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INTRODUCTION

There has been a significant increase in construction blasting activity near Caltrans facilities and
a concomitant increase in nearby structure density that can be detrimentally affected by Caltrans
construction operations and blasting. There is a need to update Caltrans standards related to
vibration monitoring programs and equipment, acceptable tolerances for vibrations for various

classes of urban structures and the recommended limits for pre-blast damage surveys.

As population density increases, Caltrans construction operations, including biasting and pile
driving, expose ever larger numbers of nearby facilities and individuals to what are perceived to
be intolerable levels of ground vibrations. Hard data is required to develop a basis for new
standards for Caltrans vibration monitoring programs. "The synthesis of the gathered data will
provide a basis for project Resident Engineers to confirm that on-going construction operations
are staying within tolerable limits to prevent damage due to ground vibrations. These data can

also be used in defense of the State for unreasonable claims of damage.

The primary objectives of this study were to determine a recommendation for the pre-blast area
for surveys, and to obtain actual field vibrations from rock blasting operations, in populated
regions within specific geologic units. The area confined within a pre- and post-construction
survey covers a region where vibrations or vibration induced settlements have the potential to

cause real structural damage as well as perceived damage from residents.

PROJECT BACKGROUND

Ground vibrations are a significént factor when considering highway construction activities such
as pile driving and rock blasting operations. These activities create the potential for real damage
to surrounding building structures and facilities, as well as a perceived damage from human
sensitivities to detectable yet non-damaging ground motions. Caltrans practice has typically
involved the use of specifications requiring the contractor to develop a vibration-monitoring plan.
These plans have included requirements for photo and video surveys, crack monitoring, survey of
elevations, and use of vibration monitoring equipment for nearby structures during construction
operations. However, the Statewide application of vibration monitoring specifications has been
inconsistent with varying degrees of equipment requirements, damage thresholds, and limits of

surveys.
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At the time of this study, Caltrans had recently awarded several construction contracts that
required considerable amounts of blasting to excavate rock in both commercial and residential
environments where the ground vibrations could not only be a nuisance, but could also cause
damage to facilities if blast charges and delay timing were such as to cause ground vibrations in
excess of acceptable limits. A considerable number of facilities would need to be surveyed in the
pre-blast documentation. Review of existing literature and discussion with other Caltrans
personnel showed consensus that the radius of surveys could be significantly reduced; however,
monitoring of the blasts would be necessary to validate a reduced radius of survey. On one of
the projects, Route 54 in San Diego county (11-SD-54 KP 9.7/10.8 --18.0/19.6 Stage HIl, EA 11-
001923), an estimated 471 structures fell within the specified 366 m radius of the area to be
blasted at an estimated cost of approximately $500,000 to conduct a single survey. Multiple
surveys would be likely. If the survey radius could be reduced by 50%, projected single survey
costs could be reduced to $100,000. Other projects included extensions to highway corridors in
San Diego county such as Route 125, Route 56, and Route 78 (11-SD-125 stage 1V, 11-SD-56,
and 11-SD-78) which involved the construction of new freeways or widening of an existing
freeways within urban environments. On the Route 125 project an estimated 674 structures fell
within the specified 366 meter radius of the area to be blasted, at an estimated cost of
apprbximately $800,000 to conduct a single survey. As with the other projects, if the survey

radius could be reduced by 50%, projected survey costs could be reduced to $200,000.

ORIGIN OF CALTRANS VIBRATION SPECIFICATIONS

In the San Diego area (District 11), Caltrans’ specifications have typically required a survey of all
structures within a 366 meter radius of a proposed blasting operation, a maximum of 45 days
prior to the commencement of the blasting. In addition, the areas had to be resurveyed within 45
days subsequent to blasting. Due to the absence of supporting data for the establishment of
these limits during design, pre- and post- blast surveys limits have typically been identified or

modified by the Caltrans Construction Engineer in the construction phase of the project.

In response to the requests from Caltrans designers, this study was undertaken to investigate the
history and sources of the current specification and its development. Specifications from other
Caltrans districts and offices as well as other agencies were also evaluated. Finally, published

literature were reviewed to evaluate the state of the practice.

The current pre and post blast specifications were developed at a time when San Diego County

was predominately rural, and construction adjacent to pre-existing structures was limited. The
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radius of the survey and specified time frames were based upon what was deemed prudent and
conservative by the Office Engineer at that time. A survey of other work groups within Caltrans
as well as in other agencies revealed not only the absence of a standard, but an increasing need

to develop one.

The literature search revealed a plethora of papers on blasting physics and measurement
techniques. Many developed relationships correlating structural damage to péak particle velocity.
Most of them relied heavily upon the work and subsequent papers produced by the U.S. Bureau
of Mines, as well as others produced by manufacturers of explosives, such as Dupont. In most
cases the peak particle velocity was identified as the most useful parameter when correlating
blast size to distance, with the scaled distance (distance from blast divided by the n™ root of the
weight of explosive used in the blast) as another significant parameter. Threshalds for structural
damage are typically based upon peak particle velocities. Although these correlations were very
useful for blast design, they did not readily lend themselves to determining pre-blasj survey radii

during the design phase of project development.

The current Caltrans specifications permit a peak particle velocity of 50mm (2 inches) per
second® at a nearby receptor that is susceptible to damage from such vibrations. In order to stay
within the tolerable limits, Caltrans reviews the contractor’s blasting plan for a particular blast as
to the likelihood of exceeding the prescribed limit of vibration. Vibration monitoring is typically

required when blasting occurs in close proximity to structures.

INSTRUMENTATION

To conduct this project and collect vibration
data, three blasting seismographs and
analysis software were écquired. Each
seismograph consisted of a 3-axis velocity
transducer, an air over-pressure
transducer, and a data acquisition and
storage device. The blasting analysis
software provided features for graphical

output of the wave forms in each of the

three axes and comparison of the BN RGO Rl e
Instantel Blastmate 111 Vibration Monitors

measured peak particle velocities and
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frequency content with various accepted standards developed by the U.S. Bureau of Mines and

others.

Each transducer measured velocities on three mutually perpendicular axes (Vx, Vy, V2)
corresponding to a radial, transverse, and vertical component. The data acquisition equipment
simultaneously recorded each geophone, in digital format, time-domain data for each of the three

mutually perpendicular axes at each of the four radial distances.

BLAST RECORDS

This study documents 2‘7' blasts which occurred on the Route 54 project in San Diego county
between June 18, 1999 and May 4, 2000. Blasting was performed within the Jurassic Santiago
Peak Volcanic rock formation. Prior to construction, existing roadway cuts exposed foliated,

welded siliceous tuff, jointed and fractured hornfels and andesite porphyry.

For each blast event, up to three blasting seismographs were deployed for measurements at -
varying distances from the blast site. The particle velocity time-history data for these 27 blasts
are included in the appendix. Electronic files from the monitoring, both proprietary Instantel
Blastware versions as well as exported ASCII text versions, are included on a compact disk with

this report.

Since the commencement of monitoring on May 28, 1999, approximately 70 blasts have been
recorded among three projects in San Diego county. Of that nﬁmber several blasts have had
reports of disturbances by nearby residents. To date, none of the blasts have caused any known
"damage to private or public facilities. With few exceptions, the mohitoring points have not
exceeded the recommended specified peak particle velocity. The continued monitoring efforts on
these ongoing projects is intended to add to the body of data available for a rigorous analysis of
blasting related to Caltrans projects, perhaps statewide, to further the confidence in reducing the

radius and thus the cost of pre-blast surveys.
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OBSERVATIONS

Vibration measurements at every distance and on every axes from the 27 recorded blasts were
plotted on a single log-log plot to demonstrate the attenuation relationship for groundborne

vibrations propagating through the specific subsurface materials in the area of this project.

11-SD-54/125
Construction Blasting, May 1999 through June 2000
Graph of Actual Distance versus Peak Particle Velocity

1000

100 — Pre-Blast Survey Radius (100 m

Safe Limit (50 mm/s)
Caltrans Specs.

Peak Particle Velocity (mm/s})

10 4
1 . -
Linear Least Squares Regression
Equation of line: PPV=1452(D) "%
#=0.465
0.1
10 100 1000

Actual Resultant Distance (m)

Actual Distance (6633) vs PPV (Transverse) Inst. 6633
Actual Distance (6633) vs PPV (Vertical) Inst. 6633
Actual Distance (6633) vs PPV (Longitudinal) Inst. 6633
Actual Distance (6543) vs PPV (Transverse) Inst. 6543
Actual Distance (6543) vs PPV (Vertical) Inst. 6543
Actual Distance (6543) vs PPV (Longitudinal) Inst. 6543
Actual Distance (6544) vs PPV (Transverse) Inst. 6544
Actual Distance (6544) vs PPV (Vertical) Inst. 6544
Actual Distance (6544) vs PPV (Longitudinal) Inst. 6544
- Best Fit Line

|>00Dl<<oo

The above plot shows peak particle velocities as a function of actual distance. Significant

observations resulting from the data collected in this study are as follows: '
e Using Caltrans’ threshold for structural damage of 2 inches per second (50 mm/sec),

structures beyond approximately 35 meters from the blast location would be considered

“safe” from any vibration-induced damage.
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e The use of a 100 meter pre-blast survey radius appears to be a reasonable limit that
would capture all structures susceptible to vibration-induced damage.

Plotting peak particle velocity normalized to charge weight, or scaled distance, yields the

following plot:
11-SD-54/125
Construction Blasting, June 1999 through May 2000
Graph of Scaled Distance versus Peak Particle Velocity
10000
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10
1 4
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Project Specmc Aﬂenuatlon Relatlonsmp I T ot
v=200{dW"?)"* , . ﬁ\\
0.01 ~ : = 3
1 10 100 I 1600
Propagation Law for Quarry Biasting
Scaled Distance (m/kg'?) U.S. Bureau of Mines Bulletin 656
(Nichols, Johnson and Duvall, 1671)
V=714(dW"?)7 8
® Scaled Distance (6633) vs PPV (Transverse) Inst. 6633
'O Scaled Distance (6633) vs PPV (Vertical) Inst. 6633
v Scaled Distance (6633) vs PPV (Longitudinal) Inst. 6633
v Scaled Distance (6543) vs PPV (Transverse) Inst. 6543
® Scaled Distance (6543) vs PPV (Vertical) inst. 6543
O Scaled Distance (6543) vs PPV (Longitudinal) Inst. 6543
& Scaled Distance (6544) vs PPV (Transverse) Inst. 6544
¢ Scaled Distance {6544) vs PPV (Vertical) Inst. 6544
A Scaled Distance {6544) vs PPV (Longitudinal) Inst. 6544

Significant observations resulting from the data collected in this study are as follows:

e The attenuation relationship based upon the least squares regression analysis for this
data set shows reasonably good agreement with those established by the U.S. Bureau
of Mines.

1) Data for this project is generally centered on the line (dashed) representing an upper
limit of ground vibrations established by the U.S. Bureau of Mines (Bulletin 656) in
1971. This relationship was déveloped based on monitoring of quarry blast
operations only, yet is seemingly applicable to construction blasting as well (this

relationship was used by the blasting consultant on this project to predict vibrations at
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nearby structures). The following equation represents this line in which the constant

is the y-intercept and the exponent is the slope:

PPV =T14(D /W)™
where, D=actual distance (meters)
and W=mass of explosive (kg)
By inspection, approximately one-half of the data points lie above this line. Vibrations
exceeding this line could be attributed to either contractor-specific blasting practices
(including but not limited to blast timing, coupling and explosive properties) or site-
specific characteristics including the geologic framework and directional effects.
Preliminary analysis of blast data at another project site in San Diego County
indicates a similar trend. Use of a cube root, rather than a square root, in the scaled
distance variable may result in significantly more data points plotting below' the
USBM attenuation relationship line.
Lower and upper-bound attenuation relationships specific to this project were
established such that approximately 95% of the data points fall within the lower and
upper bounds. The rate of vibration decay with distance (slope of line) is maintained

from the USBM equation.
Lower bound: PPV =200(D/ N

Upper bound: PPV =5000(D/ \/I; -6

In the early stages of blast monitoring seismographs were located at points up to the 300 m

radius, with very little to no energy received at that distance. Trigger velocities were set in the

range of 3 mm per second at those distances to actuate the seismograph. After a few

measurements at this distance, it was concluded that the possibility of damage was so slight as to

not warrant further testing at these distances. The constraints set on the blast energy to be

released were adequate to render no damage at the 300 m distance. As such, the subsequent

pre-blast survey radius for the Route 54/125 project was reduced from 300 m to 100 m. Direct

cost savings to Caltrans on this single project have been estimated to be $250,000.

Complaints by residents in the vicinity of the blasting operations were logged by the Caltrans

Resident Engineer on the project. A summary of the complaints is shown in the following table:

Final Report
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Address Date and Time  Nature of Problem Distance to
Complaint Blast(s) (m) and
Received Corresponding
Blast Number

431 Osage 6-21-99 Wall cracks 519 (3H)

8475 Avenida Angulia #28 6-28-99 14:33 Ceiling Cracks 118 (9B)

(Sweetwater View Condos)

529 Parkbrook St. 7-30-99 Newly constructed porch 324 (1H)
has shrunken post 375 (3H)

8472 Avenida Angulia 07-27-99 08:02  Living Room and 162 (9B)
Driveway Cracks 153 (10B)

523 Broadview St. 08-12-99 16:47 Cracks in ext. yard, back 230 (1H)
yard, hallway, crevice in 277 (3H)
garage slab

502 Broadview St. 09-21-99 15:28  Bedroom wall cracked 217 (1H)

271 (3H)

450 Broadview St. 11-02-99 17:54 = Crack in dining roomwall =~ 302 (1H)

342 (3H)

Sweetwater Views Condos  12-09-99 08:45  Pits in Plexiglass wall; 56 (10B)

Swimming Pool Area Concrete pool apron 56 (22B)
cracks 71(24B)

766 Parkbrook St. 12-27-99 10:05  One slab crack (living 870 (1H)
room, dining room, 916 (3H)
kitchen, bedroom)

411 Parkbrook St. 01-11-00 10:52 - Cracks in ceiling/wall at 465 (1H)

" kitchen, master bedroom 504 (3H)

and entry

Most of the complaints involved observations by the residents of cracks in walls, ceilings, and
concrete slabs. Those filing complaints claimed that these cracks were not present prior to
blasting operations. In general, it can often be very difficult to determine whether or not the
cracks were a direct result of the coristruction operations. In one case, prior to the first scheduled
blast for the 54/125 Route, a public notification was released to the local residents of the date of
an upcoming blasting event. However, the blast was delayed for approximately a week, but a
telephone call was received by the Resident Engineer on the originally scheduled blast day of

cracking to the party’s house.

It is well documented (Reiher 193'1) that the human response to vibrations can be “disturbing,”
even though those same vibration levels would be considered “safe” with a loW probability of
damage to structures. To illustrate this, the peak particle velocities estimated at the locations of
the complaints and the number of complaints were plotted as a function of actual distance from
the blast. Estimates of peak particle velocity were calculated in accordance with the U. S. Bureau

of Mines Bulletin 656 propagation law.
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Estimated Peak Particle Velocities and
Complaints as a Function of Distance

—— Complaints by
Residents

e —Om==Estimated Peak | T 2
Particle Velacity
{mm/s}

(&)

o
Peak Particle Velocity (mm/s)

Number of Complaints by Residents

100 300 §00 700 900
Distance from Biast (m)

Significant observations from the combined plot are as foliows:

o Measured particle velocities attenuated with distance, as did the number of complaints,
as would be expected.

e 70% of the complaints came from residents located between 100 and 500 meters from
the blast location.

¢ Within the range of distances where there were the most complaints, the maijority of
measured peak particle velocities in any direction were well below the Caltrans damage
threshold of 50 mm/s. ‘

'IMPLEMENTATION OF RESULTS

Although this study produced significant findings, further research involving a wider range of site
locations and blasting operations is warranted prior to a statewide implementation of revised pre-
and post-blast survey limits and associated specifications. In addition, in urban areas the
surrounding community’s perception of vibrations can be equally as important as the danger of
structural damage due to the vibrations. A thordugh understanding of this relationship is
necessary to establish a survey limit that adequat‘ely documents the impacted area without being

excessive.
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CONCLUSIONS AND RECOMMENDATIONS

Future research into setting pre-blast survey radius limits is justified by the fact that having a
scientific basis for determining the limits can lead to considerable savings. As the population
increases urban density, and the insatiable need for ever more roadways and shorter commute
times, new routes are being squeezed in amongst existing developments and into more difficult
terrain for construction that requires significant cost increases in construction. Every opportunity

needs to be explored to maximize the public’s investment in highway development.
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Date/Time

MicL at 14:35:39 June 21, 1999

Trigger Source Geo: 10.00 mm/s

Range

Mic: 6.32 pa.(L)
Geo :254 mm/s

Event Report

Serial Number BC6543 V 4.0-4.0 MiniMate Plus

Battery Level

6.4 Volts

Record Time 3.25 sec (Auto=3Sec) at 1024 sps
Job Number: 3

Notes

Location:

Client:
"User Name:

General:

Post Event Notes

11-SD-54/125 001923

BLAST3H STATION 4 + 59 TO 4 + 86

60.6 KG ANFO PER DELAY 372 m TO 6543

Calibration June 16, 1999 by Instantel Inc.
File Name H5437JUB.7F0
USBM RI8507 And OSMRE
254 | —— 1 : —
200+ 4
100

3

S

54.3 M LT 131 + 55 "B" LINE T\é‘
Microphone Linear Weighting E
PSPL 6.25 pa.(L) at 0.000 sec 2
ZC Freq 9.8 Hz 8
Channel Test Passed (Freq = 20.1 Hz Amp = 687 mv) 2
Tran Vert Long
PPV 3.43 1.14 3.17 mm/s
ZC Freq 18 32 17 Hz
Time (Rel. to Trig) 0.151 0.124 -0.092 sec
Peak Acceleration 0.0398 0.0398 0.0398 g
Peak Displacement 0.0291 0.00664 0.0317 mm
Sensorcheck ™ Passed Passed Passed
Frequency (Hz)

Peak Vector Sum 3.96 mm/s at 0.151 sec - Tran: + Vert: x Long: o

. A 4 ; ; ' ; | , . . ; | . ; 4 , I . , |

| . t t . i . . . . | } . . } } . } f
1 l +

MicL A M/\l JANE. N A 2

YW AV T AR
|
|

I
A/\f\l\k aa N Anaf N AN N

M
+—+

TR S
—t—+—+

Long __VVVUVUVU\'JVVVUVUVVV 1
T | 1
4+ I 4
I 1
Vert ..VVL,.VI\WIr\VA -V.ANM W N

"

I
|
|

M
F—+——+

;:...

/\{\/\ /\A/\ ANAA A

T
ottt

ORI T
=t

Tran _v\/\/\/y U\/V”V\/V"J“’\/ VA
|

. | . A , , | ,

I
ot

0.0 1.0

Time Scale: 0.20 sec/div. Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger=p— — —<

Printed: Aprit 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998

0.0

0.0

0.0

0.0



Date/Time  MicL at 14:35:40 June 21, 1999
Trigger Source Geo: 10.00 mm/s

Event Report

Serial Number BC6544 V 4.0-4.0 MiniMate Plus
Battery Level

6.4 Volts

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger=p— — —d

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998

Mic: 6.32 pa.{L) Calibration June 16, 1999 by Instantel Inc.
Range Geo 254 mm/s File Name H5447JUB.7G0
Record Time  4.25 sec (Auto=3Sec) at 1024 sps
Job Number: 3
Notes USBM RI8507 And OSMRE
Location:
Client:
254 | — ' it —
User Name: 200 ! ' ‘ ' iR
General:
Post Event Notes r
11-8D-54/125 001923 3
BLAST3H STATION 4 + 59 TO 4 + 86 N
60.6 KG ANFO PER DELAY183 m TO 6544. |
13m LT 129 + 70 "D" LINE ' ) |
£
Microphone Linear Weighting E I~
PSPL 15.5 pa.(L) at 0.458 sec =
ZC Freq 10 Hz 8 L
Channel Test Passed (Freq = 19.0 Hz Amp = 719 mv) 2 r
Tran Vert Long 0
PPV 5.21 394 432 mmis I
.ZC Freq 57 85 >100 Hz .
Time (Rel. to Trig)  -0.177  -0.248 0.326 sec
Peak Acceleration 0239 0159 0239 ¢ | |
Peak Displacement 0.0186 0.00769 0.00763 mm 100
Sensorcheck ™ Passed Passed Passed
Frequency (Hz)
Peak Vector Sum 5.54 mm/s at-0.177 sec Tran: + Vert: x Long: o
. A 4 : ; . I , . 4 ~ ! ) ; , . | : : . . | . " . ]
f | t t ' ' T ' f t t 1 ‘ ' ' f | ‘ i ' ; 7 f ' ' ;
4 | 4
MicL N ",.'I\‘i; MJ\/\WAA\/"/\WAW .AAVA/\ " V",'\VA\}A\/A'UWV'H'VA\\/MW
I I
is I i
Lo 1
L M 1
ong \LI il
Vert
Tran
~ ! , , , | : . . , | . , ! , , ‘ , | , . . ] 1
Y ‘ f f I i ' ‘ ‘ 1 ' ' ' \ i ' i ' i T i ' 1
0.0 1.0 2.0 3.0 4.0 5.0

0.0

0.0

0.0

0.0



Date/Time Tran at 14:35:42 June 21, 1999
Trigger Source Geo: 3.00 mm/s

Event Report

Serial Number BAB6633 V 4.0-4.0 BiastMate Il
Battery Level

6.3 Voits

Mic: 100.0 pa.(L) Calibration May 28, 1999 by Instantel Inc.
Range Geo :254 mm/s File Name H6337JUB.710
Record Time 2.0 sec at 1024 sps
Job Number: 1
Notes USBM RI8507 And OSMRE
Location: :
Client: | L | )
User Name: Zgg__ ! R ' 1
General:
Post Event Notes 100 T
11-SD-54/125 001923 I T
BLAST3H STATION 4 + 58 TO 4 + 86 T T
60.6 KG ANFO PER DELAY154 m TO 6543 L |
QUARRY ROAD 76.2 m SOUTH OF SWAPMEET RD g
Microphone Linear Weighting E
PSPL 5.00 pa.(L) at 0.442 sec =y
ZC Freq 9.7 Hz 8
Channel Test Passed (Freq = 19.3 Hz Amp = 690 mv) 2
Tran Vert Long
PPV 4.95 3.81 6.22 mm/s
ZC Freq 30 34 37 Hz
Time (Rel. to Trig) 0.746 0.947 1.248 sec
Peak Acceleration 0.146 0.186 0.186 g
Peak Displacement 0.0253 0.0138 0.0404 mm
Sensorcheck ™ Passed Passed Passed
Frequency (Hz)
Peak Vector Sum 6.56 mm/s at 0.163 sec Tran: + Vert: x Long: o
+ A 4 ; ; : : i | : : |
Il | ‘ 1
4 | 4
MicL l A "/\'\V\/\/v T P
4 l 4
[ I
I | | | I
o ) L LA "
T J.an;\/lm AA/"\ f\ N\I\ I\AM.M/\MA“AMI\AR [L\ (\ [\ 1
Long CAURVASA"A Uv WO Y U 4 \\; vLj\\j“v e
1 i AR R R T V WUW v |
1 | 1
1 | 1
i | 1
Vert 1L.l!..hJ Yl AJ\AANNM A e b AAARAAMAIMAK(\AM,\“AJAAH\ AAMK /‘\/\.mf\/\\f'\ N
er T V\I'IV'\(VWUV \Wf\[ viaTiia \;\)‘Yu\lvvwvvvvwwuvlwwawwvwvv VR I
I | I
1 | 1
Tran IWI\« AT b/ \ Awmi\mvvn/\/\/\f\ml\ IPYRINT T TTTN NI |
T v\/uwuwvuww vww www\!vvwwwww A Il
1 | , . , | , L1

7'y f t t
0.0

' L
t T T t t

1.0

Time Scale: 0.20 sec/div. Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger = p— — —<

Printed: Aprii 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998

2.0

0.0

0.0

0.0

0.0



Date/Time Tran at 13:35:30 June 18, 1999
Trigger Source Geo: 3.00 mm/s
Mic: 100.0 pa.(L)
Range Geo :254 mm/s
Record Time 2.0 sec at 1024 sps
Job Number: 1

Notes
Location:
Client:

User Name:
General:

Post Event Notes

11-SD-54/125 001923

BLAST 9B STATION 121 + 90 TO 122 +05
41 KG ANFO PER DELAY 114 m TO 6633
8546 LAKE BLUFF CIRCLE

Microphone Linear Weighting
PSPL 8.25 pa.(L) at 0.528 sec
ZC Freq 9.0 Hz

Event Report

Serial Number BA6633 V 4.0-4.0 BlastMate IlI

Battery Level
Calibration
"File Name

‘ Channel Test Passed (Freq = 19.3 Hz Amp = 786 mv)

Velocity (mm/s)

6.3 Volts
May 28, 1999 by Instantel Inc.
H6337J00.F60

USBM RI8507 And OSMRE

254 -

200--

100 -

50 -- T """”*f””;”

Time Scale: 0.20 sec/div  Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger=p» ¢

Printed: April 4, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998

Tran Vert Long N
2
PPV 4.57 3.17 4.32 mm/s
ZC Freq 57 20 20 Hz 1
Time (Rel. to Trig) 0.610 0.698 0.707 sec 1 2 5
Peak Acceleration 0.146 0.0663 0.0928 ¢ F H
Peak Displacement 0.0165 0.0215 0.0304 mm . ,:e”\'/“ert'fcyl(_ z)
. Sensorcheck ™ Passed Passed Passed ran: ertx Long: @
Peak Vector Sum 4.76 mm/s at 0.611 sec
v
MicL - , SN S N SV 3 )
Long ;,___.__._Q - C}’L Loh, A,\" .‘,”'\ ” oo ¢ e ,/;“x LVR'J“’K" s A Y i
Vert R oy, \'V“;«’/-\v"/"‘C“"“"’._‘rf,‘bji‘\;f*u%""‘\fl‘f*"(’{"ﬁ"ﬂ"";f"T:l"‘,‘"‘_f’}'Tf"y“f"""‘({C\“f“.‘:iﬁ'j “f’:‘lw\v/.<./‘ﬁ;/\r P - e :
v v .
Tran b ~ * - et i -
o A 1.0 2.0

0.0

0.0

0.0



Event Report

Date/Time Long at 10:33:33 July 2, 1999 Serial Number BC6543 V 4.0-4.0 MiniMate Plus
Trigger Source Geo: 3.00 mm/s Battery Level 6.4 Volts

Range Geo :254 mm/s Calibration June 16, 1999 by Instantel Inc.
Record Time-  3.75 sec (Auto=3Sec) at 1024 sps File Name H5437KED.BX0

Job Number: 10

Notes USBM RI8507 And OSMRE
EA 11-001923

SR 54/125 KP 9.7

Blast Number: ggg; - T o o
Monitoring Location:
Post Event Notes 100
11-SD-54/125 001923 - -
BLAST10B STATION 121+85 TO 122+05 - 50*: ST
41 KG ANFO PER DELAY 86 m TO 6543 o ; / ;
8573 LAKE BLUFF CIRCLE £
E S
Microphone  Linear Weighting %’ )
PSPL 12.3 pa.(L) at 0.366 sec o X
ZC Freq 5.3 Hz 2
Channel Test Passed (Freq = 18.6 Hz Amp = 668 mv)
Tran Vert Long 7
. 2
PPV 8.25 17.5 17.7 mm/s ‘
ZC Freq 64 37 43 Hz 1. ‘ :
Time (Rel. to Trig) 0150 0.125 0.059 sec 1 5 10 20
Peak Acceleration 0.305 0451 0663 g Frequency (Hz)
Peak Displacement 0.0197 0.0770 0.0673 mm Tran ¥ °\'/“ - VL -
Sensorcheck ™ Passed Passed Passed an. e x Long: ¢
Peak Vector Sum 18.7 mm/s at 0.126 sec
‘ v
MicL ‘ %'hf'ﬁklkv"{"" i s ‘;' 1% 4 = \f\, . i
Long - -
| -
N ||,‘,” :“ l|,|!,l ity -
Vert ‘nﬁ" “ 4=|\l{;““ :!I,' ‘(‘-\{ /‘_v“’.
- ‘,IfYa:‘}Hﬁ'”‘]\ V -
- v
Tran - it o e i
- R -
o 1.0 2.0 3.0 4.0

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 5.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger=p. ...~ <

Printed: April 4, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998

- 0.0

0.0

0.0

0.0



Event Report

Date/Time Vert at 10:33:34 July 2, 1999 Serial Number BA6633 V 4.0-4.0 BlastMate lll
Trigger Source Geo: 3.00 mm/s Battery Level 6.3 Volts
Mic: 100 pa.(L) Calibration May 28, 1999 by Instantel Inc.
Range Geo :254 mm/s File Name H6337KED.BYO
Record Time 3.0 sec at 4096 sps
Job Number;: 1
Notes USBM RI8507 And OSMRE
Location:
Client: 054
User Name: 200
General:
Post Event Notes
11-SD-54/125 001923 -
BLAST10B STATION 121+85 TO 122+05 - 2
41 KG ANFO PER DELAY 19 m TO 6633 9 .
86 M LT 121477 "BR" LINE E
Microphone Linear Weighting 2 +
[8]
PSPL 141 pa.(L) at 0.980 sec ] X:*’_}F
ZC Freq 98 Hz 3 c X
Channel Test Passed (Freq = 19.3 Hz Amp = 788 mv) —
5§
Tran Vert Long g g
PPV 231 30.5 364 mm/s ‘
ZC Freq 19.1 68 54 Hz L ‘ ﬁ
Time (Rel. to Trig) 0.317 0.043 0.311 sec 1 2 5 10 20 50 100 >
Peak Acceleration 0901 148 138 ¢ F H
Peak Displacement  0.114 0.0679 0.159 mm oo :“{,‘“ﬂ?cy'(_ z)
Sensorcheck ™ Passed Passed Passed ran: ert:x Long: o
Peak Vector Sum 38.2 mm/s at 0.311 sec
, \ 4 I
MicL oo At Lol L 0.0
} -
Long - :{A“‘;ﬁ:"l,,’\" - 0.0
: | :
vert - DG T © 0.0
b P T T -
; [ 1, Lo j
Tran A e - 0.0
d ‘ 1.0 20 30

Time Scale: 0.20 sec/divAmplitude Scale: Geo: 10.00 mm/s/div Mic: 50.0 pa.(L)/div

Trigger=p - ----4

Printed: April 4, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998



Event Report

Date/Time Long at 10:33:38 July 2, 1999
Trigger Source Geo: 3.00 mm/s

Range Geo :254 mm/s Calibration

Record Time  3.25 sec (Auto=3Sec) at 1024 sps File Name

Job Number: 10

Serial Number BC6544 V 4.0-4.0 MiniMate Plus
Battery Level 6.3 Volts

June 16, 1999 by Instantel inc.
H5447KED.C20

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 2.00 mrh/s/div Mic: 10.00 pa.(L)/div

Trigger=p - <

Printed: April 4, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998

" Notes USBM RI8507 And OSMRE
Location:
Client:
User Name: 2o -
General: '
Post Event Notes 100~ .
11-8D-54/125 001923 - -
BLAST10B STATION 121+85 TO 122+05 - S0 O
41 KG ANFO PER DELAY 156 m TO 6544 E - o -
8490 AVENIDA ANGUILA £ - _
P
Microphone  Linear Weighting S
PSPL 5.50 pa.(L) at 0.845 sec S -
ZC Freq 3.8Hz > -
Channel Test Passed (Freq = 20.1 Hz Amp = 669 mv) Tg
: B+
Tran Vert Long ] tha :
X xg¥
PPV 305 229 356 mm/s . L Xg +9€§ 5
ZC Freq 85 >100  >100 Hz 1 2 5 10 20 50 100 s
Time (Rel.to Trig)  0.055 -0.008 0.000 sec
Peak Acceleration 0159 0159 0212 g Frequency (Hz)
Peak Displacement 0.00614 0.00589 0.00707 mm Tran: + Vert: x Long: @
Sensorcheck ™ Passed Passed Passed
Peak Vector Sum 3.67 mm/s at 0.022 sec
Y
MicL . —— - 00
Long : 1\un'ﬂr A A ooy t 0.0
Vert : ):"u‘kﬁ"] . Giaiaats : 0-0
Tran - 'ni."'.‘l:.'fv‘,"’ﬁ' Lt - 0.0
= T -
o ' 1.0 2.0 3.0 4.0



Event Report

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger=p . -4

Printed: April 4, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998

Date/Time Long at 13:05:22 June 23, 1999 Serial Number BC6543 V 4.0-4.0 MiniMate Plus
Trigger Source Geo: 3.00 mm/s Battery Level 6.3 Volts
Range Geo :254 mm/s Calibration June 16, 1999 by Instantel Inc.
Record Time  3.75 sec (Auto=3Sec) at 1024 sps . File Name H5437JXW.CY0
Job Number: 11
Notes USBM RI8507 And OSMRE
Location:
Client:
User Name: ggg:"*"’”” o
General:
Post Event Notes 100~ -
11-SD-54/125 001923 - L
BLAST11B STATION 123 + 80 TO 124+40 - 50 ST
102 KG ANFO PER DELAY 195 m TO 6543 o /
VACANT LOT ON CULDESAC, EAST OF QUARRY Rd. E 20 //
| R > T
Microphone Linear Weighting & A
PSPL 20.5 pa.(L) at 0.099 sec S 10 - /
ZC Freq 12 Hz S - -
- Channel Test Passed (Freq = 20.1 Hz Amp = 673 mv) 5. -
o @ )
Tran Vert Long i Y &
2 %
oPL
PPV 2.92 2.79 3.68 mm/s u% o
ZC Freq 57 37 34 Hz 1 1 ‘ ‘
Time (Rel. to Trig)  -0.034 -0.048 0543 sec 1 2 5 1020
Peak Acceleration 0.106 0.0795 0.119 g Frequency (Hz)
Peak Displacement 0.00943 0.0118 0.0195 mm Tran: + Vert: x Long: &
Sensorcheck ™ Passed Passed Passed :
Peak Vector Sum 4.00 mm/s at 0.591 sec
) A _
MicL e A ™ "'\‘N"\,"\ a M /:ﬁ' r.”/f‘; o ey _ _ 3} -
4 W y CE gV v L
Long 24 ] \,f"l""f\ ,AL_."I?\‘_."nif ! z' ‘{,;,.".’,}:A‘«-‘"‘;,/;‘ j
Vert R o :
Tran o o -
- T 1.0 20 3.0 4.0

0.0

0.0

0.0

0.0



Event Report

Date/Time Tran at 13:05:24 June 23, 1999
Trigger Source Geo: 3.00 mm/s
Range Geo :254 mm/s

Record Time  4.75 sec (Auto=3Sec) at 1024 sps
Job Number: 11

Notes
Location:
Client:

User Name:
General:

Post Event Notes

11-SD-54/125 001923

BLAST11B STATION 123 + 80 TO 124+40
102 KG ANFO PER DELAY321 m TO 6544
89 mLT 122+20 "B" LINE

Microphone Linear Weighting

PSPL " 15.3 pa.(L) at 1.425 sec

ZC Freq 22 Hz

Channel Test Passed (Freq = 19.0 Hz Amp = 704 mv)

Tran Vert Long

PPV 226 16.6 19.0 mm/s
ZC Freq 32 34 37 Hz
Time (Rel. to Trig) 1.053 1268 1.299 sec
Peak Acceleration 0636 0398 0557 ¢
Peak Displacement 0.154 0.0694 0.0854 mm
Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 29.2 mm/s at 1.138 sec

Velocity (mm/s)

Serial Number BC6544 V 4.0-4.0 MiniMate Plus
Battery Level 6.3 Volts ‘
Calibration June 16, 1999 by Instantel Inc.
File Name

H5447JXW.D00

USBM RI8507 And OSMRE

1 2 5
Frequency (Hz)
Tran: + Vert: x Long: @

h 4
MicL - il - 0.0
Long kbl - 0.0
Vert - - 0.0
Tran P -~ 0.0
oo 3.0 4.0 ’

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 5.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger=p - <

Printed: April 4, 2001 (V 3.74 - 3.74) Format Copyrighted 1996-1998



Date/Time Tran at 13:05:26 June 23, 1999

Event Report

Serial Number BA6633 V 4.0-4.0 BlastMate il

¢

Time Scale: 0.20 sec/div
Trigger=p . ...... ¢

Printed: April 4, 2001 (V 3.74 - 3.74)

Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div

Format Copyrighted 1996-1998

Trigger Source Geo: 1.00 mm/s Battery Level 6.3 Volts
Mic: 100 pa.{L) Calibration May 28, 1999 by Instantel Inc.
Range Geo :254 mm/s File Name HB6337JXW.D20
Record Time 3.0 sec at 1024 sps
Job Number: 1
Notes USBM RI8507 And OSMRE
Location:
Client: 254
User Name: 200-. T ” T )
General:
Post Event Notes 100 - =
11-SD-54/125 001923 -
BLAST11B STATION 123 + 80 TO 124+40 - 50': 7 N
102 KG ANFO PER DELAY 321 m TO 6633 E )
15 m RT 127+35 "D" LINE £ - B
Microphone Linear Weighting b B
PSPL 7.25 pa.(L) at 0.798 sec 2 -
ZC Freq 17 Hz > +
Channel Test Passed (Freq = 19.3 Hz Amp = 780 mv) . N
Tran Vert Long 2% 7‘
PPV 114  0.889 127 mm/s ] A -
ZC Freq 30 57 47 Hz 1 2 5 10 20 50 100 >
Time (Rel. to Trig) 0.540 0.018 0.010 sec
Peak Acceleration  0.0398 0.0398 0.0398 g Frequency (Hz)
Peak Displacement 0.00651 0.00316 0.00521 mm Tran: + Vert: x Long: @
Sensorcheck ™ Passed Passed Passed
Peak Vector Sum 1.45 mm/s at 0.542 sec
MicL .- - » N S - - 0.0
Long v A B — 0.0
Vert R v - 0.0
Tran - e oot : 0.0
Y T o 1.0 2.0 3.0



Event Report

Date/Time Long at 13:57:17 July 14, 1999
Trigger Source Geo: 3.00 mm/s

Serial Number BC6543 V 4.0-4.0 MiniMate Plus

Battery Level

6.4 Volts

0.0

0.0

Range Geo :254 mm/s Calibration June 16, 1999 by Instante! Inc.
Record Time  4.25 sec (Auto=3Sec) at 1024 sps File Name H5437L0U.RHO
Job Number: 12
Notes USBM RI8507 And OSMRE
EA 11-001923
SR 54/125 KP 9.7
Blast Number: ggg N i I
Monitoring Location:
Post Event Notes 100 z
11-SD-54/125 001923 T -
BLAST 12B STATION 123+20 TO 123+80 - 50":
102 KG ANFO PER DELAY 169 m TO 6543 LY R
8573 LAKE BLUFF CIRCLE E
Microphone Linear Weighting %’ ,,,,,,,,,,,,,,,,,,,,,
PSPL 28.0 pa.(L) at 0.567 sec o
ZC Freq 5.2 Hz S
Channel Test Passed (Freq = 19.0 Hz Amp = 662 mv)
Tran Vert Long i
2
PPV 424 49.3 47.0 mm/s :
2C Freq 37 37 39 Hz 1- \ X
Time (Rel. to Trig) 0.400 0.281 0.359 sec 1 2 5 10 20 50 100 >
Peak Acceleration 1.42 1.46 158 ¢ Frequency (Hz)
Peak Displacement 0.172 0.228 0.187 mm Tram + ‘z;‘ert,‘;y Lo
Sensorcheck ™ Passed Passed Passed ran: ert g
Peak Vector Sum 57.1 mm/s at 0.282 sec
v
- ' [ vy ,Lli ?L' Mo -
MicL Lo D D e N s — 0.0
R T TR B
- ;I' -
- g iii!,|'l,«llf‘1 L | -
Loy |I':; t 'l|:|!,{.; r‘“l\l’p"!,,l“l!”"l »'“‘II’
Long _ ‘LI" i_,'ﬁ 5 i “n"hll ||I ﬂﬂ‘i‘ii"“hlil i'\illn" N
; T N
Vert - - 0.0
¥ ST .
Tran K J\"‘I" %‘ ;‘l: wl‘ikll ll' 'li-{rl ‘ll“ |I'.l)‘l:"l‘.{."‘ll“lm‘l“l .‘}:,I ;-.. §
VR " B
s |‘ ! Il -
oo 1.0 20 3.0 40 5.0

Time Scale: 0.20 sec/div - Amplitude Scale: Geo: 20.0 mm/s/div Mic: 10.00 pa.(L)/div

Trigger=p ... -.q

Printed: April 4, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998



Date/Time Vert at 13:57:17 July 14, 1999

Event Report

Serial Number

BAB633 V 4.0-4.0 BlastMate IH

Time Scale: 0.20 sec/div  Amplitude Scale: Geo: 20.0 mmy/s/div Mic: 20.0 pa.(L)/div

Trigger=p..-. . 4

Printed: April 4, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998

Trigger Source Geo: 3.00 mm/s Battery Level 6.3 Volts
Mic: 100 pa.(L) Calibration May 28, 1999 by Instantel Inc.
Range Geo :254 mm/s File Name H6337L0U.RHO
Record Time 3.0 sec at 4096 sps
~ Job Number: 1
Notes USBM RI8507 And OSMRE
Location:
Client:
User Name: gg‘éff* A B
General:
Post Event Notes 100 -
11-SD-54/125 001923 - =z
BLAST 12B STATION 123+20 TO 123+80 - T
102 KG ANFO PER DELAY 89 m TO 6633 Ky +¢
8546 LAKE BLUFF CIRCLE E X ;"' :
Microphone Linear Weighting £ -‘-' +
PSPL 69.8 pa.(L) at 0.386 sec o éﬁg %
ZC Freq 5.2 Hz 2 & -
Channel Test Passed (Freq = 19.0 Hz Amp = 773 mv) xa”?
+ :
Tran Vert Long x¢¢+
_ i i
PPV 286 490 319 mmis +
ZC Freq 85 325 193 Hz ] ‘ ‘ : : L
Time (Rel. to Trig) 0.360 0.338 0472 sec 1 2 5 10 20 50 100 >
Peak Acceleration 1.54 2.23 154 ¢ F H
Peak Displacement 0.0850 0.194 0.275 mm Tran: :e(g/uer:cyl(_ z) )
Sensorcheck ™ Passed Passed Passed ran: ertx Long:
Peak Vector Sum 53.1 mm/s at 0.174 sec
v
MicL - — § - - 0.0
Long ! 0.0
Vert - 0.0
Tran ; ‘ e T S e i S et - 0.0
A
o 1.0 2.0 3.0



Event Report

Date/Time Vert at 13:57:27 July 14, 1999
Trigger Source Geo: 3.00 mm/s
Range Geo 1254 mm/s

Record Time  3.75 sec (Auto=3Sec) at 1024 sps
Job Number: 12

Serial Number BC6544 V 4.0-4.0 MiniMate Plus
Battery Level 6.4 Volts

Calibration June 16, 1999 by Instantel Inc.
File Name H5447L0U.RRO

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger=p.. ... - ¢

Printed: April 4, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998

Notes USBM RI8507 And OSMRE
Location:
Client:
User Name: ggg':“'v”’ﬁ T e
General:
Post Event Notes 100~ -
11-SD-54/125 001923 T
BLAST 12B STATION 123+20 TO 123+80 5 ST
102 KG ANFO PER DELAY 102 m TO 6544 g / )
QUARRY RD. 152 M SOUTH OF ROCK/FILL CONTACT g ,__/// B
- Microphone Linear Weighting %
PSPL 30.8 pa.(L) at 0.544 sec o -
ZC Freq 8.7 Hz S =
Channel Test Passed (Freq = 20.1 Hz Amp = 683 mv)
Tran Vert Long -
2
PPV 419 495 749 mmfs |
ZC Freq 20 39 27 Hz 12 : ;
Time (Rel. to Trig) 0.264 0.108 0.035 sec 1 2 5 10
Peak Acceleration 0.0928 0.133 0.159 g F H
Peak Displacement 0.0268 0.0203 0.0450 mm Tran: ie?/“ergcyl(_ z)
Sensorcheck ™ Passed Passed Passed ran: ert: x Long:
Peak Vector Sum 7.75 mm/s at 0.035 sec
v
- .J ,"‘\
- o M
Y7 P S ROV, P LY S S V0NN . —
ST ving o V"
I i -
Long ~ .
_ “1‘5"""" ' ' -
Tran ~ sttt N vy -
o 1.0 2.0 3.0 4.0

- 0.0

0.0



Date/Time Long at 13:01:36 July 27, 1999

Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 19.7 mm/s at 0.622 sec

Event Report

Serial Number BAB6633 V 4.0-4.0 BlastMate I

May 28, 1999 by Instantel Inc.

USBM RI8507 And OSMRE

Trigger Source Geo: 2.00 mm/s Battery Level 6.2 Volts
Range Geo :254 mm/s Calibration
Record Time 3.0 sec at 4096 sps File Name H6337LOU.UQ0
Job Number: 1
Notes
Location:
Client:
) 254 |
User Name: 200 ‘
General:
Post Event Notes 100
11-SD-54/125 001923 I
BLAST 13B STATION 122+60 TO 123+20 T
102 KG ANFO PER DELAY 139 m TO 6633 L
8573 LAKE BLUFF CIRCLE I
E
Microphone Linear Weighting £
PSPL 14.5 pa.(L) at 0.719 sec 2
ZC Freq 12.8 Hz §
.Channel Test Passed (Freq = 19.0 Hz Amp = 775 mv) S
Tran Vert Long
PPV 6.48 15.5 180 mm/s
ZC Freq 55 35.9 49 Hz
Time (Rel. to Trig) 1.375 0.622 0.611 sec
Peak Acceleration 0371 0.742 0636 g
Peak Displacement 0.0207 0.0430 0.0478 mm

Frequency (Hz)
Tran: + Vert: x Long: o

L h 4 ; . , ! . , , | , . , |
' | i ' T ' I ’ ! ' ] ' ! ' I
1 | 1
MicL D L. A VAVAVAWAVAWMUJ\ B mllapd a I
[ W TRy A vy I
1 ‘ 1
t
l i
Long
Vert
T b M A AN LR AR 0 M e et ot i Bopdet sl st 1
ran v vlvv AR ANEM A RS R | M vwfw"
i t Il
L ' + L ] 4 | ¢ ' |
i A i ' f i 1 ; i f ! f i f 1
0.0 1.0 2.0 3.0

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 5.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger = p— — —<«

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998

0.0

0.0

0.0



Date/Time " Long at 13:01:37 July 27, 1999
Trigger Source Geo: 3.00 mm/s
Range Geo :254 mm/s

Record Time 4.5 sec (Auto=3Sec) at 4096 sps
Job Number: 13

Notes

EA 11-001923

SR 54/125 KP 9.7
Blast Number:
Monitoring Location:

Extended Notes
TEMP: 96 F

Post Event Notes

11-8D-54/125 001923

BLAST 13B STATION 122+60 TO 123+20
102 KG ANFO PER DELAY 82 m TO 6543
8546 LAKE BLUFF CIRCLE

Microphone Linear Weighting
PSPL - 39.3 pa.(L) at 0.661 sec
ZCFreq = 31.0Hz

Channel Test Passed (Freq = 19.0 Hz Amp = 681 mv)

Tran Vert Long

PPV 18.0 9.02 19.0
ZC Freq ' 42 57 394
Time (Rel. to Trig) 0.483 0.519 0.660
Peak Acceleration 0.742 0.424 0.689
Peak Displacement 0.106 0.0408 0.0765
Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 21.1 mm/s at 0.485 sec

Event Report

Serial Number BC6543 V 4.0-4.0 MiniMate Plus
Battery Level 6.4 Volits

Calibration June 16, 1999 by Instantel Inc.
File Name H5437LOU.UPO

USBM RI8507 And OSMRE

254 f —— ] :
2001

100

=+

Velocity (mm/s)

mm/s
Hz
sec

mm

Frequency (Hz)
Tran: + Vert: x Long: o

b1
-+

MicL‘

P T VO T N S S N

P R W S R

t—t——t—+—

Long

Vert

Tran

P T S T RS W W
4

t

t

n

|

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 5.00 mmy/s/div Mic: 10.00 pa.(L)/div

Trigger= p— — —d

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998

5.0

'
—tt—+

0.0

0.0

0.0

0.0



Date/Time Tran at 13:01:52 July 27, 1999
Trigger Source Geo: 3:00 mm/s

Range Geo :254 mm/s

Record Time 3.125 sec (Auto=3Sec) at 4096 sps
Job Number: 13

Notes

Location:

Client:

User Name:
" General:

Post Event Notes

11-SD-54/125 001923

BLAST 13B STATION 122+60 TO 123+20

102 KG ANFO PER DELAY 148 m TO 6544

QUARRY ROAD, 152 m SOUTH OF ROCK/FILL CONTACT

Microphone
PSPL

ZC Freq
Channel Test

Linear Weighting
12.0 pa.(L) at 0.342 sec
10.3Hz
Passed (Freq = 20.1 Hz Amp = 621 mv)
Tran Vert Long
241  mm/s
235 Hz
0.351 sec
0159 g
0.0208 mm
Passed

PPV

ZC Freq
Time (Rel. to Trig) 0.276
Peak Acceleration 0.159
Peak Displacement 0.0281
Sensorcheck ™ Passed

4.57
247

2.16
‘N/A
-0.247
0.106
0.0115
Passed

Peak Vector Sum 4.63 mm/s at 0.276 sec

N/A: Not Applicable

Event Report

BC6544 V 4.0-4.0 MiniMate Plus
6.4 Volts

June 16, 1999 by Instantel inc.
H54471.0U.V40

Serial Number
Battery Level
Calibration
File Name

USBM RI8507 And OSMRE

254
200+

L

100

T+t

Velocity (mm/s)

Frequency (Hz)
Tran: + Vert: x Long: o

RR

A/\AAA/\I\I\/\A/\ A Mgy

A AN A l\

MicL AR AV Y R TV AR L )

M
——t—+

A A A

VWV TV

Long ""V'VVVV'V W VLWAV,\'\/JM\;W VVA'VM"WM'WA"WA'IWV‘A Giaiay

PR R
——t—

Vert

P R R R T S R S |
t

T T B W S S R
1

Tran

et

O S W
-t

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger= p— — —<

Printed: Aprif 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998

>

0.0

0.0

0.0

0.0



Date/Time Long at 13:04:20 June 22, 1999
Trigger Source Geo: 3.00 mm/s

Event Report

Serial Number BA6633 V 4.0-4.0 BlastMate Il
Battery Level 6.3 Volts

Mic: 100.0 pa.(L) Calibration May 28, 1999 by Instantel Inc.
Range Geo :254 mm/s "File Name H6337JW1.N80
Record Time 2.0 sec at 1024 sps
Job Number: 1
Notes USBM RI8507 And OSMRE
Location:
Client: 254
User Name: 200 -
General:
100

Post Event Notes
11-SD-54/125 001923
BLAST14B STATION 126+23.5 TO 126+85

18.3 KG ANFO PER DELAY192 m TO 6633 :"T
QUARRY ROAD 76.2 m SOUTH OF SWAPMEET RD E
Microphone Linear Weighting %’
PSPL 19.8 pa.(L) at 0.939 sec ]
ZC Freq 13 Hz 2
Channel Test Passed (Freq = 19.3 Hz Amp = 788 mv)
Tran Vert Long
PPV 13.2 6.73 13.6 mm/s
ZC Freq 32 37 32 Hz
Time (Rel. to Trig) 0.865 0938 1.297 sec
Peak Acceleration 0490 0331 0437 g Frequency (Hz)
Peak Displacement 0.0514 0.0278 0.0643 mm Tran: f‘z/“ S VL ,
. Sensorcheck ™ Passed Passed Passed ran. ert:x Long: @
Peak Vector Sum 14.8 mm/s at 0.865 sec
\ 4
H ; ” A . i, It L £ P /A‘" v .

MicL S aaaant %Y P VN J‘m SBTA v\;«‘ v W ;o “/“‘ ot EAUN \ =

- v RURTACEIY yv i ¥ «v' ¥ i -
Long V:.;' 7 5‘/h wl:,ll” ".“v‘: Le M ""1'1“:" ‘.) K \_]‘ :,:_’, 4 Jai L - 2 ‘f\“A h .
Vert - Sty A NN i e ’l,{\ "-h.;k,;}\-t,ﬁ,x‘}9-3;u,§am‘s‘-z.g'f{ixqffi Hﬁﬁmiwﬁ,;
Tran i ' ‘l';f""f,r"'; i\"-"»’.“.’. ‘j",yb": ’\ - o o e ",’-’.' ! !w + v rl\;v“

oo 10 2.0

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 5.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger= p - .. 4

Printed: April 4, 2001 (V 3.74 - 3.74)

Format Copyrighted 19961998

- 0.0

0.0

0.0



Date/Time Long at 11:02:40 July 8, 1999
Trigger Source Geo: 3.00 mm/s
Range Geo 254 mm/s

Job Number: 12

Notes

EA 11-001923

SR 54/125 KP 9.7
Blast Number:
Monitoring Location:

Post Event Notes
11-SD-54/125 001923

BLAST 15B STATION 123+75 TO 124+40

Event Report

Serial Number BC6543 V 4.0-4.0 MiniMate Plus

Battery Level 6.5 Volts

Calibration June 16, 1999 by Instantel Inc.
Record Time  3.75 sec (Auto=3Sec) at 1024 sps File Name H5437KP1.OGO

254

USBM RI8507 And OSMRE

27 KG ANFO PER DELAY 99 m TO 6543 Q) B )
QUARRY RD, 152 m SOUTH OF ROCK/FILL CONTACT E %
Microphone Linear Weighting *g
PSPL 15.5 pa.(L) at 0.895 sec o z
ZC Freq 12 Hz 2 E
Channel Test Passed (Freq = 19.0 Hz Amp = 657 mv) -
Tran Vert Long -
2—
PPV 4.06 317 419 mm/s
ZC Freq 47 39 57 Hz 1~ (]
Time (Rel. to Trig) 0.646 0487 0645 sec 1 5 10
Peak Acceleration 0.133 0.0928 0.146 g Frequency (Hz)
Peak Displacement 0.0198 0.0125 0.0126 mm Tram 4 ‘:/ - XV Looe
Sensorcheck ™ Passed Passed Passed ran. ert 'g:
Peak Vector Sum 6.06 mm/s at 0.645 sec
v ‘

Micl — — el

i !l Py thy, ! “l\“..' R E
Long T e Sy -

-~ ! i i

- o -
Tran - i ol ‘ i n

d 1.0 2.0 3.0 4.0

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger= p...__.

Printed: April 4, 2001 (V 3.74 - 3.74)

-

Format Copyrighted 1996-1998

o
o

°
o

0.0

0.0



Date/Time Tran at 11:02:41 July 8, 1999
Trigger Source Geo: 3.00 mm/s
Mic: 100 pa.(L)
Range Geo :254 mm/s
Record Time 3.0 sec at 4096 sps
Job Number: 1

Notes
Location:
Client:

User Name:
General:

Post Event Notes

11-8D-54/125 001923

BLAST 15B STATION 123+75 TO 124+40
27 KG ANFO PER DELAY 112 m TO 6633
8546 LAKE BLUFF CIRCLE

Microphone ~ Linear Weighting
PSPL 32.3 pa.(L) at 0.551 sec
ZC Freq 10.0 Hz

Channel Test Passed (Freq = 19.3 Hz Amp =732 mv) '

Tran Vert Long

Event Report

Serial Number BA6633V 4.0-4.0 BlastMate Ill
Battery Level 6.3 Volts

Calibration May 28, 1999 by Instantel Inc.
File Name H6337KPI.OHO
USBM RI8507 And OSMRE
254
200 - -
100-- -
0
£
E
2
0
o
o
>

PPV 271 17.1 23.2 mm/s

ZC Freq 41 320 281 Hz
Time (Rel. to Trig) 0506 0520 0.561 sec
Peak Acceleration 111- 0583 0530 ¢
Peak Displacement 0.107 0.0834 0.103 mm
Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 34.7 mm/s at 0.506 sec

5 10 20 50 100 »

Frequency (Hz)
Tran; + Vert: x Long: @

v .
c | \ :
. - o~ ».,‘:Uwg , ;W/\A\H

MicL - ool "“\N"]"M - "-\MFV\*‘; . 20
Long “lﬁ?f\f g ) L
. \! - 0.0
Tran - tidy! L
-® 1.0 2.0 30

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 10.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger=p - <

Printed: April 4, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998



Event Report

Q

reR

Date/Time " Long at 11:57:23 July 29, 1999 Serial Number BA6633 V 4.0-4.0 BlastMate lll
Trigger Source Geo: 2.00 mm/s Battery Level 6.3 Volts
Range Geo :254 mm/s Calibration May 28, 1999 by Instantel inc.
Record Time 3.0 sec at 4096 sps File Name H6337LSH.7NO
Job Number: 1
Notes USBM RI8507 And OSMRE
Location:
Client:
254 } ———f————+] } :
User Name: 200 ' L ' ’
General:
Post Event Notes 1001~
11-SD-54/125 001923 T
BLAST 17B STATION 122445 TO 123+10 T
27 KG ANFO PER DELAY 112 m TO 6633 . L
8573 LAKE BLUFF CIRCLE K4
£
Microphone Linear Weighting £
PSPL 15.8 pa.(L) at 0.493 sec 2
ZC Freq 27.7 Hz 8 L
Channel Test Passed (Freq = 19.3 Hz Amp = 747 mv) 9 r
Tran Vert Long B
PPV 889 13.0 192 mm/s i
ZC Freq 50 33.6 50 Hz
Time (Rel. to Trig) 0.401 0.177 0.211 sec
Peak Acceleration  0.371 0689 0742 g
Peak Displacement 0.0249 0.0356 0.0577 mm
Sensorcheck ™ Passed Passed Passed
Frequency (Hz)
Peak Vector Sum 19.5 mm/s at 0.211 sec Tran: + Vert: x Long: o
| " | L | | ) |
MicL
Long
1 | L
Vert | V'XW ’U\ Y'JU' I"AYII"MWMIIFV_W .
I : ;
! | 1
1 l i
Tran 1 Jvn el bl M‘Ln‘n ikl aadosiag 1
I Rl
. 1
+ , . s [ : I )y L 4 L | ' ! )
: i , : ; J , K i . \ f i ;
0.0 1.0 20

Time Scale: 0.20 sec/div  Amplitude Scale: Geo: 5.00 mm/s/div Mic: 10.00 pa.(L)/div
Trigger=p— — —d

Printed: April 6, 2001 (V 3.74 - 3.74) Format Copyrighted 1996-1998



Date/Time Long at 11:57:24 July 29, 1999
Trigger Source Geo: 3.00 mm/s

Range Geo :254 mm/s

Record Time 3.625 sec (Auto=3Sec) at 4096 sps
Job Number: 17

Notes

EA 11-001923

SR 54/125 KP 9.7
Biast Number:
Monitoring Location:

Extended Notes
TEMP: 96 F

Post Event Notes

11-SD-54/125 001923

BLAST 17B STATION 122+45 TO 123+10
27 KG ANFO PER DELAY 76 m TO 6543
8546 LAKE BLUFF CIRCLE

Microphone Linear Weighting
PSPL 26.5 pa.(L) at 0.364 sec
ZC Freq 23.3Hz

Channel Test Passed (Freq = 19.0 Hz Amp = 674 mv)

Tran Vert Long

PPV 249 14.4 325 mm/s
ZC Freq 35.3 47 359 Hz
Time (Rel. to Trig) 0.408 0.228 0.180 sec
Peak Acceleration 0583 0477 0901 g

Peak Displacement

Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 36.3 mm/s at 0.181 sec

0.108 0.0649 0.141 mm

Event Report

Serial Number BC8543 V 4.0-4.0 MiniMate Plus

Battery Level 6.4 Volts

June 16, 1999 by Instantel Inc.
H5437LSH.700

USBM RI8507 And OSMRE

Calibration

File Name
254 %
200
100

Velocity (mm/s)

Frequency (Hz)
Tran: + Vert:x Long: o

.

MiclL

Long

Vert

Tran

Time Scale: 0.20 sec/div. Amplitude Scale: Geo: 10.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger = p— — —<

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998
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— 0.0

0.0

0.0



Date/Time Vert at 11:57:40 July 29, 1999
Trigger Source Geo: 3.00 mm/s

‘Range Geo :254 mm/s

Record Time 3.125 sec (Auto=3Sec) at 4096 sps
Job Number: 17

Notes
Location:
Client:

User Name:
General:

Post Event Notes

11-8D-54/125 001923

BLAST 17B STATION 122+45 TO 123+10
27 KG ANFO PER DELAY 187 m TO 6544
8504 LAKE BLUFF CIRCLE, SE CORNER

Microphone Linear Weighting

PSPL 5.75 pa.(L) at 0.983 sec

ZC Freq 3.9 Hz

Channel Test Passed (Freq = 20.1 Hz Amp = 656 mv)
Tran Vert Long

PPV 4.06 419 483 mm/s

ZC Freq 253 25.6 33.6 Hz

Time (Rel. to Trig) 0.019 0.048 0.308 sec

Peak Acceleration 0.159 0.159 0.159 g

Peak Displacement 0.0262 0.0197 0.0266 mm

Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 6.31 mm/s at 0.307 sec

Event Report

Serial Number
Battery Level

BC6544 V 4.0-4.0 MiniMate Pius
6.3 Volts

Calibration June 16, 1999 by Instantel Inc.
File Name H5447LSH.840
-USBM RI8507 And OSMRE
254 | e e SR | —
200+ £
100

s

e

Velocity (mm/s)

Frequency (Hz)
Tran: + Vert: x Long: o

r Y — ; | : b b : T | 1
MicL v“J(v “v"'r‘v"l'v- v'v'r"v'vA-Mv""M'W\/V VAR ""J\/\\f'
[ i
1 | 1
1 | 1
Long : Vﬂvﬂvﬂwmvﬂvhuﬁvﬁ UIVAv ! VA 'I\VRWAVLVLWAVAUA :
- :
I i
1 | 1
Vert j | 4 hu"‘val' "p"vﬂ I
I | 1
T Il
1 ! I
Tran ; VAV”V?VA U\UAAUAJV‘AUAU%QA UAVAVA\JAVAVAV \IAVAV :;
L : l } : : : } : ; . } : t : : | . ' i
: 0.0 1.0 2.0 _ 3.0 4.0

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger = p— — —«¢

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998

0.0

0.0



Date/Time Long at 14:29:45 July 1, 1999
Trigger Source Geo: 3.00 mm/s
Range Geo :254 mm/s

Event Report

Record Time  4.25 sec (Auto=3Sec) at 1024 sps

Job Number: 18

Notes
EA 11-001923
SR 54/125 KP 9.7

Serial Number BC6543 V 4.0-4.0 MiniMate Plus
Battery Level 6.4 Volts

Calibration June 16, 1999 by Instantel Inc.
File Name H5437KCT.LLO

USBM RI8507 And OSMRE

Blast Number: By - R
Monitoring Location:
Post Event Notes 100 -
11-SD-54/125 001923 z -
BLAST18B STATION 121+80 TO 122+45 % R
27 KG ANFO PER DELAY 109 m TO 6543 g . e B
8573 LAKEBLUFF CIRCLE §, - A—_///
Microphone Linear Weighting % e
PSPL 34.8 pa.(L) at 0.372 sec k) §(X o
ZC Freq 13 Hz S X oy
Channel Test Passed (Freq = 20.1 Hz Amp = 659 mv) é‘
Tran Vert Long ' 2
2
PPV 16.9 25.1 51.8 mm/s
ZC Freq 47 37 47 Hz 1 ‘; S
Time (Rel. to Trig) 0.599 0462 0.360 sec 1 2 5 10 20
Peak Acceleration 0.729 1.01 216 g F (H
Peak Displacement 0.0506 0.0876 0.184 mm Tran: ie”\'/“e;cy N :) .
Sensorcheck ™ Passed Passed Passed ran: ert:x Long:
Peak Vector Sum 52.5 mm/s at 0.360 sec
v
E ' '::? I T ' :'
Micl e Ll b e
: : A "\, |‘4 'i l,‘\“' ¥/
- 1‘ -
: g }
L . :."', . l:l"‘v‘:‘"l,y.“,lll,nf\,,.A. " H
ong = “‘l".""ib'"‘tl; T -
. | :
Vert . - ,;"'~ri"’.,‘lf‘lb"’,"(l."\lk,*,n -
T T .
Tran N Ay i j
o 1.0 2.0 3.0 4.0 50

.

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 20.0 mm/s/div Mic: 10.00 pa.(L)/div

Trigger= p--———— - <

Printed: April 4, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998



Date/Time Tran at 14:29:47 July 1, 1999 -
Trigger Source Geo: 3.00 mm/s
Mic: 100 pa.(L)
Range Geo 254 mm/s
Record Time 3.0 sec at 4096 sps
Job Number: 1

Notes
Location:
Client:

User Name:
General:

Post Event Notes
11-8D-54/125 001923

Event Report

Serial Number BA6633 V 4.0-4.0 BlastMate 1l
Battery Level 6.3 Volts

Calibration May 28, 1999 by Instante! Inc.
File Name H6337KCT.LNO

USBM RI8507 And OSMRE

200 -

100--

BLAST18B STATION 121+80 TO 122+45 - 50 /‘/’7"* -
27 KG ANFO PER DELAY 55 m TO 6633 0 : 7 B
86 m LT 121+77 "BR" LINE. E /? g
R > e
Microphone Linear Weighting 0 A 4.
7] + %
PSPL 65.5 pa.(L) at 0.679 sec o B
ZC Freq 8.5 Hz 3 &+
Channel Test Passed (Freq = 19.0 Hz Amp = 750 mv) b %
N L
Tran Vert Long : g T
2 X
PPV 263 203 27.3 mmis %,
ZC Freq 43 42 19.3 Hz 1 : - i !
Time (Rel. to Trig) 0490 0273 0.669 sec 1 2 5 10 20
Peak Acceleration 0.848 - 0.742 111 g F H
Peak Displacement 0.114 00742 0.162 mm T Ti‘;’er?,cyé 2)
Sensorcheck ™ Passed Passed Passed ran: ert x Long: o
Peak Vector Sum 28.9 mm/s at 0.670 sec
v -
MicL
Long . e
Vert
Tran &
) 1.0 20 3.0

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 10.00 mm/s/div Mic: 20.0 pa.{L)/div

Trigger= p - ----..q

Printed: April 4, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998

- 0.0
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- 0.0

0.0



Date/Time Vert at 14:29:51 July 1, 1999

Event Report

Serial Number BC6544 V 4.0-4.0 MiniMate Plus

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger=p - <

Printed: April 4, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998

Trigger Source Geo: 3.00 mm/s Battery Level 6.4 Volts

Range Geo :254 mm/s Calibration June 16, 1999 by Instantel Inc.

Record Time  3.25 sec (Auto=3Sec) at 1024 sps File Name H5447KCT.LRO

Job Number: 18°
'Notes USBM RI8507 And OSMRE
Location:

Client: 254

User Name: 200 B
General:

Post Event Notes 1°°§
11-SD-54/125 001923 N -
BLAST18B STATION 121+80 TO 122+45 . 50— e

27 KG ANFO PER DELAY 191 m TO 6544 g B s )
8490AVENIDA ANGUILA é ._/// i
Microphone Linear Weighting %

PSPL 7.50 pa.(L) at 0.670 sec -]

ZC Freq 6.6 Hz 3

Channel Test Passed (Freq = 19.0 Hz Amp =724 mv)

Tran Vert Long T
2

PPV 241 330 254 mm/s ‘

ZC Freq 32 43 57 Hz 1 ‘

Time (Rel. to Trig) 0.002 0.029 0.335 sec 1 2 5 10

Peak Acceleration 0119 0146 0119 g F H

Peak Displacement 0.0214 0.0114 0.0136 mm o ie%”er?cyl(_ z) ,

Sensorcheck ™ Passed Passed Passed an. ert:x Long: 2

Peak Vector Sum 3.67 mm/s at 0.031 sec

v

MicL S =S

Long }q "‘WH..'«‘\T,{\ ‘L]‘ l(“\' l‘y’“‘.“ b ._
Vert ;/ ‘1|‘[ r‘I.‘ f"q“‘(:’;‘l \"A‘ﬂ LAl :
Tran  evembaidalandas -

o 1.0 2.0 3.0 4.0

0.0

0.0

0.0

0.0



Event Report

Date/Time Vert at 12:00:28 August 4, 1999 Serial Number BA6633 V 4.0-4.0 BlastMate Il

Trigger Source Geo: 2:00 mm/s Battery Level 6.3 Volts
Range Geo :254 mm/s Calibration May 28, 1999 by Instantel Inc.
Record Time 3.0 sec at 4096 sps File Name H6337M3L.CS0
Job Number: 19
Notes USBM RI8507 And OSMRE
Location:
Client: 254 [ P | R B
“User Name: 200 ! L ! R
General:
Post Event Notes
11-SD-54/125 001923
BLAST19B STATION 122+20 TO 122+60
82 kg PER DELAY, 104 m TO 6633
8546 LAKEBLUFF CIRCLE g
Microphone Linear Weighting £
PSPL 60.8 pa.(L) at 0.346 sec 2
ZC Freq 13.5 Hz 8
Channel Test Passed (Freq = 19.0 Hz Amp = 735 mv) 2
Tran Vert Long
PPV 6.22 6.10 6.48 mm/s
ZC Freq 22.8 43 288 Hz
Time (Rel. to Trig) 0.206 0.342 0.165 sec
Peak Acceleration 0.212 0318 0212 g
Peak Displacement 0.0397 0.0229 0.0381 mm
Sensorcheck ™ Passed Passed Passed
Frequency (Hz)
Peak Vector Sum 7.82 mm/s at 0.138 sec Tran: + Vert: x Long: @
. A 4 , : . . ] : . . . | : ) : ; |
I i . : . . } K ; , , | } . . : ]
4 | 4
MiCL m.lu. P vy, UA {\ /\I\ \)/\“ U/\A'VA AAVI\ /\ /\w \Jﬂ"\./",\w VY 0.0
I v\/v VS | I
i | ’ ‘ 1
| | |
1 | !h ﬂ A [\ ' -]
Long + .|mf\n MAA mmﬂ (\ han\M ﬂ.AAI\nhf"\A./\{'\IAAI\/\I\r\VV o : 1 o0
I e A o
1 | , L
! | !
1 | j il
) | h AANIAA A AAJAA Anhann A 1
Vert :A MV vvuv« v/\w\/\!\j‘\vvwv AVVAVV\I\)UV T 0.0
1 | I
1 | |
1 | ‘ 1
1 II\AA {\AAA(\/\ /\J\/\["\ﬂ/\f\“\/\/\ hAAfMAAAJ\AA A an i
Tran 7 vawww wwwwuwvuwvwv R Lo
1 | 1
Ty " | L ) ) { L I | | | | T
' A ! ' " ' T T, ' T ! I ! T ' ' I

0.0 1.0 2.0 3.0

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 2.00 mm/s/div Mic: 20.0 pa.(L)/div
Trigger = p— — —<«

Printed: April 6, 2001 (V 3.74 - 3.74) Format Copyrighted 1996-1998



Date/Time Vert at 12:00:30 August 4, 1999

Event Report

Serial Number

BC6543 V 4.0-4.0 MiniMate Pius

Trigger Source Geo: 3.00 mm/s Battery Level 6.3 Volts
Range Geo :254 mm/s Calibration June 16, 1999 by Instante! Inc.
Record Time  3.875 sec (Auto=3Sec) at 4096 sps File Name H5437M3L.CU0
Job Number: 19
Notes USBM RI8507 And OSMRE
EA 11-001923
SR 54/125 KP 9.7 . ! L | .
Blast Number: ;;;A_ ' L ! ' T"
Monitoring Location:
Extended Notes 100+ <
TEMP: 96 F I T
Post Event Notes T T
11-SD-54/125 001923
BLAST19B STATION 122+20 TO 122+60 )
82 kg PER DELAY,197 m TO 6543 E
8504 LAKE BLUFF CIRCLE E
=
Microphone Linear Weighting ]
PSPL 17.5 pa.(L) at 0.617 sec 2
ZC Freq 3.8Hz >
Channel Test Passed (Freq = 19.0 Hz Amp =712 mv)
Tran Vert Long
PPV 2.67 4.70 3.56 mm/s
ZC Freq 60 57 372 Hz
Time (Rel. to Trig) 0.045 0.063 0.594 sec
Peak Acceleration 0.159 0.265 0.159 g
Peak Displacement 0.0133 0.0189 0.0192 mm
Sensorcheck ™ Passed Passed Passed
Frequency (Hz)
Peak Vector Sum 5.37 mm/s at 0.053 sec Tran: + Vert: x Long: o
' L ! L | ' | L { L | ! . | ' ' {
f | t f f + | f t f i f t f t } : t ;
| A 1
MicL ]"TT‘P' TYRTIV PP am— WMV/V\AWA‘\]A\/AV \—J P ~—r
! I 1
4 | 4
I | I
L 1 A /\.AA ﬂ.m fan alas AAAAAA[\A Aﬂm.A/\AAI\A ~ T
ong T ﬂ\/v},vvw'v vawwwvvwwvvvvvvvvVvvwvwv T
1 | 1
Vert T P vvwvv Vw‘y“ 1
I | 1
I | T
1 A| Ly, .l\ NN LT PO VT I
Tran T | v ‘”VWV’"VUVVWVWUUVV" WA AR A T
il | 1
+ s 4 ' | n | " L 1 L + | T
f y Y f ‘ f ' T ' i t T f f i ' ; ' f |
0.0 1.0 2.0 3.0 4.0

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger= pb— — —«

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998

0.0

0.0

0.0

0.0



Date/Time Vert at 12:00:47 August 4, 1999

Trigger Source Geo: 3.00 mm/s
Range Geo :254 mm/s

Record Time 4.25 sec (Auto=3Sec) at 4096 sps

Job Number: 19

Notes
Location:
Client:

User Name:
General:

Post Event Notes

11-8D-54/125 001923 .
BLAST19B STATION 122+20 TO 122+60
82 kg PER DELAY, 104 m TO 6544

Event Report

Serial Number BC6544 V 4.0-4.0 MiniMate Plus
Battery Level 6.3 Volts

Calibration June 16, 1999 by Instantel Inc.
File Name H5447M3L.DBO

USBM RI8507 And OSMRE

8566 LAKEBLUFF CIRCLE g
Microphone Linear Weighting E
PSPL 46.3 pa.(L) at 0.290 sec £
ZC Freq 8.9 Hz 8
Channel Test Passed (Freq = 20.1 Hz Amp = 706 mv) 2
Tran Vert Long
PPV 251 21.6 251 mm/s
ZC Freq 59 53 53 Hz
Time (Rel. to Trig) 0.157 0.108 0.146 sec
Peak Acceleration 0954 0742 .0954 g
Peak Displacement 0.0746 0.0748 0.0997 mm
Sensorcheck ™ Passed Passed Passed
Frequency (Hz)
Peak Vector Sum 33.5 mm/s at 0.146 sec Tran: + Vert: x Long: o
) } L L y | | s \ ! : | ; "
t ! . . . , | t ‘ . t | : .
MicL
Long
Vert
Tran
—_—tr
2.0 3.0 4.0

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 10.00 mm/s/div Mic: 20.0 pa.(L)/div

Trigger= p— — —4

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998

0.0

0.0

0.0

0.0



Date/Time Long at 12:00:07 August 9, 1999
Trigger Source Geo: 2.00 mm/s

Range Geo :254 mm/s

Record Time 3.0 sec at 4096 sps

Job Number: 20

Notes
Location:
Client:

User Name:
‘General:

Post Event Notes

11-SD-54/125 001923

BLAST20B STATION 121 + 80 TO 122 + 20
82 kg PER DELAY, 95 m TO 6633

Event Report

Serial Number BA6633 V 4.0-4.0 BlastMate Il
Battery Level
Calibration
File Name

6.2 Volts
May 28, 1999 by Instantel Inc.
H6337MCU.O70

USBM RI8507 And OSMRE

254 | ] |
200

T

100+

8566 LAKEBLUFF CIRCLE ’g
Microphone Linear Weighting £ B
PSPL 29.0 pa.(L) at 1.623 sec 2
ZC Freq 6.8 Hz 8 L
Channel Test Passed (Freq = 19.3 Hz Amp = 759 mv) 3 T
Tran Vert Long T
PPV 165 237 165 mm/s ¥
ZC Freq 37.9 37.2 51 Hz Co
Time (Rel. to Trig) 0.203 0.329 1.097 sec
Peak Acceleration 0530 0636 0636 g ') ﬁ
Peak Displacement 0.0728 0.0879 0.0637 mm 0
Sensorcheck ™ Passed Passed Passed
Frequency (Hz)

Peak Vector Sum 28.8 mm/s at 0.329 sec Tran: + Vert: x Long: @

' 4 ; L | 1 L | 1 | y f {

t | . t + } t . . t | t } t

Y \Mj IR

oo
MicL 1 Lot HAIMMAA AM N\«A’u M‘ m f\A A1 {\. /\/\1 MJ\M ﬁ/\vf\wj\u
— AT v v

Long — \{ h
|
i |
|
Vert ' ln ﬂ il nnﬂnnﬂnnunhhMMMnkv/\ﬂNAMMM{\AMWMAAI\/\AWAV.AI\.!\MA/\
A
l
|
|
A bt i bl

A A

1 . | s ; |

1 A + t

T t t + t T

1.0 ' 2.0

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 10.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger = p— — —<«

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998
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0.0



Date/Time " Vert at 12:00:08 August 9, 1999
Trigger Source Geo: 3.00 mm/s

Range Geo :254 mm/s

Record Time 4.5 sec (Auto=3Sec) at 4096 sps
Job Number: 20

Notes

EA 11-001923

SR 54/125 KP 9.7
Blast Number:
Monitoring Location:

Extended Notes
TEMP: 96 F

Post Event Notes
11-8SD-54/125 001923 )
BLAST20B STATION 121 + 80 TO 122 + 20

Event Report

Serial Number
Battery Level

BC6543 V 4.0-4.0 MiniMate Pius
6.3 Volts

June 16, 1999 by Instantel Inc.
H5437MCU.080

USBM RI8507 And OSMRE

Calibration

File Name
254
200+
100

82 kg PER DELAY, 89 m TO 6543 2

SWEETWATER VILLAS, UNIT 23 E
>

Microphone Linear Weighting o

PSPL 62.0 pa.(L) at 1.474 sec 2

ZC Freq 5.6 Hz >

Channel Test Passed (Freq = 19.0 Hz Amp = 701 mv)

Tran Vert Long

PPV 154 329 138 mmis

ZC Freq 29.7 53 48 Hz

Time (Rel. to Trig) 0.340 1.101 1.542 sec

Peak Acceleration 0.477 175 0530 g

Peak Displacement 0.0858 0.0925 0.0611 mm

" Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 33.6 mm/s at 1.101 sec

Frequency (Hz)
Tran: + Vert: x Long: o

; T — : }
o 1
et T )\ MMI\M h nu,/\)\ ol J\M - i
SR AL i
I ' 1
I I
1 [
Long 1
T 1
| 1
| I
Vert T
Tran
h &0 : ‘ | ’ 1{0 ! | ' : 2?0 ‘\ } } ’ 3?0 : I | | 4i0 { % 5%0 ’

Time Scale: 0.20 sec/div. Amplitude Scale: Geo: 10.00 mm/s/div Mic: 20.0 pa.(L)/div

Trigger = p— — —<«¢

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998

0.0

0.0

0.0

0.0



Date/Time Long at 12:00:28 August 9, 1999
Trigger Source Geo: 3.00 mm/s

Range Geo :254 mm/s

Record Time 4.125 sec (Auto=3Sec) at 4096 sps
Job Number: 20

Notes
Location:
Client:

User Name:
General:

Post Event Notes

11-SD-54/125 001923

BLAST20B STATION 121 + 80 TO 122 + 20
82 kg PER DELAY, 188 m TO 6544

8504 LAKEBLUFF CIRCLE, SE CORNER

Microphone Linear Weighting

PSPL 13.5 pa.(L) at 0.499 sec

ZC Freq 6.6 Hz

Channel Test Passed (Freq = 20.1 Hz Amp = 705 mv)
Tran Vert Long

PPV 3.81 6.10 5,59 mm/s

ZC Freq 45 53 33.6 Hz

Time (Rel. to Trig) 0.936 0.905 0.933 sec

Peak Acceleration 0106 0212 0159 g

Peak Displacement 0.0189 0.0176 0.0252 mm

Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 7.34 mm/s at 0.934 sec

Event Report

Serial Number
Battery Level

BC6544 V 4.0-4.0 MiniMate Plus
6.3 Volts

June 16, 1999 by Instantel Inc.
H5447MCU.0S0

USEM RI8507 And OSMRE

Calibration
File Name
254
200+
100

) L
-t

Velocity (mm/s)

Frequency (Hz)
Tran: + Vert: x Long: @

sy

; A 4 \ . ; , | . N \ ; | , " ; \ | , , ) : | : ; !
: i } + t t | + t f : i } . } ; | t t + } | t : }
1 | 1
MicL | N A pssd dswsa s o N,
ic ey VVUV"VWWWWVNV"WV NS
1 | 1
[ 1
I !
| 1
Long i
Vert
Tran
y | ¢ { n L | : ) I i | } T

Time Scale: 0.20 sec/div. Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger= pb— — —<d

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998

0.0

0.0

0.0

0.0



Date/Time Long at 12:04:34 July 19, 1999
Trigger Source Geo: 3.00 mm/s
Mic: 100 pa.(L)
Range Geo :254 mm/s
Record Time 3.0 sec at 4096 sps
Job Number: 1

Notes
Location:
Client:

User Name:
General:

Post Event Notes

11-SD-54/125 001923

BLAST21B STATION 121 + 40 TO 121 + 80
82 kg PER DELAY, 97 m TO 6633

QUARRY RD. 91.4 m NORTH OF ROCK/FILL CONTACT

Microphone Linear Weighting

PSPL 25.8 pa.(L) at 1.165 sec

ZC Freq 11.6 Hz

Channel Test Passed (Freq = 19.0 Hz Amp = 741 mv)
Tran Vert Long

PPV 13.6 11.4 19.4

ZC Freq 28.4 45 25.9

Time (Rel. to Trig) 0.593 0.680 0.757

Peak Acceleration 0.371 0.424 0.477

Peak Displacement 0.0712 0.0451 0.105

Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 22.7 mm/s at 0.758 sec

mm/s

Hz
sec

mm

Event Report

BAB633 V 4.0-4.0 BlastMate |
6.3 Volts

May 28, 1999 by Instantel Inc.
H6337L3Y.VMO

Serial Number
Battery Level
Calibration
File Name

USBM RI8507 And OSMRE

254 | —— ] } :

Velocity (mm/s)

Frequency (Hz)
Tran: + Vert: x Long: @
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Time Scale: 0.20 sec/div Amplitude Scale: Geo: 5.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger=p— — —«¢

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998
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Date/Time . Long at 12:04:34 July 19, 1999

Trigger Source Geo: 3.00 mm/s
Range Geo :254 mm/s

Job Number: 21

Event Report

Serial Number BC6543 V 4.0-4.0 MiniMate Plus

Battery Level 6.4 Volts
Calibration June 16, 1999 by Instantel Inc.
Record Time  4.25 sec (Auto=3Sec) at 1024 sps File Name H5437L9Y.VMO

Notes USBM RI8507 And OSMRE
EA 11-001923
SR 54/125 KP 9.7
Blast Number: gggf_f* o -
Monitoring Location:
Post Event Notes 100 -
11-SD-54/125 001923 - z
BLAST21B STATION 121 +40 TO 121+80 e 50 -
31 kg PER DELAY, 94 m TO 6543 0 '
8504 LAKEBLUFF CIRCLE, SE CORNER E 2
Microphone Linear Weighting g
PSPL 31.5 pa.(L) at 0.718 sec fe] 10—
ZC Freq 26 Hz 3 :
Channel Test Passed (Freq = 18.6 Hz Amp = 674 mv) 5
Tran Vert Long T
. 2L
PPV 16.4 207 144 mmis 3
ZC Freq 51 43 47 Hz 1= :
Time (Rel. to Trig) 0617 0689 0675 sec 1 5
Peak Acceleration 0.610 0756 0477 g Frequency (Hz
Peak Displacement 0.0749 0.0740 0.0473 mm o e ency | n) y
Sensorcheck ™ Passed Passed Passed ran: ert x Long.
Peak Vector Sum 22.8 mm/s at 0.689 sec
v _
p y -
. - 5 A -
MicL ’ i - 0.0
i " l i
Lon : l’:e;,p.!lp;':lus!l_lf,’i‘lg?'f“-;;’l.lynz"v"w,ﬂ : 0.0
g - "'“"‘-.""x""l\_[l"'-"""]i‘li' [ -
- R
v - TN IL', !llgflj.',: 'ln“,kn '\!x, -
ert it Lot il 0.0
: R T z
. R -
Tran ylitt ot e b - 0.0
- RATEE AR TR AN A S -
i | "
o 10 2.0 3.0 4.0 50

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 5.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger=p. . -.... ¢

Printed: April 4, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998



Date/Time Long at 12:02:09 July 21, 1999
Trigger Source Geo: 3.00 mm/s

Event Report

Serial Number BAG6633 V 4.0-4.0 BlastMate I
Battery Level

6.3 Volts

Mic: 100 pa.(L). Calibration May 28, 1999 by Instantel Inc.
Range Geo :254 mm/s File Name H6337LDO.3L0 '
Record Time 3.0 sec at 4096 sps
Job Number: 1
Notes USBM RI8507 And OSMRE
Location:
Client:
. 254 | ot | 1 +
User Name: 200 ' ' ] ! 4
General:
Post Event Notes
11-SD-54/125 001923
BLAST22B STATION 121+40 TO 121+80
31 kg CHARGE/DELAY; 111 m FROM 6633
8573 LAKE BLUFF CIRCLE @
£
Microphone Linear Weighting E
PSPL 28.5 pa.(L) at 0.703 sec =y
ZC Freq 25.9 Hz 8
Channel Test Passed (Freq = 19.3 Hz Amp = 756 mv) 2
Tran Vert Long
PPV 14.4 11.4 25.8 mm/s
ZC Freq 35.9 35.9 315 Hz
Time (Rel. to Trig) 0.244 0357 0.240 sec
Peak Acceleration 0424 0318 0530 g
Peak Displacement 0.0707 0.0441 0.125 mm

Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 26.9 mm/s at 0.241 sec

Frequency (Hz)
Tran: + Vert: x Long: @
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! l 1
4 | €
Tran |LVA\/" UAUAVAUHVAV VA‘]U{\\}AV{\ AVAUAVAVJ.UJ\ I\VAV/\U/\VV/\V Swevy
[ , | , . , | . . . , i L , . | ]
f 7'y f i ‘ T ‘ f ; i T ' f i T
0.0 1.0 2.0 3.0

Time Scale: 0.20 sec/div  Amplitude Scale: Geo: 10.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger = p— — —4

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998
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Event Report

Serial Number
Battery Level
Calibration
File Name

Date/Time Long at 12:02:10 July 21, 1999
Trigger Source Geo: 3.00 mm/s

‘Range Geo :254 mm/s

Record Time 3.75 sec (Auto=3Sec) at 4096 sps
Job Number: 22

Notes
EA 11-001923
SR 54/125 KP 9.7 s

BC6543 V 4.0-4.0 MiniMate Plus
6.4 Volts

June 16, 1999 by Instantel Inc.
H5437LD0O.3M0

‘USBM RI8507 And OSMRE

Blast Number: ;;;__
Monitoring Location:

Extended Notes

100
TEMP: 96 F ]

M
13

Post Event Notes
11-SD-54/125 001923

BLAST22B STATION 121+40 TO 121+80 m
31 kg CHARGE/DELAY; 111 m FROM 6543 E
8573 LAKE BLUFF CIRCLE E
Microphone Linear Weighting %
PSPL 27.5 pa.(L) at 0.737 sec S
ZC Freq 6.7 Hz >
Channel Test Passed (Freq = 19.0 Hz Amp = 685 mv)

Tran Vert Long
PPV 13.1 14.5 189 mm/s
ZC Freq 38.6 36.6 33.0 Hz
Time (Rel. to Trig) 0.245 0.343 0239 sec
Peak Acceleration 0.424 0424 0477 ¢
Peak Displacement 0.0573 0.0560 0.0937 mm
Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 20.0 mm/s at 0.238 sec

Frequency (Hz)
Tran: + Vert: x Long: @
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Tran 1 ..PAW!\VRUAUnUnUVﬂvAH ﬂ"UMV"UﬁV""v‘“ sped et 1
1 | 1
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had 3

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 5.00 mm/s/div Mic: 10.00 pa.({L)/div

Trigger = b— — —d

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998
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Date/Time Long at 12:02:22 July 21, 1999
Trigger Source Geo: 3.00 mm/s

Range Geo :254 mm/s

Record Time 3.75 sec (Auto=3Sec) at 4096 sps
Job Number: 22

Notes
Location:
Client:

User Name:
General:

Post Event Notes

11-8SD-54/125 001923

BLAST22B STATION 121+40 TO 121+80
31 kg CHARGE/DELAY; 111 m FROM 6544

Event Report

Serial Number BC6544 V 4.0-4.0 MiniMate Plus
Battery Level 6.3 Volts

Calibration June 16, 1999 by Instante! Inc.
File Name H5447LD0O.3Y0
USBM RI8507 And OSMRE
254 : e | K :
200 -

8573 LAKE BLUFF CIRCLE @
£

Microphone Linear Weighting E

PSPL 28.5 pa.(L) at 0.740 sec Z

ZC Freq 6.8 Hz 3

Channel Test Passed (Freq = 20.1 Hz Amp = 631 mv) 2

Tran Vert Long

PPV 10.2 14.4 221  mm/s

ZC Freq 37.9 42 320 Hz

Time (Rel. to Trig) 0.184 0.343 0.237 sec

Peak Acceleration 0371 0424 0530 g

Peak Displacement 0.0449 0.0619 0.104 mm

Sensorcheck ™ Passed Passed Passed

Frequency (Hz)
Tran: + Vert: x Long: o

Peak Vector Sum 23.5 mm/s at 0.237 sec
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Time Scale: 0.20 sec/div Amplitude Scale: Geo: 5.00 mm/s/div Mic: 10.00 pa.(L)/div
Trigger = p— — —<

Printed: April 6, 2001 (V 3.74 - 3.74) Format Copyrighted 1996-1998
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Date/Time Long at 13:14:31 November 5, 1999
Trigger Source Geo: 3.00 mm/s

Range Geo :254 mm/s .
Record Time 3.375 sec (Auto=3Sec) at 4096 sps
Job Number: 20

Notes

EA 11-001923

SR 54/125 KP 9.7
Blast Number:
Monitoring Location:

Extended Notes
TEMP: 96 F

Post Event Notes

11-SD-54/125 001923

BLAST24B STATION 120+40 TO 121400
31 kg CHARGE/DELAY; 169 m FROM 6543
8573 LAKE BLUFF CIRCLE

Microphone Linear Weighting

PSPL . 15.3 pa.{L) at 0.609 sec

ZC Freq 3.8Hz

Channel Test Passed (Freq = 19.0 Hz Amp = 641 mv)
Tran Vert Long

PPV 39.0 15.6 221 mm/s

ZC Freq 42 44 42 Hz

Time (Rel. to Trig) 0.131 0.156 0.215 sec

Peak Acceleration - 1.01 0477 0742 g

Peak Displacement 0.139 0.0507 0.0816 mm

Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 39.5 mm/s at 0.1'31 sec

Event Report

Serial Number BC6543 V 4.0-4.0 MiniMate Plus

Battery Level 6.3 Volts
Calibration

File Name

June 16, 1999 by Instantel Inc.
H5437QVW.S70

USBM RI8507 And OSMRE

254 |
2001

100}

y
T

Velocity (mm/s)

Frequency (Hz)
Tran: + Vert: x Long: @

ra ]

MicL

Long
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Vert

o
t—t—t—4

11

Tran

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 10.00 mm/s/div Mic: 10.00 pa.({L)/div

Trigger = »— — —<¢

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998
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Date/Time Long at 13:15:24 November 5, 1999
Trigger Source Geo: 3.00 mm/s

Range Geo :254 mm/s

Record Time 3.5 sec (Auto=3Sec) at 4096 sps

Job Number: 20

Notes
Location:
Client:

User Name:
General:

Post Event Notes

11-SD-54/125 001923 .
BLAST24B STATION 120+40 TO 121+00
31 kg CHARGE/DELAY; 101 m FROM 6544
120 M LT 120 +29 "B" LINE

Microphone Linear Weighting
PSPL 1.25 pa.(L) at 0.111 sec
ZC Freq - 54 Hz
Channel Test Check (Freq = 0.0 Hz Amp = 0 mv)

Tran Vert Long
PPV 37.3 16.4 283 mm/s
ZC Freq 57 76 60 Hz
Time (Rel. to Trig) 0.158 0.347 0.374 sec
Peak Acceleration 1.38 0.901 111 g
Peak Displacement 0.102 0.179 0.0765 mm

Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 38.7 mm/s at 0.167 sec

Event Report

Serial Number BC6544 V 4.0-4.0 MiniMate Pius

Battery Level

6.3 Volts
June 16, 1999 by Instantel Inc.
H5447QVW.TO0

USBM RI8507 And OSMRE

Calibration
File Name
254
200+

Velocity (mm/s)

Frequency (Hz)
Tran: + Vert: x Long: o

' i ' ' i i T ' ' ' i ' ' T
Micl 0.0
Long 0.0
Vert 0.0
Tran u 0.0
L 4 " I f ! 4 4 | | ] E,

Time Scale: 0.20 sec/div  Amplitude Scale: Geo: 10.00 mm/s/div Mic: 10.00 pa.{L)/div

Trigger = p— — —«

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998



Date/Time Vert at 13:05:55 January 6, 2000
Trigger Source Geo: 3.00 mm/s

Event Report

Serial Number BC6544 V 4.0-4.0 MiniMate Plus
Battery Level 6.2 Volts

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 20.0 mm/s/div Mic: 20.0 pa.(L)/div

Trigger=p— — —d

Printed: Apri! 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998

Range Geo :254 mm/s : Calibration June 16, 1999 by Instantel Inc.
Record Time 4.125 sec (Auto=3Sec) at 4096 sps File Name H5447U2P.PVO
Job Number: 20
Notes USBM RI8507 And OSMRE
Location:
Client: s y L | ) L
. £9% T T T T T L
‘User Name: 200 ' ! ! 4
General:
Post Event Notes
11-SD-54/125 001923
BLAST25B1 STATION 124+28 TO 124+60
44 kg CHARGE/DELAY; 44 m FROM 6544
SWEETWATER TOWN HOMES UNIT 57 g
Microphone Linear Weighting E
PSPL 55.0 pa.(L) at 0.468 sec -y
ZC Freq 4.8 Hz 8
Channel Test Passed (Freq = 20.1 Hz Amp = 684 mv) 2
Tran Vert Long
PPV 42.0 29.7 46.4 mm/s
ZC Freq 93 - 54 79 H:z
Time (Rel. to Trig) 0.276 0.553 1.139 sec
Peak Acceleration 2.44 1.86 239 g
Peak Displacement 0.0988 0.292 0.0912 mm
Sensorcheck ™ Passed Passed Passed
Frequency (Hz)
Peak Vector Sum 54.6 mm/s at 0.289 sec Tran: + Vert: x Long: @
y | | : L : | ) ! ! L | 3 | s |
} | t t t t | t t f t | } t } —
MiclL
Long
Vert
Tran
| , ! | L | L n L | | ! ' n | I . : | L ] ; | 4 { T
A i ' i T ' ' i ' T A ! i ' I i ' ' ' l ' ' i T
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Date/Time Tran at 13:06:00 January 6, 2000
Trigger Source Geo: 3.00 mm/s

‘Range Geo :254 mm/s

Record Time 4.0 sec (Auto=3Sec) at 4096 sps
Job Number: 1

Notes

EA 11-001923

SR 54/125 KP 9.7
Blast Number:
Monitoring Location:

Extended Notes
TEMP: 96 F

Post Event Notes

11-SD-54/125 001923

BLAST25B1 STATION 124+28 TO 124+60

44 kg CHARGE/DELAY; 89 m FROM 6543
Oakbrook Ridge Apartments Bldg 8529 Unit 160

Microphone Linear Weighting

PSPL 25.5 pa.(L) at 0.511 sec

ZC Freq 4.7 Hz

Channel Test Passed (Freq = 19.3 Hz Amp = 694 mv)
Tran Vert Long

PPV 316 18.0 21.2 mm/s

ZC Freq 53 76 59 Hz

Time (Rel. to Trig) 1.089 0.922 0.927 sec

Peak Acceleration 111 0901 0848 g

Peak Displacement 0.0909 0.0368 0.0551 mm

Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 32.3 mm/s at 1.089 sec

Event Report

Serial Number BC6543 V 4.0-4.0 MiniMate Plus
Battery Level 6.3 Volts

Calibration June 16, 1999 by Instantel Inc.
File Name H5437U2P.Q00
.USBM RI8507 And OSMRE
254 | ————+—++1 } : —
200 €
100

T

Velocity (mm/s)

Frequency (Hz)
Tran: + Vert: x Long: o

MicL

Long

Vert

Tran

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 10.00 mm/s/div Mic: 10.00 pa.{L)/div

Trigger = pb— — —4

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998
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Date/Time Vert at 13:38:23 January 11, 2000

Event Report

Serial Number BC6544 V 4.0-4.0 MiniMate Plus

Trigger Source Geo: 3.00 mm/s Battery Level 6.3 Volts
Range Geo :254 mm/s Calibration June 16, 1999 by Instantetl Inc.
Record Time  3.75 sec (Auto=3Sec) at 4096 sps File Name H5447UC0.JZ0
Job Number: 20
Notes USBM RI18507 And OSMRE
Location:
Client: oEa | R R | { | -
. 24 1 AL LA 1 T f
User Name: 200 e
General:
Post Event Notes 100~ T
11-SD-54/125 001923 . I % 1
BLAST25B2 STATION 124428 TO 124+60 R [
44 kg CHARGE/DELAY; 33 m FROM 6544 I L + g
SWEETWATER TOWNHOMES UNIT 57 g % i 5
Microphone Linear Weighting £
PSPL 67.3 pa.(L) at 0.312 sec o
ZCFreq - 37.2Hz : 8
Channel Test Passed (Freq = 20.1 Hz Amp = 690 mv) g
Tran Vert Long
PPV 43.6 71.5 67.7 mm/s
ZC Freq 59 35.9 57 Hz
Time (Rel. to Trig) 0.259 0.317 0273 sec
Peak Acceleration 1.64 2.44 313 g
Peak Displacement 0.109 0.888 0.219 mm
Sensorcheck ™ Passed Passed Passed
Frequency (Hz)
Peak Vector Sum 80.5 mm/s at 0.316 sec Tran: + Vert: x Long: @
: h 4 v ; A , . | , A . . ] , . , , | . ) , !
; i } : . . } . t . . | } f . t | . t t }
Long
Vert
Tran
4 L , ! { . s | L | | n 4 ) | \ . | ]
i + ——t . . t } f ! | . . . ! | . : : |
0.0 1.0 2.0 3.0 4.0

Time Scale: 0.20 sec/divAmplitude Scale: Geo: 20.0 mm/s/div Mic: 20.0 pa.(L)/div

Trigger=p— — —4

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998
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Date/Time Tran at 13:38:27 January 11, 2000
Trigger Source Geo: 3.00 mm/s

Range Geo :254 mm/s

Record Time 3.5 sec (Auto=3Sec) at 4096 sps
Job Number: 1

Notes

EA 11-001923

SR 54/125 KP 9.7
Blast Number:
Monitoring Location:

Extended Notes
TEMP: 96 F

Post Event Notes
11-SD-54/125 001923
BLAST25B2 STATION 124428 TO 124+60

Event Report

Serial Number BC6543 V 4.0-4.0 MiniMate Plus
Battery Level 6.3 Volts

Calibration June 16, 1999 by Instantel Inc.
File Name H5437UC0.K30
USBM RI8507 And OSMRE
254 | ] | : +4
200 -
100

s

44 kg CHARGE/DELAY; 80 m FROM 6543 g
OAKBROOK RIDGE APARTMENTS UNIT 160 E
bl
Microphone Linear Weighting ]
PSPL 32.0 pa.(L) at 0.747 sec 2
ZC Freq 9.2 Hz >
Channel Test Passed (Freq = 19.3 Hz Amp = 689 mv)
Tran Vert Long
PPV 428 18.5 16.1  mm/s
ZC Freq 51 66 64 Hz
Time (Rel. to Trig) 0.264 0.277 0.292 sec
Peak Acceleration 1.64 0954 0742 g
Peak Displacement 0.133 0.0631 0.0471 mm
Sensorcheck ™ Passed Passed Passed
Frequency (Hz)
Peak Vector Sum 44.1 mm/s at 0.264 sec Tran: + Vert: x Long: @
, \ 4 . \ \ | | ; ; | ' , . ! , \ |
; i t } ; : | . : t ; | . . . : ; } ; |
+ I 4
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Vert il
Tran i
I | . s ! : | L { ) | T

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 10.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger= p— — —4

Printed: Aprit 6, 2001 (V 3.74 - 3.78)

Format Copyrighted 1996-1998
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Date/Time * Vert at 14:03:37 January 20, 2000
Trigger Source Geo: 3.00 mm/s

Event Report

Serial Number BC6543 V 4.0-4.0 MiniMate Plus
Battery Level 6.3 Voits

Time Scale: 0.20 sec/div. Amplitude Scale: Geo: 5.00 mm/s/div Mic: 20.0 pa.(L)/div
Trigger= p— — —d

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998

Range Geo 254 mm/s Calibration June 16, 1999 by Instantel Inc.
Record Time 4.5 sec (Auto=3Sec) at 4096 sps File Name H5437USP.Q10
Job Number: 1
Notes USBM RI8507 And OSMRE
EA 11-001923
SR 54/125 KP 9.7 e | L | . L
Blast Number: ;;;__ ' L ! ‘ T
Monitoring Location:
Extended Notes
TEMP: 96 F
Post Event Notes
11-8D-54/125 001923
BLAST26B STATION 123+94 TO 124426 @
44 kg CHARGE/DELAY; 71 m FROM 6543 E
QUARRY RD 152.4 M SOUTH OF ROCK/FILL CONTACT é
' >
Microphone Linear Weighting o
PSPL 80.0 pa.(L) at 0.471 sec 2
ZC Freq 7.6 Hz >
Channel Test Passed (Freq = 20.1 Hz Amp = 667 mv)
Tran Vert Long
PPV 155 189 218 mm/s
ZC Freq 34.7 60 353 Hz
Tirhe (Rel. to Trig) 0.219 1.147 0.938 sec
Peak Acceleration 0424 0742 0583 ¢
Peak Displacement 0.0881 0.0587 0.0961 mm
Sensorcheck ™ Passed Passed Passed
Frequency (Hz)
Peak Vector Sum 25.3 mm/s at 0.222 sec Tran: + Vert: x Long: @
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Date/Time Vert at 14:03:37 January 20, 2000
Trigger Source Geo: 3:00 mm/s

Range Geo :254 mm/s

Record Time 4.5 sec (Auto=3Sec) at 4096 sps
Job Number: 26

Notes

Location:

Client:

User Name:
" General:

Post Event Notes

11-SD-54/125 001923

BLAST26B STATION 123+94 TO 124+26
44 kg CHARGE/DELAY; 18 m FROM 6544
66 m LT. 123+28

Microphone Linear Weighting

PSPL 83.3 pa.(L) at 1.216 sec

ZC Freq 19.1 Hz

Channel Test Passed (Freq = 19.0 Hz Amp = 632 mv)
Tran Vert Long

PPV 70.2 58.2 50.4 mm/s

ZC Freq 38.6 37.2 50 Hz

Time (Rel. to Trig) 1493 0.900 1.493 sec

Peak Acceleration 1.59 2.39 164 ¢

Peak Displacement 0.287 0.400 0.204 mm

Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 88.6 mm/s at 1.493 sec

Event Report

Serial Number BC6544 V 4.0-4.0 MiniMate Plus
Battery Level 6.3 Volts

Calibration June 16, 1999 by Instantel Inc.
File Name H5447USP.Q10
USBM RI8507 And OSMRE
254 ] —— -t f — 4
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Velocity (mm/s)

Frequency (Hz)
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Time Scale: 0.20 sec/div  Amplitude Scale: Geo: 20.0 mm/s/div Mic: 20.0 pa.(L)/div

Trigger=p— — —d

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998
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Date/Time Vert at 13:08:23 January 27, 2000
Trigger Source Geo: 3.00 mm/s

Range Geo :254 mm/s

Record Time 4.25 sec (Auto=3Sec) at 4096 sps
Job Number: 1

Notes

EA 11-001923

SR 54/125 KP 9.7
Blast Number:
Monitoring Location:

Extended Notes
TEMP: 96 F

Post Event Notes
11-SD-54/125 001923
BLAST 278 STATION 123463 TO 123+92

Event Report

Serial Number BC6543 V 4.0-4.0 MiniMate Plus
Battery Level
Calibration

File Name

6.3 Voits

June 16, 1999 by Instantel Inc.
H5437V5L.TZ0

USBM RI8507 And OSMRE

254
200+

100

44 kg/DELAY 40 m FROM 6543 2
83 m LT 123+67.6 "B" LINE DECOUPLING EXPERIMENT é
2
Microphone Linear Weighting ]
PSPL 85.8 pa.(L) at 0.186 sec 2
ZC Freq 16.9 Hz >
Channel Test Passed (Freq = 20.1 Hz Amp = 698 mv)
Tran Vert Long
PPV 40.5 43.7 484 mm/s
ZC Freq 41 36.6 60 Hz
Time (Rel. to Trig) 0.752 0.886 0.092 sec
Peak Acceleration 1.1 1.75 212 g
Peak Displacement 0.169 0.162 0.140 mm
Sensorcheck ™ Passed Passed Passed
Frequency (Hz)
Peak Vector Sum 58.3 mm/s at 0.886 sec Tran: + Vert: x Long: @
, V : | ) . . ! ; . . | \ ) 4 . | : : . I
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Time Scale: 0.20 sec/div Amplitude Scale: Geo: 20.0 mm/s/div Mic: 20.0 pa.(L)y/div

Trigger= p— — —<«

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998
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Date/Time Vert at 13:08:26 January 27, 2000
Trigger Source Geo: 3.00 mm/s

Range Geo :254 mm/s

Record Time 4.25 sec (Auto=3Sec) at 4096 sps
Job Number: 26

Notes
Location:
Client:

User Name:
General:

Post Event Notes

11-SD-54/125 001923

BLAST 27B STATION 123+63 TO 123+92
44 kg/DELAY 40 m FROM 6544

Event Report

Serial Number
Battery Level
Calibration
File Name

BC6544 V 4.0-4.0 MiniMate Plus
6.2 Volts

June 16, 1999 by Instantel Inc.
H5447V51..U20

USBM RI8507 And OSMRE

83 m LT 123+67.6 "B" LINE DECOUPLING EXPERIMENT @
£
Microphone Linear Weighting E
PSPL 1.50 pa.(L) at 0.620 sec =
ZC Freq 48 Hz ‘_6’
Channel Test Check (Freq = 0.0 Hz Amp = 0 mv) S
Tran Vert Long
PPV 19.8 39.4 249 mm/s
ZC Freq 33.0 48 55 Hz
Time (Rel. to Trig) 0.313 0576 1275 sec
Peak Acceleration 0.636 148 0954 g
Peak Displacement 0.0890 0.147 0.107 mm
Sensorcheck ™ Passed Passed Passed
Frequency (Hz)
Peak Vector Sum 43.3 mm/s at 1.002 sec Tran: + Vert: x Long: o
: A 4 , ; ; ; | . 4 . , | \ " | . . 4 . | . |
¥ i : f } } | } , p——t i t . t | : t . t | t ,
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Time Scale: 0.20 sec/div Amplitude Scale: Geo: 10.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger = pb— — —d

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998
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Date/Time Vert at 12:59:00 February 3, 2000
Trigger Source Geo: 3.00 mm/s

Range Geo :254 mm/s

Record Time 4.5 sec (Auto=3Sec) at 4096 sps
Job Number: 1

Notes

EA 11-001923

SR 54/125 KP 9.7
Blast Number:
Monitoring Location:

Extended Notes
TEMP: 96 F

Post Event Notes

11-SD-54/125 001923

BLAST 28B STATION 123+27 TO 123 + 61
44 kg/DELAY 60 m FROM 6543

SLOPE BELOW 8546 LAKE BLUFF CIRCLE

Microphone Linear Weighting

PSPL 53.0 pa.(L) at 0.290 sec

ZC Freq 9.0 Hz

Channel Test Passed (Freq = 20.5 Hz Amp = 690
Tran Vert Long

PPV 28.2 18.9 41.8

ZC Freq 60 29.7 49

Time (Rel. to Trig) 0.886 0.889 1.185

Peak Acceleration 1.27 0742 1.33

Peak Displacement 0.0952 0.0898 0.160

Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 45.2 mm/s at 1.1.85 sec

Event Report

Serial Number BC6543 V 4.0-4.0 MiniMate Plus
Battery Level

6.3 Volts

June 16, 1999 by Instantel Inc.

H5437VIK.2C0

USBM RI8507 And OSMRE

Calibration

File Name
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Velocity (mm/s)

Frequency (Hz)
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Time Scale: 0.20 sec/div. Amplitude Scale: Geo: 10.00 mmy/s/div Mic: 20.0 pa.(L)/div
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Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998



Date/Time " Vert at 12:59:05 February 3, 2000
Trigger Source Geo: 3.00 mm/s

Range Geo :254 mm/s

Record Time 4.75 sec (Auto=3Sec) at 4096 sps
Job Number: 26

Notes
Location:
Client:

User Name:
General:

Post Event Notes

11-SD-54/125 001923

BLAST 28B STATION 123+27 TO 123 + 61

44 kg/DELAY 40 m FROM 6544

SLOPE BELOW 8546 LAKE BLUEF CIRCLE NEAR R/W

Microphone Linear Weighting
PSPL 75.5 pa.{L) at 0.194 sec
ZC Freq 9.4 Hz
Channel Test Passed (Freq = 19.0 Hz Amp = 733 mv)
Tran Vert Long

PPV 25.3 491 419 mm/s
ZC Freq 16.4 33.6 20.7 Hz

. Time (Rel. to Trig) 0.540 0.736 0922 sec
Peak Acceleration  1.11 1.96 133 g
Peak Displacement 0.161 0.234 0.265 mm

Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 51.8 mm/s at 0.993 sec

Event Report

Serial Number BC6544 V 4.0-4.0 MiniMate Plus
Battery Level 6.2 Volts

Calibration June 16, 1999 by Instantel Inc.
File Name H5447VIK.2HO
USBM RI8507 And OSMRE
254 | ——f— ] } : —t
2001~ £
100

Velocity (mm/s)

Frequency (Hz)
Tran: + Vert: x Long: o

MicL

Long

Vert

Tran

Time Scale: 0.20 sec/divAmplitude Scale: Geo: 20.0 mm/s/div Mic: 20.0 pa.(L)/div

Trigger = p— — —d

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998
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Date/Time Vert at 13:00:59 February 18, 2000
Trigger Source Geo: 3.00 mm/s .
Range Geo :254 mm/s

Record Time 4.5 sec (Auto=3Sec) at 4096 sps
Job Number: 1

Notes

EA 11-001923

SR 54/125 KP 9.7
Blast Number:
Monitoring Location:

Extended Notes
TEMP: 96 F

Post Event Notes

11-SD-54/125 001923

BLAST 39/40B PART 1 STATION 123+98 TO 124+60
33 kg/DELAY 52 m FROM 6543

83 m LT 123+67.6 "B" LINE

Microphone Linear Weighting

PSPL 28.5 pa.(L) at 1.708 sec

ZC Freq 15.6 Hz

Channel Test Passed (Freq = 19.0 Hz Amp = 710 mv)
Tran Vert Long

PPV 11.4 11.2 11.0 mm/s

ZC Freq 238 37.9 256 Hz

Time (Rel. to Trig) 0.556 1.205 0.694 sec

Peak Acceleration 0.265 0371 0265 g

Peak Displacement 0.0866 0.0498 0.0670 mm

Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 15.3 mm/s at 0.536 sec

Event Report

Serial Number BC6543 V 4.0-4.0 MiniMate Plus
Battery Level 6.3 Volts

Calibration June 16, 1999 by Instantel Inc.
File Name H5437WAC.5N0O
USBM RI8507 And OSMRE
254 } et l t i
200— 4

Velocity (mm/s)

| R

Frequency (Hz)
Tran: + Vert: x Long: @
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Vert
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Time Scale: 0.20 sec/div. Amplitude Scale: Geo: 5.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger= p— — —<d

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998
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Date/Time Long at 13:01:10 February 18, 2000
Trigger Source Geo: 3.00 mm/s

‘Range Geo :254 mm/s

Record Time 4.375 sec (Auto=3Sec) at 4096 sps
Job Number: 26

Notes

Location:

Ciient:

User Name:

General:

Post Event Notes

11-SD-54/125 001923

BLAST 39/40B PART 1 STATION 123498 TO 124+60
33 kg/DELAY 92 m FROM 6544

SLOPE BELOW 8546 LAKE BLUFF CIRCLE NEAR R/W

Microphone Linear Weighting

PSPL 14.8 pa.(L) at 1.768 sec

ZC Freq 145 Hz

Channel Test Passed (Freq = 20.1 Hz Amp = 641 mv)
Tran Vert Long

PPV 6.98 5.59 7.62 mm/s

ZC Freq 35.9 325 347 Hz

Time (Rel. to Trig) 1.167 1.176 1.178 sec

Peak Acceleration 6212 0212 0265 g

Peak Displacement 0.0285 0.0242 0.0379 mm

Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 11.0 mm/s at 1.177 sec

Event Report

Serial Number BC6544 V 4.0-4.0 MiniMate Plus

Battery Level 6.1 Volts
Calibration June 16, 1999 by Instantel Inc.
File Name H5447WAC.5Y0
USBM RI8507 And OSMRE
254 } ——————+ } . —
200 -+

Velocity (mm/s)

Frequency (Hz)
Tran: + Vert: x Long: @
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Time Scale: 0.20 sec/div Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div
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Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998
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Date/Time Long at 13:05:19 March 1, 2000
Trigger Source Geo: 3.00 mm/s

Range Geo :254 mm/s

Record Time 4.875 sec (Auto=3Sec) at 4096 sps
Job Number: 1

Notes

EA 11-001923

SR 54/125 KP 9.7
Blast Number:
Monitoring Location:

Extended Notes
TEMP: 96 F

Post Event Notes

11-SD-54/125 001923

BLAST 41B PART 1 STATION 123+64 TO 123 +96
33 kg/DELAY 108 m FROM 6543

SLOPE BELOW 8546 LAKE BLUFF CIRCLE

Microphone Linear Weighting

PSPL 22.5 pa.(L) at 2.083 sec

ZC Freq 5.6 Hz

Channel Test Passed (Freq = 20.1 Hz Amp = 646 mv)
Tran Vert Long

PPV 8.38 8.25 8.89 mm/s

ZC Freq 44 27.3 50 Hz

Time (Rel. to Trig) 1.816 1.150 1.143 sec

Peak Acceleration 0318 0265 0.371 g

Peak Displacement 0.0351 0.0361 0.0353 mm

Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 12.0 mm/s at 1.805 sec

Event Report

Velocity (mm/s)

Serial Number
Battery Level

BC6543 V 4.0-4.0 MiniMate Plus
6.2 Volts

June 16, 1999 by Instantel inc.
H5437WWK.CVO0

USBM RI8507 And OSMRE

Calibration

File Name
254
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100

Frequency (Hz)
Tran: + Vert: x Long: o
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Time Scale: 0.20 sec/div Amplitude Scale: Geo: 2.00 mm/s/div Mic: 10.00 pa.(L)/div
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Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998



Date/Time Vert at 13:05:35 March 1, 2000
Trigger Source Geo: 3.00 mm/s

Range Geo :254 mm/s

Record Time 5.0 sec (Auto=3Sec) at 4096 sps
Job Number: 26

Notes
Location:
Client:

User Name:
General:

Post Event Notes

11-8D-54/125 001923

BLAST 41B PART 1 STATION 123+64 TO 123 +96
33 kg/DELAY 70 m FROM 6544

83 m LT 123+67.6 "B" LINE

Event

Serial Number
Battery Level

Report

BC6544 V 4.0-4.0 MiniMate Plus
6.0 Volts

Calibration June 16, 1999 by Instantel Inc.
File Name H5447WWK.DBO
USBM RIi8507 And OSMRE
nEA H 4 ! | | | | oy
254 I L B A I o
200 £

Velocity (mm/s)

mm/s
Hz
sec

9
mm

Microphone Linear Weighting

PSPL 35.3 pa.{L) at 2.149 sec

ZC Freq 14.3 Hz

Channel Test Passed (Freq = 19.0 Hz Amp = 687 mv)
Tran Vert Long

PPV 8.38 22.1 12.8

ZC Freq 50 46 60

Time (Rel. to Trig) 1424 1179 1.182

Peak Acceleration 0.318 0.636 0.530

Peak Displacement 0.0375 0.0749 0.0591

Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 22.7 mm/s at 1.179 sec

Frequency (Hz)
Tran: + Vert: x Long: @
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Time Scale: 0.20 sec/div Amplitude Scale: Geo: 5.00 mm/s/div Mic: 10.00 pa.(L)/div
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Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 19956-1998



Date/Time Long at 12:55:42 March 20, 2000
Trigger Source Geo: 3.00 mm/s

Event Report

Serial Number
Battery Level

BC6543 V 4.0-4.0 MiniMate Plus
6.3 Volts

Time Scale: 0.20 sec/div. Amplitude Scale: Geo: 5.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger= p— — —4

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998

Range Geo :254 mm/s Calibration June 16, 1999 by Instante! Inc.
Record Time 3.75 sec (Auto=3Sec) at 4096 sps File Name H5437XVQ.KUO
Job Number: 1
Notes USBM RI8507 And OSMRE
EA 11-001923
SR 54/125 KP 9.7 e | . L | oL
Blast Number: ;;;__ ! o e ! b '__
Monitoring Location:
Extended Notes 100 .
TEMP: 96 F T T
Post Event Notes N ‘ T
11-8SD-54/125 001923
BLAST 41B PART 2 STATION 123+40 TO 124+00 a
44 kg/DELAY 121 m FROM 6543 E
8546 LAKE BLUFF CIRCLE é
P
Microphone Linear Weighting 'g
PSPL 17.0 pa.(L) at 0.497 sec T C
ZC Freq 6.7 Hz > r 1
Channel Test Passed (Freq = 19.0 Hz Amp = 650 mv) + % +
5_ —_
7] ﬂm X
Tran Vert Long T g‘p@(%@ ’%(xx,_i
i & -
PPV 825 116 978 mm/s X*i?é L
ZC Freq 43 59 266 Hz 2 + gwi L X %*
Time (Rel. to Trig) 0.406 0.331 0.188 sec + %X X XF
Peak Acceleration 0.371 0530 0318 g 1 | N r, B+ X M %
Peak Displacement 0.0222 0.0414 0.0526 mm 1 2 5 10 2% 100
Sensorcheck ™ Passed Passed Passed
Frequency (Hz)
Peak Vector Sum 12.4 mm/s at 0.331 sec Tran: + Vert: x Long: o
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Date/Time Vert at 12:56:05 March 20, 2000
Trigger Source Geo: 3.00 mm/s

Range Geo :254 mm/s

Record Time 3.875 sec (Auto=3Sec) at 4096 sps
Job Number: 26

Notes
Location:
Client:

User Name:
" General:

Post Event Notes

11-SD-54/125 001923

BLAST 41B PART 2 STATION 123+40 TO 124+00

44 kg/DELAY 68 m FROM 6544

SLOPE BELOW 8546 LAKE BLUFF CIRCLE NEAR R/W

Microphone Linear Weighting

PSPL 26.3 pa.(L) at 0.304 sec

ZC Freq 6.9 Hz

Channel Test Passed (Freq = 20.1 Hz Amp = 710 mv)
Tran Vert Long

PPV 13.7 17.5 18.4 mm/s

ZC Freq 28.1 30.6 43 Hz

Time (Rel. to Trig) 0.584 0.363 0.349 sec

Peak Acceleration 0424 0530 0530 g

Peak Displacement 0.0743 0.0810 0.0937 mm
Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 24.2 mm/s at 0.364 sec

Event Report

Serial Number BC6544 V 4.0-4.0 MiniMate Plus
Battery Level 6.2 Volts

Calibration June 16, 1999 by Instante! Inc.
File Name H5447XVQ.LHO
USBM RI8507 And OSMRE
oEA | ! ! |- | | L L
254 | e 1 f =
200 £

Velocity (mm/s)

Frequency (Hz)
Tran: + Vert: x Long: o
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Time Scale: 0.20 sec/div. Amplitude Scale: Geo: 5.00 mm/s/div Mic: 10.00 pa.(L.)/div

Trigger= p— — —«

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998



Date/Time Vert at 11:54:20 April 12, 2000
Trigger Source Geo: 3.00 mm/s

Range Geo :254 mm/s

Record Time 4.375 sec (Auto=3Sec) at 4096 sps
Job Number: 1

Notes

EA 11-001923

SR 54/125 KP 9.7
Blast Number:
Monitoring Location:

Extended Notes
TEMP: 96 F

Post Event Notes

11-SD-54/125 001923

BLAST 45B STATION 122420 TO 122+60
44 kg/DELAY 121 m FROM 6543

8573 LAKE BLUFF CIRCLE

Microphone Linear Weighting
PSPL . 22.8 pa.(L) at 0.454 sec
ZC Freq 4.0 Hz

Channel Test Passed (Freq = 19.0 Hz Amp = 697 mv)
Tran Vert Long

PPV 24.5 18.0 28.8 mm/s
ZC Freq 59 45 40 Hz
Time (Rel. to Trig) 0.323 1.068 0.250 sec
Peak Acceleration 1.22 1.1 117 g
Peak Displacement 0.0740 0.0761 0.103 mm
Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 34.3 mm/s at 0.250 set

Event Report

Serial Number BC6543 V 4.0-4.0 MiniMate Plus
Battery Level 6.3 Volts

Calibration June 16, 1999 by Instantel! Inc.
File Name H5437Z29.2K0
USBM RI8507 And OSMRE
254 ] ————t—t+] . ; —
2001

Velocity (mm/s)

Frequency (Hz)
Tran: + Vert: x Long: o
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Vert
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Time Scale: 0.20 sec/div Amplitude Scale: Geo: 10.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger=p— — —<«4

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998
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Date/Time Vert at 11:54:52 April 12, 2000
Trigger Source Geo: 3.00 mm/s

Range Geo :254 mm/s

Record Time 4.5 sec (Auto=3Sec) at 4096 sps
Job Number: 26

Notes
Location:
Client:

User Name:
General:

Post Event Notes

11-SD-54/125 001923 )
BLAST 45B STATION 122420 TO 122+60
44 kg/DELAY 74 m FROM 6544

8566 LAKE BLUFF CIRCLE

Microphone Linear Weighting
PSPL 59.0 pa.(L) at 0.227 sec
ZC Freq 7.8 Hz

Channel Test Passed (Freq = 20.5 Hz Amp = 668 mv)

Tran Vert Long

PPV 25.4 22.6 24.8
ZC Freq 39.4 53 15.5
Time (Rel. to Trig) 0.080 1.397 1.357
Peak Acceleration 0.636 0.901 0.530
Peak Displacement 0.112 0.0712 0.182
Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 32.2 mm/s at 0.050 sec

Event Report

Serial Number BC6544 V 4.0-4.0 MiniMate Plus

Battery Level 6.2 Volts

June 16, 1999 by Instantel Inc.
H5447729.3G0

USBM RI8507 And OSMRE

Calibration

File Name
254
200+
100

Velocity (mm/s)

mm/s
Hz
sec

g

mm

Frequency (Hz)
Tran: + Vert: x Long: @

0.0

MiclL

Long

Vert

Tran

0.0

0.0

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 10.00 mm/s/div Mic: 20.0 pa.(L)/div

Trigger = p— — —<

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998



Date/Time Vert at 11:48:47 May 3, 2000
Trigger Source Geo: 200 mm/s

Range Geo :254 mm/s :

Record Time 4.25 sec (Auto=3Sec) at 4096 sps
Job Number: 20

Notes
Location:
Client:

User Name:
"General:

Post Event Notes

11-SD-54/125 001923

BLAST 46/47B STATION 121+72 TO 122+36
53 kg/DELAY 118 m FROM 6633

8573 LAKE BLUFF CIRCLE

Microphone Linear Weighting

PSPL 22.0 pa.(L) at 0.411 sec

ZC Freq 6.8 Hz

Channel Test Passed (Freq = 19.3 Hz Amp = 700 mv)
Tran Vert Long

PPV 222 21.2 26.4 mm/s

ZC Freq 59 26.3 39.4 Hz

Time (Rel. to Trig) 1.063 0.212 0.848 sec

Peak Acceleration 1.01 0.636 101 g

Peak Displacement 0.0741 0.120 0.115 mm

Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 28.3 mm/s at 0.848 sec

Event Report

Serial Number
Battery Level

BA6633 V 4.0-4.0 BlastMate 11l
6.4 Volts

May 28, 1999 by Instantel Inc.
H6338054.TBO

USBM RI8507 And OSMRE

Calibration

File Name
254
200+
100

Jt
LA B

Velocity (mm/s)

Frequency (Hz)
Tran: + Vert: x Long: @

, A 4 ; ; ; ; | , ; ;
I
to
MicL T |
|
I
Ll
Long :- 'I"’J'Illl' ”‘]l' Y I'HIA l|' ’1‘|‘|ll'\n]‘ll‘“l[] |l ll‘l ‘l’|| |l’ I!\ |||,| w"r I' u\uﬁ y
to
|
Vert
Tran
g
0.0 1.0

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 10.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger=p— — —4

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998
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Date/Time " Vert at 11:50:45 May 3, 2000
Trigger Source Geo: 3.00 mm/s

Event Report

Serial Number BC6543V 4.0-4.0 MiniMate Plus
Battery Level 6.3 Volts

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 10.00 mm/s/div Mic: 20.0 pa.(L)/div

Trigger=p— — —<d

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998

Range Geo :254 mm/s Calibration June 16, 1999 by Instantel Inc.
Record Time 4.125 sec (Auto=3Sec) at 4096 sps File Name H5438054. WLO
Job Number: 1
Notes USBM RI8507 And OSMRE
EA 11-001923
SR 54/125 KP 9.7 | [ | |
254 t —t—t—t i —
Blast Number: 2001 ' ! ' ! 1
Monitoring Location:
Extended Notes
TEMP: 96 F
Post Event Notes
11-SD-54/125 001923
BLAST 46/47B STATION 121472 TO 122+36 =
53 kg/DELAY 56 m FROM 6543 g
72m LT 122 + 26 "B" LINE é
>
Microphone Linear Weighting ]
PSPL 55.0 pa.(L) at 0.253 sec 2
ZC Freq 6.4 Hz >
Channel Test Passed (Freq = 20.1 Hz Amp = 725 mv)
Tran Vert Long
PPV 311 343 441 mmis
ZC Freq 37.2 59 53 Hz
Time (Rel. to Trig) 0.193 0.773 0.191 sec
Peak Acceleration 1.54 1.80 154 g
Peak Displacement 0.127 0.115 0.150 mm
Sensorcheck ™ Passed Passed Passed
Frequency (Hz)

Peak Vector Sum 55.0 mm/s at 0.192 sec Tran: + Vert: x Long: @

| . { J | | L ¢ " { s 4 !

T ‘ - - ' | =t - L t i 1
Micl.
Long 1
Vert 1
Tran 1

! , . . | ; . S 1 ' . T

i ' i i ' I f f i f T i f T

20 3.0 4.0 5.0

0.0

0.0

0.0



Date/Time Long at 11:51:26 May 3, 2000
Trigger Source Geo: 3.00 mm/s
Range Geo :254 mm/s

Record Time 4.0 sec (Auto=3Sec) at 4096 sps
Job Number: 26

Event Report

Serial Number BC6544 V 4.0-4.0 MiniMate Plus

Battery Level 6.2 Volts

Calibration June 16, 1999 by Instantel Inc.

File Name H5448054.XQ0

Notes USBM RI8507 And OSMRE
Location:
Client: A | . I | .
. 94 I ' LA 1 f
User Name: 2001 i
General:
Post Event Notes 100~ -
11-SD-54/125 001923 T T
BLAST 46/47B STATION 121472 TO 122+36 T T
53 kg/DELAY 159 m FROM 6544 L |
52 m RT 120 + 24 "B" LINE ON QUARRY RD @
£
Microphone Linear Weighting £
PSPL 16.0 pa.(L) at 0.706 sec -y
ZC Freq 7.8 Hz 8
Channel Test Passed (Freq = 19.0 Hz Amp = 706 mv) 3
Tran Vert Long
PPV 9.65 8.00 8.51 mm/s
ZC Freq 55 50 48 Hz
Time (Rel. to Trig) 1.094 1.030 1.062 sec
Peak Acceleration 0530 0371 0371 g
Peak Displacement 0.0299 0.0240 0.0267 mm
Sensorcheck ™ Passed Passed Passed
Frequency (Hz)
Peak Vector Sum 11.4 mm/s at 1.031 sec Tran: + Vert: x Long: o
: A 4 , . : . | ; ; . . | , , , ; | \ |
r i t ¢ + f , . t } f i t . . t } t ]
i l 1
. Lo el il pe ]
MicL tis y]v va\m VYV lv W T Vv B v] v A R
| w\/ WY I
i |
1 | .
| 1
Long
I | I
Vert
Tran
' ' ! s 4 ! H ] o

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 5.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger = p— — —«

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998
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Date/Time Vert at 12:16:45 May 4, 2000
Trigger Source Geo: 2.00 mm/s

Range Geo :254 mm/s Calibration

Record Time 4.5 sec (Auto=3Sec) at 4096 sps
Job Number: 20

Event Report

Serial Number BA6633 V 4.0-4.0 BlastMate Ili
Battery Level 6.2 Volts
May 28, 1999 by Instantel Inc.
Fite Name H6338070.RX0

Notes USBM RI8507 And OSMRE
Location:
Client: ) | |
254 t + +—+—+—+ ++
User Name: 200 ‘ ' ! 1
General:
Post Event Notes 1001~ T
11-SD-54/125 001923 I T
BLAST 47/48B STATION 121+20 TO 121+72 T T
53 kg/DELAY 119 m FROM 6633 . | L
ENTRANCE TO SWEETWATER VILLAS % L
Microphone Linear Weighting E B
PSPL 15.5 pa.(L) at 0.646 sec =
ZC Freq 45Hz 8 -
Channel Test Passed (Freq = 19.0 Hz Amp = 756 mv) 2 3
Tran  Vert Long 3
PPV 914 102 145 mm/s i
ZC Freq 315 35.3 25.0 Hz o
Time (Rel. to Trig) 0517 0.050 0.299 sec X
Peak Acceleration 0212 0318 0318 ¢ a
Peak Displacement 0.0429 0.0481 0.0802 mm 100 »
Sensorcheck ™ Passed Passed Passed
Frequency (Hz)

Peak Vector Sum 17.9 mm/s at 0.299 sec Tran: + Vert: x Long: o

| | ; " ! | ; L L | |

l ' ' ' T T i i i 7 1
Micl \V 1 0.0
Long 0.0
Vert 0.0
Tran 0.0

bt o ———4 fore

2.0 3.0 4.0 5.0

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 5.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger = p— — —<

Printed: Aprll 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998



Date/Time Vert at 12:18:43 May 4, 2000
Trigger Source Geo: 3.00 mm/s
Range Geo :254 mm/s

Record Time  4.375 sec (Auto=3Sec) at 4096 sps

Job Number: 1

Notes

EA 11-001923

SR 54/125 KP 9.7
Blast Number:
Monitoring Location:

Extended Notes
TEMP: 96 F

Post Event Notes

11-SD-54/125 001923

BLAST 47/48B STATION 121420 TO 121472
53 kg/DELAY 56 m FROM 6543
SWEETWATER VILLAS UNIT 23

Microphone Linear Weighting
PSPL . 52.3 pa.(L) at 0.373 sec
ZC Freq 5.3Hz

Event Report

Serial Number

Battery Level 6.2 Volts

USBM RI8507 And OSMRE

BC6543 V 4.0-4.0 MiniMate Plus

Calibration June 16, 1999 by Instantel Inc.
File Name H5438070.V70
nEA { : | PN |
L9 ‘ T T T T ™ I
200+
100

Velocity (mm/s)

Channel Test Passed (Freq = 20.1 Hz Amp = 668 mv)

Tran Vert Long

PPV 12.8 19.4 14.7
ZC Freq ' 49 51 43
Time (Rel. to Trig) 0.281 0.264 0.748
Peak Acceleration 0.583 1.01 0.477
Peak Displacement 0.0544 0.0777 0.0594
Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 20.8 mm/s at 0.265 sec

mm/s
Hz
sec

mm

Frequency (Hz)
Tran: + Vert: x Long: o

MicL

Long

Vert

PR
—t—t

4

P
t

PO R S B
T

tt—t+—

)
t—t—t—+

¢

R
t—t—1—+

Tran

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 5.00 mm/s/div Mic: 20.0 pa.(Lydiv

Trigger= p— — —4

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998
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Date/Time Vert at 12:19:24 May 4, 2000
Trigger Source Geo: 3.00 mm/s

Range Geo :254 mm/s

Record Time 4.375 sec (Auto=3Sec) at 4096 sps
Job Number: 26

Notes
Location:
Client:

User Name:
General:

Post Event Notes

11-SD-54/125 001923

BLAST 47/488 STATION 121420 TO 121+72

53 kg/DELAY 93 m FROM 6544

SWEETWATER VILLAS SPACE #12 BY LAUNDRY

Microphone Linear Weighting

PSPL 28.8 pa.(L) at 0.503 sec

ZC Freq 4.1 Hz

Channel Test Passed (Freq = 19.0 Hz Amp = 699 mv)
Tran Vert Long

PPV 8.89 13.0 11.7 mm/s

ZC Freq 359 35.9 49 Hz

Time (Rel. to Trig) 0.437 0.268 0.500 sec

Peak Acceleration 0371 0583 0477 g

Peak Displacement 0.0432 0.0523 0.0382 mm

Sensorcheck ™ Passed Passed Passed

Peak Vector Sum 13.9 mm/s at 0.118 sec

Event Report

Serial Number

Battery Level

BC6544 V 4.0-4.0 MiniMate Plus
6.1 Volts

June 16, 1999 by Instantel Inc.
H5448070.WCO -

USBM RI8507 And OSMRE

Calibration
File Name
254
200—
100
50—
0 i
£
E 20-]
2
Q
K= 10
1) i
> ]
5_
2_

LI St B

Frequency (Hz)
Tran: + Vert: x Long: o

0.0

MicL

0.0

Long

T
| Jhllluil”ll.ml I llllll i mhn ARMAL AL 1

Vert

'l'“““[] R AR

0.0

0.0

Tran

Time Scale: 0.20 sec/div. Amplitude Scale: Geo: 5.00 mm/s/div Mic: 10.00 pa.(L)/div

Trigger = p— — —+«¢

Printed: April 6, 2001 (V 3.74 - 3.74)

Format Copyrighted 1996-1998
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C.W. POSS, INC.

GENERAL ENGINEERING CONTRACTOR 267502
201 S. BALCOM AVENUE, FULLERTON, CA 92805

PH: 714-871-9900 <<<>>> FAX: 714-871-3009
 CHUCK BEAN 760-946-1819

Dear Sirs,

This addendum applies to previously submitted and approved blast

plan no. 3 ‘H’ Line. Morrison Knudsen deleted this area in the
course of drilling and blasting for the month of May. It has now

been rescheduled for blasting on approximately ‘the 18™ of June,
1999 predicated on the pouring and curing schedule of the adjacent
structural foundation located twenty meters to the South of station

4+490. Modified PPV’s are as follows:

1.) Nearest blast hole to structure of concern located at Sta 4+90

Lt

Depth = 4.8 M, wt. =114 Kg, D =20 M, PPV = 41.48 mm/sec

2.) Deepest (most heavily loaded) blast hole. located at Sta 4490

Rt

Depth = 9.8 M, wt. = 38.6 Kg, D = 51.7 M, PPV = 24.07 mm/sec

C.W. Poss, Inc. has no knowledge of the design of this restrained

-structure or the parameters for vibration and potential hydrological

loading due to the high ground water table. It is the
recommendation of C.W. Poss, Inc. that a structural engineer,

provided by others, determine the maximum allowable or threshold

vibration limits and any other potential factors effecting” this

structure. Any significant modifications to the blast design would be
submitted with an additional addendum for Blast no. 3 ‘H’ Line and -

. all work accomplished on a time and materials basis.

Because of the blasting sequence modifications beyond our control
C.W. Poss, Inc. will not be responsible for any claims of damage to

work in progress.

Sincerely,

Chuck Bean

JUN B3 ’S3S 16:04 768 945 1819
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Blast no. three ‘H’ Line Sta 4+86 to 4+59, Blast date and time TBA

Seismic calculations:
PPPV, projected peak particle velocity shall be calculated by using the
Modified Propogation Law, U. S. Bursau of Mine Bullatin 856 (Nichols,

Johnson, & Duval 1971.

PPPV = 714.4 d
N w

Nearest structure of concern: .
Mobile home located on West side of blast area (Elkelton Place), and East side
of Paradise Valley Road.

-1.6

PPPV’s: Typical blast holes measured (scaled from plans) to the nearest
structure(s) of concern from sta 4+86:

242 MS blast hole at 78.0M/22.16 Kg = 07.899 mmvsec..

167 MS blast hole at 80.5 M/34.50Kg = 10.84 mm/sec.
025 MS blasthole at 92.0 M/60.55Kg =13.72 mmJsec

C.Bean/C.W. Poss, Inc. 021498
MK/Cahrans 11-001924
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MORRISON KNUDSEN CORPORATION

HEAVY CiVIL CONSTRUCTION GROI IP

27400 EASY AIFTH STREST

r.0. 30x cot

IGHLAND, CALISORNIA U.SA. §234C
PPIONE" (805) 4254200

EAX- (ANG; Re-d717?

May 14, 1999 CAL-3478
Ser # 427

State of California

Decpartment of Transportation

P.0O. 2863

- El Cajon, CA 92021

Attn:  Randy Sanchez
Resident Engineer

RE: Blasting Plan - “B” Line
Gentlemen:

Enclosed, please find 3 copies of blasting plans for No.6B, Roadway Excavation “B” Line
submitted by C.W. Poss for your review and approval.

Tf you have any questions, please contact me at (619)460-9809,

Sincerely,

'MORRISON KNUDSEN CORPORATION

A~

L
obert Long
Project Superintendent .

7

RL/jm

C: M.0.
Corres.
5/C Tile

MAY 14 1388
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7@ 39ed

6187 Svo @S

TC:12 66« BE AW

Blast(s) No. 11B, 12B, & 13B

Nominal blast hole firing times, approximate blast dimensions:

Continues @ 134MS Burden

* 025MS Spacing +
% s @ R ) ¢« 9 .
1485 1440 1415 1390 1365 1340 1407 1432 1457 1482 1507
¢ " R R R ¢ o 0 ]
1331 1306 1281 1256 1231 1206 1273 1298 1323 1348 1373
'R L . I T I
A 1197 1172 1147 1122 1097 1072 1139 1164 1189 1214 1239
¢ ¢ 3 0 ' . 0 0
1063 1038 1013 988 (,ﬁﬁﬁos 1030 1055 1080 1105
! " 0 ] ’ 0
920 904 879 854 /an\; ass 921 346 971
¢ o 4 0 ¢ 0 0
795 770 745 720 sgsfﬁlLN 782 787 812 837
¢ e & ¢ 0 ' ¢
(61M ) 661 636 611 586 561 536 603 628 653 678 703
' ¢ 0o 0 ‘ “ » 0 0 ]
527 502 477 452 /_A.oL\ 494 519 544 569
¢ ¢ o 0 ¢ 0 ’ '
393 368 343 318 293 268 360 385 410 435
] ) L] ’ L 0 ' L
259 234 205 184 1;9/._134£1 226 251 276 301
Y O . o ¢ 0 0
126 100 75 50 25 0 67 82 17 142 167 ke
- { Y

= 11.4 cm blast hole
and nominal firing time

B=3.05M S=3.36M

#13B - 123+20
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Blast no. 14B, Typical Blast hole profiles, no scale.

ANFO 5.11 KG _ &
2.13 M (6.5') stem : 5.8 M (19')
PF = .24 Kg/CM
21 CMea
Y
' ' ' ANFO = 18.3 Kg
3 M(10') stem
PF = .42 Kg/CM

44 CM ea

H -ANFO®@.82¢g/cc

E = stemming/drill cuttings

1..All holes orimed with 120 g cast pentolite primer

2. Face holes may be loaded significantly lighter

3. Slope holes have no sub-drilling

4. All hole loading is subject to drill verificadon of RQIJ

JUN 1@ '93 139:41 768 846 1B19 PRGE. B3



‘PUS N $L°T ® °10Y [y 'SUOIIOQUUOD 10jBUOIOP [eijuanbas PUB S3II0SS300Y
QUi ({, UOIJBABIXI AempreOoY (HI ‘Ou ISBI

I - (epis Buiuado uo Ssjoy

o * ......... w 8 Uey) ajouwl ou aaey jsnw) yi6uag) ul apjuyul w daap smol g
tdap ui syuyu; g Emcm_ Ul sajoy g
s SuGHElul]
Anoq evpyom] 23 %0 | SMOI Uasmlaq SN e L 1o b
A0)2Q eurpuni| sS3asioN rllﬂuvll wE NV 10 mE N—. . —DO|>
: - paliinbay sAeja( momﬁmw uojjeoijddy
~¢b h
Am@mv (¥vS ) (615) ( v,‘ Hm@v, cOb) Mgy ) lesy ) (22v) (206 )
| T2 |
(SEv) (Ol¥) (s8e) (09 mmm .mmm ' (81E) (EvE | (89¢)
— e e L Ao
Nv

:ow_

H0E ) (942 ) 11S82) 1982

GL 181 (60¢ 1+ (pez )
- P Y

. .\\\\\!n*wl\\\\\lalﬂn\\\\\\\I¢U\\\\\\Ll.

| | A
(/9] | _wv: R: ] :@_ ) RNGZ 1 0S) (G2 1 100l ]

pugy / o 1BVIS g . -

ParF o<&

768 S46 1818

JUN 1@ '99 19:42



SON KNUDSEN CORPORATION
HEARY CVIL CONSTRUCTION GROUP

ST FIFTH STREET

X 600

ND, CALIFORNIA U.S.A 92346
PHONE: (809) 425-4200

FAX: (909) 8644713

June 11, 1999 CAL-3478
Ser # 480

State of California
Department of Transportation
P.O. 2863

El Cajon, CA 92021

Attn: Randy Sanchez
Resident Engineer

RE:  Addendum to Blasting Plan No. 14B
Gentlemen:

Enclosed, please find 3 copies of addendum blasting plan 14B Roadway “B” Line submitted by
C.W. Poss for your review and approval.

If you have any questions, please contact me at (619)460-9809.

Sincerely,

MORRISON KNUDSEN CORPORATION

obert Long %
Project Superintendent

RL/jm

C: M.O.
Corres.
S/C File

JUN 1 4 1999
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Blast no. 15B,16B, 17B, & 188
Roadway and slope excavation
‘Typical Blast hole profiles, no scale.

g 3.7 M (12)
ANFO 9.35 KG 823 M (277)
1.9 M (6.5') stemn
PF = .42 Kg/CM
22 CMea
ANFO 19 Kg
3 M (10') stem
PF = .48 Kg/CM
' 40 CM ca
- : ANFO = 27 Kg
B -=-aANro@ .82 grec 3 M (10" st
: PF = .55 Kg/CM
E = stemming/drill cuttings 49 QMea
1. All holes orimed with 120 g cast pentolite primer
2. Face holes may be loaded significanty lighter
3. Slope holes have no sub-drilling
4. Total wt. CM's PF
Blast no. 158 = 745 Kg 2,200 CM .349Kg/CM
Blast no. 16B =»1,324Kg 2,501 ™M .54 Kg/CM
Blast no. 17B= 2,535 Kg 5,080 CM .50 Kg/CM
Blastno. 18Bw 3900Kg 7,500 CM .52 Xg/CM
3. All hole loading is subject to drill verification of RQ,
Drill hole depths and blast design subject to final
constructon staking. .
so0® ONI SS0d MD/NV3E O 6TBT 8FE 0AL YVJ QTifT THA ARAcc?/an

908" d 90rLL92 OL 2£9S B9 619 BLYE MW ¥d 61:pT 66, SZ NNL



Blast(s) No.

15B, 16B,17B & 18B

Nominal blast hole firing times, approximate‘ blast dimensions:

*

\

Continues @ 134MS Burden |18 12007
6B -1 10
f 025MS Spacing * #16B - 123410
#188-1214_-80
I . . N e s
1415 1380 1365 1340 1407 1432 1457
' ¢ 0 C ™ 0
1281 1286 1231 1208 1278 1298 1323

7 "

Z 1147
0

' 1013

.
879

¢
745

@

L
477

s s 8 0
1122 1097 1072 1139 1184 1189

888 _ﬂﬁﬂ 1005 1030 ‘IDSS

a54 ens 921

)
720 ﬁzn 737 782 787

L
586 ss1 s 603 sza sss

!
452 4z7/__¢nz\

]
343 s1a 293 268 335 aso 355
¢ (]
v 205 134 ss' 201 zzs 251
75 so 25 0 92 117 % _
A 4.88M A
Blast #1SB/3 rows
7.32M #158 - 124440
Blast #16R /4 rows #16B - 123+75
12.20 M #178 - 123+10
Bast #1786 rows - #188 - 122445
1464 M }
Blast #188 78 rows
§ =30 mblasthole
678 and nominal firing time
B=244M S=244 M
200 - , .
' ONI §50d HO/NVAE O ATRT ABR NA/ YVI €T:er Ta ARTESTOR

S8-/58°d 98rLLioC 0L C£9S @Sy 619 BLPE MW ¥4 @2:vT 66, SC N
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Blast(s) No. 19B & 20B

Nominal blast hole firing times, approximate blast dimensions:

*
Continues @ 134MS Burden | #198.- 122420
4 025MS Spacing A [#eop-izisd0

LI R R Y S T T T D
1465 1440 1415 1380 1365 1340 1407 1432 1457 1482 1507

N N N A
1331 1306 1281 1256 1231 1208 1273 1298 1323 1348 1373
7 T I B i VR S Y

Z 1187 1172 1147 1122 1097 1072 1139 1164 1189 1214 1239
e ¢ ¢ 0 o ¢
1063 1038 1013 988 1oos 1030 1055 1080 1105

] 6 o 0 ’ 0

929 904 879 854 /_Am\\. sse 921 945 @71

0 ¢ & 0 o 0 ¢ .0 0 ’

795 770 745 720 635 737 762 787 812 837

' ¢ 0 3 ' ¢ & 0
(4OMt) 661 636 611 585 s61 536 603 628 653 678 703
o R ¢ 0 ’

527 802 477 452 427 /J.DL‘:Q 494 519 544 569
¢ ¢ 0 8 0 0 ¢ 0 0 0
333 368 343 318 293 268 335 360 385 410 435

] ] L 0 L ] ) L )
¢ 259 234 205 184 (,_L'ikéﬂ 228 251 276 301
(R T ) "
TN

125 100 75 50 82 117 142 167 *

-t {37.0M) Sl \

#19B - 122460
#20B - 121420

= 11.4 cm blast hole
and nominal firing time

B=3.05M S=3.36 M

JUL 12 93 11:24 768 S46 1819 PAGE.B2
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*

Blast no. 21B Nominal firing times Sta 121+40.
and blasthole layout
Continues @ 92MS Burden
25MS Spacing
v 17.08 M width *

T O™ O O—= 00 ™ O

55\i7_7—\60j 627/652 B77/702 T27/752 T777/802
O~ O —p» — O — 0—0 > 0O
460 85 510  535/560 585/610 635/660 685/710
O — O—-0 — O —-0—0 — O V&
368 \i 393 418 443/468 493/518 543/568 593/618 |
O — O—» O— 0—»0 — 0 (61M)
276 301 326 351/376 401/426 451/476  501/526
O —p O—n — O —Q—»0 —* O
184 209 234  259/284 309/334 359/384 409/434
O —p O i —- QO 40— 0 —»= 0
92 117 142 167/192  217/242 267/292  317/342
O —» O —p —»O+O—>O—>_O *
0 o5 50 751100 125/150 175/200 225/250

Sta 121+80
Start O o

234 =90 mm blastholes & nominal firing time

O = 90 mm Decked blastholes & nominal firing time
309/334 Explosives columns within a singular hole seperated
by 25MS for wt/vibration reduction per delay

= 42MS x 07M Snapline surface connector

f

— = 25MS integral Snapdst surface connector

JUL 12 ’'SS 21:28 ‘ 768 946 1819 PRGE. B4




3.2M(10.5"

ANFOQ 2.6 KG

1.8 M (6.0") stem
PF = .14 Kg/CM
19CM ea

H -ANFO®@.82g/cc

Blast no. 21B & 22B
Typical Blast hole profiles, no scale.

E = stemming/drill cuttings

6.4 M (21)

ANFO 25 Kg

3 M (10') stem
PF = .66 Kg/CM
38CMea

4 | 85M(28)

v

ANFO = 31 Kg
3 M (10") stem

PF = .59 Kg/CM
S2.4CMea

Intermediate
stemming deck
to deflne two (2)
seperate column
charges. Each
column primed
to fire seperately
> B.0 MS

4. Blast #21

PF = .66 Kg/CM
5. Blast #22

PF = 55Kg/CM

1. All holes orimed with 120 g cast pentolite primer
2. Face holes may be loaded significantly lighter
3. Slope holes have no sub-drilling

Total wt. #21B of Explosives approximatelly 5725 Kg
Total material yeild

8726 CM

Total wt. #22B of Explosives approximatelly 5040 Kg
Total material yeild

9157 CM

JUL 12 '99 21:21

6. All hole loading is subject to drill verification of RQ.

768 346 1813

Ao vy, ]
AVIY

3 '.."::‘l.. Sa,0e

23
-'\_':‘_‘-

R

Y
}

o .{

AL

A%
K

A

DATELND

43 el biad
o8

3 .'.,‘. A%

11 M (36

ANFO = 28 Kg per
deck = 56 Kg
4.26 M (14') stem

PF = .86 Kg/CM
65.34 CM ea

PARGE. B85



Blast no. 22B Nominal firing times
and blasthole layout

.Continues @ 92MS Burden
25MS Spacing

*

Sta 121+40

14.64 M width
552/ 577 602/627 652/677 702 727 752
O™ 00— O0O— O—» O—™0

460/4858]0/535 560/585 610 635 660 685
O™ ®-—>» O0O—» O0—»0—>0—"™ O

368/393 /443 468/493 518 543 568 593
O —» O—p O~ O —» 00— 0—» O

276/301 6/351 376/401 426 451 476 501
O —» O— O—» O—» O0—»0 —» O

184/209 4/259 284/309 334 359 384 409
O ®— O— O —0—>0 —» O
92/11 142/167 192/217 242 267 292 317

O —» — O —» 0O —PO—p-O_—P-O_

Y&
G

0/25 50/75 100/125 150 175 200 225
O O— O O— O—p O —» O v*
Sta 121480
Stan © . nominal fring tim
234 = 90 mm blastholes & nominal firing time
= 90 mm Decked blastholes & nominal firing time
309/334 Explosives columns within a singular hole seperated
- by 25MS for wt/vibration reduction per delay
= 42MS x 07M Snapline surface connector
at 50MS interval
— = 25MS'integral Snapdet surface connector
JUL 12 'S8 21:21 760 946 1818 PAGE . B6
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Blast no. 23B & 248
Typical Blast hole profiles, no scale.

B -axe 82 g/cc E = stemming/dril! cuttings

3.2 M (10.5)

684 M(21)

- PR '~,-,‘v
UATAY TRV I tged S ax AAREATA TR :' .
Fahaxah B - U AR DA TR TR A

ANFO 2.6 KG . ’ T I3
18 M (6.0 seem : 8.5M (28] T 4 11M (36)
PF = .14 Kg/CM ES
i19CMea v Intarmediate ¥ 1
1o dofne s n-d.:?;) i}
ANFO 25 Xg !
3 M (10") stem charges. Each " =
PP = .66 Xg/CM eolumn primed =8
38CM ea la fira seporately
- |>8.0MS T
ANFO = 31 K¢ F
3 M (10°) stem €
PE = .59 Kg/CM |
524 CM e ; + :
ANFO-= 28 Kg per
_ deck, per delay
: ’ =88R ole
| 1. Al holes orimed with 120 g cast pentolite primer 4.26 ;Z'g;-, ster
2. Face holes may he loaded significantly lighter PF - .36 Kg/CM
3. Slope holes have ng sub-drilling : 6534CM ea
4. Blasr #24R% i
Toral wt. 248 of Explosives pproxdmarelly 5725 Kg '
Total material yeild 8726 CM
PP = .66 xg/cM
5. Blast #2338
Toral wt, #23B of Explosives Approximatelly 5040 Kg
Total material yeild 9157 CM
PF = 85Kg/CcM ‘
6. All hele loading is subject to drill verification of RQ

AUG @S '33 2e:5¢ PER s 1m1a Barm -
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*
® Blast no. 238 Nominal firing fimes St 120140
S and blasthole layout
T Continues @ g2ms Burden T
25MS Spacing
Y 17.08 M width v

o O"‘“O-—b-O"‘O""‘O ™ o
38 S77 602 627/652 sr7/702 7271752 777/802

o .~ 0 — =0~ Q=0 — o)

460 9 510 £35/580 §585/610 €35/680 685/710
0 0 e o) \
368 443468 49U518 543568 sgwgrg P
O = O —i Qwd QO —_— 0 m
278 301 . 328 351/378 401/428 451/478 501/52¢
« O O— 0 —» 00— “" Q
184 209 234 258/284 3@9/334 359/384 408/434
O — O —™0 ~— 0 —a O—Q — 0
82 117 142 167/182  217/242 287292 317/342 ‘
Q- QC-p 2 Qe OO —p C
0 25 56 75/100 125/180 175/200 225250
' Sta 121+00
@) : . . )
Stan 234 =90 mm blasthoies & nominal firing time

/03 = 90 mm Decked olastholes & nominal firing time
3 4 Explosives columns within a singular hole seperated
by 25MS for wt/vibration reduction per deiay

\_\=42MS X U7M Snapline surface connector

— = 25MS Intagral Snapdet surface connector

—

b00 'd T0%1 8.6 9100094 ‘ONT 'S804 |3 Lt (30L1RR 77~ Mnp
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T

£8:py 88, &2 gty

*

Blast no. 24B Nominal firing times Sta 120440

and blasthole layout

Continues @ 3268 Burden
25MS Spacing

14.64 M width ' v

5!2/ 577 €0e27 652/677 702 727 752

o™

460/

O—"» O wp O o~

0/S35 580/585 610 835 €60 885

O~ —> 0~ 0-»0-=0 > g

O =t D i Q—-»-O*—bc--—o—.. (o)

184/209

443 458/483 518 543 S68 SE3

6351 376/401 426 451  47g 501 d

4/259 2B4/309 334 253 384 409

—p O~ Q= O —» Q—0 —» g

92/11

1421167 182/217 242 287 292 317

O —»- -0 = 0 — 00— — 0O

0/2s

SU75 100/125 150 175 200 225

O —» ~ O e Qo OO —» o}

Sta 121400

¢

*

)

234 =50 mm blastholes & nominal firing time

9}) = 90 mm Deckad biastholes & nominal firing lime
308334  Explosives columns within singular hole sepe
By 25MS for wt/vibration reduction per delay

= 42MS x 07M Snapline surface connector
at 50MS interval

% =25MS integrai Snapdet surface connector

rated

1081 846 p10003L ‘NI 'S804 W'D
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@ worrison knupsen CORPORATION
HEAVY CIVI. CONSTRUSTION GROUP

mﬂnﬁyﬂﬂHﬂMF

A, S0X
HGMQU.WU::A weus
PHONE. 509; 425-0200

FAX: (20%) 882 . atm

August 6, 1999

State of California

Department of Transportation

P.C.23863

El Cajon, CA 92021

At Randy Sanchez, Resident Engincer
RE:  Revised Blast Plan for 238 and 248

Gentlemen:

Morison Kaudsen acknowledzes nceipt of vour letter dated 8/$

We have reviewed the co*rectcd blast plan submitted to us by C.W, Poss for Blast 23B and 24B and

e Mo Dol e T PR

CAL-3478
Ser#575

believe that all the appropriate informatior is contained i in this revised submitta),

If you have any questicns, plesse contact me at (§19)460-9309.

-Sincerely,
MORRISON KNUDSEN CORPORATION

g

Mike Smith
Project Manager
MS/im

C: M.O.
Corres.

/99 concerning Blast Plan 23B and 24B.

Postly Fax Note 7871 ]Dﬂy/a taq I,ﬁ.g‘“»
Fram

o D
ColDupt. .

Fhone § Phna §

Faxd T

.
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/ »@ " 395d 6187 SrE 29L £r:68 68, 42 NC

pd g
Nominal Firing Times Blast #25 - #37
ol o 8 ¢ 0 8 8 ' T L
1580 rS‘IS 1430 1465 1440 1415 1380 1365 1340 1407 1432 16457 1482 1507 1532 1557 A
i , L] ) ] L) L 0 ] ] s 0 L ]
1406 1381 1356 1331 1308 1281 1256 1%1 1206 1273 1288 1323 1248 137 1398 1423
i & o 0 8 2 0 T 0 gy o9 & & 8 0 0
1272 ;'1347 1222 1187 1172 1147 1122 1097 1072 1139 1164 1189 1214 1239 1264 1289
8, ¢ ¢ & o ¢ 0@ e .0 9 0o
1138 |i1143 1088 1082 1038 1013 988 '/HGB-.NQQS 1n30 1055 1080 1105 113 1188
o ¢ & & a2 0 B s 8 8 8 &
1004 l978 a54 923 904 878 85¢ /“\' 896 921 546 871 996 1021
. | e 0o (] ¢ s 0 0 @9
BZ!’l B4S 820 785 770 745 720 885 737 762 787 812 83 862 BaY
s ¢ 0o 0 [ s 0 P ¢ 0
736 l 1 686 681 636 611 586 561 538 802 828 653 878 703 72B 753
@ o/ & o o ® o @ C s ™ 9 8 ¥ 8 8 @
6Q2 : 577 §52 527 502 &77 452 Q?KADL\QGS 404 519 544 568 534 €19
i 0 ] [ L] 8 0 9 0 L] 0 ’ ] q ]
4se} 43 418 383 368 343 318 293 268 2335 360 385 410 435 460 485
8 s o 8 o 0o 0o 6 0 Vg ¢ o0 ¥ o v 0@
334} 309 284 259 23 205 184 WM 226 251 276 301 326 351
o e o ¢+ o o @ ¢ s o 0 8 o ¢
209 17s 10 125 100 75 S0 25 O 67 82 117 142 €7 197 212
| 59 M >
| . .
{
; START
I
!
; - MW = 42MS Snapline surface connector
i ® = 114mm blasthole and nominal firing time
1000 3.05 M burden X 3.66 M spacing
!
i
i
i
i
48-78"d SNRALTED m ZESS B9F 619
500 [P GBLE M ¥d £2:27 66, 62 L
. . HIOONSTSARIITED VL.926T9 XVd 85:80 dNL 00/11I/10
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BLASTING PLAN

CALTRANS CONTRACT NO. 11-001924

PRIME CONTRACTOR: MORRISON KNUDSEN CORPORATION
27400 EAST 5™ STREET
HIGHLAND, CA 92346

DRILLING AND BLASTING CONTRACTOR: C.W. POSS, INCORPORATED
201 S. BALCOM AVENUE
FULLERTON, CA 92832
PH: 714-871-9900
'FX: 714-871-3009

BLASTING PLAN SUBMITTAL FOR BLAST(S) NO. 38B through 51B
‘B’ LINE RIGHT OF WAY EXCAVATION

PAGE NO. 1 PLAN VIEW, NOT TO SCALE

PAGE NO. 2 BLAST(S) #38-#51 STATS

PAGE NO. 3 TYPICAL BLAST HOLE PROFILE

PAGE NO. 4 NOMINAL DETONATOR FIRING TIMES

TYPICAL DRILL PATTERN
& DETONATOR LAYOUT

C.BEAN/CWP/020400
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*PppPV

PF

Wt/shot

Wthole

Kg/CM

Kg

Rock Volume

Burden/
Spacing/

CM

Depth/M

3.05/3.66/8.6
3.05/3.66/8.6
3.05/3.66/8.6

3.05/3.66/8.6

Blast no. 38B through 5 1B, Vital Statistics

‘B’ Line Stations

Blast
10.

123+496-123+64
123432-1234+00
122+68-122+36

122+04-121+72

1.05/3.66/8.6

.
.

45B
47B

0.6\

10.64

99

53

8,886

51

15,408

3.05/3.66/8.6

120476-120+44

wt; ) -1,6 =FFPV

, and Condos West of blast area **714.4 (D/

Apt’s, SFR’

*Distance (o nearest
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Nominal Firing Times Blast #3 8B - #51B
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7~ W =42MS Snapline surface connector

= 114mm blasthole and nominail firing time
3.05 M burden X 3.66 M spacing
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