
Henderson, Nevada

Shot 1 - 15.9 g/cf

20 ft

perpendicular array

File Hame: 01258003 D TE
Hipnber: 002

Drate: 9/6/2000

Tiome: 08:45

Serial Mimmber: 1258

Seismic Trigger: 0.0200 s 05080 mromds
Aooustic Trgger: 132 dB
Sample Rate: 1024

Fecord Dnmation: 6.0 Secords
Pre- Trigger: 0.50 Seconds
Seneor Caim: 2x

Battery: 6.5

Amplitudes and Frequencies
Acousiic: 112dB @ 731 Hz
{0.160h 0.0023ps1 0.0160KPa)

Radial: 0.66inss 16.764mm's (@ 36.5Hz
Ferfical: 0.405infs 12.573mmfs @ 64.0H=
Transverse: 0.37Tinfs 9 398mmfs (@ 56 2Hz

Graph Information

Duyration: 0.000s To: 2.000s

Avousfic Seale:

13048 0630b (0.1538hhid)

Seismic Seala:

0.ééinds (0. 165misidrs) 16, Mmawis (4,191 nonfsidn
Tima Line fervals af: 0.25s

A "\-l'lll,J'\..J\,.ﬂ'*-l—

Cal 1.00

5

Cal 0.50

g

Cal 0.50

5

4l 050
[T Lo _\/\\
1 1 | 1 | 1 ]
[T [} 0.70; 075 100z 1.70; 175 200;
Fourier Analysis (Amplitude Spectimmn - Box Window)

Acoustic Radial Vertical Transverse
20.00 Hz 3250 Hz 18.50 Hz 18.50 Hz

140E+01 LI4E+02 134E+02 L34E+02

" 1o mo M1 1 T 1o T 10 100

Frequenoy (HE) Frequency (HI) Frequency (H) Frequency (HE)
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NONEX

Trenching Demonstration
Henderson, Nevada

Shot 1 - 15.9 g/cf

30 fi

perpendicular array

File Hame: 00930017 DTE
Hipnber: 017

Drate: 9/6/2000

Tiome: 08:45

Serial Himmber: 930

Seismic Trigger: 0.0200 s 05080 mromds
Aooustic Trgger: 131 dB
Sample Rate: 1024

Fecord Dnmation: 6.0 Secords
Pre- Trigger: 0.50 Seconds
Seneor Caim: 2x

Battery: 6.4

Amplitudes and Frequencies
Acousiic: 112 dB @ 30.1 Hz
{0.160h 0.0023ps1 0.0160KPa)

Radial: 0.435inds 11.049mmis @ 34.1Hz
Ferdieal: 0.22injs 5 588mais (@ 30.1Hz
Transverse: 0215wz 5461 memis (@ 32.0Hz

Graph Information
Duyration: 0.000s To: 2.000s

Avousfic Seale:
130dB 0430hb (0.158Nb/d5)

Seismic Seala:
0441z (0.110misidrs) 111 Braws (2. 79 ans/dn

Tima Line fervals af: 0.25s

Cal 1.00

5

o
[or]
3&

Cal 0,51

>

2l 0.51
[T N '\\//\\
1 1 | 1 1 | 1 ]
[T [} 0.70; 075 100z 125 1.70; 175 200;
Fourier Analysis (Amplitude Spectimmn - Box Window)

Acoustic Radial Vertical Transverse

32.50 Hz 32.50 Hz 18.50 Hz 34.00 Hz
142E+01 132E+02 132E+02 132E+02

mo "1 10 T 10 T 10 100
Frequency (Hz) Frequency (Hz) Frequengy (Hz)
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NONEX

Trenching Demonstration
Henderson, Nevada

Shot 1 - 15.9 g/cf

S0 fi

perpendicular array

File Hame: 02376002 DTE
Hipnber: 002

Drate: 2/6/2006

Thne: 03:45

Serial Hinrber: 2376

Seismic Trigger: 00200 ine 05020 men's

Aooustic Trgger: 131 dB
Sample Rate: 1024

Fecord Dnmation: 6.0 Secords
Pre- Trigger: 0.50 Seconds
Seneor Caim: 2x

Battery: 6.5

Amplitudes and Frequencies
Acousfic: 112dB @ 00 Hz
{0.020k 0.001 2psi 0.0020kPa)

Radial: 0.25infs 6.35mms @ 26.9Hz
Ferdieal: 0.10ins 2 Sdwaniz (3@ 46 5Hz
Transverse: 0145wz 3 623mmis (@ 28 4Hz

Graph Information
Duyration: 0.000s To: 2.000s

Avousfic Seale:
130dB 0430hb (0.158Nb/d5)

Seismic Seala:
0.251nds (0.083misidn) 6 35muas (1. 588 manisidrs)

Tima Line fervals af: 0.25s

id VJIILMN“W—-—-\W—V

Cal 1.00

5

Cal 0.50

5

Cal 0.50

>

4l 050
[T wmﬂ\,mvmw\,m__nwum.__—_ _\/\
1 1 | 1 1 | 1 ]
[T [} 0.70; 075 100z 125 1.70; 175 200;
Fourier Analysis (Amplitude Spectimmn - Box Window)

Acoustic Radial Vertical Transverse

20.00 Hz 2350 Hz 34.00 Hz 26.00 Hz
5.6 5E+00 6.13E+01 6.13E+01 6.13E+01

" 10 T 10 T 10 100
Frequency (Hz) Frequency (Hz) Frequengy (Hz)
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NONEX

Trenching Demonstration
Henderson, Nevada

Shot 2 - 28.0 g/cf

Sft

north array - perpendicular

File Hame: 02279002 D TE
Hipnber: 002

Drate: 9/6/2000

Tiome: 12:33

Serial Hinmber: 2279

Seismic Trigger: 0.0200 s 2.0320 monds
Aooustic Trgger: 132 dB
Sample Rate: 1024

Fecord Dnmation: 6.0 Secords
Pre- Trigger: 0.50 Seconds
Seneor Caim: 1x

Battery: 6.5

Amplitudes and Frequencies
Acousfic: 136 dB @ 341 Hz
{1 32k 0.0191 psi 0.1320KPa)

Radial: 8. 24inds 209 29%6mnfs @ 28.4Hz
Festical: 10.56in/s 268.224mmvs @& 28.4Hz
Transverse: 736105 126 944memiz (@ 34.1Hz

Graph Information
Duyration: 0.000s To: 3.000s

Avousfic Seale:
136dB 1.260db (0.315Mb/d5)

Seismic Seala:
10.50inds (2 A25misidrs) 266, 70mans (66 A7 Srrfside

Tima Line fervals af: 0.50 s

'\v-‘lu— A, ‘ILP' L

Cal 1.04

5

|

Cal 0.56

!
S

Cal 0.56

e
¢

[l
(1 (KT 1.00:

[l L 1
1.70: 200z 100 300z

Fourier Analysis (Amplitude Spectimmn - Box Window)
Acoustic Radial Vertical Transverse
2175 He 14.00 Hz 14.00 Hz 12.00 Hz
5.81E+01 5.13E+02 5.13E+02 5.13E+02
o 1o T 1o o
Frequengy (Hz) Frequengy (Hz)
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File Harne: 03570007 D TE

NONEK ) Himpnber: 007
Trenching Demonstration Draze: 0/6/2006
. . Time: 1225
I:lelulfl 5_:311. _Ng\:ﬂlﬂ Suia] P
Shot 2 - 28.6 gicf Seismic Trigger: 00800 s 20320 monss
10 ft Aroustic Trigzer: 130 4B
north array - perpendicular iﬂmﬂr{ﬁ"o Secands
Pre- Trigger: 0.50 Seconds
Seneor Caim: 1x
Battery: 6.2
Amplitudes and Frequencies Graph Information
Acousiic: 134dB @ 341 Hz Durafion: 0.000s To: 3.000s
{0,961 0.0139psi 0.0960kP) Acoustic Seala-
Radial: 3.68mis 93 472ramfs @ 26 9Hz 134dE 1000 (0.2511Ik/dos)
Verfical: T.04in's 178.816mm's @ 28.4Hz Seismmic Soale:
Transverse: 3.00infs 76 Wrueds @ 9 3Hz 7 Odinus (1 760imisidiv) 178 22ruans {44, T04mrafs/div)
Time Line Infervals af 0.50 5

E
-
(]
E
=
=1
=

Cal 0.52

>

Cal 0.52

N
5

4l 052
T ,\/‘\
| 1 1 1 | ]
[T 0.70; 1.00; 1.0z 200 ENT 300z
Fourier Analysis (Amplitude Spectimmn - Box Window)

Acoustic Radial Vertical Transverse

2175 He 14.00 Hz 1275 He 25.00 Hz
5. 71E+01 2.19E+02 2.19E+02 2.19E+02

=0

1 10 100 1 10 1
Frequency (H) Frequency (H)

0
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NONEX

Trenching Demonstration
Henderson, Nevada

Shot 2 - 28.0 g/cf

20 ft

north array - perpendicular

File Hame: 00930019 D'TE
Hipnber: 019

Drate: 9/6/2000

Tiome: 12:24

Serial Himmber: 930

Seismic Trigger: 0.0300 s 07620 mrond's
Aooustic Trgger: 131 dB
Sample Rate: 1024

Fecord Dnmation: 6.0 Secords
Pre- Trigger: 0.50 Seconds
Seneor Caim: 2x

Battery: 6.4

Amplitudes and Frequencies
Acousiie: 127dB @ 1280 Hz
{0440k 0.0064ps1 0.0440kPa)

Radial: 1.36inss 34.544mm's (@ 28.4Hz
Ferdieal: 0.75mis 19.05manis (@ 39.3Hz
Transverse: 1.17infs 20 T18mmiz (@ 28 4Hz

Graph Information
Duyration: 0.000s To: 3.000s

Avousfic Seale:
130dB 0430hb (0.158Nb/d5)

Seismic Seala:
1 3éinds (0 340inksidre) 34 54manls (2 636 mawis/drs)

Tima Line fervals af: 0.50 s

Cal 0.96

S

Cal 0.50

g

Cal 0.50

5

al 0.51
e
| 1 1 1 | ]
[T 0.70; 1.00; 1.0z 200 ENT 300z
Fourier Analysis (Amplitude Spectimmn - Box Window)

Acoustic Radial Vertical Transverse

125 He 38.00 Hz 41.75 Hz 20.00 Hz
3 .99E+IL 2.08E+02 2.08E+02 2.08E+02

o 1o T 1o 100
Frequengy (Hz) Frequengy (Hz)
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NONEX

Trenching Demonstration
Henderson, Nevada

Shot 2 - 28.0 g/cf

30 fi

north array - perpendicular

File Hame: 02241010 D TE
Hipnber: 010

Drate: 9/6/2000

Tiome: 12:33

Serial Himmber: 2241

Seismic Trigger: 0.0300 s 07620 mrond's
Aooustic Trgger: 125 dB
Sample Rate: 1024

Fecord Dnmation: 6.0 Secords
Pre- Trigger: 0.50 Seconds
Seneor Caim: 2x

Battery: 6.6

Amplitudes and Frequencies
Acousiic: 126 dB @ 56 8 Hz
{0,400k 0.0058psi 0.0400kPa)

Radial: 0.80ms 20 32rorafz (@ 30.1Hz
Fertical: LO0infs 25.40mms (@ 34.1Hz
Transverse: 0,765 19 304meiz (@ 28 4Hz

Graph Information
Duyration: 0.000s To: 3.000s

Avousfic Seale:
130dB 0430hb (0.158Nb/d5)

Seismic Seala:
1 00ixs (0. 250indsidn) 25 A0mawss (8 350maws/dr)

Tima Line fervals af: 0.50 s

Cal 1.00

5

Cal .49

>

Cal 0.50

>

4l .49
[T 'I ] 1 -\/\4
(T
| 1 1 1 | ]
[T 0.70; 1.00; 1.0z 200 ENT 300z
Fourier Analysis (Amplitude Spectimmn - Box Window)

Acoustic Radial Vertical Transverse

325 He 32.00 Hz F¥7.00 Hz 20.00 Hz
2.16E+01 L74E+02 L.74E+02 L.74E+02

" 10 T 1o T 1o 100
Frequency (Hz) Frequency (Hz) Frequengy (Hz)
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NONEX

Trenching Demonstration
Henderson, Nevada

Shot 2 - 28.0 g/cf

40 fi

north array - perpendicular

File Hame: 02276004 D TE
Hinpnber: 004

Drate: 9/6/2000

Tiome: 12:25

Serial Himmber: 2276

Seismic Trigger: 0.0300 s 07620 mrond's
Aooustic Trgger: 131 dB
Sample Rate: 1024

Fecord Dnmation: 6.0 Secords
Pre- Trigger: 0.50 Seconds
Seneor Caim: 2x

Battery: 6.6

Amplitudes and Frequencies
Acousiic: 126 dB @ 341 Hz
{0,400k 0.0058psi 0.0400kPa)

Radial: 0.355infs 901 Tz @ 26.9Hz
Fertical: 0.84infs 21.336mm's @& 32.0Hz
Transverse: 0.405ms 10 28 Trenls (@ 26 9Hz

Graph Information
Duyration: 0.000s To: 3.000s

Avousfic Seale:
130dB 0430hb (0.158Nb/d5)

Seismic Seala:
0.84inds (0. 210misdrs) 21 3droans (5 334nansidn

Tima Line fervals af: 0.50 s

Cal 1.00

L4l 0.50
L - sy e S " \/\
4l 0.50
[T |'| _\\/\
- s P

5

Cal 0.50

g.

[l [l
1.00: 1.70:

L 1
200z 300z

[T 0.70; ENT
Fourier Analysis (Amplitude Spectimmn - Box Window)
Acoustic Radial Vertical Transverse
30.75 Hz 19.00 Hz 28.00 Hz 25.00 Hz
2.08E+01 L36E+02 136E+02 L36E+02
" 10 o 1 1o T 1o 100
Frequengy (Hz) Frequengy (Hz) Frequengy (Hz)
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NONEX

Trenching Demonstration
Henderson, Nevada

Shot 2 - 28.0 g/cf

S0 fi

north array - perpendicular

File Hame: 01258006 D TE
Hipnber: 006

Drate: 9/6/2000

Tiome: 12:25

Serial Mimmber: 1258

Seismic Trigger: 0.0200 s 05080 mromds
Aooustic Trgger: 132 dB
Sample Rate: 1024

Fecord Dnmation: 6.0 Secords
Pre- Trigger: 0.50 Seconds
Seneor Caim: 2x

Battery: 6.5

Amplitudes and Frequencies
Acousfic: 120dB @ 1220 Hz
{0200k 0.0028ps1 00200k )

Radial: 02250z 5715z @ 22.2Hz
Fertical: 0.5Tins 14.478mm's @& 30.3Hz
Transverse: 0155z 393 Tmemiz (@ 28 4Hz

Graph Information
Duyration: 0.000s To: 3.000s

Avousfic Seale:
130dB 0430hb (0.158Nb/d5)

Seismic Seala:
0.57ns (0. 143 misidrs) 1448 mans (3 620nans/idn

Tima Line fervals af: 0.50 s

Cal 1.00

5

Cal 0.51

Cal 0,51

?
>

2l 0.51
[T \/\
| [l L | 1
[T 0.70; 1.00; 200 ENT 300z
Fourier Analysis (Amplitude Spectimmn - Box Window)

Acoustic Radial Vertical Transverse

3.50 Hz 20.25 Hz 38.25 He 25.00 Hz
1.38E+01 7.73E+01 7.73E+01 7.73E+01

o 1o T 10 100
Frequency (Hz) Frequinge (Hz)
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NONEX

Trenching Demonstration
Henderson, Nevada

Shot 2 - 28.0 g/cf

10 ft

south array - perpendicular

File Hame: 01792031 D TE
Hipnber: 031

Drate: 9/6/2000

Tiome: 12:25

Serial Himmber: 1792

Seismic Trigger: 0.0400 s 1.0160 mons's
Arooustic Trgger: 130 dB
Sample Rate: 1024

Fecord Dnmation: 6.0 Secords
Pre- Trigger: 0.50 Seconds
Seneor Caim: 1x

Battery: 6.4

Amplitudes and Frequencies
Acousiic: 135dB @731 Hz
{112k 0.0162ps1 0.1120kPa)

Radial: 3.04infs TT.216mm's (@ 46.5Hz
Ferdieal: 2.12injs 69.088rmfs @ 32.0Hz
Transverse: 202imfs 51 308meiz (@ 19 6Hz

Graph Information

Duyration: 0.000s To: 3.000s

Avousfic Seale:
135dB 1.120b (0221 Nb/d5

Seismic Seala:
3.04inds (0. 780misidrs) 77 220w {19 304mzidn

Tima Line fervals af: 0.50 s

Cal 1.00

%
3 |l

||J“"“"'"'_"'" s

5

Cal 0.50

e

g.

Cal 0,50

5

3.02E+01

L96E+D2

196E+02

4l 050
T—||||'\.-n-—-'—~nﬂ'—-~— A " - - T
[T IEI 0z !I. [T I1 0z I_‘ o0z I! 0z I.- o
Fourier Analysis (Amplitude Spectimmn - Box Window)
Acoustic Radial Vertical Transverse
27.00 Hz 16.00 Hz 14.00 Hz 28.25Hz

LAGE+02

1

Frequency (HE)
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NONEX

Trenching Demonstration
Henderson, Nevada

Shot 2 - 28.0 g/cf

30 fi

south array - perpendicular

File Hame: 03047035 D TE
Hipnber: 035

Drate: 9/6/2000

Tiome: 12:24

Serial Himmber: 3047

Seismic Trigger: 0.0300 s 07620 mrond's
Aooustic Trgger: 128 dB
Sample Rate: 1024

Fecord Dnmation: 6.0 Secords
Pre- Trigger: 0.50 Seconds
Seneor Caim: 2x

Battery: 6.5

Amplitudes and Frequencies
Acousfic: 1282 dB @ 1280 Hz
{0,420k 0.0070ps1 00420k P a)

Radial: 0.98inss 24.892mm's (@ 46.5Hz
Ferdieal: 0.62injs 15 748rmmls @ 32.0Hz
Transverse: 0315wz 2001memiz (@ 24.3Hz

Graph Information
Duyration: 0.000s To: 3.000s

Avousfic Seale:
130dB 0430hb (0.158Nb/d5)

Seismic Seala:
0981z (0. 245misidrs) 24 89 mans (6 223nas/dn

Tima Line fervals af: 0.50 s

Cal 1.00

V
'||| A — ey Lk e

5

Cal 0.50

|
>

Cal 0.50

5

Cal 0,50

[T _\J{/\\\
—1m.'{‘-"“"“""-"'-""‘-""ﬂ'—‘- e Caats TECY Lot
| 1 1 | ]
[T 0.70; 1.00; 200 ENT 300z
Fourier Analysis (Amplitude Spectimmn - Box Window)

Acoustic Radial Vertical Transverse

3.50 Hz 15,25 He 16.00 Hz 2025 Hz
2.17E+01 8.33E+01 833E+01 833E+01
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File Harne: 03437030 DTE

NONEK ) Hipnber: 030
Trenching Demonstration Draze: 0/6/2006
. . Time: 12724
I:lelulfl 5_:311. _Ng\:ﬂlﬂ Suia] o 347
Shot 2 - 28.0 g/cf Seistmic Trigger: 0.0300 s 0.7620 mmmss
=0 fi Aroustic Trigzer: 128 4B
south array - perpendicular iﬂmﬂr{ﬁ"o Secands
Pre- Trigger: 0.50 Seconds
Seneor Caim: 2x
Battery: 6.4
Amplitudes and Frequencies Graph Information
Acousfic: 123 dB @ 1280 Hz Durafion: 0.000s To: 3.000s
{023 0.0041 psi 0.0280KPa) Acoustic Seala-
Fadial: 0.3%n/s 9.906mms (@ 39.3Hz 130dB 0630 (0.158Nb/do)
Ferdieal: 0.24injs 6 0% manis (@ 20 4Hz Seismmic Soale:
Transverse: 0.14infs 3 556muws @ 46 5Hz 0,39 (0.098imisidiv) 991w (2.47 Trarnfsidiv)
Time Line Infervals af 0.50 5

Cal 1.00

>

iv—v—v—w—n—ﬁ—d'lﬁlﬁ‘u‘_..l—"r-hl_ru—-v—u.
L s s

Cal 0.50

Cal 0,51

|

s
5

4l 050
[T _\f/\
| [l [l L | 1
[T 0.70; 1.00; 1.0z 200 ENT 300z
Fourier Analysis (Amplitude Spectimmn - Box Window)

Acoustic Radial Vertical Transverse

18.25 He LTS He 18.25 Hx 2025 Hz
L63E+01 8.22E+01 8.22E+01 8.22E+01

L [, L
" 10 T 10 T 10 100

Frequency (Hz) Frequetcy (Hz) Frequency (H)




NONEX

Trenching Demonstration
Henderson, Nevada

Shot 3 - 45.1 g/'ef

Sft

south array - perpendicular

File Hame: 02279005 D TE
Hipnber: 005

Drate: 9/6/2000

Time: 15:05

Serial Hinmber: 2279

Seismic Trigger: 0.0200 s 2.0320 monds
Aooustic Trgger: 132 dB
Sample Rate: 1024

Fecord Dnmation: 6.0 Secords
Pre- Trigger: 0.50 Seconds
Seneor Caim: 1x

Battery: 6.5

Amplitudes and Frequencies
Acousfic: 142dB @ 32 Hz
{4960k 0.071%ps1 0.4959KPa)

Radial: 10.56ins 268 224z @ 18 2Hz
Festical: 14.08infs 357.632mms @ 12.1Hz
Transverse: 11 36wz 288 544mmis (3 20 4Hz

Graph Information
Duration: 0.000s To: 1.500s

Avousfic Seale:
142dB 5.020db (1 256Ib/d5)

Seismic Seala:
14.00inds (3. 500iwisidrs) 355 B0nans (88 D00 mrfside

Tima Line fervals af: 0.25s

Cal 1.04

>

Cal 0.52

g,

Cal 0.52

Ty

5

Cal 0,52

%

Q_
b
=
2

|

[l |
100: 115 1.0z

[T (]
Fourier Analysis (Amplitude Spectimmn - Box Window)
Acoustic Radial Vertical Transverse
4.50 Hz 1.00 Hz 5.00 Hz 4.50 Hz
3.02E+02 7.72E+02 7.72E+02 T.7IE+02
o 1o T 1o o
Frequengy (Hz) Frequengy (Hz)
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NONEX

Trenching Demonstration
Henderson, Nevada

Shot 3 - 45.1 g/'ef

10 ft

south array - perpendicular

File Hame: 03570009 D'TE
Hipnber: 009

Drate: 9/6/2000

Tiome: 15:07

Serial Hinmber: 3570

Seismic Trigger: 0.0200 s 2.0320 monds
Arooustic Trgger: 130 dB
Sample Rate: 1024

Fecord Dnmation: 6.0 Secords
Pre- Trigger: 0.50 Seconds
Seneor Caim: 1x

Battery: 6.2

Amplitudes and Frequencies
Acousiic: 150 dB @ 28 4 Hz
{6 560k 0.0951 psi 06359k a)

Radial: 8.00inss 203.20mm's (@ 30.1Hz
Ferdieal: 5. Moins 146 304mmss @ 15.0Hz
Transverse: 392imfs 99 568mmiz (@ 64.0Hz

Graph Information
Duration: 0.000s To: 1.500s

Avousfic Seale:
150dE 6.320h (1 321Mb/d5

Seismic Seala:
2.00ixs (2.000msidrs) 203 20ras {50 B00mfs/dn

Tima Line fervals af: 0.25s

Cal 4,00

5

Cal 0.52

g

Cal 0.52

3 b
W/‘L

5

Cal 0,52

‘f o

5

1
[ET [

Q_
b

[l |
100: 115 1.0z

[T
Fourier Analysis (Amplitude Spectimmn - Box Window)
Acoustic Radial Vertical Transverse
5.00 Hz 24.00 Hz 10.50 Hz 1.00 Hz
153E+02 243E+02 243E+02 243E+02
" 1o T 1 T 1o T 1o o
Frequengr (Hz) Frequengy (Hz) Frequengy (Hz) Frequengy (Hz)
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NONEX

Trenching Demonstration
Henderson, Nevada

Shot 3 - 45.1 g/'ef

20 ft

south array - perpendicular

File Hame: 03487032 D TE
Hipnber: 032

Drate: 9/6/2000

Time: 15:06

Serial Hinmber: 3487

Seismic Trigger: 0.0300 s 07620 mrond's
Aooustic Trgger: 128 dB
Sample Rate: 1024

Fecord Dnmation: 6.0 Secords
Pre- Trigger: 0.50 Seconds
Seneor Caim: 2x

Battery: 6.4

Amplitudes and Frequencies
Acousiic: 145 dB @ 20 4 Hz
{4960k 0.071%ps1 0.4959KPa)

FRadial: 1.60inss 40.64mmSs @ 102.4Hz
Ferdieal: 1. 20imis 30 48manis (@ 85.3Hz
Transverse: 1 S6infs 39 f24mmiz (@ 85 3Hz

Graph Information
Duration: 0.000s To: 1.500s

Avousfic Seale:
142dB 5.020db (1 256Ib/d5)

Seismic Seala:
1 60ixds (0. 400isidrs) 4064w {101 60mez/dnD

Tima Line fervals af: 0.25s
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Fourier Analysis (Amplitude Spectimmn - Box Window)
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Frequengy (Hz) Frequengy (Hz)
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NONEX

Trenching Demonstration
Henderson, Nevada

Shot 3 - 45.1 g/'ef

30 fi

south array - perpendicular

File Hame: 03047037 D TE
Hipnber: 037

Drate: 9/6/2000

Time: 15:06

Serial Himmber: 3047

Seismic Trigger: 0.0300 s 07620 mrond's
Aooustic Trgger: 128 dB
Sample Rate: 1024

Fecord Dnmation: 6.0 Secords
Pre- Trigger: 0.50 Seconds
Seneor Caim: 2x

Battery: 6.5

Amplitudes and Frequencies
Acousiic: 145 dB @ 129 Hz
{2760 0.0400ps1 0.2759KPa)

Radial: 0.62inds 15 748mafz @ 19.6Hz
Fertical: 0.88infs 22.352mm's @& 30.1Hz
Transverse: 060mfs 15 24mmfs (@ 23 2H=

Graph Information
Duration: 0.000s To: 1.500s

Avousfic Seale:
143dB 2830hdb (0. 706Ib/d5)

Seismic Seala:
0.881nds (0. 220misidrs) 22 3 5maws (5 58Enansidn

Tima Line fervals af: 0.25s
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NONEX

Trenching Demonstration
Henderson, Nevada

Shot 3 - 45.1 g/'ef

S0 fi

south array - perpendicular

File Hame: 02241015 D TE
Hipnber: 015

Drate: 9/6/2000

Tiome: 15:04

Serial Himmber: 2241

Seismic Trigger: 0.0300 s 07620 mrond's
Aooustic Trgger: 125 dB
Sample Rate: 1024

Fecord Dnmation: 6.0 Secords
Pre- Trigger: 0.50 Seconds
Seneor Caim: 2x

Battery: 6.6

Amplitudes and Frequencies
Acousiic: 138 dB @ 146 Hz
{1 560 0.0226ps1 0.1 360k a)

Radial: 016530 4191wz @ 14.6Hz
Ferdieal: 04050 10.28Tmmss @ 30.1Hz
Tranarerze: 0.465in's 11.811mms (@ 30.1Hz

Graph Information
Duration: 0.000s To: 1.500s

Avousfic Seale:
138dB 1.590dh (0.397Ib/d5

Seismic Seala:
0.47ms (0. 11 8misidrs) 11 Ddroans (2 98 Stoanfsidn

Tima Line fervals af: 0.25s
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