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Appendix B 



Waterford Law Quarry  
 
 

PREVAILING METEOROLOGICAL CONDITIONS 
 

Medians provided by Environment Canada 
Canadian Climate Normals 1971-2000 

St.Catherines   
 

            

Date Wind Direction 
Max Hourly Wind 

Velocity Km/h 
Temperature 
(Deg Celsius) 

January SW 89 -4.1 

    

February SW 63 -3.6 

    

March SW 74 1.1 

    

April SW 74 7.2 

    

May SW 65 13.6 

    

June SW 65 18.8 

    

July SW 63 21.8 

    

August SW 59 20.8 

    

September SW 53 16.6 

    

October SW 63 10.3 

    

November SW 70 4.6 

    

December SW 70 -1.1 
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Regression Line For BACK GROUND VIBRATION ATTENUATION - FINAL.SDF

95% Line Equation: V = 1571.5 * (SD)^(-1.366)

Coefficient of Determination = 0.947  Standard Deviation = 0.107
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Regression Line For FRONT AIRBLAST ATTENUATION - FINAL.SDF

95% Line Equation: V = 207.9 * (SD)^(-0.108)

Coefficient of Determination = 0.949  Standard Deviation = 0.008
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Histogram Start Time
Histogram Finish Time
Number of Intervals
Range
Sample Rate
Job Number:

09:36:59 September 17, 2020
15:06:06 September 17, 2020
65.00 at 5 minutes 
Geo:254.0 mm/s
1024sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BE20120 V 10.72-8.17 MiniMate Plus/8
6.3 Volts
September 12, 2019 by Instantel
V120IMYG.1N0

Notes
Location: 8-F

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
113.3 dB(L)  9.250 pa.(L) on September 17, 2020 at 09:56:59
5.0 Hz
Passed (Freq = 20.1 Hz Amp = 505 mv )

PPV
ZC Freq
Date
Time
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.143

37
Sep 17 /20

10:41:59
Passed

7.6
3.5

Vert
1.651

85
Sep 17 /20

10:41:59
Passed

7.4
3.6

Long
1.143

16
Sep 17 /20

10:41:59
Passed

7.6
3.7

mm/s
Hz
 
 
 
Hz

Peak Vector Sum 1.888 mm/s on September 17, 2020 at 10:41:59

0.0MicL

0.0Long

0.0Vert

0.0Tran

Sep 17 /20

09:41:59

Sep 17 /20

11:41:59
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Time Scale: 5 minutes /div   Sensor CheckAmplitude Scale: Geo: 1.000 mm/s/div Mic: 5.000 pa.(L)/div



Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Long at 10:38:06 September 17, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BE5059 V 10.72-4.32 MiniMate Plus
6.4 Volts
August 11, 2020 by Instantel
G059IMYI.VI0

Notes
Location: 1-B

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Unit is setup behind the blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
134.7 dB(L)  109.3 pa.(L) at 0.615 sec
8.5 Hz
Passed (Freq = 19.7 Hz Amp = 578 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
75.95

64
0.337
3.593
0.337

Passed
7.4
3.8

Vert
62.74

85
0.162
5.210
0.207

Passed
7.4
3.8

Long
117.7

43
0.099
4.574
0.589

Passed
7.3
3.9

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 122.1 mm/s at 0.099 sec

USBM RI8507 And OSMRE
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Vert at 10:38:19 September 17, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BE5717 V 10.72-4.32 MiniMate Plus
6.4 Volts
August 18, 2020 by Instantel
G717IMYI.VV0

Notes
Location: 2-B

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Unit is setup behind the blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
126.3 dB(L)  41.25 pa.(L) at 0.313 sec
24 Hz
Passed (Freq = 20.1 Hz Amp = 620 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
31.11

32
0.388
1.511
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Passed
7.3
3.7

Vert
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4.189
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3.6

Long
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Passed
7.3
3.7

mm/s
Hz
sec
g
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Peak Vector Sum 49.42 mm/s at 0.328 sec
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Vert at 10:38:22 September 17, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BK5780 V 10.72-4.32 MiniMate Plus/8
6.4 Volts
November 19, 2019 by Instantel
G780IMYI.VY0

Notes
Location: 3-B

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Unit is setup behind the blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
123.5 dB(L)  30.00 pa.(L) at 0.905 sec
10 Hz
Passed (Freq = 19.7 Hz Amp = 603 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
16.89

32
0.508
0.703
0.080

Passed
7.4
3.8

Vert
12.06
>100
0.276
1.034
0.025

Passed
7.5
3.5

Long
20.32

27
0.128
0.610
0.135

Passed
7.2
4.1

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 23.14 mm/s at 0.090 sec
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Vert at 10:38:29 September 17, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BE9545 V 10.72-8.17 MiniMate Plus
6.3 Volts
November 7, 2019 by Instantel
K545IMYI.W50

Notes
Location: 4-B

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Combo Mode September 17, 2020 08:42:05

Unit is setup behind the blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
120.1 dB(L)  20.25 pa.(L) at 1.097 sec
16 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
5.461

39
0.202
0.225
0.040

Disabled
***
***

Vert
5.334

64
0.360
0.265
0.011

Disabled
***
***

Long
9.398

37
0.112
0.305
0.051

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 9.440 mm/s at 0.111 sec
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Long at 10:38:29 September 17, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BE16062 V 10.72-1.1 Minimate Blaster
6.3 Volts
December 14, 2019 by Instantel
R062IMYI.W50

Notes
Location: 2-F

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General: Coupled to Ground

Extended Notes
Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
137.4 dB(L)  148.0 pa.(L) at 0.631 sec
47 Hz
Passed (Freq = 20.5 Hz Amp = 595 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
5.588

85
0.342
0.292
0.009

Passed
7.5
4.1

Vert
6.985

51
0.396
0.371
0.027

Passed
7.5
3.9

Long
7.112

85
0.077
0.411
0.022

Passed
7.3
4.3

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 8.535 mm/s at 0.076 sec

USBM RI8507 And OSMRE
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Vert at 10:38:32 September 17, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BE16148 V 10.72-8.17 MiniMate Plus
6.3 Volts
August 5, 2020 by Instantel
R148IMYI.W80

Notes
Location: 5-B

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Combo Mode September 17, 2020 08:49:31

Unit is setup behind the blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
118.7 dB(L)  17.25 pa.(L) at 1.204 sec
9.7 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
5.207

26
0.358
0.212
0.030

Disabled
***
***

Vert
5.969
>100
0.338
0.597
0.010

Disabled
***
***

Long
11.43

43
0.106
0.384
0.043

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 11.97 mm/s at 0.105 sec
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Vert at 10:38:35 September 17, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BE8091 V 10.72-8.17 MiniMate Plus
6.2 Volts
December 13, 2019 by Instantel
J091IMYI.WB0

Notes
Location: 6-B

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Combo Mode September 17, 2020 08:57:34

Unit is setup behind the blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
115.7 dB(L)  12.25 pa.(L) at 1.370 sec
9.5 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
4.953

32
0.473
0.186
0.021

Disabled
***
***

Vert
5.715
>100
0.326
0.504
0.010

Disabled
***
***

Long
5.969

43
0.413
0.212
0.024

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 6.310 mm/s at 0.413 sec
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V
e
lo

c
it

y
 (

m
m

/s
)

Frequency (Hz)

1 2 5 10 20 50 100

1

2

5

10

20

50

100

200

254

Tran: +  Vert: x  Long: ø  

+

+
+

+

+
+

+
+

+

+

+

+
++

+
++

+

+

+

+

+

+ +

+

+

+
+

+

+
+
+

+

+

+
+

+

+

+

+ +
+

+

+
+

+

+

+

+

+
+

+

+++

+

+

+
+

+

+

+
x

x

x

x

x

x
xx

x

x

x

x

x
x

x

xx

x

xx
x
x

x x

x

x

x

x

x

x

x

x

x

x

x

xx
x
xxx
xxx

x

x
x
x

x
x

x
x

x

x
x

x

x

x

x

x

x
x

x

x

x

x

x

x

x

x

x

x

x x

x

x

x

x

x

x

x

x

xx

x

x

x

x

x

x

xx

x

x

x

x

xxx

x

x

x

x

x

x

x

x
x

x xx

x

x

x

xx
x

x

x

x

x

x

x

x
x

x
x
x

x

x

x

xx

x
x

x

x

xx

x

ø

ø
ø

ø

ø

ø

ø

ø

ø
ø
ø

ø

ø

ø

ø

ø

ø
ø

øø

ø ø
ø

ø

ø

øøø

ø

øøø
ø

ø
ø

ø

ø

ø

ø

ø

ø

ø ø

ø

øø
ø

ø

ø
ø

ø

ø

ø

ø

ø

ø
ø

ø

ø

ø

ø
ø

ø

ø
ø

ø

ø

ø
øø ø

ø
ø

øø

>

0.00.0 1.0 2.0 3.0 4.0 5.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div Sensor Check



Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Long at 10:38:38 September 17, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BE20120 V 10.72-8.17 MiniMate Plus/8
6.3 Volts
September 12, 2019 by Instantel
V120IMYI.WE0

Notes
Location: 8-F

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Combo Mode September 17, 2020 09:36:58

Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
111.8 dB(L)  7.750 pa.(L) at 2.003 sec
12 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.143

37
0.346
0.053
0.006

Disabled
***
***

Vert
1.651

85
0.171
0.080
0.004

Disabled
***
***

Long
1.143

16
0.214
0.040
0.009

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 1.888 mm/s at 0.171 sec
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Vert at 10:38:39 September 17, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BE20121 V 10.72-8.17 MiniMate Plus/8
6.4 Volts
February 6, 2020 by Instantel
V121IMYI.WF0

Notes
Location: 7-B

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Combo Mode September 17, 2020 09:05:57

Unit is setup behind the blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
113.5 dB(L)  9.500 pa.(L) at 1.656 sec
10 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
4.318

27
0.508
0.146
0.026

Disabled
***
***

Vert
4.191
>100
0.420
0.292
0.009

Disabled
***
***

Long
3.429

51
0.184
0.172
0.023

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 5.618 mm/s at 0.508 sec
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Long at 10:38:40 September 17, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BA14924 V 10.72-8.17 BlastMate III
6.3 Volts
October 16, 2019 by Instantel
P924IMYI.WG0

Notes
Location: 8-B

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Combo Mode September 17, 2020 09:12:07

Unit is setup behind the blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
111.8 dB(L)  7.750 pa.(L) at 2.105 sec
13 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
3.810

30
0.517
0.093
0.023

Disabled
***
***

Vert
2.159

85
0.288
0.133
0.004

Disabled
***
***

Long
2.540

28
0.283
0.106
0.009

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 4.028 mm/s at 0.518 sec
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Vert at 10:38:41 September 17, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862
Operator/M7862A - Front Attenuation - Micro.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM11715 V 10-89 Micromate ISEE
3.8 Volts
May 8, 2020 by Instantel
UM11715_20200917103841.IDFW

Notes
Location: 3-F 

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General: Coupled to Ground

Extended Notes
Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
133.5 dB(L)  94.52 pa.(L) at 0.648 sec
43 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
3.547

32
0.463
0.094
0.016

Disabled
***
***

Vert
2.428

57
0.416
0.136
0.010

Disabled
***
***

Long
3.239

37
0.413
0.109
0.016

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 4.497 mm/s at 0.463 sec

USBM RI8507 And OSMRE
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Vert at 10:38:41 September 17, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862
Operator/M7862A - Front Attenuation - Micro.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM12202 V 10-89 Micromate ISEE
3.8 Volts
August 5, 2020 by Instantel
UM12202_20200917103841.IDFW

Notes
Location: 4-F 

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General: Coupled to Ground

Extended Notes
Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
129.0 dB(L)  56.49 pa.(L) at 0.764 sec
39 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
2.830

37
0.387
0.070
0.012

Disabled
***
***

Vert
2.081

30
0.072
0.047
0.011

Disabled
***
***

Long
2.231

30
0.129
0.067
0.013

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 3.667 mm/s at 0.387 sec
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Long at 10:38:41 September 17, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862
Operator/M7862A - Front Attenuation - Micro.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM13869 V 10-89 Micromate ISEE
3.8 Volts
August 5, 2020 by Instantel
UM13869_20200917103841.IDFW

Notes
Location: 5-F 

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General: Coupled to Ground

Extended Notes
Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
119.2 dB(L)  18.14 pa.(L) at 0.885 sec
43 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
2.160

27
0.473
0.052
0.014

Disabled
***
***

Vert
2.104

39
0.535
0.073
0.009

Disabled
***
***

Long
2.625

34
0.277
0.072
0.015

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 3.005 mm/s at 0.362 sec
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Long at 10:38:42 September 17, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862
Operator/M7862A - Front Attenuation - Micro.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM13270 V 10-89 Micromate ISEE
3.8 Volts
February 10, 2020 by Instantel
UM13270_20200917103842.IDFW

Notes
Location: 9-F 

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General: Coupled to Ground

Extended Notes
Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
107.7 dB(L)  4.872 pa.(L) at 2.286 sec
15 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
2.002

28
0.289
0.035
0.016

Disabled
***
***

Vert
1.072

27
0.448
0.034
0.006

Disabled
***
***

Long
2.223

21
0.421
0.033
0.019

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 2.328 mm/s at 0.476 sec
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Long at 10:38:42 September 17, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862
Operator/M7862A - Front Attenuation - Micro.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM13870 V 10-89 Micromate ISEE
3.8 Volts
July 27, 2020 by Instantel
UM13870_20200917103842.IDFW

Notes
Location: 6-F 

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General: Coupled to Ground

Extended Notes
Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
123.6 dB(L)  30.29 pa.(L) at 1.008 sec
26 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.734

37
0.407
0.064
0.007

Disabled
***
***

Vert
1.458

64
0.342
0.049
0.004

Disabled
***
***

Long
1.537

43
0.340
0.067
0.005

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 1.981 mm/s at 0.408 sec
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Vert at 12:22:08 September 17, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BE9545 V 10.72-8.17 MiniMate Plus
6.3 Volts
November 7, 2019 by Instantel
K545IMYN.OW0

Notes
Location: 4-B

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Combo Mode September 17, 2020 11:10:07

Unit is setup behind the blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
118.3 dB(L)  16.50 pa.(L) at 1.659 sec
3.3 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
9.525

13
0.547
0.371
0.269

Disabled
***
***

Vert
8.636

85
0.250
0.544
0.012

Disabled
***
***

Long
17.27

43
0.481
0.464
0.058

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 17.71 mm/s at 0.481 sec
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Long at 12:22:08 September 17, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BE16062 V 10.72-1.1 Minimate Blaster
6.4 Volts
December 14, 2019 by Instantel
R062IMYN.OW0

Notes
Location: 2-F

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General: Coupled to Ground

Extended Notes
Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
139.4 dB(L)  186.5 pa.(L) at 0.590 sec
57 Hz
Passed (Freq = 20.5 Hz Amp = 561 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
6.604

39
0.516
0.345
0.019

Passed
7.5
4.0

Vert
13.33

34
0.537
0.384
0.060

Passed
7.5
3.9

Long
12.45

85
0.362
0.795
0.030

Passed
7.3
4.2

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 14.65 mm/s at 0.521 sec

USBM RI8507 And OSMRE
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Vert at 12:22:19 September 17, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BA14924 V 10.72-8.17 BlastMate III
6.3 Volts
October 16, 2019 by Instantel
P924IMYN.P70

Notes
Location: 8-B

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Combo Mode September 17, 2020 10:44:06

Unit is setup behind the blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
109.2 dB(L)  5.750 pa.(L) at 2.554 sec
3.5 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.778

30
0.453
0.053
0.009

Disabled
***
***

Vert
1.270

85
0.232
0.066
0.003

Disabled
***
***

Long
1.651

34
0.274
0.053
0.007

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 1.934 mm/s at 0.454 sec

USBM RI8507 And OSMRE
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Long at 12:22:21 September 17, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862
Operator/M7862A - Back Attenuation - Micro.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM13271 V 10-89 Micromate ISEE
3.8 Volts
February 10, 2020 by Instantel
UM13271_20200917122221.IDFW

Notes
Location: 9-B

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General: Coupled to Ground

Extended Notes
Unit is setup behind the blast for attenuation study for the Law 

Quarry expansion using standard practice methods..

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
102.4 dB(L)  2.638 pa.(L) at 3.208 sec
3.8 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.395

37
0.399
0.058
0.006

Disabled
***
***

Vert
1.182

85
0.243
0.069
0.002

Disabled
***
***

Long
1.529
>100
0.139
0.095
0.005

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 1.763 mm/s at 0.234 sec

USBM RI8507 And OSMRE
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Histogram Start Time
Histogram Finish Time
Number of Intervals
Range
Sample Rate
Job Number:
Operator/Setup:

12:33:07 July 7, 2020
15:34:57 July 7, 2020
36.37 at 5 minutes 
Geo:254.0 mm/s
1024sps
7862
Operator/M7862A - Front Attenuation - Micro.MMB

Serial Number
Battery Level
Unit Calibration
File Name

UM13861 V 10-89 Micromate ISEE
3.8 Volts
July 3, 2020 by Instantel
UM13861_20200707123307.IDFH

Notes
Location: 10-F 

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General: Coupled to Ground

Extended Notes
Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
128.4 dB(L)  52.36 pa.(L) on July 7, 2020 at 12:53:07
14 Hz
Passed (Freq = 19.7 Hz Amp = 1127 mv )

PPV
ZC Freq
Date
Time
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.419

30
Jul 7 /20
12:53:07
Passed

7.1
5.2

Vert
1.679

30
Jul 7 /20
12:53:07
Passed

7.3
4.6

Long
2.262

32
Jul 7 /20
12:53:07
Passed

6.9
5.0

mm/s
Hz
 
 
 
Hz

Peak Vector Sum 2.298 mm/s on July 7, 2020 at 12:53:07

0.0MicL

0.0Long

0.0Vert

0.0Tran

Jul 7 /20

12:38:07

Jul 7 /20

14:38:07

Jul 7 /20

15:34:57

Time Scale: 5 minutes /div   Sensor CheckAmplitude Scale: Geo: 1.000 mm/s/div Mic: 10.000 pa.(L)/div



Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Long at 13:02:44 July 7, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BE5059 V 10.72-4.32 MiniMate Plus
6.5 Volts
September 25, 2019 by Instantel
G059IJ9D.KK0

Notes
Location: 1-F

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
138.5 dB(L)  167.5 pa.(L) at 0.313 sec
22 Hz
Passed (Freq = 20.5 Hz Amp = 481 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
6.223

57
0.420
0.398
0.018

Passed
7.5
3.5

Vert
14.22

32
0.279
0.437
0.058

Passed
7.5
3.6

Long
9.398
>100
0.183
0.583
0.037

Passed
7.6
3.5

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 14.79 mm/s at 0.327 sec

USBM RI8507 And OSMRE
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Vert at 13:03:11 July 7, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BE5717 V 10.72-4.32 MiniMate Plus
6.5 Volts
August 2, 2019 by Instantel
G717IJ9D.LB0

Notes
Location: 1-B

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Unit is setup behind the blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
123.9 dB(L)  31.25 pa.(L) at 0.671 sec
5.0 Hz
Passed (Freq = 20.1 Hz Amp = 486 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
21.72

43
0.469
0.848
0.063

Passed
7.8
3.5

Vert
21.72

85
0.378
1.180
0.039

Passed
7.4
3.8

Long
20.19

28
0.410
0.822
0.113

Passed
7.2
3.6

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 24.09 mm/s at 0.470 sec

USBM RI8507 And OSMRE
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Vert at 13:03:17 July 7, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BK5780 V 10.72-4.32 MiniMate Plus/8
6.5 Volts
November 19, 2019 by Instantel
G780IJ9D.LH0

Notes
Location: 2-B

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Unit is setup behind the blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
114.2 dB(L)  10.25 pa.(L) at 0.945 sec
5.3 Hz
Passed (Freq = 20.1 Hz Amp = 493 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
18.80

32
0.423
0.411
0.119

Passed
7.3
3.5

Vert
5.842

64
0.383
0.278
0.018

Passed
7.6
3.5

Long
6.350

43
0.456
0.199
0.035

Passed
7.4
3.6

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 19.07 mm/s at 0.423 sec

USBM RI8507 And OSMRE
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Long at 13:03:39 July 7, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BE15858 V 10.72-8.17 MiniMate Plus
6.4 Volts
September 12, 2019 by Instantel
Q858IJ9D.M30

Notes
Location: 5-B

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Combo Mode July 7, 2020 10:27:45

Unit is setup behind the blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
107.5 dB(L)  4.750 pa.(L) at 1.712 sec
5.5 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
3.810

19
0.444
0.093
0.037

Disabled
***
***

Vert
2.540

39
0.337
0.093
0.015

Disabled
***
***

Long
4.318

43
0.476
0.146
0.024

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 4.554 mm/s at 0.476 sec

USBM RI8507 And OSMRE
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Long at 13:03:42 July 7, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BE14197 V 10.72-8.17 MiniMate Plus
6.3 Volts
May 29, 2020 by Instantel
P197IJ9D.M60

Notes
Location: 3-B

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Combo Mode July 7, 2020 10:07:52

Unit is setup behind the blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
112.3 dB(L)  8.250 pa.(L) at 1.191 sec
5.4 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
4.953

15
0.465
0.106
0.042

Disabled
***
***

Vert
3.302

73
0.459
0.133
0.010

Disabled
***
***

Long
7.112

18
0.453
0.159
0.039

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 7.638 mm/s at 0.453 sec

USBM RI8507 And OSMRE
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Vert at 13:03:46 July 7, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BE21128 V 10.72-8.17 MiniMate Plus
6.4 Volts
December 10, 2019 by Instantel
W128IJ9D.MA0

Notes
Location: 3-F

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Combo Mode July 7, 2020 11:46:09

Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
123.4 dB(L)  29.50 pa.(L) at 1.225 sec
20 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.397

39
0.407
0.053
0.006

Disabled
***
***

Vert
2.286

34
0.213
0.066
0.011

Disabled
***
***

Long
1.143

26
0.112
0.053
0.006

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 2.290 mm/s at 0.213 sec
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Long at 13:03:47 July 7, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BE20044 V 10.72-8.17 MiniMate Plus
6.5 Volts
August 30, 2019 by Instantel
V044IJ9D.MB0

Notes
Location: 2-F

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Combo Mode July 7, 2020 11:50:53

Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
128.2 dB(L)  51.50 pa.(L) at 1.022 sec
27 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
2.921

32
0.545
0.106
0.016

Disabled
***
***

Vert
4.572

32
0.339
0.119
0.022

Disabled
***
***

Long
2.921

32
0.206
0.106
0.017

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 4.849 mm/s at 0.466 sec
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Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 20.00 pa.(L)/div Sensor Check



Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Tran at 13:03:59 July 7, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862
Operator/M7862A - Front Attenuation - Micro.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM13860 V 10-89 Micromate ISEE
3.8 Volts
July 3, 2020 by Instantel
UM13860_20200707130359.IDFW

Notes
Location: 8-F 

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General: Coupled to Ground

Extended Notes
Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
109.8 dB(L)  6.160 pa.(L) at 2.116 sec
14 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.466

17
0.327
0.022
0.013

Disabled
***
***

Vert
1.182

27
0.281
0.030
0.007

Disabled
***
***

Long
1.939

18
0.357
0.039
0.017

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 2.181 mm/s at 0.357 sec

USBM RI8507 And OSMRE
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Tran at 13:04:00 July 7, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862
Operator/M7862A - Front Attenuation - Micro.MMB

Serial Number
Battery Level
Unit Calibration
File Name

UM13869 V 10-89 Micromate ISEE
3.8 Volts
July 10, 2019 by Instantel
UM13869_20200707130400.IDFW

Notes
Location: 5-F 

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General: Coupled to Ground

Extended Notes
Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
114.6 dB(L)  10.77 pa.(L) at 1.270 sec
16 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.237

37
0.118
0.044
0.005

Disabled
***
***

Vert
1.529

20
0.201
0.043
0.008

Disabled
***
***

Long
0.946

27
0.228
0.022
0.008

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 1.535 mm/s at 0.201 sec

USBM RI8507 And OSMRE
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Vert at 13:04:01 July 7, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862
Operator/M7862A - Front Attenuation - Micro.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM10617 V 10-89 Micromate ISEE
3.8 Volts
September 25, 2019 by Instantel
UM10617_20200707130401.IDFW

Notes
Location: 4-F 

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General: Coupled to Ground

Extended Notes
Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
118.7 dB(L)  17.28 pa.(L) at 1.112 sec
18 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.261

51
0.363
0.086
0.004

Disabled
***
***

Vert
1.348

26
0.216
0.069
0.007

Disabled
***
***

Long
1.119

23
0.227
0.058
0.006

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 1.475 mm/s at 0.215 sec
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Tran at 13:04:01 July 7, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862
Operator/M7862A - Front Attenuation - Micro.MMB

Serial Number
Battery Level
Unit Calibration
File Name

UM13212 V 10-89 Micromate ISEE
3.8 Volts
June 26, 2020 by Instantel
UM13212_20200707130401.IDFW

Notes
Location: 7-F 

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General: Coupled to Ground

Extended Notes
Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
111.3 dB(L)  7.339 pa.(L) at 2.039 sec
13 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.955

20
0.667
0.051
0.016

Disabled
***
***

Vert
1.198

47
0.266
0.058
0.016

Disabled
***
***

Long
1.821

23
0.392
0.059
0.038

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 2.099 mm/s at 0.667 sec

USBM RI8507 And OSMRE
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Tran at 13:04:02 July 7, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862
Operator/M7862A - Front Attenuation - Micro.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM13831 V 10-89 Micromate ISEE
3.8 Volts
July 3, 2020 by Instantel
UM13831_20200707130402.IDFW

Notes
Location: 9-F 

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General: Coupled to Ground

Extended Notes
Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.operations.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
108.6 dB(L)  5.353 pa.(L) at 2.313 sec
15 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
0.954

20
0.280
0.021
0.007

Disabled
***
***

Vert
0.552

39
-0.101
0.023
0.011

Disabled
***
***

Long
0.780

37
0.076
0.030
0.020

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 0.992 mm/s at 0.280 sec
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Tran at 13:43:18 July 7, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BE5059 V 10.72-4.32 MiniMate Plus
6.5 Volts
September 25, 2019 by Instantel
G059IJ9F.G60

Notes
Location: 1-F

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
141.2 dB(L)  230.3 pa.(L) at 0.503 sec
64 Hz
Passed (Freq = 20.1 Hz Amp = 442 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
8.382

43
0.535
0.557
0.015

Passed
7.4
3.5

Vert
38.48

34
0.275
1.167
0.169

Passed
7.5
3.6

Long
13.08
>100
0.314
1.074
0.031

Passed
7.5
3.5

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 38.82 mm/s at 0.275 sec
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Vert at 13:43:46 July 7, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BE5717 V 10.72-4.32 MiniMate Plus
6.5 Volts
August 2, 2019 by Instantel
G717IJ9F.GY0

Notes
Location: 1-B

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Unit is setup behind the blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
126.6 dB(L)  42.75 pa.(L) at 0.326 sec
19 Hz
Passed (Freq = 20.5 Hz Amp = 476 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
31.11

24
0.328
0.703
0.176

Passed
7.6
3.5

Vert
18.16

64
0.532
1.047
0.045

Passed
7.4
3.8

Long
30.86

24
0.319
0.636
0.211

Passed
7.3
3.6

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 35.23 mm/s at 0.325 sec

USBM RI8507 And OSMRE
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Vert at 13:43:52 July 7, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BK5780 V 10.72-4.32 MiniMate Plus/8
6.4 Volts
November 19, 2019 by Instantel
G780IJ9F.H40

Notes
Location: 2-B

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Unit is setup behind the blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
118.7 dB(L)  17.25 pa.(L) at 0.584 sec
14 Hz
Passed (Freq = 20.5 Hz Amp = 492 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
10.41

34
0.507
0.305
0.068

Passed
7.3
3.5

Vert
6.096

64
0.464
0.345
0.016

Passed
7.6
3.5

Long
5.588

15
0.356
0.252
0.051

Passed
7.3
3.6

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 10.86 mm/s at 0.431 sec
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Long at 13:44:17 July 7, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BE14197 V 10.72-8.17 MiniMate Plus
6.3 Volts
May 29, 2020 by Instantel
P197IJ9F.HT0

Notes
Location: 3-B

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Combo Mode July 7, 2020 10:07:52

Unit is setup behind the blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
114.2 dB(L)  10.25 pa.(L) at 0.860 sec
19 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
6.985

13
0.366
0.199
0.061

Disabled
***
***

Vert
5.334

57
0.382
0.225
0.014

Disabled
***
***

Long
4.826

39
0.468
0.159
0.033

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 7.896 mm/s at 0.442 sec

USBM RI8507 And OSMRE
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Tran at 13:44:20 July 7, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BE21128 V 10.72-8.17 MiniMate Plus
6.4 Volts
December 10, 2019 by Instantel
W128IJ9F.HW0

Notes
Location: 3-F

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Combo Mode July 7, 2020 11:46:09

Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
124.9 dB(L)  35.00 pa.(L) at 0.873 sec
16 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.016

85
0.187
0.066
0.005

Disabled
***
***

Vert
1.651

47
0.354
0.066
0.006

Disabled
***
***

Long
1.397

34
0.247
0.053
0.008

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 1.805 mm/s at 0.254 sec

USBM RI8507 And OSMRE
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Vert at 13:44:21 July 7, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862

Serial Number
Battery Level
Unit Calibration
File Name

BE20044 V 10.72-8.17 MiniMate Plus
6.5 Volts
August 30, 2019 by Instantel
V044IJ9F.HX0

Notes
Location: 2-F

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General Coupled to Ground

Extended Notes
Combo Mode July 7, 2020 13:24:32

Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
131.2 dB(L)  72.25 pa.(L) at 0.938 sec
73 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
3.937

32
0.534
0.106
0.021

Disabled
***
***

Vert
3.937

37
0.579
0.106
0.017

Disabled
***
***

Long
5.715

24
0.610
0.106
0.039

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 5.922 mm/s at 0.610 sec

USBM RI8507 And OSMRE
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Long at 13:44:33 July 7, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862
Operator/M7862A - Front Attenuation - Micro.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM13860 V 10-89 Micromate ISEE
3.8 Volts
July 3, 2020 by Instantel
UM13860_20200707134433.IDFW

Notes
Location: 8-F 

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General: Coupled to Ground

Extended Notes
Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
112.6 dB(L)  8.580 pa.(L) at 2.434 sec
15 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.679

22
0.378
0.033
0.013

Disabled
***
***

Vert
0.859

27
0.421
0.030
0.006

Disabled
***
***

Long
1.813

18
0.241
0.045
0.016

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 2.116 mm/s at 0.338 sec

USBM RI8507 And OSMRE
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Vert at 13:44:35 July 7, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862
Operator/M7862A - Front Attenuation - Micro.MMB

Serial Number
Battery Level
Unit Calibration
File Name

UM12948 V 10-89 Micromate ISEE
3.8 Volts
June 26, 2020 by Instantel
UM12948_20200707134435.IDFW

Notes
Location: 6-F 

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General: Coupled to Ground

Extended Notes
Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
113.5 dB(L)  9.449 pa.(L) at 2.003 sec
22 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.261

37
0.252
0.061
0.007

Disabled
***
***

Vert
2.152

51
0.525
0.113
0.007

Disabled
***
***

Long
1.671

20
0.303
0.057
0.008

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 2.534 mm/s at 0.525 sec

USBM RI8507 And OSMRE
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Tran at 13:44:35 July 7, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862
Operator/M7862A - Front Attenuation - Micro.MMB

Serial Number
Battery Level
Unit Calibration
File Name

UM13212 V 10-89 Micromate ISEE
3.8 Volts
June 26, 2020 by Instantel
UM13212_20200707134435.IDFW

Notes
Location: 7-F 

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General: Coupled to Ground

Extended Notes
Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
113.9 dB(L)  9.852 pa.(L) at 2.261 sec
24 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.758

34
0.201
0.051
0.009

Disabled
***
***

Vert
1.434

43
0.463
0.053
0.005

Disabled
***
***

Long
3.066

20
0.514
0.077
0.017

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 3.249 mm/s at 0.464 sec

USBM RI8507 And OSMRE
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Vert at 13:44:35 July 7, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862
Operator/M7862A - Front Attenuation - Micro.MMB

Serial Number
Battery Level
Unit Calibration
File Name

UM13869 V 10-89 Micromate ISEE
3.8 Volts
July 10, 2019 by Instantel
UM13869_20200707134435.IDFW

Notes
Location: 5-F 

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General: Coupled to Ground

Extended Notes
Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
115.9 dB(L)  12.41 pa.(L) at 1.680 sec
16 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
0.749

24
0.131
0.040
0.004

Disabled
***
***

Vert
1.482

43
0.425
0.065
0.011

Disabled
***
***

Long
1.033

24
0.304
0.029
0.006

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 1.494 mm/s at 0.262 sec

USBM RI8507 And OSMRE
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Vert at 13:44:36 July 7, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862
Operator/M7862A - Front Attenuation - Micro.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM10617 V 10-89 Micromate ISEE
3.8 Volts
September 25, 2019 by Instantel
UM10617_20200707134436.IDFW

Notes
Location: 4-F 

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General: Coupled to Ground

Extended Notes
Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
118.8 dB(L)  17.35 pa.(L) at 1.313 sec
24 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.064

37
0.461
0.060
0.004

Disabled
***
***

Vert
1.592

64
0.305
0.085
0.007

Disabled
***
***

Long
1.364

27
0.139
0.049
0.007

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 1.633 mm/s at 0.305 sec

USBM RI8507 And OSMRE
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Event Report

Printed: December 2, 2020 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:
Operator/Setup:

Tran at 13:44:36 July 7, 2020
Geo: 0.750 mm/s
Geo: 254.0 mm/s
5.0 sec at 1024 sps
7862
Operator/M7862A - Front Attenuation - Micro.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM13831 V 10-89 Micromate ISEE
3.8 Volts
July 3, 2020 by Instantel
UM13831_20200707134436.IDFW

Notes
Location: 9-F 

Client: M7862A - Waterford Aggregates

User Name: Explotech Engineering Ltd.

General: Coupled to Ground

Extended Notes
Unit is setup in front of blast for attenuation study for the Law 

Quarry expansion using standard practice methods.operations.

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
111.1 dB(L)  7.168 pa.(L) at 2.798 sec
16 Hz
Disabled

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.198

24
0.277
0.035
0.009

Disabled
***
***

Vert
0.567

16
0.276
0.021
0.007

Disabled
***
***

Long
0.899

34
0.417
0.034
0.026

Disabled
***
***

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 1.395 mm/s at 0.277 sec

USBM RI8507 And OSMRE
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Date 
dd/mm/yy Blast # # Holes

Depth 
(feet) Tonnes

Seizmograph 
Locations Trans. Vert. Long. dB Weather

28-May-15 2015-01 42 26 13641.50 AE 1.77 1.77 1.39 100.0 A
A 2.92 1.27 2.41 106.0 A

2-Jun-15 2015-02 78 26.5 25821.60 AI 8.63 3.30 5.58 110.0 F
AE 3.30 1.77 3.93 117.0 F

16-Jul-15 2015-03 63 26 20462.40 AE 3.04 2.03 3.04 121.0 A
A 3.55 1.77 3.30 120.0 A

17-Aug-15 2015-04 54 25 16864.60 AE 2.66 1.39 3.42 100.0 A
A 6.35 6.35 2.79 106.0 A

2-Sep-15 2015-05 66 24.5 20199.90 AJ I
A 4.31 1.52 2.54 100.0 I

22-Sep-15 2015-06 49 24 14691.00 AE 2.79 2.28 2.79 119.0 A
A 4.44 2.54 4.19 109.0 A

1-Oct-15 2015-07 194 9.5 21170.90 A A
AE A

9-Nov-15 2015-08 51 25 16246.20 A 2.79 1.52 3.04 106.0 A
AE 2.45 4.66 3.91 118.0 A

25-Nov-15 2015-09 48 25.5 15290.50 AJ 4.82 2.54 5.58 112.0 A
A 2.79 1.65 2.03 100.0 A

8-Dec-15 2015-10 48 25.5 15290.50 A 2.66 1.14 2.79 100.0 F
AE 1.77 1.01 2.54 117.0 F

A= 1st. Pole on Erie Peat
B= 20246 Young Rd.
C= Lake Shore Rd.

Weather D=10615 Hwy#3
A= Sunny and Clear E= Cathy Cres
B= Cloudy / Overcast F= Hwy #3 and Quarry Rd.
C= Cloudy / Overcast and Showers G= 20214 Townline Rd.
D=Cloudy / Heavy Snow H= 2nd Pole on Erie Peat Rd.
E-Cloudy/Light snow I=3rd Pole on Erie Peat Rd.
F=Partly Cloudy J=20355 Erie Peat Rd. "Jullie Ritchies"
G=Cloudy/High Clouds K=20160 Hwy #3 Front Lawn Todd Bazinet's
H=Cloudy/Overcast/Light Rain L=20136 Townline Rd. "Alec Balogh's"
I=Hazy Hot Humid M=20148 Hwy 3 Adam Ferri
J=Light Rain N=4L23 Lakeshore Rd. Mike McCabe
K=Overcast/Low Clouds O=Kwik Mix Property on lawn at corner of Hwy 3 and Kwik Mix Rd.
L=Heavy rain P=1/2 way down Bessey Rd. on East side of Road

Q=Carol Tennier 15 First Ave South off Hwy #3 Port Colborne
R=Andrew Gillespie 121 North Cres. Port Colborne
S=John Greco 10146 Hwy #3 front lawn
T=Sharron Skea 10285 Lakeshore Rd. 
U=Angela Cox 17 First Ave. Port Colborne
V=First Ave Beside No Frills on Berm
W=First Ave Behind No Frills along Fence
X=10257 Crescent Heights, Port Colborne, Judy Kramer
Y=115 Rosemount Ave., Port Colborne, Marcia Turner
Z=230 Rosemount Ave., Port Colborne, Christine Hutcheson
AA=20146 Townline Rd., Port Colborne, Marcia Murdoch
AB=207 Westside Rd., Port Colborne, Walter Clapp
AC=10250 Highway 3, Wainfleet, Beth Robins
AD=Erie Peat Bog
AE=20455 Erie Peat Rd. Behind the quarry
AF=Biederman Rd 1st House on Left
AG=40 Townline Road Hillhouse property
AH=20101 Barrick Rd. Port Colborne
AI=Beside Youngs Rd Water Well
AJ=Youngs St. Test Well
AK=722 Hwy #3 West Main St. Deschamps property

Seizomograph Location

No Triggers

No Triggers
No Triggers













































































































Date 

dd/mm/yy Blast # # Holes

Depth 

(feet) Tonnes

Seizmograph 

Locations Trans. Vert. Long. dB Weather
11-Feb-16 2016-01 100 15.5 7332.80 AE 6.60 3.04 5.08 110.0 A

A 1.27 0.76 2.28 100.0 A
18-Feb-16 2016-02 107 15.5 7846.20 AE 2.92 1.52 3.55 110.0 A

A 3.04 1.90 1.65 100.0 A
18-Feb-16 2016-03 120 15.5 8799.30 AE 2.66 1.39 2.79 110.0 A

A 2.03 0.88 1.39 100.0 A
15-Mar-16 2016-04 114 15.5 8359.30 AE 3.68 1.90 3.04 114.0 J

A 2.54 0.88 1.27 94 J
17-Mar-16 2016-05 104 15.5 7626.00 AE 1.14 1.27 1.14 118.00 A

A A
17-Mar-16 2016-06 112 15.5 8212.70 AE 2.28 1.52 1.77 112.0 A

21-Mar-16 2016-07 105 15.5 8414.30 AE 1.52 1.27 1.14 94.00 G
A 3.42 1.27 2.03 106.00 G

23-Mar-16 2016-08 110 15.5 8836.10 AE 9.14 2.54 4.69 110.0 J
A 3.04 1.14 3.42 94.0 J

28-Mar-16 2016-09 104 15.5 8341.00 AE 2.79 1.52 3.30 100.0 J
A 2.92 1.52 2.54 94.0 J

31-Mar-16 2016-10 107 15.5 8588.50 A 3.42 1.52 3.42 94.0 J
AE 3.04 1.14 2.28 106.0 J

1-Apr-16 2016-11 104 15.5 8341.10 AE 2.15 1.52 2.28 112.0 G
A 3.68 1.39 2.79 94.0 G

4-Apr-16 2016-12 105 15.5 8441.90 AE 5.33 2.54 5.08 94.0 G
A 2.54 1.27 2.15 110.0 G

7-Apr-16 2016-13 103 15.5 8157.70 AE 3.68 2.54 3.81 94.0 G
A 2.92 1.90 2.79 94.0 G

7-Apr-16 2016-14 45 25 4053.80 A 2.66 1.14 1.27 94.0 G
AE 3.17 1.52 3.17 94.0 G

12-Apr-16 2016-15 51 24.5 15609.00 A 3.17 1.39 3.55 110.0 G
AE 3.30 1.27 2.79 117.0 G

12-Apr-16 2016-16 212 9.5 23135.10 A 1.01 0.63 0.50 112.0 G
AE 1.14 0.25 0.63 100.0 G

21-Apr-16 2016-17 39 24.5 11936.30 A 2.03 1.77 2.15 106.0 K
AE 3.55 2.28 2.92 122.0 K

28-Apr-16 2016-18 57 26 18513.50 A 3.81 1.77 3.93 110.0 G
U 0.63 0.38 1.52 94.0 G

29-Apr-16 2016-19 39 24.5 11692.80 U G
A 2.41 1.14 2.41 114.0 G

6-May-16 2016-20 63 24.5 19281.90 A 3.55 1.90 3.30 106.00 A
U A

6-May-16 2016-21 175 11 22112.90 U A
A 3.55 1.90 3.30 106.0 A

12-May-16 2016-22 63 25 19675.30 A 2.54 2.15 2.54 100.00 A
U A

17-May-16 2016-23 51 25 15927.70 U G
A 2.92 1.65 3.68 110.0 G

27-May-16 2016-24 51 25 15927.70 U A
A 2.66 2.15 3.68 100.0 A

1-Jun-16 2016-25 51 25 15927.70 A 3.04 2.03 2.28 94.0 A
U A

3-Jun-16 2016-26 50 25 15615.40 U A
A 3.93 1.77 5.33 112.00 A

6-Jun-16 2016-27 51 25 15927.70 A 2.79 2.03 4.31 100.0 A
U 1.52 2.03 4.31 94.0 A

15-Jun-16 2016-28 51 25 15927.70 U A
A 3.17 2.66 3.42 94.0 A

27-Jun-16 2016-29 50 25 15615.40 U 0.20 0.46 1.16 102.0 A
AE 3.81 1.90 5.33 106.0 A

6-Jul-16 2016-30 33 24 9893.90 A 2.54 2.15 3.81 112.0 I
U I

12-Jul-16 2016-31 51 25 15927.70 U 2.18 3.38 3.45 107.00 A
AE A

19-Jul-16 2016-32 53 25 15890.30 A A
U A

22-Jul-16 2016-33 51 25 15927.70 A 3.68 2.79 2.66 106.0 F
U F

22-Jul-16 2016-34 70 37 19145.00 A 8.12 6.35 7.74 114.00 F
U F

27-Jul-16 2016-35 57 25 17801.40 U 1.39 0.38 0.63 94.0 A
A 3.81 2.92 6.22 106.0 A

3-Aug-16 2016-36 51 25 15927.70 A 4.31 3.68 4.31 106.0 A

9-Aug-16 2016-37 55 25 17176.90 U A
A 3.04 2.41 2.54 106.00 A

15-Aug-16 2016-38 66 24.5 20199.90 A 2.49 1.90 2.79 112.0 A
U A

22-Aug-16 2016-39 57 25 16840.50 U A
A 5.84 3.81 3.17 114.0 A

25-Aug-16 2016-40 44 36 18424.90 A 4.31 4.06 5.58 94.0 F

No Triggers
No Triggers
No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers
No Triggers

No Triggers
No Triggers



Date 

dd/mm/yy Blast # # Holes

Depth 

(feet) Tonnes

Seizmograph 

Locations Trans. Vert. Long. dB Weather
U F

31-Aug-16 2016-41 151 11 19080.20 U F
A 2.92 2.41 3.68 112.0 F

7-Sep-16 2016-42 44 35.25 18424.90 A 3.04 4.95 7.87 117.0 A
U 1.52 0.38 0.38 110.0 A

17-Sep-16 2016-43 44 35.5 18185.60 A 4.95 3.81 5.96 114.0 F
U F

29-Sep-16 2016-44 43 35.5 17886.50 A 4.82 2.54 5.96 114.0 A
U A

30-Sep-16 2016-45 231 11 28848.80 A 1.52 1.39 1.27 114.0 K
U K

A= 1st. Pole on Erie Peat

B= 20246 Young Rd.

C= Lake Shore Rd.

D=10615 Hwy#3

E= Cathy Cres

F= Hwy #3 and Quarry Rd.

G= 20214 Townline Rd.

H= 2nd Pole on Erie Peat Rd.

I=3rd Pole on Erie Peat Rd.

J=20355 Erie Peat Rd. "Jullie Ritchies"

K=20160 Hwy #3 Front Lawn Todd Bazinet's

L=20136 Townline Rd. "Alec Balogh's"

M=20148 Hwy 3 Adam Ferri

N=4L23 Lakeshore Rd. Mike McCabe

O=Kwik Mix Property on lawn at corner of Hwy 3 and Kwik Mix Rd.

P=1/2 way down Bessey Rd. on East side of Road

Q=Carol Tennier 15 First Ave South off Hwy #3 Port Colborne

R=Andrew Gillespie 121 North Cres. Port Colborne

S=John Greco 10146 Hwy #3 front lawn

T=Sharron Skea 10285 Lakeshore Rd. 

U=Angela Cox 17 First Ave. Port Colborne

V=First Ave Beside No Frills on Berm

W=First Ave Behind No Frills along Fence

X=10257 Crescent Heights, Port Colborne, Judy Kramer

Y=115 Rosemount Ave., Port Colborne, Marcia Turner

Z=230 Rosemount Ave., Port Colborne, Christine Hutcheson

AA=20146 Townline Rd., Port Colborne, Marcia Murdoch

AB=207 Westside Rd., Port Colborne, Walter Clapp

AC=10250 Highway 3, Wainfleet, Beth Robins

AD=Erie Peat Bog

AE=20455 Erie Peat Rd. Behind the quarry

AF=Biederman Rd 1st House on Left

AG=40 Townline Road Hillhouse property

AH=20101 Barrick Rd. Port Colborne

AI=Beside Youngs Rd Water Well

AJ=Youngs St. Test Well

AK=722 Hwy #3 West Main St. Deschamps property

Weather A= Sunny and Clear

B= Cloudy / Overcast

C= Cloudy / Overcast and Showers

D=Cloudy / Heavy Snow

E-Cloudy/Light snow

F=Partly Cloudy

G=Cloudy/High Clouds

H=Cloudy/Overcast/Light Rain

I=Hazy Hot Humid

J=Light Rain

K=Overcast/Low Clouds

L=Heavy rain

Seizomograph Location

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers



























































































































































































































































































































































































































































































Date 

dd/mm/yy Blast #

# 

Holes

Depth 

(feet) Tonnes

Seizmograph 

Locations Trans. Vert. Long. dB Weather

31-Jan-17 01/31/2017/A 195 10 22400.10 A 1.39 0.88 1.14 110.00 A

AJ A

31-Jan-17 01/31/17/B 208 6 to 10 22974.40 A 1.27 1.01 0.76 114.00 G

AJ G

21-Feb-17 02/21/2017 200 9.5 21825.70 AJ A

A 1.90 1.39 3.42 117.00 A

8-Mar-17 03/08/2017 160 5 to 10 16685.20 A 0.63 0.88 1.27 112.00 A

AJ 1.27 0.38 0.76 124.00 A

21-Mar-17 03/21/2017 200 9.5 21825.70 AL A

A 1.65 1.52 1.77 117.00 A

29-Mar-17 03/29/2017 190 10 21825.70 A F

AL F

13-Apr-17 04/13/2017 192 10 22055.50 A 1.39 1.52 1.77 116.00 B

AL B

19-Apr-17 04/19/2017 196 9.5 20665.50 AL J

A 1.39 1.14 0.88 94.00 J

5-May-17 05/05/2017 165 10 18953.90 AL L

A 0.63 1.14 1.01 118.00 L

15-May-17 05/15/2017 65 11 8213.40 AL A

18-May-17 22331 42 27 14076.18 A 3.68 3.17 3.17 111.77 A

AL A

18-May-17 22332 33 26 10656.21 A 2.29 3.56 3.68 113.06 A

A

1-Jun-17 22744 51 26 16468.00 AL 0.38 0.25 0.51 119.10 A

A 5.46 5.84 3.56 112.00 A

8-Jun-17 22746 31 26 10014.00 A 0.51 0.38 0.68 81.90 A

AL A

8-Jun-17 22747 45 26 14531.00 A 0.64 0.64 0.82 81.90 A

AL A

20-Jun-17 23451 63 26 20343.67 A B

AG 4.95 2.54 5.20 114.40 B

28-Jun-17 23455 48 26 14208.00 A 2.92 3.56 3.30 109.50 A

AG 5.21 4.06 3.68 107.50 A

28-Jun-17 23456 33 26 10656.00 A 3.43 2.92 3.43 106.00 A

AG 3.43 3.43 2.41 101.90 A

10-Jul-17 23460 48 26 15499.00 AG 6.35 3.05 2.79 107.50 F

AM 4.19 3.68 6.22 107.00 F

10-Jul-17 23461 32 26 10333.00 AG 5.33 2.54 2.03 108.00 F

AM 3.05 2.79 4.32 109.20 F

18-Jul-17 22285 51 26 16468.00 AM 5.46 2.29 3.43 121.70 A

AG 4.83 4.19 2.92 114.60 A

18-Jul-17 22286 43 26 13885.00 AG 5.59 3.81 2.67 103.50 A

AM 3.05 1.78 2.67 109.90 A

26-Jul-17 22289 44 26 14208.00 AM 5.21 2.16 3.68 109.20 A

AG 3.81 1.90 2.03 108.00 A

26-Jul-17 22290 44 26 14208.00 AM 3.30 2.03 2.67 108.40 A

AG 3.05 1.27 1.65 109.20 A

8-Aug-17 22291 54 26 17437.00 AM A

AG 5.59 7.11 4.83 110.20 A

9-Aug-17 22292 51 26 16469.00 AM 5.08 4.83 3.68 112.60 A

AG 6.22 3.56 7.24 111.50 A

21-Aug-17 22293 45 26 14531.00 AM 2.16 1.78 3.94 112.10 A

AG 1.90 1.78 1.52 120.30 A

22-Aug-17 22294 60 26 19374.00 AM 4.70 3.81 4.32 114.00 G

AN 8.51 10.00 10.80 110.90 G

30-Aug-17 22296 27 26 11611.00 AN 7.37 3.68 7.11 113.10 A

AM 2.54 2.16 3.43 111.80 A

30-Aug-17 22297 60 26 19374.93 AN 7.11 3.56 6.73 115.20 A

AM 2.67 2.54 2.41 113.80 A

20-Sep-17 23201 42 26 18062.59 AO 10.00 11.00 10.90 120.60 A

AN A

20-Sep-17 23202 42 26 18062.59 AO 7.11 6.22 5.84 108.80 A

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers



A= 1st. Pole on Erie Peat

B= 20246 Young Rd.

C= Lake Shore Rd.

D=10615 Hwy#3

E= Cathy Cres

F= Hwy #3 and Quarry Rd.

G= 20214 Townline Rd.

H= 2nd Pole on Erie Peat Rd.

I=3rd Pole on Erie Peat Rd.

J=20355 Erie Peat Rd. "Jullie Ritchies"

K=20160 Hwy #3 Front Lawn Todd Bazinet's

L=20136 Townline Rd. "Alec Balogh's"

M=20148 Hwy 3 Adam Ferri

N=4L23 Lakeshore Rd. Mike McCabe

O=Kwik Mix Property on lawn at corner of Hwy 3 and Kwik Mix Rd.

P=1/2 way down Bessey Rd. on East side of Road

Q=Carol Tennier 15 First Ave South off Hwy #3 Port Colborne

R=Andrew Gillespie 121 North Cres. Port Colborne

S=John Greco 10146 Hwy #3 front lawn

T=Sharron Skea 10285 Lakeshore Rd. 

U=Angela Cox 17 First Ave. Port Colborne

V=First Ave Beside No Frills on Berm

W=First Ave Behind No Frills along Fence

X=10257 Crescent Heights, Port Colborne, Judy Kramer

Y=115 Rosemount Ave., Port Colborne, Marcia Turner

Z=230 Rosemount Ave., Port Colborne, Christine Hutcheson

AA=20146 Townline Rd., Port Colborne, Marcia Murdoch

AB=207 Westside Rd., Port Colborne, Walter Clapp

AC=10250 Highway 3, Wainfleet, Beth Robins

AD=Erie Peat Bog

AE=20455 Erie Peat Rd. Behind the quarry

AF=Biederman Rd 1st House on Left

AG=40 Townline Road Hillhouse property

AH=20101 Barrick Rd. Port Colborne

AI=Beside Youngs Rd Water Well

AJ=Youngs St. Test Well

AK=722 Hwy #3 West Main St. Deschamps property

AL=678 Barrick Rd. Port Colborne

AM=2035 Youngs Rd. 

AN=Cr. of Hwy 3 and Erie Peat Rd. 

AO=SW corner of Kwik Mix Building

Weather A= Sunny and Clear

B= Cloudy / Overcast

C= Cloudy / Overcast and Showers

D=Cloudy / Heavy Snow

E-Cloudy/Light snow

F=Partly Cloudy

G=Cloudy/High Clouds

H=Cloudy/Overcast/Light Rain

I=Hazy Hot Humid

J=Light Rain

K=Overcast/Low Clouds

L=Heavy rain

Seizomograph Location































































































































































































































































































































































































































Date 
dd/mm/yy Blast # # Holes

Depth 
(feet) Tonnes

Seizmograph 
Locations Trans. Vert. Long. dB Weather

22-Mar-18 18-001 121 15 7436.00 A 2.08 1.01 1.04 102.90 A
B 2.24 1.11 0.85 106.00 A

22-Mar-18 18-003 124 15 7890.00 A 3.41 0.75 1.72 105.30 A
B 2.73 1.63 1.39 105.10 A

4-Apr-18 18-002 118 14.5 7936.00 A 2.09 1.33 2.19 100.10 B
B 2.78 1.40 2.86 99.30 B

4-Apr-18 18-004 126 14.6 8073.00 B 1.80 1.04 1.66 102.30 B
A 3.098 1.49 3.53 108.00 B

10-Apr-18 18-005 116 14 7652.00 B 4.98 2.59 2.97 103.70 F
A 2.03 1.40 1.52 102.80 F

12-Apr-18 18-006 121 14 7982.00 A 2.14 0.98 1.25 100.30 B
B 1.38 1.32 1.73 99.30 B

12-Apr-18 18-007 49 24.6 15230.00 B 3.14 1.17 1.58 106.40 H
A 1.79 1.16 1.14 101.90 H

19-Apr-18 18-008 110 14 7256.00 A 2.35 1.67 1.52 106.20 B
B 2.77 1.19 1.36 104.70 B

19-Apr-18 18-009 70 15 4806.00 B 2.12 1.12 1.48 107.70 B
A 1.88 1.40 2.43 106.00 B

23-Apr-18 18-010 82 15 5796.00 B 3.00 1.34 2.55 103.60 A
A 2.15 1.41 1.95 99.10 A

23-Apr-18 18-011 60 26 19410.00 B 7.12 2.22 6.31 107.40 A
A 3.82 3.78 2.11 99.70 A

27-Apr-18 18-012 138 15 9754.00 B 3.87 1.70 1.90 107.00 F
A 2.85 2.72 2.14 99.30 F

27-Apr-18 18-013 108 15 7633.00 B 2.89 1.17 2.47 107.50 F
A 2.63 1.60 2.01 103.00 F

26-Jun-18 18-014 59 26 19087.00 B 2.92 3.68 3.18 119.70 K
C 4.36 5.35 6.33 117.20 K

25-Jul-18 18-015 53 26 17146.00 C 2.74 2.82 3.83 117.30 B
B 5.25 2.18 4.15 112.20 B
D B

25-Jul-18 18-016 56 26 17793.00 C 2.12 3.93 4.32 118.80 B
B 6.05 2.77 4.98 113.00 B
D 1.65 0.89 0.64 91.50 B

1-Aug-18 18-017 66 24.2 19855.00 C 0.04 0.06 0.07 126.90 F
E 4.72 3.44 6.63 111.60 F
D 2.29 0.64 1.02 88.00 F

1-Aug-18 18-018 58 27.4 18089.00 C 2.46 2.29 2.96 116.70 B
E 4.67 2.73 4.37 105.20 B
D B

10-Aug-18 18-019 60 26.5 19801.00 E 4.71 1.78 4.54 108.00 F
C F
D F

10-Aug-18 18-020 62 24.7 19089.00 C 2.02 1.82 0.95 111.50 F
E 4.08 2.56 4.25 110.30 F
D F

10-Aug-18 18-021 61 26.7 19255.00 E 4.08 2.56 4.25 110.30 F
C 2.02 1.82 0.95 111.50 F
D F

13-Sep-18 18-022 60 27.9 20841.00 B 5.93 3.40 5.45 105.40 B
C 1.91 2.41 1.78 118.60 B

13-Sep-18 18-023 33 23.9 11336.00 B 5.93 3.40 5.45 105.40 B
C 1.91 2.41 1.78 118.60 B

4-Dec-18 18-025 118 15 8340.00 C 3.76 5.34 3.40 124.10 F
B 1.65 1.47 1.27 103.60 F

4-Dec-18 18-026 136 15 9612.00 C 3.76 5.34 3.40 124.10 F
B 1.65 1.47 1.27 103.60 F

Seizomograph Location A=2035 Youngs Rd. Weather A= Sunny and Clear
B=Cr. of Hwy 3 and Erie Peat Rd. B= Cloudy / Overcast
C=Erie Peat Rd. North End C= Cloudy / Overcast and Showers
D=10423 Lakeshore Rd. McCabe Residence D=Cloudy / Heavy Snow
E= Erie Peat Rd. E-Cloudy/Light snow

F=Partly Cloudy
G=Cloudy/High Clouds
H=Cloudy/Overcast/Light Rain
I=Hazy Hot Humid
J=Light Rain
K=Overcast/Low Clouds
L=Heavy rain

No Triggers

No Triggers

No Triggers
No Triggers

No Triggers

No Triggers



Customer: Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) tonnes Blasted: 7,436 te 2,860 m3

# Holes Loaded: 121 holes
Blast Location: (Bench / Face) … including: 5 Dead Holes

GPS Coordinates: °N Latitude °W Longitude … and: 0 Helper Holes
      Centre of Blast    Centre of Blast Helper Hole Collar: 0.0 ft avg

# Rows Blasted: 5 rows
Wind from the: NW at 20 kph Temperature: °C LLL15-39

x x - Pattern (Front Row)-
Clear: X Rain: Overcast: Burden: 8.0 ft avg

Partly Cloudy: Snow: Inversion: 30000f Spacing: 8.0 ft avg
# Holes: 31 front row

- Drilling Information - - Pattern (Main Body) -
Angle from Vertical Nominal Bit Diameter:  Burden: 8.0 ft avg

Primary Bit diam: 88.9 mm 0°      # Holes: 121 = ft  ( 3 1/2 "  diam) Spacing: 7.0 ft avg
Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 90 main body

Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 15.0 ft avg

Hole Depth: 15.0 ft avg
1 - Stone Decking -
0 Front Row: ft avg

Main Body: ft avg
0 # Stone Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 6.5 ft avg

# used Main Body: 6.5 ft avg
123 1 Material used: 3/8's stone

0 - Charge Length -
0 Front Row: 8.5 ft avg

total explosives weight in Blast (kg): Main Body: 8.5 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 19.0 kg/hole
1 Main Body: 19.0 kg/hole
0 Max. per delay: 20.0 kg/delay
0 SD () Equation: 383.6 kg/delay

Total kg Loaded: 2,427 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
1.430 lb/yd3 Yield PF: 0.326 kg/te (actual)

1.177 lb/yd3 Front row: 0.268 kg/te (theoretical)

1.345 lb/yd3 Main Body: 0.307 kg/te (theoretical)

1.311 lb/yd3 "KPI" PF: 0.299 kg/te (theoretical)

NOTES:

5 hr

8 hr

1HARNESS WIRE DUPLEX (6 PACK) 400M

Resource Deployment:

U of M
units

units

units

# of Blasters (this Blast) 2 Holes Received an additional primer due to the original primers not pulling into product.

# of Helpers (this Blast)

# of MMU's (this Blast)

2

1

0

Services:

Please Contact Account Manager

1As per agreement

Enter ''1'' if Boretraked

SHOT SERVICE FEE *

BORETRACK

SEISMOGRAPH RENTAL

BULK TRUCK CHARGE

ADVANCED BLAST DESIGN Enter ''1'' if Advance Blast Design

As per agreement

18-001
2316001
12:09 PM

12

42.89767

42 ms

2,385

Mike derkinderen

32,130

CONNECTADET 9M

Bottom Bench
79.29322

1,815.0

Rock Density:

0.0

Law Crushed Stone
LCS3496

2018-03-22

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
29,745

0

Waterford

Blast Report
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# of Blasts today (this Quarry)

kg
41.80.34PENTEX 12 (OR EQUIVALENT)

0.0%

# used

cs returned

Boosters:

UNITRONIC 600 6M

cs shipped

Note Exception 2
1

kg / unit

EXEL HANDIDET 9m 25 ms

case #'s ms

2,427

kg

CONNECTADET 9M 25 ms

# used
2

3

Detonators:

Packaged Explosives:

123

# req'd
Note Exception 2

1

Blast Report 18-001-R1 REPORT



Customer: Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

Enter description of seismograph location

(587.6)²
30²

345,274
900

384

Mike Derkinderen

2nd Reading

790.0
2.1
4.0

Distance (2nd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

Average 42.89326 79.28563 0.748629 1.383795

Enter description of seismograph location
102.9

23.0
2.3

106.0

0.00000
0.0

Enter description of seismograph location

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 42.89326 79.28563 0.748629 1.383795
2nd Reading

(N) Radians (W) Radians
0.748619 1.383886

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading 42.89269 79.29082
2nd Reading

Average 42.89269 79.29082
587.6

Front Row Corner 1.383930
Back Row Corner 1.383924

Average (Centre of Blast) 1.383928

0.748700
0.748709
0.748706

79.29335
79.29300
79.29322

42.89735
42.89788
42.89767

page 2 (W) RadiansBlast Co-ordinates
Mid Blast 1.3839290.748707

Law Crushed Stone 18-001
LCS3496 2316001

2018-03-22 12:09 PM

(N) RadiansEnter o W Long.
79.29332

Enter o N Lat.
42.89776

Waterford

Blast Design

Blast Report 18-001-R1 REPORT









Customer: Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) tonnes Blasted: 7,890 te 3,034 m3

# Holes Loaded: 124 holes
Blast Location: (Bench / Face) … including: 0 Dead Holes

GPS Coordinates: °N Latitude °W Longitude … and: 0 Helper Holes
      Centre of Blast    Centre of Blast Helper Hole Collar: 0.0 ft avg

# Rows Blasted: 5 rows
Wind from the: NW at 20 kph Temperature: °C LLL15-39

x x - Pattern (Front Row)-
Clear: x Rain: Overcast: Burden: 8.0 ft avg

Partly Cloudy: Snow: Inversion: Spacing: 8.0 ft avg
# Holes: 25 front row

- Drilling Information - - Pattern (Main Body) -
Angle from Vertical Nominal Bit Diameter:  Burden: 8.0 ft avg

Primary Bit diam: 88.9 mm 0°      # Holes: 124 = ft  ( 3 1/2 "  diam) Spacing: 7.0 ft avg
Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 99 main body

Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 15.0 ft avg

Hole Depth: 15.0 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Stone Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 6.0 ft avg

# used Main Body: 6.0 ft avg
124 1 Material used: 3/8s Stone

0 - Charge Length -
0 Front Row: 9.0 ft avg

total explosives weight in Blast (kg): Main Body: 9.0 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 20.1 kg/hole
1 Main Body: 20.1 kg/hole
0 Max. per delay: 21.0 kg/delay
0 SD () Equation: 394.2 kg/delay

Total kg Loaded: 2,667 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
1.482 lb/yd3 Yield PF: 0.338 kg/te (actual)

1.246 lb/yd3 Front row: 0.284 kg/te (theoretical)

1.424 lb/yd3 Main Body: 0.325 kg/te (theoretical)

1.388 lb/yd3 "KPI" PF: 0.317 kg/te (theoretical)

NOTES:

5 hr

8 hr

1HARNESS WIRE DUPLEX (6 PACK) 400M

Resource Deployment:

U of M
units

units

units

# of Blasters (this Blast)

# of Helpers (this Blast)

# of MMU's (this Blast)

2

1

0

Services:

Please Contact Account Manager

1As per agreement

Enter ''1'' if Boretraked

SHOT SERVICE FEE *

BORETRACK

SEISMOGRAPH RENTAL

BULK TRUCK CHARGE

ADVANCED BLAST DESIGN Enter ''1'' if Advance Blast Design

As per agreement

18-003
2316001
2:53 PM

6

42.89787

42 ms

2,625

Mike Derkinderen

29,745

UNITRONIC 600 9M

Bottom Bench
79.29263

1,860.0

Rock Density:

0.0

Law Crushed Stone
LCS3496

2018-03-22

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
27,120

0

Waterford

Blast Report
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# of Blasts today (this Quarry)

kg
42.20.34PENTEX 12 (OR EQUIVALENT)

0.0%

# used

cs returned

Boosters:

UNITRONIC 600 6M

cs shipped

Note Exception 2
1

kg / unit

EXEL HANDIDET 9m 25/500

case #'s ms

2,667

kg

CONNECTADET 9M 25 ms

# used
2

10

Detonators:

Packaged Explosives:

124

# req'd
Note Exception 2

1

Blast Report 18-003 REPORT



Customer: Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

Enter description of seismograph location

(595.6)²
30²

354,739
900

394

Mike Derkinderen

2nd Reading

767.7
3.7

25.0

Distance (2nd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

Average 42.89326 79.28563 0.748629 1.383795

Enter description of seismograph location                  Young Street

16.0
2.8

0.00000
0.0

Enter description of seismograph location                   Erie Peat street

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 42.89326 79.28563 0.748629 1.383795
2nd Reading

(N) Radians (W) Radians
0.748619 1.383886

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading 42.89269 79.29082
2nd Reading

Average 42.89269 79.29082
595.6

Front Row Corner 1.383923
Back Row Corner 1.383912

Average (Centre of Blast) 1.383917

0.748709
0.748709
0.748709

79.29296
79.29230
79.29263

42.89789
42.89785
42.89787

page 2 (W) RadiansBlast Co-ordinates
Mid Blast 1.3839170.748709

Law Crushed Stone 18-003
LCS3496 2316001

2018-03-22 2:53 PM

(N) RadiansEnter o W Long.
79.29261

Enter o N Lat.
42.89788

Waterford

Blast Design

Blast Report 18-003 REPORT







































































































Laws - Bottom Lift

LCS3515 I

2018-04-27 :

Blast Number: j

Orica Order #:,
Blast Time: l

Quarry:
P.O. #:

Blast Date:

18-012

2330559
10:37 AM

þ
OR'CA

Blost Report
Woterford

(!rrirìt N;ìrilc)

r'N Latitude ì

(;r rlr 4 oi l Jlr..t

79.29166

Temperature:t 6 to 10 i'C

Xj

l

I

l Cell¡ng

Rain:t

Snow:l

Glear:i

Partly Cloudy:i

Pgçst Blaster-in-charge: r Mike der Kinderen

Blast Location:

GPS Goordinates:

Bottom Bench

42.898r6
(.;i..nll ê oí lllã;i

íi:lilrlch / I'¿cf:)

'W Longitude

Overcast:

lnversion:

jri
Windfromthe:l SEi at I S kph

v

Tonnes Blasted:

Total tonnes per day:

Total Holes Loaded:

... including:

... and:

Helper Hole Gollar:

# Rows Blasted:

te

te

holes

Deâd Holes

Helper Holes

fr avg

lrows

LLL.I

..*il,ir':n; (l:ra;il

Burden:,

Spacing:
# Holes: r

¡loyr4

8.0 ifi avg

8.0 :fr avg

34lfro¡rt row

- i )rillitlq l¡tftr¡¡ nllr¡n - Ðacly).

8.0 ìfl avg

8.0itt avg

104 iriairr iloily

15.0 r t avg

0.0 ìft avg

15.0 ft avg

Arìgle fronl Verilcaì Nominal Bit Diameter:

= 2,070.0ft ( 31/2 " diam)

= 0.0ft( "diam)

= 0.0fr( "diam)

- ! ),tlittt t r 1l\ii;litt
Burden:

Spacing:
ll ì.lol(ìs:

Bench Height:

Sub-drill:
Hole Depth:

- 5¡c)/rc l-)t:L:king

Front Row: i 0.0 lft avg

Main Body: 0.0 ft avg

# Decks: 0:per blast

- ( i¡l!;¡t l"i'''¡ill¡i;r;U

Front Row: 5.5 fr avg

Main Body: 5.5 t avs'. 
Material used: l/2" Stone :

Chart;r: l..ettgtlt -

,, Front Row: 9.5 fl avg

Main Body: 9.5 ft avg

- Cll¡¡1i-e We:iç3ÌtÍ

Front Row: 21.2 ks/hole

Main Body: 21.2 kgthote

Max. per delay: 26.0;rg¡¿etay

SD 0 Equation: 417.1 kg/delay

Total kg Loaded: 3,442 kg

Rock Density:' 2.60 g/cc = 1s¡m3

' f)r¡wcler f:¿,tclor -

Yield PF: 0.353 kg/te (actua0

Front row: 0.300 kg/te (iheoretical)

Main Body: 0.300 kg/le (theoretical)

"KPl" PF: 0.300 (theoreticâl)

Primary B¡td¡am:

Secondary Bit diam:

Tertiary Bit d¡am:

88.9 # Holes:

# Holes:

mm

mm

mm

0

0

0

138

# Holes: l

1.g47 lbtyd3

1 31s lb/yd3

t.315 lb/ycl3

1.315 lb/yd3

3,751

Bulk
CENTRA GOLD 70

Boosteñ¡:

tn out

Detonato¡€:

cs shipped cs returned

/ unit # usec

totâl explosives weight in Blast (kg):

Pkgd Prod (0 kg) % ofïotal kg:

case #s ms

27 3,395

47

3,442

O.0o/o

# used

UNtTRONIC 600 6M

ExEL HANDIDEï 7m

CONNECTADET 12M

CONNECTADET 9M

Cord & Accessories:

Resource Deployr¡ent:

# of Blasts today (this Quårry)

of

of

of MMU's

Services:

2

25t500

U ofM # used

Bla{9li (!hlg 819.1) 
_

(this Blâst)

units

units

Ënt€r hours

Enter Blaster hours

Enter total manhours

Enter lgrya Qeislngslapfs

Ent€r hours

1

cost Redacton 
^/oles 

lf¡ls Blast) - change ín af , a, S, ËxpÍ ot lS from prcv¡aus Blast:

Lone hole in the back row received a secondary primer becauso the main primer got stuck,

:

42 ms

25 ms

139

I
2

2

1

2

1

3.5

5.0

2

0.0

0.0

0.0

2a1B'A4 2.7 1B-012 Boilo'ìr Bench

Enter hours

0.0

Blâsl Repod
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Blost Røport
ÞFA / DIV of 6RH (Onror¡o)

Quarry:
P.O. #:

Blast Date:

Laws - Bottom

LCS3515
2018-04-27

Lifti Blast Number:i
Orica Order #:

Blast Time:

18-012

2330559
10:37 AM

pogez Blert Co-ordlnåtes Entêr " N Lat Enter " W Lonq.
Mid Blåst 42.89816 79.29165

Front Row Comer 42.89852 79.29174

Back Row Corner 42.89780 79.29159

{Centre of Blast) 42.89816 79.29166

lN) Red¡ân8 lwl Red¡¡nß
0.748714 1.383900
o.748720 1.383S02

0.748708 1.383899
0.748714 1.383901

Ënter " W Lono.Satrnmo¡n¡oh Gô.ôrdlnttee Entef o ll Lat.
42.89269 79.290821st Readino

2nd Readino
42.8928 79.29082Avêrâoe

612,7Distance {lst Sèis. From Csntre of Blast)
3.9Post Blâst Dåtâ: ooV:

38.0frequency:
âir overDressufe: 107.0

Erie Peat

lit

2nd

3rd

Hz

mm/s

l-rigger set at: 2.0 mtn/s

V/ l/L: ? (Verlical, irânsverseorLongiludìnal)
dB

lNl Rrdlans (wl Radlrns
0.748629 1,3837S1

0.748629 r -383791

lNl Redlân3 (Wl R¡dlan¡

0.000000 0.000000

Mil<,¿. da. Kind.¿-røw

tìi!]ìì;,ltì.!re f eqi!¡r t(1, irldicaling tlli!i
lll,si l{,1,,,¡l " '). i\,l,,rt.9 -1(., ü,¡1, .

m
-frrgger set at: 2.0 rnrnls

V lT ll-. ? (Vêrtical, TransversèorLongitudilìal)
set at: 115 dB

Scaling Fac{or denotes the degree of Blast confinemênt.
The higher the SF, the more confined the Blâst.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter I 3cå¡¡ng Factorl l-Jõ-ì Quarry aênch Blasting - 2 Free Faces

W=D2
3r

= _I9!?lf_ke
302

= 37õ,40í kg
900

Mü¡mum lndlceted Charge Weight por Delay = 117 kg

Orica

0.

mm/S frigger set al: 2.0 rnm/s

Hz V l'l'IL. ? (Vertical, frailsverseorLongiiudinal)

sel¡moqraoh co-ordlneûeg Enter o l{ LaL Entar " W Lono.
fst Read¡no 42.89326 79.28536

2nd Readino
Avereoe 42.89326 79.28536
D¡ßl'ne.e 719.1
Post Blåßt Dâta: DDV: 2.9

frequency: 41.0
air overoresgure: 9S.3

Sel¡mooraoh Co.ordlnete¡ Entor o N Let Enter o l,l, Lonq.
lst Readino
2nd Read¡nq

Averaoe 0.0000( 0.00000

Distânce (3fd sêis. Ffom centre of Blas0

Pæt Blåst Oata: ppV:
0.0
0.0

tgscglg-
-------- air ov€mressure:

0.0
0.0

2018-04-27 18-0i2 Bottom Bênch Blast Repod
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lh6 Blá¡lln0

Blast Design
Woterford

Quarry:
P.O. #:

Blast Date:

laws - eoftom l-ift Blast Number:
Orica Order#:

18-012
2330559 ÌLCS3515

4t2iDAaï

w9¿?
Paste ShotPlus Diagram

Pl1

5.5

UNI Tronic (?)ms 20fr

PENTil BC 12 * 340 xl

ø3.625in

Orlca
Mila' d¿'r Kund'¿'ru.v

D?,/4*L(,J/ Sodrk*

Siqnåtilre requ¡red, indicaling

sign off on Blast Design.

2O1A-O4-27 1B-012 Boltom Bench

Quarry Manager:

Dêsiqn p2



Ø lnstantel

Date/Time Tran at 10:37:17 April2T,2018
Trigger Source Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Range Geo: 254.0 mm/s
Record Time 4.875 sec (Auto=4Sec) at 2048 sps
Operator/Setup: MIKE DERKNDEREN/Laws.mmb

Serial Number UM6857 V 10-89 Micromate ISEE
Battery Level 3.7 Volts
Unit Calibration February 14, 2018 by lnstantel
File Name UM6857 20180427103717.1DFW

USBiI R18507 And OSttRE

Frequency (Hz)
Tran: + Vert x Long: ø

Event Report

Notes
Location:
Client:
User Name:
General:

Erie Peat Road
Waterford Laws Quarry
Orica Canada lnc.
SAND BAGGED

Microphone LinearWeighting
PSPL 107.0 dB(L) at 1.892 sec
ZC Freq 18.3 Hz
Channel Test Passed (Freq = 19.7 HzAmp = 1371 tu,

PPv J#å ,:åt iåäS
ZG Frcq 38 49 U
Time (Rel. to Trig) 0.460 0.845 0.777
Peak Acceleration 0.109 0.090 0.072
Peak Displacement 0.016 0.007 0.007
SensorGheck Passed Passed Passed

Frequency 7.3 7.3 7.1

Overswing Ratio 3.4 3.4 3.7

Peak Vector Sum 3.902 mm/s at 0.460 sec

mm/s
Hz
sec
s
mm

Hz

al,

E
E

à(,
o
o

50 t00 >

MicL

Long

Vert

Tran

t.0

Time Scate: 0.20 sec/div Amplitude Scale: Geo: 2.000 mm/s/div Mic: 1.000 pa.(LVdfu

Trigger = >- ----<

Printed: Aprll 28, 2018 {V 10.7¡r} Fomåt@ 1995¿01õ Xmark Cotporåüon

0.0

0.0

3.02.0 ¡t.0 5.0

Sensor Check

0.0



Z lns¡antel

DatetTime Tran at 10:37:16 April27,2018
Trigger Source Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Range Geo: 254.0 mm/s
Record Time 5.0 sec at 2048 sps
Operator/Setup: ORICA CANADAfYOUNGS RD S.mmb

Serial Number UM9119 V 10-89 Micromate ISEE
Battery Level 3.8 Volts
Unit Calibration December 7,2017 by lnstantel
FileName UM9119-2018042710371ô.|DFW

USBM R18507 And OSMRE

Frequency (Hz)
Tran: + Vert x Long: ø

Event Report

Notes
Location:
Client:
User Name:
General:

Youngs Road South
Waterford Laws Quarry
Orica Canada lnc.

Extended Notes
N 42.89326
w 79.28563

Mlcrophone LinearWeighting
PSPL 99.3dB(L) al2.423sec
ZC Freq 12.5 Hz
Channel Test Passed (Freq = 19.7 Hz Amp = 1357 tu,

Iran
PPV 2.853
ZC Freq 41
Time (Rel. to Trig) 0.869
Peak Acceleration 0.087
PeakDlsplacement 0.015
SenaorCheck Passed

Frcquency 7.3
Overswing Ratio 3.5

Peak Vector Sum 3.577 mm/s at 0.348 sec

MicL

Long

Vert

Tran

t.0 2.0 3.0

Time Scate: 0.20 sec/div Amplitude Scale: Geo: 2.000 mmls/div Mic: 1.000 pa.(L)/div
Trigger = >-- <

Prtnted;April 28,2018{V10.74} Fomat@1095.2016xmarkcorpot don

Vert
2.719

49
0.884
0.114
0.009

Passed
7.3
3.5

21 Hz
0.265 sec
0.077 S
0.013 mm

Passed
7.3 Hz
4.0

u,

E
E

å(,
.9
o

Long
2.144 mm/s

2 ã0

0.0

U.U

0.0

+ f

+

ø

+
+ø

Ø x++
ø+

l

4.0 5.0

Sensor Check

0.0













Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 19,087 te 7,341 m3

Total tonnes per day: 19,087 te LML22-14
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 59 holes
GPS Coordinates: °N Latitude °W Longitude … including: 0 Dead Holes

      Centre of Blast    Centre of Blast … and: 0 Helper Holes
Helper Hole Collar: 0.0 ft avg

Wind from the: NW at 10 kph Temperature: °C # Rows Blasted: 4 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: x Burden: 13.0 ft avg
Partly Cloudy: Snow: Inversion: Ceiling 2,318 ft Spacing: 13.0 ft avg

# Holes: 17 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 13.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 59 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 42 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 26.0 ft avg

Hole Depth: 26.0 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
118 1 Material used: 1/2" Stone

0 - Charge Length -
0 Front Row: 19.0 ft avg

total explosives weight in Blast (kg): Main Body: 19.0 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 55.4 kg/hole
1 Main Body: 55.4 kg/hole
0 Max. per delay: 65.0 kg/delay
0 SD () Equation: 170.2 kg/delay

Total kg Loaded: 3,670 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.843 lb/yd3 Yield PF: 0.192 kg/te (actual)

0.751 lb/yd3 Front row: 0.171 kg/te (theoretical)

0.751 lb/yd3 Main Body: 0.171 kg/te (theoretical)

0.751 lb/yd3 "KPI" PF: 0.171 kg/te (theoretical)

Cost Reduction Notes (this Blast) - change in Bit , B, S, Expl or IS from previous Blast:

TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0

GPS LAYOUT Enter hours 0.0

10.0

0.0
0.0

1

2

<5,000kg>/=2,000kgBULK TRUCK CHARGE

case #'s ms
UNITRONIC 600 6M

2

25/500

Note Exception

1HARNESS WIRE DUPLEX (6 PACK) 400M

1

Resource Deployment:

U of M
units

units

units

# of Blasters (this Blast)

# of Helpers (this Blast)

kg

EXEL HANDIDET 12m 25 ms

# used
2

59

Detonators:

Packaged Explosives:

59

cs shipped

kg / unit

EXEL HANDIDET 9m

3,670 Yi
el

d 
Po

w
de

r F
ac

to
r (

kg
 L

oa
de

d 
/ t

e 
Bl

as
te

d)Sub-drill: 0.0 ft avg

Th
eo

re
tic

al
 P

F 
(B

as
ed

 o
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si

ng
le

 h
ol

e)kg

# of Blasts today (this Quarry)

kg
40.10.34PENTEX 12 (OR EQUIVALENT)

0.0%

# used

cs returned

Boosters:

0.0

Laws - Middle Lift
181073S

2018-06-28

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
28,420

21 to 25

18-014
2356095
10:55 AM

8

42.89525

42 ms

3,630

Blast Report
Waterford

Mike der Kinderen

32,050

CONNECTADET 9M

Middle Bench
79.29412

1,534.0

Rock Density:

1

Enter hours

6.0Enter Blaster hours

Enter # Orica Seismographs

Enter total Helper man-hours

BLASTER HOURS

SEISMOGRAPH RENTAL

3D LASER PROFILE

BORETRACK

HELPER HOURS

Services:

Enter hours

# of MMU's (this Blast)

A-26 was not loaded do to lean burden from previous blast infron of it.

1

2018-05-02 18-014 Middle Bench Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

42.89962 79.29456

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

1.3839430.748663

Blast Report Laws - Middle Lift 18-014
181073S 2356095

DFA / DIV of CRH (Ontario) 2018-06-28 10:55 AM

(N) RadiansEnter o W Long.
79.29412

Enter o N Lat.
42.89522

1.383936
Back Row Corner 1.383951

Average (Centre of Blast) 1.383943

0.748665
0.748662
0.748663

79.29367
79.29456
79.29412

42.89534
42.89518
42.89525

(N) Radians (W) Radians
0.748619 1.383886

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
391.4

42.89269 79.29082

32.0
6.3

117.2

0.00000
0.0
0.0

Erie Peat Road

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748740 1.383951
2nd Reading

Average 42.89962 79.29456 0.748740 1.383951

Erie Peat Road/Pipe Line

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

Signature required, indicating that
Blast Report is Complete & Accurate.

0.0
0.0

(391.4)²
30²

153,194
900

170

Mike der Kinderen

2nd Reading

488.4
3.7

28.0

Distance (2nd Seis. From Centre of Blast)

119.7

2018-05-02 18-014 Middle Bench Blast Report











Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 17,146 te 6,594 m3

Total tonnes per day: 34,939 te LML22-13
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 53 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: W at 10 kph Temperature: °C # Rows Blasted: 3 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: x Burden: 13.0 ft avg
Partly Cloudy: Snow: Inversion: Ceiling 1,131 ft Spacing: 13.0 ft avg

# Holes: 18 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 13.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 53 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 35 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 26.0 ft avg

Hole Depth: 26.0 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
106 1 Material used: .75" stone

0 - Charge Length -
0 Front Row: 19.0 ft avg

total explosives weight in Blast (kg): Main Body: 19.0 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 55.4 kg/hole
1 Main Body: 55.4 kg/hole
0 Max. per delay: 70.0 kg/delay
0 SD () Equation: 244.7 kg/delay

Total kg Loaded: 3,136 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.802 lb/yd3 Yield PF: 0.183 kg/te (actual)

0.751 lb/yd3 Front row: 0.171 kg/te (theoretical)

0.751 lb/yd3 Main Body: 0.171 kg/te (theoretical)

0.751 lb/yd3 "KPI" PF: 0.171 kg/te (theoretical)

Cost Reduction Notes (this Blast) - change in Bit , B, S, Expl or IS from previous Blast:

TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0

GPS LAYOUT Enter hours 0.0

6.0

0.0
0.0

1

0

<5,000kg>/=2,000kgBULK TRUCK CHARGE

case #'s ms
UNITRONIC 600 6M

2

25/500

Note Exception

1HARNESS WIRE DUPLEX (6 PACK) 400M

1

Resource Deployment:

U of M
units

units

units

# of Blasters (this Blast)

# of Helpers (this Blast)

kg

EXEL HANDIDET 12m 25/500

# used
1

55

Detonators:

Packaged Explosives:

51

cs shipped

kg / unit

EXEL HANDIDET 9m

3,136 Yi
el

d 
Po

w
de

r F
ac

to
r (

kg
 L
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de

d 
/ t

e 
Bl

as
te

d)Sub-drill: 0.0 ft avg

Th
eo

re
tic

al
 P

F 
(B

as
ed

 o
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a 
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le

 h
ol

e)kg

# of Blasts today (this Quarry)

kg
36.00.34PENTEX 12 (OR EQUIVALENT)

0.0%

Note Exception

# used

cs returned

Boosters:

0.0

Laws - Middle Lift
S181323

2018-07-25

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
30,230

21 to 25

18-015
2366363
10:53 AM

10

42.89509

42 ms

3,100

Blast Report
Waterford

Mike der Kinderen

33,330

CONNECTADET 12M

Middle Bench
79.29555

1,378.0

Rock Density:

1

Enter hours

3.5Enter Blaster hours

Enter # Orica Seismographs

Enter total Helper man-hours

BLASTER HOURS

SEISMOGRAPH RENTAL

3D LASER PROFILE

BORETRACK

HELPER HOURS

Services:

Enter hours

# of MMU's (this Blast)

3 Seismographs

2

2018-07-25 18-015MB Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

42.89962 79.29456

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

1.3839680.748661

Blast Report Laws - Middle Lift 18-015
S181323 2366363

DFA / DIV of CRH (Ontario) 2018-07-25 10:53 AM

(N) RadiansEnter o W Long.
79.29554

Enter o N Lat.
42.89509

1.383975
Back Row Corner 1.383962

Average (Centre of Blast) 1.383968

0.748661
0.748660
0.748661

79.29592
79.29519
79.29555

42.89512
42.89506
42.89509

(N) Radians (W) Radians
0.748619 1.383886

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
469.3

42.89269 79.29082

7.5
5.2

112.2

0.00000
0.0

Did

Erie Peat Road

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748740 1.383951
2nd Reading

Average 42.89962 79.29456 0.748740 1.383951

Erie Peat North / Pipe Line

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

Signature required, indicating that
Blast Report is Complete & Accurate.

Not 
Trigger

10423 Lakeshore Road W/ McCabe

(469.3)²
30²

220,242
900

245

Mike der Kinderen

2nd Reading

510.8
3.8
7.3

Distance (2nd Seis. From Centre of Blast)

117.3

2018-07-25 18-015MB Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Signature required, indicating
sign off on Blast Design.

page 2

Blast Design Laws - Middle Lift 18-015
S181323 2366363

Waterford 7/24/2018

2018-07-25 18-015MB Design p2



Event Report

Printed: July 25, 2018 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Tran at 10:52:41 July 25, 2018
Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
ORICA CANADA/Erie Peat N.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM9119 V 10-89 Micromate ISEE
3.8 Volts
December 7, 2017 by Instantel
UM9119_20180725105241.IDFW

Notes
Location: Erie Peat Rd North
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: Sand Bagged

Extended Notes
N  42.89326
W 79.28563

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
117.3 dB(L) at 1.417 sec
21 Hz
Passed (Freq = 20.5 Hz Amp = 1228 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
2.735

21
0.524
0.061
0.021

Passed
7.3
3.6

Vert
2.822

30
0.274
0.079
0.014

Passed
7.3
3.7

Long
3.831

32
0.422
0.158
0.018

Passed
7.3
3.6

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 3.901 mm/s at 0.422 sec

USBM RI8507 And OSMRE
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0.00.0 1.0 2.0 3.0 4.0 5.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 5.000 pa.(L)/div Sensor Check



Event Report

Printed: July 25, 2018 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Long at 10:52:40 July 25, 2018
Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
4.594 sec (Auto=4Sec) at 2048 sps
MIKE DERKNDEREN/Erie Peat Laws.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM6857 V 10-89 Micromate ISEE
3.5 Volts
February 14, 2018 by Instantel
UM6857_20180725105240.IDFW

Notes
Location: Erie Peat Road
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: SAND BAGGED

Extended Notes
42.89269 ,-79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
112.2 dB(L) at 1.637 sec
14.6 Hz
Passed (Freq = 19.7 Hz Amp = 1212 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
5.249

21
0.298
0.145
0.039

Passed
7.5
3.1

Vert
2.175

29
0.270
0.090
0.011

Passed
7.3
3.3

Long
4.154

28
0.372
0.209
0.029

Passed
7.1
3.5

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 5.273 mm/s at 0.298 sec

USBM RI8507 And OSMRE
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Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 2.000 pa.(L)/div Sensor Check





Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 17,793 te 6,843 m3

Total tonnes per day: 34,939 te LML22-13
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 56 holes
GPS Coordinates: °N Latitude °W Longitude … including: 1 Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: W at 10 kph Temperature: °C # Rows Blasted: 4 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: x Burden: 13.0 ft avg
Partly Cloudy: Snow: Inversion: Ceiling 1,133 ft Spacing: 13.0 ft avg

# Holes: 19 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 13.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 56 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 37 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 26.0 ft avg

Hole Depth: 26.0 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
112 1 Material used: .75" Stone

0 - Charge Length -
0 Front Row: 19.0 ft avg

total explosives weight in Blast (kg): Main Body: 19.0 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 55.4 kg/hole
1 Main Body: 55.4 kg/hole
0 Max. per delay: 59.0 kg/delay
0 SD () Equation: 191.3 kg/delay

Total kg Loaded: 3,058 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.753 lb/yd3 Yield PF: 0.172 kg/te (actual)

0.751 lb/yd3 Front row: 0.171 kg/te (theoretical)

0.751 lb/yd3 Main Body: 0.171 kg/te (theoretical)

0.751 lb/yd3 "KPI" PF: 0.171 kg/te (theoretical)

Cost Reduction Notes (this Blast) - change in Bit , B, S, Expl or IS from previous Blast:

3  Seismographs

2

1

Enter hours

5.0Enter Blaster hours

Enter # Orica Seismographs

Enter total Helper man-hours

BLASTER HOURS

SEISMOGRAPH RENTAL

3D LASER PROFILE

BORETRACK

HELPER HOURS

Services:

Enter hours

# of MMU's (this Blast)

18-016
2366363
1:00 PM

8

42.89510

42 ms

3,020

Blast Report
Waterford

Mike der Kinderen

30,230

CONNECTADET 12M

Middle Bench
79.29470

1,456.0

Rock Density:

0.0

Laws - Middle Lift
S181323

2018-07-25

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
27,210

21 to 25

Yi
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e)kg

# of Blasts today (this Quarry)

kg
38.10.34PENTEX 12 (OR EQUIVALENT)

0.0%

Note Exception

# used

cs returned

Boosters:

kg

EXEL HANDIDET 12m 25 ms

# used
3

58

Detonators:

Packaged Explosives:

54

cs shipped

kg / unit

EXEL HANDIDET 9m

3,058

case #'s ms
UNITRONIC 600 6M

2

25/500

Note Exception

1HARNESS WIRE DUPLEX (6 PACK) 400M

1

Resource Deployment:

U of M
units

units

units

# of Blasters (this Blast)

# of Helpers (this Blast)

TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0

GPS LAYOUT Enter hours 0.0

5.0

0.0
0.0

1

0

<5,000kg>/=2,000kgBULK TRUCK CHARGE

2018-7-25 18-016MB Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

7.4
91.5

10423 Lakeshore Road W/McCabe

(414.9)²
30²

172,142
900

191

Mike der Kinderen

2nd Reading

788.8
4.1
7.3

Distance (2nd Seis. From Centre of Blast)

118.8

Average 42.89326 79.28536 0.748629 1.383791

Erie Peat North/Pipe Line

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

7.5
6.0

113.0

0.00000
0.0
1.7

Erie Peat Road

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748629 1.383791
2nd Reading

(N) Radians (W) Radians
0.748619 1.383886

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
414.9

42.89269 79.29082

1.383960
Back Row Corner 1.383948

Average (Centre of Blast) 1.383954

0.748661
0.748660
0.748661

79.29504
79.29440
79.29470

42.89513
42.89507
42.89510

1.3839530.748661

Blast Report Laws - Middle Lift 18-016
S181323 2366363

DFA / DIV of CRH (Ontario) 2018-07-25 1:00 PM

(N) RadiansEnter o W Long.
79.29465

Enter o N Lat.
42.89510

42.89326 79.28536

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

2018-7-25 18-016MB Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Middle Lift 18-016
S181323 2366363

Waterford 4/18/2018

page 2

Signature required, indicating
sign off on Blast Design.

Mike der Kinderen

2018-7-25 18-016MB Design p2



Event Report

Printed: July 25, 2018 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Vert at 13:00:42 July 25, 2018
Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
ORICA CANADA/Erie Peat N.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM9119 V 10-89 Micromate ISEE
3.8 Volts
December 7, 2017 by Instantel
UM9119_20180725130042.IDFW

Notes
Location: Erie Peat Rd North
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: Sand Bagged

Extended Notes
N  42.89326
W 79.28563

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
118.8 dB(L) at 1.260 sec
10.4 Hz
Passed (Freq = 19.7 Hz Amp = 1229 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
2.120

23
0.347
0.054
0.014

Passed
7.3
3.6

Vert
3.933

28
0.331
0.171
0.024

Passed
7.3
3.6

Long
4.319

22
0.348
0.146
0.029

Passed
7.3
3.6

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 5.098 mm/s at 0.332 sec

USBM RI8507 And OSMRE
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Trigger =

0.0MicL

0.0Long
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0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 5.000 pa.(L)/div Sensor Check



Event Report

Printed: July 25, 2018 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Long at 13:00:41 July 25, 2018
Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
4.622 sec (Auto=4Sec) at 2048 sps
MIKE DERKNDEREN/Erie Peat Laws.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM6857 V 10-89 Micromate ISEE
3.5 Volts
February 14, 2018 by Instantel
UM6857_20180725130041.IDFW

Notes
Location: Erie Peat Road
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: SAND BAGGED

Extended Notes
42.89269 ,-79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
113.0 dB(L) at 1.453 sec
30 Hz
Passed (Freq = 19.7 Hz Amp = 1164 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
6.045

23
0.282
0.132
0.038

Passed
7.5
3.1

Vert
2.774

35
0.338
0.179
0.015

Passed
7.3
3.2

Long
4.981

33
0.379
0.158
0.035

Passed
7.1
3.5

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 7.181 mm/s at 0.283 sec

USBM RI8507 And OSMRE
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0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 2.000 pa.(L)/div Sensor Check



Event Report

Printed: July 26, 2018 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Tran at 13:00:42 July 25, 2018
Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
3.25 sec (Auto=3Sec) at 1024 sps
1

Serial Number
Battery Level
Unit Calibration
File Name
Scaled Distance

BE12877 V 10.72-1.1 Minimate Blaster
6.1 Volts
November 3, 2017 by Instantel
__TEMP.EVT
5850.2 (1850.0 m, 0.1 kg)

Notes
Location: 10423 Lakeshore Road W/McCabe           
Client: WaterFord Group
User Name: Mike der kinderen
General: Law Crushed Stone

Extended Notes
Sand bagged
 42°52'43.50"N
 79°17'50.78"W

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
91.5 dB(L) at 0.207 sec
47 Hz
Passed (Freq = 20.1 Hz Amp = 494 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.651

26
0.001
0.040
0.010

Passed
7.4
3.7

Vert
0.889

34
0.120
0.027
0.007

Passed
7.4
3.6

Long
0.635

34
0.093
0.027
0.005

Passed
7.2
4.0

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 1.732 mm/s at 0.003 sec

USBM RI8507 And OSMRE
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Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div Sensor Check



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 19,855 te 7,637 m3

Total tonnes per day: 37,944 te LML22-13
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 66 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: SW at 10 kph Temperature: °C # Rows Blasted: 4 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 13.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 17,322 ft Spacing: 13.0 ft avg

# Holes: 15 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 13.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 66 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 51 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 24.2 ft avg

Hole Depth: 24.2 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
132 1 Material used: .75" Stone

0 - Charge Length -
0 Front Row: 17.2 ft avg

total explosives weight in Blast (kg): Main Body: 17.2 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 50.1 kg/hole
1 Main Body: 50.1 kg/hole
0 Max. per delay: 60.0 kg/delay
0 SD () Equation: 151.2 kg/delay

Total kg Loaded: 3,515 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.776 lb/yd3 Yield PF: 0.177 kg/te (actual)

0.730 lb/yd3 Front row: 0.167 kg/te (theoretical)

0.730 lb/yd3 Main Body: 0.167 kg/te (theoretical)

0.730 lb/yd3 "KPI" PF: 0.167 kg/te (theoretical)

Cost Reduction Notes (this Blast) - change in Bit , B, S, Expl or IS from previous Blast:

3 Siesmographs set-up

2

1

Enter hours

3.5Enter Blaster hours

Enter # Orica Seismographs

Enter total Helper man-hours

BLASTER HOURS

SEISMOGRAPH RENTAL

3D LASER PROFILE

BORETRACK

HELPER HOURS

Services:

Enter hours

# of MMU's (this Blast)

18-017
2269298
11:01 AM

8

42.89511

42 ms

3,470

Blast Report
Waterford

Mike der Kinderen

33,410

CONNECTADET 12M

Middle Bench
79.29391

1,595.7

Rock Density:

0.0

Laws - Middle Lift
S181342

2018-08-01

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
29,940

21 to 25
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d 
Po

w
de
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e)kg

# of Blasts today (this Quarry)

kg
44.90.34PENTEX 12 (OR EQUIVALENT)

0.0%

Note Exception

# used

cs returned

Boosters:

kg

EXEL HANDIDET 12m 25/500

# used
2

70

Detonators:

Packaged Explosives:

62

cs shipped

kg / unit

EXEL HANDIDET 9m

3,515

case #'s ms
UNITRONIC 600 9M

2

25/500

Note Exception

1HARNESS WIRE DUPLEX (6 PACK) 400M

1

Resource Deployment:

U of M
units

units

units

# of Blasters (this Blast)

# of Helpers (this Blast)

TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0

GPS LAYOUT Enter hours 0.0

7.0

0.0
0.0

1

0

<5,000kg>/=2,000kgBULK TRUCK CHARGE

2018-08-01 18-017MB Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

7.4
Less Than 88

10423 Lakeshore Road W/McCabe

(368.9)²
30²

136,087
900

151

Mike der Kinderen

2nd Reading

726.8
0.1
7.1

Distance (2nd Seis. From Centre of Blast)

126.9

Average 42.89326 79.28536 0.748629 1.383791

Erie Peat Rd North/Pipe Line

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748364 1.383996

2.3

7.3
6.6

111.6

42.87808
1913.8

Erie Peat Road

Average 79.29711 0.748364 1.383996
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748629 1.383791
2nd Reading

(N) Radians (W) Radians
0.748619 1.383886

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
368.9

42.89269 79.29082

1.383946
Back Row Corner 1.383933

Average (Centre of Blast) 1.383940

0.748661
0.748660
0.748661

79.29426
79.29355
79.29391

42.89514
42.89508
42.89511

1.3839400.748661

Blast Report Laws - Middle Lift 18-017
S181342 2269298

DFA / DIV of CRH (Ontario) 2018-08-01 11:01 AM

(N) RadiansEnter o W Long.
79.29391

Enter o N Lat.
42.89511

42.89326 79.28536

42.87808 79.29711

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

2018-08-01 18-017MB Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Middle Lift 18-017
S181342 2269298

Waterford 8/1/2018

page 2

Signature required, indicating
sign off on Blast Design.

Mike Der Kinderen

Dennis Sodtka

2018-08-01 18-017MB Design p2





Event Report

Printed: August 1, 2018 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

MicL at 11:07:56 August 1, 2018
Geo: 1.500 mm/s, Mic: 124.0 dB(L)
Geo: 254.0 mm/s
4.58 sec (Auto=4Sec) at 2048 sps
Operator/Laws.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM6859 V 10-89 Micromate ISEE
3.7 Volts
December 22, 2017 by Instantel
UM6859_20180801110756.IDFW

Notes
Location: Erie Peat Rd North
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: Sand Bagged

Extended Notes
42.89959 79.29427  
Pipe line

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
126.9 dB(L) at 0.780 sec
9.2 Hz
Passed (Freq = 19.7 Hz Amp = 1261 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
0.039
>200
0.055
0.008
0.000

Passed
7.3
3.4

Vert
0.055

60
-0.200
0.008
0.000

Passed
7.3
3.4

Long
0.071

2.9
0.120
0.010
0.005

Passed
7.1
4.2

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 0.081 mm/s at 2.305 sec

USBM RI8507 And OSMRE
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0.00.0 1.0 2.0 3.0 4.0 5.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div Sensor Check



Event Report

Printed: August 1, 2018 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Long at 11:01:28 August 1, 2018
Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
4.752 sec (Auto=4Sec) at 2048 sps
MIKE DERKNDEREN/Erie Peat Laws.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM6857 V 10-89 Micromate ISEE
3.7 Volts
February 14, 2018 by Instantel
UM6857_20180801110128.IDFW

Notes
Location: Erie Peat Road
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: SAND BAGGED

Extended Notes
42.89269 ,-79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
111.6 dB(L) at 1.329 sec
5.9 Hz
Passed (Freq = 19.7 Hz Amp = 1277 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
4.721

30
0.249
0.148
0.021

Passed
7.5
3.1

Vert
3.436

54
0.468
0.222
0.012

Passed
7.3
3.3

Long
6.629

24
0.399
0.352
0.026

Passed
7.3
3.4

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 6.877 mm/s at 0.399 sec

USBM RI8507 And OSMRE
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Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 2.000 pa.(L)/div Sensor Check



Event Report

Printed: August 1, 2018 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Tran at 11:01:30 August 1, 2018
Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
3.25 sec (Auto=3Sec) at 1024 sps
1

Serial Number
Battery Level
Unit Calibration
File Name
Scaled Distance

BE12877 V 10.72-1.1 Minimate Blaster
6.3 Volts
November 3, 2017 by Instantel
__TEMP.EVT
5850.2 (1850.0 m, 0.1 kg)

Notes
Location: 10423 Lakeshore Rd         
Client: WaterFord Group
User Name: Mike der kinderen
General: Law Crushed Stone

Extended Notes
Mc Cabe Residence
42.87808, -79.29711  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
<88 dB(L)
>100 Hz
Passed (Freq = 20.1 Hz Amp = 552 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
2.286

23
0.269
0.053
0.013

Passed
7.4
3.8

Vert
0.635

64
-0.099
0.027
0.004

Passed
7.4
3.6

Long
1.016

47
-0.082
0.040
0.006

Passed
7.3
4.0

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 2.321 mm/s at 0.269 sec
N/A: Not Applicable   

USBM RI8507 And OSMRE
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Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div Sensor Check



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 18,089 te 6,957 m3

Total tonnes per day: 37,944 te LML22-13
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 58 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: 5 Helper Holes
Helper Hole Collar: 26.0 ft avg

Wind from the: SW at 15 kph Temperature: °C # Rows Blasted: 4 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: x Burden: 13.0 ft avg
Partly Cloudy: Snow: Inversion: Ceiling 12,018 ft Spacing: 13.0 ft avg

# Holes: 14 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 13.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 58 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 44 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 27.4 ft avg

Hole Depth: 27.4 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
116 1 Material used: .75" Stone

0 - Charge Length -
0 Front Row: 20.4 ft avg

total explosives weight in Blast (kg): Main Body: 20.4 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 59.6 kg/hole
1 Main Body: 59.6 kg/hole
0 Max. per delay: 65.0 kg/delay
0 SD () Equation: 178.6 kg/delay

Total kg Loaded: 3,259 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.790 lb/yd3 Yield PF: 0.180 kg/te (actual)

0.765 lb/yd3 Front row: 0.175 kg/te (theoretical)

0.765 lb/yd3 Main Body: 0.175 kg/te (theoretical)

0.765 lb/yd3 "KPI" PF: 0.175 kg/te (theoretical)

Cost Reduction Notes (this Blast) - change in Bit , B, S, Expl or IS from previous Blast:

3 Siesmograph set-ups

2

1

Enter hours

3.5Enter Blaster hours

Enter # Orica Seismographs

Enter total Helper man-hours

BLASTER HOURS

SEISMOGRAPH RENTAL

3D LASER PROFILE

BORETRACK

HELPER HOURS

Services:

Enter hours

# of MMU's (this Blast)

18-018
2369298
1:27 PM

4
12

42.89476

25 ms

42 ms

3,220

Blast Report
Waterford

Mike der Kinderen

29,940

CONNECTADET 9M

CONNECTADET 12M

Middle Bench
79.29484

1,590.9

Rock Density:

0.0

Laws - Middle Lift
S181342

2018-08-01

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
26,720
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# of Blasts today (this Quarry)

kg
39.40.34PENTEX 12 (OR EQUIVALENT)

0.0%

Note Exception

# used

cs returned

Boosters:

kg

EXEL HANDIDET 12m 25/500

# used
1

63

Detonators:

Packaged Explosives:

53

cs shipped

kg / unit

EXEL HANDIDET 9m

3,259

case #'s ms
UNITRONIC 600 9M

2

25/500

Note Exception

1

Resource Deployment:

U of M
units

units

units

# of Blasters (this Blast)

# of Helpers (this Blast)

TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0

GPS LAYOUT Enter hours 0.0

7.0

0.0
0.0

1

0

<5,000kg>/=2,000kgBULK TRUCK CHARGE

2018-08-01 18-018MB Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

Not
Trigger

10423 Lakeshore Road W/McCabe

(400.9)²
30²

160,721
900

179

Mike der Kinderen

2nd Reading

539.2
3.0
7.1

Distance (2nd Seis. From Centre of Blast)

116.7

Average 42.89959 79.29427 0.748739 1.383946

Erie Peat North/ Pipe Line

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748364 1.383996

7.5
4.7

105.2

42.87808
1866.3

Did

Erie Peat Road

Average 79.29711 0.748364 1.383996
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748739 1.383946
2nd Reading

42.89959

(N) Radians (W) Radians
0.748619 1.383886

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
400.9

42.89269 79.29082

Back Row Corner 1.383952
Average (Centre of Blast) 1.383956

0.748650
0.748657
0.748655

79.29514
79.29460
79.29484

42.89448
42.89488
42.89476

1.3839550.748658

Blast Report Laws - Middle Lift 18-018
S181342 2369298

DFA / DIV of CRH (Ontario) 2018-08-01 1:27 PM

(N) RadiansEnter o W Long.
79.29479

Enter o N Lat.
42.89492

79.29427

42.87808 79.29711

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner 1.383961

2018-08-01 18-018MB Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Middle Lift 18-018
S181342 2369298

Waterford 8/1/2018

page 2

Signature required, indicating
sign off on Blast Design.

Mike der Kinderen

Dennis Sodtka

2018-08-01 18-018MB Design p2





Event Report

Printed: August 1, 2018 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Tran at 13:27:14 August 1, 2018
Geo: 1.500 mm/s, Mic: 124.0 dB(L)
Geo: 254.0 mm/s
4.577 sec (Auto=4Sec) at 2048 sps
Operator/Laws.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM6859 V 10-89 Micromate ISEE
3.7 Volts
December 22, 2017 by Instantel
UM6859_20180801132714.IDFW

Notes
Location: Erie Peat Rd North
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: Sand Bagged

Extended Notes
42.89959 79.29427  
Pipe line

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
116.7 dB(L) at 1.092 sec
4.6 Hz
Passed (Freq = 19.7 Hz Amp = 1226 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
2.459

28
0.368
0.072
0.016

Passed
7.3
3.4

Vert
2.294

26
0.255
0.092
0.012

Passed
7.3
3.4

Long
2.956

39
0.031
0.102
0.032

Passed
7.1
4.1

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 3.128 mm/s at 0.031 sec

USBM RI8507 And OSMRE
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0.0MicL

0.0Long

0.0Vert
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Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 5.000 pa.(L)/div Sensor Check



Event Report

Printed: August 1, 2018 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Long at 13:27:12 August 1, 2018
Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
4.799 sec (Auto=4Sec) at 2048 sps
MIKE DERKNDEREN/Erie Peat Laws.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM6857 V 10-89 Micromate ISEE
3.7 Volts
February 14, 2018 by Instantel
UM6857_20180801132712.IDFW

Notes
Location: Erie Peat Road
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: SAND BAGGED

Extended Notes
42.89269 ,-79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
105.2 dB(L) at 1.281 sec
5.7 Hz
Passed (Freq = 19.7 Hz Amp = 1242 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
4.674
13.3

0.341
0.137
0.043

Passed
7.5
3.0

Vert
2.727

39
0.133
0.128
0.018

Passed
7.3
3.2

Long
4.367
16.5

0.239
0.169
0.035

Passed
7.1
3.4

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 5.596 mm/s at 0.340 sec

USBM RI8507 And OSMRE
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0.0Long
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Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 1.000 pa.(L)/div Sensor Check



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 19,801 te 7,616 m3

Total tonnes per day: 58,145 te LML22-01
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 60 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: NE at 15 kph Temperature: °C # Rows Blasted: 4 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 13.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 30,000 ft Spacing: 13.0 ft avg

# Holes: 15 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 13.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 60 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 45 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 26.5 ft avg

Hole Depth: 26.5 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
64 1 Material used: .75" stone

0 - Charge Length -
0 Front Row: 19.5 ft avg

total explosives weight in Blast (kg): Main Body: 19.5 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 56.9 kg/hole
1 Main Body: 56.9 kg/hole
0 Max. per delay: 72.0 kg/delay
0 SD () Equation: 192.3 kg/delay

Total kg Loaded: 3,632 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.804 lb/yd3 Yield PF: 0.183 kg/te (actual)

0.756 lb/yd3 Front row: 0.173 kg/te (theoretical)

0.756 lb/yd3 Main Body: 0.173 kg/te (theoretical)

0.756 lb/yd3 "KPI" PF: 0.173 kg/te (theoretical)

Cost Reduction Notes (this Blast) - change in Bit , B, S, Expl or IS from previous Blast:

B-1,C-1,D-1 All received a secondary Primer because we plugged and air decked these holes

C-13 Received a secondary primer due to primary not pulling into product

3

1

Enter hours

2.3Enter Blaster hours

Enter # Orica Seismographs

Enter total Helper man-hours

BLASTER HOURS

SEISMOGRAPH RENTAL

3D LASER PROFILE

BORETRACK

HELPER HOURS

Services:

Enter hours

# of MMU's (this Blast)

18-019
2372561
10:31 AM

42.89497

3,610

Blast Report
Waterford

Mike der Kinderen

33,810

Middle Bench
79.29486

1,591.4

Rock Density:

0.0

Laws - Middle Lift
S181343

2018-08-10

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
30,200
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# of Blasts today (this Quarry)

kg
21.80.34PENTEX 12 (OR EQUIVALENT)

0.0%

Note Exception

# used

cs returned

Boosters:

kg

# used
64

Detonators:

Packaged Explosives: cs shipped

kg / unit

3,632

case #'s ms
UNITRONIC 600 9M

3Note Exception

1HARNESS WIRE DUPLEX (6 PACK) 400M

1

Resource Deployment:

U of M
units

units

units

# of Blasters (this Blast)

# of Helpers (this Blast)

TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0

GPS LAYOUT Enter hours 1.0

7.0

0.0
0.0

1

2

<5,000kg>/=2,000kgBULK TRUCK CHARGE

2018-08-10 18-019 MB Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 124 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

Not
Set Up

10423 Lakeshore Road W/McCabe

(416)²
30²

173,056
900

192

Mike der Kinderen

2nd Reading

797.9
Did
Not 

Distance (2nd Seis. From Centre of Blast)

Trigger

Average 42.89326 79.28536 0.748629 1.383791

Erie Peat Road (North of quarry)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748364 1.383996

34.0
4.7

108.0

42.87808
1889.2

Did

Erie Peat Road

Average 79.29711 0.748364 1.383996
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748629 1.383791
2nd Reading

(N) Radians (W) Radians
0.748619 1.383886

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
416.0

42.89269 79.29082

1.383961
Back Row Corner 1.383952

Average (Centre of Blast) 1.383956

0.748659
0.748658
0.748658

79.29514
79.29460
79.29486

42.89503
42.89493
42.89497

1.3839560.748658

Blast Report Laws - Middle Lift 18-019
S181343 2372561

DFA / DIV of CRH (Ontario) 2018-08-10 10:31 AM

(N) RadiansEnter o W Long.
79.29484

Enter o N Lat.
42.89496

42.89326 79.28536

42.87808 79.29711

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

2018-08-10 18-019 MB Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Middle Lift 18-019
S181343 2372561

Waterford 8/10/2018

page 2

Signature required, indicating
sign off on Blast Design.

Mike der Kinderen

Dennis Sodtka

2018-08-10 18-019 MB Design p2







Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 19,089 te 7,342 m3

Total tonnes per day: 58,145 te LML22-01
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 62 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: NE at 15 kph Temperature: °C # Rows Blasted: 4 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 13.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 30,000 ft Spacing: 13.0 ft avg

# Holes: 17 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 13.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 62 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 45 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 24.7 ft avg

Hole Depth: 24.7 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
68 1 Material used: .75" Stone

0 - Charge Length -
0 Front Row: 17.7 ft avg

total explosives weight in Blast (kg): Main Body: 17.7 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 51.7 kg/hole
1 Main Body: 51.7 kg/hole
0 Max. per delay: 61.0 kg/delay
0 SD () Equation: 196.1 kg/delay

Total kg Loaded: 3,162 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.726 lb/yd3 Yield PF: 0.166 kg/te (actual)

0.737 lb/yd3 Front row: 0.168 kg/te (theoretical)

0.737 lb/yd3 Main Body: 0.168 kg/te (theoretical)

0.737 lb/yd3 "KPI" PF: 0.168 kg/te (theoretical)

Cost Reduction Notes (this Blast) - change in Bit , B, S, Expl or IS from previous Blast:

TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0

GPS LAYOUT Enter hours 1.0

0.0

0.0
0.0

1

3

<5,000kg>/=2,000kgBULK TRUCK CHARGE

case #'s ms
UNITRONIC 600 9M

3Note Exception

1

Resource Deployment:

U of M
units

units

units

# of Blasters (this Blast)

# of Helpers (this Blast)

kg

# used
68

Detonators:

Packaged Explosives: cs shipped

kg / unit
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e)kg

# of Blasts today (this Quarry)

kg
23.10.34PENTEX 12 (OR EQUIVALENT)

0.0%

Note Exception

# used

cs returned

Boosters:

0.0

Laws - Middle Lift
S181343

2018-08-10

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
27,061

21 to 25

18-020
2372561
1:21 PM

42.89506

3,139

Blast Report
Waterford

Mike der Kinderen

30,200

Middle Bench
79.29482

1,534.2

Rock Density:

1

Enter hours

0.0Enter Blaster hours

Enter # Orica Seismographs

Enter total Helper man-hours

BLASTER HOURS

SEISMOGRAPH RENTAL

3D LASER PROFILE

BORETRACK

HELPER HOURS

Services:

Enter hours

# of MMU's (this Blast)

A-1,B1,C-1,D-1 Alll received a secondary primer because we plugged and air decked them.

C-4,C11 Also received a secondary primer because they did not pull into product

3

2018-08-10 18-020MB Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 124 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

42.89326 79.28536

42.87808 79.29711

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

1.3839530.748660

Blast Report Laws - Middle Lift 18-020
S181343 2372561

DFA / DIV of CRH (Ontario) 2018-08-10 1:21 PM

(N) RadiansEnter o W Long.
79.29468

Enter o N Lat.
42.89503

1.383958
Back Row Corner

Average (Centre of Blast) 1.383956

0.748661

0.748660

79.29497

79.29482

42.89510

42.89506

(N) Radians (W) Radians
0.748619 1.383886

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
420.1

42.89269 79.29082

29.0
4.3

110.3

42.87808
1899.9

Did 

Erie Peat Road

Average 79.29711 0.748364 1.383996
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748629 1.383791
2nd Reading

Average 42.89326 79.28536 0.748629 1.383791

Erie Peat Road ( North of Quarry)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748364 1.383996

Signature required, indicating that
Blast Report is Complete & Accurate.

Not
Trigger

10423 Lakeshore Road W/McCabe

(420.1)²
30²

176,484
900

196

Mike der Kinderen

2nd Reading

797.5
2.0

33.0

Distance (2nd Seis. From Centre of Blast)

111.5

2018-08-10 18-020MB Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Signature required, indicating
sign off on Blast Design.

Mike der Kinderen

Dennis Sodtka

page 2

Blast Design Laws - Middle Lift 18-020
S181343 2372561

Waterford 8/10/2018

2018-08-10 18-020MB Design p2









Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 19,255 te 7,406 m3

Total tonnes per day: 58,145 te LML22-01
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 61 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: 3 Helper Holes
Helper Hole Collar: 16.0 ft avg

Wind from the: NE at 15 kph Temperature: °C # Rows Blasted: 4 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 13.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 30,000 ft Spacing: 13.0 ft avg

# Holes: 19 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 13.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 61 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 42 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 26.7 ft avg

Hole Depth: 26.7 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
67 1 Material used: .75" Stone

0 - Charge Length -
0 Front Row: 19.7 ft avg

total explosives weight in Blast (kg): Main Body: 19.7 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 57.4 kg/hole
1 Main Body: 57.4 kg/hole
0 Max. per delay: 67.0 kg/delay
0 SD () Equation: 219.3 kg/delay

Total kg Loaded: 3,444 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.784 lb/yd3 Yield PF: 0.179 kg/te (actual)

0.758 lb/yd3 Front row: 0.173 kg/te (theoretical)

0.758 lb/yd3 Main Body: 0.173 kg/te (theoretical)

0.758 lb/yd3 "KPI" PF: 0.173 kg/te (theoretical)

Cost Reduction Notes (this Blast) - change in Bit , B, S, Expl or IS from previous Blast:

X-1,X-2,X-3 All received 30 kgs and were air deck therefore they received a secondary primer

C-6,C-7,D5 also received a secondary primer because the did not pull into product.

Blast 18-020MB & 18-021MB Were shot with 9 seconds in between them causeing less down

3

time to the customer.

1 Advanced Blast Design

1

Enter hours

0.0Enter Blaster hours

Enter # Orica Seismographs

Enter total Helper man-hours

BLASTER HOURS

SEISMOGRAPH RENTAL

3D LASER PROFILE

BORETRACK

HELPER HOURS

Services:

Enter hours

# of MMU's (this Blast)

18-021
2372561
1:21 PM

42.89479

3,421

Blast Report
Waterford

Mike der Kinderen

27,061

Middle Bench
79.29545

1,627.5

Rock Density:

0.0

Laws - Middle Lift
S181343

2018-08-10

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
23,640

21 to 25

Yi
el

d 
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d)Sub-drill: 0.0 ft avg
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e)kg

# of Blasts today (this Quarry)

kg
22.80.34PENTEX 12 (OR EQUIVALENT)

0.0%

Note Exception

# used

cs returned

Boosters:

kg

# used
67

Detonators:

Packaged Explosives: cs shipped

kg / unit

3,444

case #'s ms
UNITRONIC 600 9M

3Note Exception

1

Resource Deployment:

U of M
units

units

units

# of Blasters (this Blast)

# of Helpers (this Blast)

TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0

GPS LAYOUT Enter hours 1.0

0.0

0.0
0.0

1

2

<5,000kg>/=2,000kgBULK TRUCK CHARGE

2018-08-10 18-021MB Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

Not
Trigger

10423 Lakeshore Road W/McCabe

(444.3)²
30²

197,402
900

219

Mike der Kinderen

2nd Reading

542.3
2.0

33.0

Distance (2nd Seis. From Centre of Blast)

111.5

Average 42.89959 79.29427 0.748739 1.383946

Erie Peat Road (North of Quarry)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748364 1.383996

29.0
4.2

110.3

42.87808
1865.5

Did

Erie Peat Road

Average 79.29711 0.748364 1.383996
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748739 1.383946
2nd Reading

(N) Radians (W) Radians
0.748619 1.383886

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
444.3

42.89269 79.29082

1.383960
Back Row Corner 1.383973

Average (Centre of Blast) 1.383967

0.748657
0.748654
0.748655

79.29508
79.29580
79.29545

42.89488
42.89469
42.89479

1.3839670.748656

Blast Report Laws - Middle Lift 18-021
S181343 2372561

DFA / DIV of CRH (Ontario) 2018-08-10 1:21 PM

(N) RadiansEnter o W Long.
79.29547

Enter o N Lat.
42.89480

42.89959 79.29427

42.87808 79.29711

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

2018-08-10 18-021MB Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Middle Lift 18-021
S181343 2372561

Waterford 8/10/2018

page 2

Signature required, indicating
sign off on Blast Design.

Mike der Kinderen

Dennis Sodtka

2018-08-10 18-021MB Design p2









Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 20,841 te 8,016 m3

Total tonnes per day: 32,177 te LML22-13
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 60 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: NE at 15 kph Temperature: °C # Rows Blasted: 4 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: x Burden: 13.0 ft avg
Partly Cloudy: Snow: Inversion: Ceiling 3,341 ft Spacing: 13.0 ft avg

# Holes: 18 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 13.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 60 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 42 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 27.9 ft avg

Hole Depth: 27.9 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
120 1 Material used: .75" Stone

0 - Charge Length -
0 Front Row: 20.9 ft avg

total explosives weight in Blast (kg): Main Body: 20.9 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 61.0 kg/hole
1 Main Body: 61.0 kg/hole
0 Max. per delay: 70.0 kg/delay
0 SD () Equation: 176.9 kg/delay

Total kg Loaded: 3,827 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.805 lb/yd3 Yield PF: 0.184 kg/te (actual)

0.770 lb/yd3 Front row: 0.176 kg/te (theoretical)

0.770 lb/yd3 Main Body: 0.176 kg/te (theoretical)

0.770 lb/yd3 "KPI" PF: 0.176 kg/te (theoretical)

Cost Reduction Notes (this Blast) - change in Bit , B, S, Expl or IS from previous Blast:2

1

Enter hours

0.0Enter Blaster hours

Enter # Orica Seismographs

Enter total Helper man-hours

BLASTER HOURS

SEISMOGRAPH RENTAL

3D LASER PROFILE

BORETRACK

HELPER HOURS

Services:

Enter hours

# of MMU's (this Blast)

18-022
2386636
12:08 PM

8

42.89483

42 ms

3,786

Blast Report
Waterford

Mike der Kinderen

33,350

CONNECTADET 9M

Middle Bench
79.29475

1,675.0

Rock Density:

0.0

Laws - Middle Lift
S181496

2018-09-13

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
29,564

21 to 25

Yi
el

d 
Po

w
de

r F
ac

to
r (

kg
 L
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de

d 
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d)Sub-drill: 0.0 ft avg

Th
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e)kg

# of Blasts today (this Quarry)

kg
40.80.34PENTEX 12 (OR EQUIVALENT)

0.0%

Note Exception

# used

cs returned

Boosters:

kg

EXEL HANDIDET 12m 25/500

# used
2

60

Detonators:

Packaged Explosives:

60

cs shipped

kg / unit

EXEL HANDIDET 9m

3,827

case #'s ms
UNITRONIC 600 6M

2

25/500

Note Exception

1

Resource Deployment:

U of M
units

units

units

# of Blasters (this Blast)

# of Helpers (this Blast)

TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0

GPS LAYOUT Enter hours 0.0

0.0

0.0
0.0

1

2

<5,000kg>/=2,000kgBULK TRUCK CHARGE

2018-09-13 18-022MB Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

0.0
0.0

Not set up

(399)²
30²

159,201
900

177

Mike der Kinderen

2nd Reading

531.2
2.4
7.4

Distance (2nd Seis. From Centre of Blast)

118.6

Average 42.89959 79.29427 0.748739 1.383946

Erie Peat North/ Pipe Line

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748364 1.383996

7.3
5.9

105.3

42.87808
1874.4

0.0

Erie Peat Road

Average 79.29711 0.748364 1.383996
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748739 1.383946
2nd Reading

(N) Radians (W) Radians
0.748619 1.383886

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
399.0

42.89269 79.29082

1.383959
Back Row Corner 1.383950

Average (Centre of Blast) 1.383954

0.748657
0.748655
0.748656

79.29502
79.29449
79.29475

42.89488
42.89478
42.89483

1.3839540.748656

Blast Report Laws - Middle Lift 18-022
S181496 2386636

DFA / DIV of CRH (Ontario) 2018-09-13 12:08 PM

(N) RadiansEnter o W Long.
79.29473

Enter o N Lat.
42.89482

42.89959 79.29427

42.87808 79.29711

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

2018-09-13 18-022MB Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Middle Lift 18-022
S181496 2386636

Waterford 9/13/2018

page 2

Signature required, indicating
sign off on Blast Design.

Mike der Kinderen

Dennis Sodtka

2018-09-13 18-022MB Design p2



Event Report

Printed: September 13, 2018 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Long at 12:08:12 September 13, 2018
Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
4.762 sec (Auto=4Sec) at 2048 sps
MIKE DERKNDEREN/Erie Peat Laws.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM6857 V 10-89 Micromate ISEE
3.7 Volts
February 14, 2018 by Instantel
UM6857_20180913120812.IDFW

Notes
Location: Erie Peat Road
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: SAND BAGGED

Extended Notes
42.89269 ,-79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
105.4 dB(L) at 1.438 sec
6.2 Hz
Passed (Freq = 19.7 Hz Amp = 1195 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
5.927
14.6

0.565
0.151
0.033

Passed
7.3
3.3

Vert
3.397

49
0.571
0.146
0.019

Passed
7.3
3.3

Long
5.446

33
0.254
0.265
0.021

Passed
7.1
3.5

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 6.226 mm/s at 0.248 sec

USBM RI8507 And OSMRE
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0.00.0 1.0 2.0 3.0 4.0 5.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 1.000 pa.(L)/div Sensor Check



Event Report

Printed: September 13, 2018 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Vert at 12:08:13 September 13, 2018
Geo: 1.500 mm/s, Mic: 124.0 dB(L)
Geo: 254.0 mm/s
3.75 sec (Auto=3Sec) at 1024 sps
1

Serial Number
Battery Level
Unit Calibration
File Name
Scaled Distance

BE12877 V 10.72-1.1 Minimate Blaster
6.1 Volts
November 3, 2017 by Instantel
__TEMP.EVT
5850.2 (1850.0 m, 0.1 kg)

Notes
Location: Erie Peat Road-North of Quarry      
Client: Waterford Group
User Name: Orica Canada
General: Law Crushed Stone

Extended Notes
Sand Bagged

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
118.6 dB(L) at 1.164 sec
14 Hz
Passed (Freq = 20.5 Hz Amp = 532 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.905

28
0.407
0.040
0.011

Passed
7.4
3.8

Vert
2.413

30
0.479
0.080
0.012

Passed
7.4
3.6

Long
1.778

32
0.124
0.053
0.009

Passed
7.3
4.0

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 2.615 mm/s at 0.113 sec

USBM RI8507 And OSMRE
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0.00.0 1.0 2.0 3.0 4.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div Sensor Check





Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 11,336 te 4,360 m3

Total tonnes per day: 32,177 te LML22-04
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 33 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: E at 15 kph Temperature: °C # Rows Blasted: 4 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: x Burden: 11.0 ft avg
Partly Cloudy: Snow: Inversion: Ceiling 3,341 ft Spacing: 13.0 ft avg

# Holes: 12 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 15.0 ft avg
Primary Bit diam: 88.9 mm 0°      # Holes: 12 = ft  ( 3 1/2 "  diam) Spacing: 15.0 ft avg

Secondary Bit diam: 101.6 mm 0°      # Holes: 21 = ft  ( 4 "  diam) # Holes: 21 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 23.9 ft avg

Hole Depth: 23.9 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 8.0 ft avg
33 1 Material used: .75" Stone

0 - Charge Length -
0 Front Row: 16.9 ft avg

total explosives weight in Blast (kg): Main Body: 15.9 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 37.7 kg/hole
1 Main Body: 35.5 kg/hole
0 Max. per delay: 64.0 kg/delay
0 SD () Equation: 156.8 kg/delay

Total kg Loaded: 1,835 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.709 lb/yd3 Yield PF: 0.162 kg/te (actual)

0.657 lb/yd3 Front row: 0.150 kg/te (theoretical)

0.393 lb/yd3 Main Body: 0.090 kg/te (theoretical)

0.459 lb/yd3 "KPI" PF: 0.105 kg/te (theoretical)

Cost Reduction Notes (this Blast) - change in Bit , B, S, Expl or IS from previous Blast:

TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0

GPS LAYOUT Enter hours 0.0

0.0

0.0
0.0

1

2

<2,000kgBULK TRUCK CHARGE

case #'s ms
UNITRONIC 600 9M

2Note Exception

1HARNESS WIRE DUPLEX (6 PACK) 400M

1

Resource Deployment:

U of M
units

units

units

# of Blasters (this Blast)

# of Helpers (this Blast)

kg

# used
33

Detonators:

Packaged Explosives: cs shipped

kg / unit

1,835 Yi
el

d 
Po

w
de

r F
ac

to
r (

kg
 L

oa
de

d 
/ t

e 
Bl

as
te

d)Sub-drill: 0.0 ft avg

Th
eo

re
tic

al
 P

F 
(B

as
ed

 o
n 

a 
si

ng
le

 h
ol

e)kg

# of Blasts today (this Quarry)

kg
11.20.34PENTEX 12 (OR EQUIVALENT)

0.0%

Note Exception

# used

cs returned

Boosters:

0.0

Laws - Middle Lift
S181496

2018-09-13

page 1

502.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
27,740

21 to 25

18-023
2386636
12:08 PM

42.89553

1,824

Blast Report
Waterford

Mike der Kinderen

29,564

Middle Bench
79.29330

286.9

Rock Density:

1

Enter hours

0.0Enter Blaster hours

Enter # Orica Seismographs

Enter total Helper man-hours

BLASTER HOURS

SEISMOGRAPH RENTAL

3D LASER PROFILE

BORETRACK

HELPER HOURS

Services:

Enter hours

# of MMU's (this Blast)

2

2018-09-13 18-023MB Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

42.89959 79.29427

42.87808 79.29711

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

1.3839290.748668

Blast Report Laws - Middle Lift 18-023
S181496 2386636

DFA / DIV of CRH (Ontario) 2018-09-13 12:08 PM

(N) RadiansEnter o W Long.
79.29329

Enter o N Lat.
42.89553

1.383932
Back Row Corner 1.383926

Average (Centre of Blast) 1.383929

0.748669
0.748668
0.748668

79.29348
79.29312
79.29330

42.89558
42.89550
42.89553

(N) Radians (W) Radians
0.748619 1.383886

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
375.7

42.89269 79.29082

7.3
5.9

105.4

42.87808
1967.9

0.0

Erie Peat Road

Average 79.29711 0.748364 1.383996
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748739 1.383946
2nd Reading

Average 42.89959 79.29427 0.748739 1.383946

Erie Peat North/ Pipe Line

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748364 1.383996

Signature required, indicating that
Blast Report is Complete & Accurate.

0.0
0.0

Not Set Up

(375.7)²
30²

141,150
900

157

Mike der Kinderen

2nd Reading

458.0
2.4
7.4

Distance (2nd Seis. From Centre of Blast)

118.6

2018-09-13 18-023MB Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Signature required, indicating
sign off on Blast Design.

Mike der Kinderen

Dennis Sodtka

page 2

Blast Design Laws - Middle Lift 18-023
S181496 2386636

Waterford 9/13/2018

2018-09-13 18-023MB Design p2



Event Report

Printed: September 13, 2018 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Long at 12:08:12 September 13, 2018
Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
4.762 sec (Auto=4Sec) at 2048 sps
MIKE DERKNDEREN/Erie Peat Laws.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM6857 V 10-89 Micromate ISEE
3.7 Volts
February 14, 2018 by Instantel
UM6857_20180913120812.IDFW

Notes
Location: Erie Peat Road
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: SAND BAGGED

Extended Notes
42.89269 ,-79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
105.4 dB(L) at 1.438 sec
6.2 Hz
Passed (Freq = 19.7 Hz Amp = 1195 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
5.927
14.6

0.565
0.151
0.033

Passed
7.3
3.3

Vert
3.397

49
0.571
0.146
0.019

Passed
7.3
3.3

Long
5.446

33
0.254
0.265
0.021

Passed
7.1
3.5

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 6.226 mm/s at 0.248 sec

USBM RI8507 And OSMRE
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0.00.0 1.0 2.0 3.0 4.0 5.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 1.000 pa.(L)/div Sensor Check



Event Report

Printed: September 13, 2018 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Vert at 12:08:13 September 13, 2018
Geo: 1.500 mm/s, Mic: 124.0 dB(L)
Geo: 254.0 mm/s
3.75 sec (Auto=3Sec) at 1024 sps
1

Serial Number
Battery Level
Unit Calibration
File Name
Scaled Distance

BE12877 V 10.72-1.1 Minimate Blaster
6.1 Volts
November 3, 2017 by Instantel
__TEMP.EVT
5850.2 (1850.0 m, 0.1 kg)

Notes
Location: Erie Peat Road-North of Quarry      
Client: Waterford Group
User Name: Orica Canada
General: Law Crushed Stone

Extended Notes
Sand Bagged

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
118.6 dB(L) at 1.164 sec
14 Hz
Passed (Freq = 20.5 Hz Amp = 532 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.905

28
0.407
0.040
0.011

Passed
7.4
3.8

Vert
2.413

30
0.479
0.080
0.012

Passed
7.4
3.6

Long
1.778

32
0.124
0.053
0.009

Passed
7.3
4.0

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 2.615 mm/s at 0.113 sec

USBM RI8507 And OSMRE
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0.00.0 1.0 2.0 3.0 4.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div Sensor Check





Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 8,340 te 3,208 m3

Total tonnes per day: 17,952 te LLL15-39
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 118 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: W at 5 kph Temperature: °C # Rows Blasted: 4 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 8.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 30,000 ft Spacing: 8.0 ft avg

# Holes: 27 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 8.0 ft avg
Primary Bit diam: 88.9 mm 0°      # Holes: 118 = ft  ( 3 1/2 "  diam) Spacing: 8.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 91 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 15.0 ft avg

Hole Depth: 15.0 ft avg
1 - Stone Decking -
0 Front Row: ft avg

Main Body: ft avg
0 # Decks: per blast
0 - Collar Stemming -
0 Front Row: 6.0 ft avg

# used Main Body: 6.0 ft avg
9 1 Material used: .75" stone

118 1 - Charge Length -
0 Front Row: 9.0 ft avg

total explosives weight in Blast (kg): Main Body: 9.0 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 20.1 kg/hole
1 Main Body: 20.1 kg/hole
1 Max. per delay: 23.0 kg/delay
0 SD () Equation: 916.1 kg/delay

Total kg Loaded: 2,737 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
1.438 lb/yd3 Yield PF: 0.328 kg/te (actual)

1.246 lb/yd3 Front row: 0.284 kg/te (theoretical)

1.246 lb/yd3 Main Body: 0.284 kg/te (theoretical)

1.246 lb/yd3 "KPI" PF: 0.284 kg/te (theoretical)

Cost Reduction Notes (this Blast) - change in Bit , B, S, Expl or IS from previous Blast:

TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0

GPS LAYOUT Enter hours 0.0

8.0

0.0
0.0

1

0

<5,000kg>/=2,000kgBULK TRUCK CHARGE

case #'s ms
EXEL HANDIDET 9m

2Note Exception

1HARNESS WIRE DUPLEX (6 PACK) 400M

1

Resource Deployment:

U of M
units

units

units

# of Blasters (this Blast)

# of Helpers (this Blast)

kg

CONNECTADET 9M 42 ms

# used
127

16

Detonators:

Packaged Explosives: cs shipped

kg / unit

2,737

0.34

Yi
el

d 
Po

w
de

r F
ac

to
r (

kg
 L

oa
de

d 
/ t

e 
Bl

as
te

d)Sub-drill: 0.0 ft avg

Th
eo

re
tic

al
 P

F 
(B

as
ed

 o
n 

a 
si

ng
le

 h
ol

e)kg

# of Blasts today (this Quarry)

kg
2.00.23

40.1
PENTEX 8 (OR EQUIVALENT)

PENTEX 12 (OR EQUIVALENT)

0.0%

Note Exception

# used

cs returned

Boosters:

0.0

Laws - Bottom Lift

2018-12-04

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
24,375

0

18-025
2419036
3:07 PM

42.89763

2,695

25/500

Blast Report
Waterford

Mike derkinderen

27,070

Bottom Bench
79.28196

1,770.0

Rock Density:

1

Enter hours

4.0Enter Blaster hours

Enter # Orica Seismographs

Enter total Helper man-hours

BLASTER HOURS

SEISMOGRAPH RENTAL

3D LASER PROFILE

BORETRACK

HELPER HOURS

Services:

Enter hours

# of MMU's (this Blast)

2

18-025.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

42.89959 79.29427

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

1.3839050.748705

Blast Report Laws - Bottom Lift 18-025
2419036

Waterford 2018-12-04 3:07 PM

(N) RadiansEnter o W Long.
79.29194

Enter o N Lat.
42.89762

1.383389
Back Row Corner 1.383899

Average (Centre of Blast) 1.383731

0.748705
0.748705
0.748705

79.26237
79.29157
79.28196

42.89764
42.89762
42.89763

(N) Radians (W) Radians
0.748619 1.383886

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
908.0

42.89269 79.29082

28.0
1.6

103.6

0.00000
0.0
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748739 1.383946
2nd Reading

Average 42.89959 79.29427 0.748739 1.383946

Erie Peat Rd (Pipe Line)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

Signature required, indicating that
Blast Report is Complete & Accurate.

0.0
0.0

(908)²
30²

824,464
900

916

Mike derkinderen

2nd Reading

1027.6
5.3

28.0

Distance (2nd Seis. From Centre of Blast)

124.1

18-025.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Signature required, indicating
sign off on Blast Design.

Mike derkinderen

page 2

Blast Design Laws - Bottom Lift 18-025
2419036

Waterford 11/28/2018

18-025.xlsm Design p2



Event Report

Printed: December 4, 2018 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Vert at 15:06:34 December 4, 2018
Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
10.77 sec (Auto=4Sec) at 2048 sps
MIKE DERKNDEREN/Laws.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM6857 V 10-89 Micromate ISEE
3.7 Volts
February 14, 2018 by Instantel
UM6857_20181204150634.IDFW

Notes
Location: Erie Peat Road North
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: SAND BAGGED

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
124.1 dB(L) at 0.727 sec
32 Hz
Passed (Freq = 19.7 Hz Amp = 1670 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
3.760

32
0.847
0.123
0.024

Passed
7.3
3.7

Vert
5.344

28
5.955
0.156
0.087

Passed
7.3
3.5

Long
3.397

33
1.127
0.122
0.083

Passed
7.1
3.6

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 6.109 mm/s at 5.940 sec

USBM RI8507 And OSMRE
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Trigger =
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0.0Long

0.0Vert

0.0Tran

Time Scale: 0.50 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div Sensor Check



Event Report

Printed: December 4, 2018 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Tran at 15:06:39 December 4, 2018
Geo: 1.500 mm/s, Mic: 124.0 dB(L)
Geo: 254.0 mm/s
4.003 sec (Auto=4Sec) at 2048 sps
Operator/Laws.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM6859 V 10-89 Micromate ISEE
3.7 Volts
December 22, 2017 by Instantel
UM6859_20181204150639.IDFW

Notes
Location: Erie Peat Rd 
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: Sand Bagged

Extended Notes
42.89959 79.29427  
Pipe line

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
103.6 dB(L) at 1.716 sec
9.2 Hz
Passed (Freq = 19.7 Hz Amp = 1654 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.647

28
0.001
0.036
0.009

Passed
7.3
3.7

Vert
1.466

41
0.233
0.061
0.006

Passed
7.3
3.7

Long
1.269

32
-0.163
0.046
0.009

Passed
7.1
4.6

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 1.662 mm/s at 0.001 sec

USBM RI8507 And OSMRE
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Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 1.000 pa.(L)/div Sensor Check





Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 9,612 te 3,697 m3

Total tonnes per day: 17,952 te LLL15-39
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 136 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: W at 5 kph Temperature: °C # Rows Blasted: 4 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 8.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 30,000 ft Spacing: 8.0 ft avg

# Holes: 30 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 8.0 ft avg
Primary Bit diam: 88.9 mm 0°      # Holes: 136 = ft  ( 3 1/2 "  diam) Spacing: 8.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 106 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 15.0 ft avg

Hole Depth: 15.0 ft avg
1 - Stone Decking -
0 Front Row: ft avg

Main Body: ft avg
0 # Decks: per blast
0 - Collar Stemming -
0 Front Row: 6.0 ft avg

# used Main Body: 6.0 ft avg
142 1 Material used: .75" stone

0 - Charge Length -
0 Front Row: 9.0 ft avg

total explosives weight in Blast (kg): Main Body: 9.0 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 20.1 kg/hole
1 Main Body: 20.1 kg/hole
0 Max. per delay: 23.0 kg/delay
0 SD () Equation: 82.7 kg/delay

Total kg Loaded: 3,273 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
1.492 lb/yd3 Yield PF: 0.341 kg/te (actual)

1.246 lb/yd3 Front row: 0.284 kg/te (theoretical)

1.246 lb/yd3 Main Body: 0.284 kg/te (theoretical)

1.246 lb/yd3 "KPI" PF: 0.284 kg/te (theoretical)

Cost Reduction Notes (this Blast) - change in Bit , B, S, Expl or IS from previous Blast:2

1

Enter hours

4.0Enter Blaster hours

Enter # Orica Seismographs

Enter total Helper man-hours

BLASTER HOURS

SEISMOGRAPH RENTAL

3D LASER PROFILE

BORETRACK

HELPER HOURS

Services:

Enter hours

# of MMU's (this Blast)

18-026
2419036
3:07 PM

42.89737

3,225

25/500

Blast Report
Waterford

Mike derkinderen

24,375

Bottom Bench
79.29285

2,040.0

Rock Density:

0.0

Laws - Bottom Lift

2018-12-04

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
21,150
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# of Blasts today (this Quarry)

kg
48.30.34PENTEX 12 (OR EQUIVALENT)

0.0%

Note Exception

# used

cs returned

Boosters:

kg

CONNECTADET 9M 42 ms

# used
142

16

Detonators:

Packaged Explosives:

2

cs shipped

kg / unit

CONNECTADET 9M

3,273

case #'s ms
EXEL HANDIDET 9m

2

25 ms

Note Exception

HARNESS WIRE DUPLEX (6 PACK) 400M

1

Resource Deployment:

U of M
units

units

units

# of Blasters (this Blast)

# of Helpers (this Blast)

TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0

GPS LAYOUT Enter hours 0.0

8.0

0.0
0.0

1

0

<5,000kg>/=2,000kgBULK TRUCK CHARGE

18-026.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

0.0
0.0

(272.8)²
30²

74,420
900

83

Mike derkinderen

2nd Reading

272.8
5.3

28.0

Distance (2nd Seis. From Centre of Blast)

124.1

Average 42.89959 79.29427 0.748739 1.383946

Erie Peat Rd (Pipe Line)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

28.0
1.6

103.6

0.00000
0.0
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748739 1.383946
2nd Reading

(N) Radians (W) Radians
0.748619 1.383886

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
546.4

42.89269 79.29082

1.383913
Back Row Corner 1.383930

Average (Centre of Blast) 1.383921

0.748702
0.748698
0.748700

79.29238
79.29335
79.29285

42.89746
42.89725
42.89737

1.3839210.748701

Blast Report Laws - Bottom Lift 18-026
2419036

Waterford 2018-12-04 3:07 PM

(N) RadiansEnter o W Long.
79.29283

Enter o N Lat.
42.89739

42.89959 79.29427

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

18-026.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Bottom Lift 18-026
2419036

Waterford 11/28/2018

page 2

Signature required, indicating
sign off on Blast Design.

Mike derkinderen

18-026.xlsm Design p2



Event Report

Printed: December 4, 2018 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Vert at 15:06:34 December 4, 2018
Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
10.77 sec (Auto=4Sec) at 2048 sps
MIKE DERKNDEREN/Laws.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM6857 V 10-89 Micromate ISEE
3.7 Volts
February 14, 2018 by Instantel
UM6857_20181204150634.IDFW

Notes
Location: Erie Peat Road North
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: SAND BAGGED

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
124.1 dB(L) at 0.727 sec
32 Hz
Passed (Freq = 19.7 Hz Amp = 1670 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
3.760

32
0.847
0.123
0.024

Passed
7.3
3.7

Vert
5.344

28
5.955
0.156
0.087

Passed
7.3
3.5

Long
3.397

33
1.127
0.122
0.083

Passed
7.1
3.6

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 6.109 mm/s at 5.940 sec

USBM RI8507 And OSMRE
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Date 
dd/mm/yy Blast # # Holes

Depth 
(feet) Tonnes

Seizmograph 
Locations Trans. Vert. Long. dB Weather

9-Jan-19 19-001 54 23.4 16309.00 E 4.54 6.50 7.28 119.90 B
F B

10-Jan-19 19-002 126 15.5 10319.00 E 2.29 1.32 2.25 108.20 B
C 3.21 3.82 3.38 111.90 B

25-Jan-19 19-003 52 24.3 14497.00 E 2.66 1.49 2.63 112.10 F
F F

25-Jan-19 19-004 98 15 6927.00 E 1.80 0.96 0.91 101.30 F
F F

14-Feb-19 19-005 99 15.1 7682.00 E 2.14 1.28 1.81 98.10 F
G F

14-Feb-19 19-006 40 24.2 11910.00 E 3.27 2.25 2.96 110.50 F
G F

26-Feb-19 19-007 40 25 11485.00 E 3.78 3.89 5.46 113.10 F
G F

26-Feb-19 19-008 81 14.3 5449.00 E 1.87 1.19 1.11 109.40 F
G F

1-Mar-19 19-009 98 15 6976.00 E 1.86 1.47 1.69 104.60 F
G F

6-Mar-19 19-010 125 15 8835.00 E 2.27 1.35 1.02 104.50 F
G F

6-Mar-19 19-011 48 25 13782.00 E 5.85 2.44 4.15 114.90 F
G F

6-Mar-19 19-012 25 26.2 6910.00 E 5.85 2.44 4.15 114.90 F
G F

15-Mar-19 19-013 113 15.1 10165.00 E 3.78 1.77 2.22 102.80 B
G B

15-Mar-19 19-014 98 15.1 8820.00 E 3.41 1.71 2.40 101.80 B
G B

20-Mar-19 19-015 59 25.6 17320.00 E 6.11 4.73 7.84 108.80 A

20-Mar-19 19-016 12 22 3032.00 H 3.56 1.78 1.40 108.00 A
I A

25-Mar-19 19-017 12 22 3032.00 H 1.65 1.91 3.18 117.40 A
I A

25-Mar-19 19-018 77 15.1 5482.00 E 1.58 1.24 1.55 103.20 A
G A

2-Apr-19 19-019 35 28 11256.00 E 6.86 5.64 9.06 114.90 F
G F

2-Apr-19 19-020 60 26 17900.00 E 6.86 5.64 9.06 114.90 F
G F

2-Apr-19 19-021 12 21.4 2948.00 H 1.52 1.27 2.16 113.50 F
I F

15-Apr-19 19-022 207 10.4 24528.00 E 0.09 0.10 0.07 116.60 B
G B

15-Apr-19 19-023 10 21.1 2307.00 H 1.58 1.33 1.72 110.60 J
I J

8-May-19 19-024 56 8 1126.00 E F
G F

15-May-19 19-025 10 20 2297.00 H 1.52 1.52 2.41 111.20 F
I F

15-May-19 19-026 408 9.7 45272.00 E 2.41 2.41 2.03 115.70 F
G F

11-Jun-19 19-027 23 20.9 2741.00 H 2.40 1.53 2.44 109.50 A
I 1.51 0.32 0.56 93.10 A

25-Jun-19 19-028 59 27 18296.00 E 7.84 2.70 5.19 107.50 F
G F

5-Jul-19 19-029 56 27 17676.00 E 6.01 3.47 5.75 108.00 F
G 1.52 0.28 0.84 88.00 F

9-Aug-19 19-030 70 27 21741.00 E 7.97 3.45 5.88 113.00 F
G F

9-Aug-19 19-031 60 27 18560.00 E 7.54 3.88 8.42 112.10 F
G F

18-Sep-19 19-032 75 27 23545.00 E 6.23 3.44 6.77 108.70 F
G F

18-Sep-19 19-033 60 27 18686.00 E 6.06 4.87 9.31 106.40 F
G F

2-Oct-19 19-034 212 15.1 19063.00 E 4.03 1.91 2.90 107.80 F
G 1.32 0.36 0.77 88.00 F

17-Oct-19 19-035 439 10 49387.00 E 1.88 1.76 2.77 126.60 K
G 0.24 0.14 0.19 104.40 K

2-Dec-19 19-036 394 10 44104.00 C 2.83 3.19 3.97 120.10 E
G 0.36 0.27 0.27 103.10 E

11-Dec-19 19-037 209 15 18696.00 E 2.91 1.74 2.12 106.20 E
G E

Seizomograph Location A=2035 Youngs Rd. Weather A= Sunny and Clear
B=Cr. of Hwy 3 and Erie Peat Rd. B= Cloudy / Overcast
C=Erie Peat Rd. North End C= Cloudy / Overcast and Showers
D=10423 Lakeshore Rd. McCabe Residence D=Cloudy / Heavy Snow
E= Erie Peat Rd. E-Cloudy/Light snow
F=533 Clarence St. Port Colborne F=Partly Cloudy
G=B/W 201 & 207 West Side Rd. Port Colborne G=Cloudy/High Clouds
H=10611 Hwy #3 on Road H=Cloudy/Overcast/Light Rain
I=20804 Graybiel Rd. Wainfleet I=Hazy Hot Humid

J=Light Rain
K=Overcast/Low Clouds
L=Heavy rain

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers
No Triggers
No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers

No Triggers



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 16,309 te 6,273 m3

Total tonnes per day: 16,309 te LML22-14
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 54 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: W at 30 kph Temperature: °C # Rows Blasted: 4 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: x Burden: 13.0 ft avg
Partly Cloudy: Snow: Inversion: Ceiling 30,000 ft Spacing: 13.0 ft avg

# Holes: 13 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 13.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 54 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 41 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 24.3 ft avg

Hole Depth: 24.3 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
54 1 Material used: 3/4" stone
54 1 - Charge Length -

0 Front Row: 17.3 ft avg
total explosives weight in Blast (kg): Main Body: 17.3 ft avg

Pkgd Prod (0 kg) % of Total kg: - Charge Weight -
Front Row: 50.4 kg/hole

1 Main Body: 50.4 kg/hole
1 Max. per delay: 65.0 kg/delay
0 SD () Equation: 139.5 kg/delay

Total kg Loaded: 3,451 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.927 lb/yd3 Yield PF: 0.212 kg/te (actual)

0.731 lb/yd3 Front row: 0.167 kg/te (theoretical)

0.731 lb/yd3 Main Body: 0.167 kg/te (theoretical)

0.731 lb/yd3 "KPI" PF: 0.167 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

1.0

0.0

0.0

5.0

1.0

case #'s ms
EXEL HANDIDET 7m

2Note Exception

1HARNESS WIRE DUPLEX (6 PACK) 400M

1

Resource Deployment:

U of M
units

units

units

# of Helpers (this Blast)

kg

UNITRONIC 600 6M

# used
54

1

Detonators:

Packaged Explosives:

54

cs shipped

kg / unit

EXEL HANDIDET 9m
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# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
12.30.23
18.4

PENTEX 8 (OR EQUIVALENT)

PENTEX 12 (OR EQUIVALENT)

0.0%

# used

3,451

0.34

cs returned

Boosters:

0.0

Laws - Middle Lift
S191856

2019-01-09

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
29,650

-6 to -10

19-001
2432124
11:20 AM

3
6

42.89484

25 ms

65 ms

3,420

Blast Report
Waterford

Mike Derkinderen

33,070

CONNECTADET 9M

CONNECTADET 9M

Middle Bench
79.29403

1,310.8

Rock Density:

1

10.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

Rate code for larger tonage due to cancelation

1 Hr Gps

1

2019-01-09 19-001 MB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

42.88657 79.27032

1.383946
Back Row Corner 1.383937

Average (Centre of Blast) 1.383942

0.748657
0.748655
0.748656

79.29429
79.29377

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

1.3839420.748656

Blast Report Laws - Middle Lift 19-001
S191856 2432124

Waterford 2019-01-09 11:20 AM

(N) RadiansEnter o W Long.
79.29401

Enter o N Lat.
42.89483

79.29403

42.89489
42.89479
42.89484

(N) Radians (W) Radians
0.748619 1.383886

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
354.3

42.89269 79.29082

39.0
7.3

119.9

42.88657
2141.5

Did 

Erie Peat Rd

Average 79.27032 0.748512 1.383528
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading
2nd Reading

Average 0.00000 0.00000 0.000000 0.000000

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748512 1.383528

Signature required, indicating that
Blast Report is Complete & Accurate.

Not 
Trigger

533 Clarence Street, Port Colbourne

(354.3)²
30²

125,528
900

139

Mike Derkinderen

2nd Reading

0.0
0.0
0.0

Distance (2nd Seis. From Centre of Blast)

0.0

2019-01-09 19-001 MB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Middle Lift 19-001
S191856 2432124

Waterford 1/9/2019

page 2

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

2019-01-09 19-001 MB.xlsm Design p2



Event Report

Printed: January 9, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Long at 11:20:40 January 9, 2019
Geo: 1.500 mm/s, Mic: 120.0 dB(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
Operator/Erie Peat.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM9119 V 10-89 Micromate ISEE
3.8 Volts
December 24, 2018 by Instantel
UM9119_20190109112040.IDFW

Notes
Location: Erie Peat Rd
Client: Water Ford Group
User Name: Orica Canada Inc.
General: Sand Bagged

Extended Notes
42.89269, -79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
119.9 dB(L) at 1.527 sec
49 Hz
Passed (Freq = 19.7 Hz Amp = 1462 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
4.540

35
0.477
0.123
0.031

Passed
7.3
3.4

Vert
6.495

47
0.479
0.260
0.023

Passed
7.5
3.5

Long
7.275

39
0.385
0.267
0.065

Passed
7.1
4.1

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 8.777 mm/s at 0.479 sec

USBM RI8507 And OSMRE
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0.00.0 1.0 2.0 3.0 4.0 5.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 5.000 pa.(L)/div Sensor Check





Quarry: Blast Number:
P.O. #: S191856 Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 10,319 te 3,969 m3

Total tonnes per day: 10,319 te TBD
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 126 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: NW at 30 kph Temperature: °C # Rows Blasted: 5 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: x Burden: 8.0 ft avg
Partly Cloudy: Snow: Inversion: Ceiling 2,456 ft Spacing: 9.0 ft avg

# Holes: 26 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 8.0 ft avg
Primary Bit diam: 88.9 mm 0°      # Holes: 126 = ft  ( 3 1/2 "  diam) Spacing: 9.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 100 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 15.5 ft avg

Hole Depth: 15.5 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
126 1 Material used: 3/4" Stone

0 - Charge Length -
0 Front Row: 8.5 ft avg

total explosives weight in Blast (kg): Main Body: 8.5 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 18.9 kg/hole
1 Main Body: 18.9 kg/hole
0 Max. per delay: 23.0 kg/delay
0 SD () Equation: 104.8 kg/delay

Total kg Loaded: 2,733 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
1.161 lb/yd3 Yield PF: 0.265 kg/te (actual)

1.009 lb/yd3 Front row: 0.230 kg/te (theoretical)

1.009 lb/yd3 Main Body: 0.230 kg/te (theoretical)

1.009 lb/yd3 "KPI" PF: 0.230 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

Rate Code to be announced by sales rep.

2hrs GPS

1

1

11.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

19-002
243574
3:24 PM

6
20

42.89692

33 ms

65 ms

2,690

Blast Report
Waterford

Mike Derkinderen

22,100

CONNECTADET 9M

CONNECTADET 9M

Bottom Bench
79.29332

1,946.7

Rock Density:

Laws - Middle Lift

2019-01-15

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
19,410

-1 to -5

2,733

cs returned

Boosters:

0.0

Yi
el

d 
Po

w
de

r F
ac

to
r (

kg
 L

oa
de

d 
/ t

e 
Bl

as
te

d)Sub-drill: 0.0 ft avg

Th
eo

re
tic

al
 P

F 
(B

as
ed

 o
n 

a 
si

ng
le

 h
ol

e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
42.80.34PENTEX 12 (OR EQUIVALENT)

0.0%

# used

# of Helpers (this Blast)

kg

EXEL HANDIDET 9m 25 ms

# used
2

4

Detonators:

Packaged Explosives:

126

cs shipped

kg / unit

EXEL HANDIDET 7m

case #'s ms
UNITRONIC 600 6M

2

25/500

Note Exception

1

Resource Deployment:

U of M
units

units

units

1.0

0.0

0.0

7.0

1.0

2019-01-09 19-002 BB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

0.0
0.0

(307.1)²
30²

94,310
900

105

2nd Reading

307.1
3.8

54.0

Distance (2nd Seis. From Centre of Blast)

111.9

Average 42.89959 79.29427 0.748739 1.383946

Erie Peat Rd/ Pipe Line

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

12.2
2.3

108.2

0.00000
0.0
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748739 1.383946
2nd Reading

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
512.9

42.89269 79.29082

79.29332

42.89692
42.89727
42.89692

(N) Radians (W) Radians
0.748619 1.383886

1.3839300.748686

Blast Report Laws - Middle Lift 19-002
243574

Waterford 2019-01-15 3:24 PM

(N) RadiansEnter o W Long.
79.29336

Enter o N Lat.
42.89656

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

42.89959 79.29427

1.383930
Back Row Corner 1.383929

Average (Centre of Blast) 1.383930

0.748692
0.748699
0.748692

79.29333
79.29329

2019-01-09 19-002 BB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

page 2

Blast Design Laws - Middle Lift 19-002
243574

Waterford 1/9/2019

B17

ø3.504 in

CoalStem  

CEN-G 70 42.3 lb  

7.0

15.1

2019-01-09 19-002 BB.xlsm Design p2



Event Report

Printed: January 11, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Long at 15:23:50 January 10, 2019
Geo: 1.500 mm/s, Mic: 120.0 dB(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
Operator/Erie Peat.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM9119 V 10-89 Micromate ISEE
3.8 Volts
December 24, 2018 by Instantel
UM9119_20190110152350.IDFW

Notes
Location: Erie Peat Rd
Client: Water Ford Group
User Name: Orica Canada Inc.
General: Sand Bagged

Extended Notes
42.89269, -79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
108.2 dB(L) at 1.417 sec
22 Hz
Passed (Freq = 19.7 Hz Amp = 1508 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
2.294
12.2

0.406
0.072
0.023

Passed
7.1
3.5

Vert
1.324

26
0.440
0.072
0.007

Passed
7.3
3.6

Long
2.254

34
0.181
0.156
0.018

Passed
7.3
4.0

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 2.561 mm/s at 0.405 sec

USBM RI8507 And OSMRE
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0.00.0 1.0 2.0 3.0 4.0 5.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 2.000 pa.(L)/div Sensor Check



Event Report

Printed: January 11, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Vert at 15:24:07 January 10, 2019
Geo: 1.500 mm/s, Mic: 120.0 dB(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
Operator/Erie Peat N.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM6859 V 10-89 Micromate ISEE
3.8 Volts
December 24, 2018 by Instantel
UM6859_20190110152407.IDFW

Notes
Location: Erie Peat Rd N
Client: Water Ford Group
User Name: Orica Canada Inc.
General: Sand Bagged

Extended Notes
42.89959, -79.29427  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
111.9 dB(L) at 0.708 sec
15.1 Hz
Passed (Freq = 19.7 Hz Amp = 1643 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
3.208

41
0.316
0.105
0.012

Passed
7.1
4.1

Vert
3.815

54
0.265
0.171
0.016

Passed
7.3
4.1

Long
3.381

23
0.448
0.125
0.018

Passed
7.1
4.4

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 4.112 mm/s at 0.472 sec

USBM RI8507 And OSMRE
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0.00.0 1.0 2.0 3.0 4.0 5.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 2.000 pa.(L)/div Sensor Check





Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 14,497 te 5,576 m3

Total tonnes per day: 21,424 te SP19-023
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 52 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: W at 30 kph Temperature: °C # Rows Blasted: 8 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 15.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 30,000 ft Spacing: 17.6 ft avg

# Holes: 13 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 8.0 ft avg
Primary Bit diam: 92.1 mm 0°      # Holes: 24 = ft  ( 3 5/8 "  diam) Spacing: 15.0 ft avg

Secondary Bit diam: 114.3 mm 0°      # Holes: 28 = ft  ( 4 1/2 "  diam) # Holes: 39 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 24.3 ft avg

Hole Depth: 24.3 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
55 1 Material used: 3/4" stone

0 - Charge Length -
0 Front Row: 17.3 ft avg

total explosives weight in Blast (kg): Main Body: 17.3 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 41.4 kg/hole
55 1 Main Body: 41.4 kg/hole

0 Max. per delay: 65.0 kg/delay
0 SD () Equation: 144.8 kg/delay

Total kg Loaded: 2,443 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.738 lb/yd3 Yield PF: 0.168 kg/te (actual)

0.384 lb/yd3 Front row: 0.088 kg/te (theoretical)

0.845 lb/yd3 Main Body: 0.193 kg/te (theoretical)

0.788 lb/yd3 "KPI" PF: 0.180 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

3 Hole reguired secondary primers due to primary not pulling into product

2

1

4.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

19-003
2438549
1:32 PM

42.89537

2,424

Blast Report
Waterford

Mike Derkinderen

32,100

Middle Bench
79.29331

582.6

Rock Density:

Laws - Middle Lift
S191856

2019-01-25

page 1

679.7

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
29,676

-6 to -10

2,443

cs returned

Boosters:

0.0

Yi
el
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e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
18.70.34PENTEX 12 (OR EQUIVALENT)

0.0%

Note Exception

# used

# of Helpers (this Blast)

kg

# usedDetonators:

Packaged Explosives: cs shipped

kg / unit

case #'s ms
UNITRONIC 600 9M

2Note Exception

1HARNESS WIRE DUPLEX (6 PACK) 400M

1

Resource Deployment:

U of M
units

units

units

1.0

0.0

7.0

1.0

Laws 2019-01-25  Blast 19-003MB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

(361)²
30²

130,321
900

145

Mike Derkinderen

2nd Reading

2115.6
Did 
Not 

Distance (2nd Seis. From Centre of Blast)

Trigger

Average 42.88657 79.27032 0.748512 1.383528

533 Clarence Street, Port Colbourne

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

12.0
112.1

2.7

0.00000
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748512 1.383528
2nd Reading

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
361.0

42.89269 79.29082

79.29331

42.89545
42.89531
42.89537

(N) Radians (W) Radians
0.748619 1.383886

1.3839290.748665

Blast Report Laws - Middle Lift 19-003
S191856 2438549

Waterford 2019-01-25 1:32 PM

(N) RadiansEnter o W Long.
79.29330

Enter o N Lat.
42.89537

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

42.88657 79.27032

1.383932
Back Row Corner 1.383927

Average (Centre of Blast) 1.383929

0.748667
0.748664
0.748665

79.29346
79.29316

Laws 2019-01-25  Blast 19-003MB.xlsm Blast Report









Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 6,927 te 2,664 m3

Total tonnes per day: 21,424 te LLL15-38
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 98 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: W at 30 kph Temperature: °C # Rows Blasted: 4 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 8.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 30,000 ft Spacing: 8.0 ft avg

# Holes: 23 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 8.0 ft avg
Primary Bit diam: 88.9 mm 0°      # Holes: 98 = ft  ( 3 1/2 "  diam) Spacing: 8.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 75 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 15.0 ft avg

Hole Depth: 15.0 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 8.0 ft avg

# used Main Body: 8.0 ft avg
99 1 Material used: 3/4" stone

0 - Charge Length -
0 Front Row: 7.0 ft avg

total explosives weight in Blast (kg): Main Body: 7.0 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 15.6 kg/hole
99 1 Main Body: 15.6 kg/hole

0 Max. per delay: 18.0 kg/delay
0 SD () Equation: 144.8 kg/delay

Total kg Loaded: 2,610 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
1.651 lb/yd3 Yield PF: 0.377 kg/te (actual)

0.969 lb/yd3 Front row: 0.221 kg/te (theoretical)

0.969 lb/yd3 Main Body: 0.221 kg/te (theoretical)

0.969 lb/yd3 "KPI" PF: 0.221 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

1.0

0.0

7.0

1.0

case #'s ms
EXEL HANDIDET 7m

2

65 ms

Note Exception

1HARNESS WIRE DUPLEX (6 PACK) 400M

1

Resource Deployment:

U of M
units

units

units

# of Helpers (this Blast)

kg

UNITRONIC 600 9M

# used

1

Detonators:

Packaged Explosives:

8

cs shipped

kg / unit

CONNECTADET 9M

Yi
el

d 
Po

w
de

r F
ac

to
r (

kg
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de
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d)Sub-drill: 0.0 ft avg

Th
eo
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(B
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ed

 o
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a 
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ng
le

 h
ol

e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
33.70.34PENTEX 12 (OR EQUIVALENT)

0.0%

Note Exception

# used

2,610

cs returned

Boosters:

0.0

S191856
2019-01-25

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
29,524

-6 to -10

19-004
2438549
1:20 PM

42.89537

2,576

25/500

Blast Report
Waterford

Mike Derkinderen

32,100

Bottom Bench
79.29331

1,470.0

Rock Density:

Laws - Bottom Lift

1

4.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

1 Hole required socondary primer

2

Laws 2019-01-25  Blast 19-004BB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

42.88657 79.27032

1.383932
Back Row Corner 1.383927

Average (Centre of Blast) 1.383929

0.748667
0.748664
0.748665

79.29346
79.29316

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

1.3839290.748665

Blast Report Laws - Bottom Lift 19-004
S191856 2438549

Waterford 2019-01-25 1:20 PM

(N) RadiansEnter o W Long.
79.29330

Enter o N Lat.
42.89537

79.29331

42.89545
42.89531
42.89537

(N) Radians (W) Radians
0.748619 1.383886

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
361.0

42.89269 79.29082

41.0
1.8

101.3

0.00000
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748512 1.383528
2nd Reading

Average 42.88657 79.27032 0.748512 1.383528

533 Clarence Street, Port Colbourne

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

Signature required, indicating that
Blast Report is Complete & Accurate.

(361)²
30²

130,321
900

145

Mike Derkinderen

2nd Reading

2115.6
Did 
Not 

Distance (2nd Seis. From Centre of Blast)

Trigger

Laws 2019-01-25  Blast 19-004BB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Signature required, indicating
sign off on Blast Design.

Mike derkinderen

Dennis Sodtka

page 2

Blast Design Laws - Bottom Lift 19-004
S191856 2438549

Waterford 1/25/2019

Laws 2019-01-25  Blast 19-004BB.xlsm Design p2



Event Report

Printed: January 25, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Tran at 13:20:29 January 25, 2019
Geo: 1.500 mm/s, Mic: 120.0 dB(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
Operator/Erie Peat.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM9119 V 10-89 Micromate ISEE
3.8 Volts
December 24, 2018 by Instantel
UM9119_20190125132029.IDFW

Notes
Location: Erie Peat Rd
Client: Water Ford Group
User Name: Orica Canada Inc.
General: Sand Bagged

Extended Notes
42.89269, -79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
101.3 dB(L) at 1.841 sec
20 Hz
Passed (Freq = 19.7 Hz Amp = 1497 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.797

41
0.040
0.054
0.008

Passed
7.3
3.4

Vert
0.962

54
-0.022
0.036
0.020

Passed
7.5
3.5

Long
0.914

37
-0.060
0.044
0.043

Passed
7.1
4.0

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 1.854 mm/s at 0.040 sec

USBM RI8507 And OSMRE
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Frequency (Hz)
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Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 1.000 pa.(L)/div Sensor Check





Quarry: Blast Number:
P.O. #: Orica Order #:

Design Date:

Blaster-in-charge: (Print Name) Design te Blasted: 5,247 te
Total Holes Loaded: 81 holes

Blast Location: (Bench / Face) … including: 3 Dead Holes
GPS Coordinates: °N Latitude °W Longitude … and: Helper Holes

      Centre of Blast    Centre of Blast Helper Hole Collar: ft avg
# Rows Blasted: 3 rows

- Drilling Information - - Design Pattern (Front Row)-
Angle from Vertical Nominal Bit Diameter:  Burden: 8.0 ft avg

Primary Bit diam: 88.9 mm 0°      # Holes: 81 = ft  ( 3 1/2 "  diam) Spacing: 8.0 ft avg
Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 27 front row

Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) - Design Pattern (Main Body) -
Burden: 8.0 ft avg

Spacing: 8.0 ft avg
# Holes: 54 main body

Bench Height: 14.3 ft avg

Hole Depth: 14.3 ft avg
- Design Stone Decking -

Front Row: 0.0 ft avg
Main Body: 0.0 ft avg
- Design Collar Stemming -
Front Row: 7.0 ft avg
Main Body: 7.0 ft avg

kg/u # used Material used: .75" Stone
0.34 81

- Design Charge Length -
Front Row: 7.3 ft avg

total explosives weight in Blast (kg): Main Body: 7.3 ft avg
Pkgd Prod (0 kg) % of Total kg: - Design Charge Weight -

Front Row: 16.2 kg/hole
Main Body: 16.2 kg/hole

Max Chge Wt / delay: 70.0 kg/delay

Required kg Loaded: 1,828 kg
2.60 g/cc = te/m3

Cord & Access. Req'd: - Design Powder Factor -
Expected Yield PF: 0.348 kg/te (actual)

1.058 lb/yd3 Front row: 0.241 kg/te (theoretical)

1.058 lb/yd3 Main Body: 0.241 kg/te (theoretical)

1.058 lb/yd3 "KPI" PF: 0.241 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK Enter hours 0.0

# of MMU's (this Blast) 1
Services Req'd:

# of Blasters (this Blast)

1.0
0.0

ADVANCED BLAST DESIGN Enter hours 0.0

Enter total Helper man-hours 0.0
SHOT LAYOUT FEE Enter # trips extra beyond 1 0.0

Enter Blaster hours

1
# of Helpers (this Blast) Note Exception 2

units
Resource Deployment:

# of Blasts today (this Quarry) Note Exception 2

U of M # req'd
units 1
units

HARNESS WIRE DUPLEX (6 PACK) 400M

Rock Density:

UNITRONIC 600 6M 81

1,828
0.0%

msDetonators Required: # req'd

27.5
kgBoosters Required:

PENTEX 12 (OR EQUIVALENT)

Pkgd Expl. Required: kg

kg
CENTRA GOLD 70 1,800
Bulk Expl. Required:

0.0

Sub-drill: 0.0 ft avg

page 1 Mike Derkinderen

Bottom Bench
42.89827 79.29158

Blast Design Laws - Bottom Lift 19-005
S191856

2019-02-14

1,156.4
0.0

Waterford

Laws 2019-02-14  Blast 19-005BB.xlsm Design p1



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

page 2

Blast Design Laws - Bottom Lift 19-005
S191856

Waterford 2/14/2019

Laws 2019-02-14  Blast 19-005BB.xlsm Design p2



Quarry: Blast Number:
P.O. #: Orica Order #:

Design Date:

Blaster-in-charge: (Print Name) Design te Blasted: 11,145 te
Total Holes Loaded: 39 holes

Blast Location: (Bench / Face) … including: Dead Holes
GPS Coordinates: °N Latitude °W Longitude … and: 1 Helper Holes

      Centre of Blast    Centre of Blast Helper Hole Collar: ft avg
# Rows Blasted: 6 rows

- Drilling Information - - Design Pattern (Front Row)-
Angle from Vertical Nominal Bit Diameter:  Burden: 15.0 ft avg

Primary Bit diam: 92.1 mm 0°      # Holes: 19 = ft  ( 3 5/8 "  diam) Spacing: 17.6 ft avg
Secondary Bit diam: 114.3 mm 0°      # Holes: 21 = ft  ( 4 1/2 "  diam) # Holes: 12 front row

Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) - Design Pattern (Main Body) -
Burden: 8.0 ft avg

Spacing: 15.0 ft avg
# Holes: 27 main body

Bench Height: 24.2 ft avg

Hole Depth: 24.2 ft avg
- Design Stone Decking -

Front Row: 0.0 ft avg
Main Body: 0.0 ft avg
- Design Collar Stemming -
Front Row: 7.0 ft avg
Main Body: 7.0 ft avg

kg/u # used Material used: .75" Stone
0.34 40

- Design Charge Length -
Front Row: 17.2 ft avg

total explosives weight in Blast (kg): Main Body: 17.2 ft avg
Pkgd Prod (0 kg) % of Total kg: - Design Charge Weight -

Front Row: 41.3 kg/hole
Main Body: 41.3 kg/hole

Max Chge Wt / delay: 70.0 kg/delay

Required kg Loaded: 3,214 kg
2.60 g/cc = te/m3

Cord & Access. Req'd: - Design Powder Factor -
Expected Yield PF: 0.288 kg/te (actual)

0.384 lb/yd3 Front row: 0.088 kg/te (theoretical)

0.845 lb/yd3 Main Body: 0.193 kg/te (theoretical)

0.768 lb/yd3 "KPI" PF: 0.175 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

Blast Design Laws - Middle Lift 19-006
S191856

2019-02-14

460.7
509.1

Waterford

0.0

Sub-drill: 0.0 ft avg

page 1 Mike Derkinderen

Middle Bench
42.89522 79.29332

Pkgd Expl. Required: kg

kg
CENTRA GOLD 70 3,200
Bulk Expl. Required:

13.6
kgBoosters Required:

PENTEX 12 (OR EQUIVALENT)

UNITRONIC 600 9M 40

3,214
0.0%

msDetonators Required: # req'd

Rock Density:

U of M # req'd
units 1
units

HARNESS WIRE DUPLEX (6 PACK) 400M

Enter Blaster hours

1
# of Helpers (this Blast) Note Exception 2

units
Resource Deployment:

# of Blasts today (this Quarry) Note Exception 2

ADVANCED BLAST DESIGN Enter hours 0.0

Enter total Helper man-hours 0.0
SHOT LAYOUT FEE Enter # trips extra beyond 1 0.0

Enter hours 0.0

# of MMU's (this Blast) 1
Services Req'd:

# of Blasters (this Blast)

1.0
0.0

Laws 2019-02-14  Blast 19-006MB.xlsm Design p1



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

page 2

Blast Design Laws - Middle Lift 19-006
S191856

Waterford 2/14/2019

Laws 2019-01-25  Blast 19-006MB.xlsm Design p2



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 11,485 te 4,417 m3

Total tonnes per day: 16,934 te LML22-44
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 40 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: NW at 20 kph Temperature: °C # Rows Blasted: 5 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 12.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 30,000 ft Spacing: 13.0 ft avg

# Holes: 12 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 12.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 36 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: 88.9 mm 0°      # Holes: 4 = ft  ( 3 1/2 "  diam) # Holes: 28 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 25.0 ft avg

Hole Depth: 25.0 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
41 1 Material used: 3/4" stone
39 1 - Charge Length -

0 Front Row: 18.0 ft avg
total explosives weight in Blast (kg): Main Body: 18.0 ft avg

Pkgd Prod (0 kg) % of Total kg: - Charge Weight -
Front Row: 52.5 kg/hole

35 1 Main Body: 52.5 kg/hole
1 Max. per delay: 59.0 kg/delay
0 SD () Equation: 126.5 kg/delay

Total kg Loaded: 2,116 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.807 lb/yd3 Yield PF: 0.184 kg/te (actual)

0.801 lb/yd3 Front row: 0.183 kg/te (theoretical)

0.801 lb/yd3 Main Body: 0.183 kg/te (theoretical)

0.801 lb/yd3 "KPI" PF: 0.183 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

1 GPS

L-1 to L-5 Reveived Only 10 Kg Due to lean burden

Rate Code LML22-44

2

Extra Helper used for spotter while loading against highwall 

1

9.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

19-007
2450728
2:13 PM

1

42.89491

2,093

25/500

Blast Report
Waterford

Mike Derkinderen

25,630

UNITRONIC 600 6M

Middle Bench
79.29363

900.0

Rock Density:

Laws - Middle Lift
S191856

2019-02-26

page 1

100.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
23,537

-6 to -10

2,116

0.34

cs returned

Boosters:

0.0
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d)Sub-drill: 0.0 ft avg
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le
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ol

e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
9.30.23

13.3
PENTEX 8 (OR EQUIVALENT)

PENTEX 12 (OR EQUIVALENT)

0.0%

Note Exception

# used

# of Helpers (this Blast)

kg

CONNECTADET 12M 65 ms

# used

10

Detonators:

Packaged Explosives:

45

cs shipped

kg / unit

EXEL HANDIDET 12m

case #'s ms
EXEL HANDIDET 7m

3

25/500

Note Exception

1HARNESS WIRE DUPLEX (6 PACK) 400M

1

Resource Deployment:

U of M
units

units

units

1.0

0.0

3.5

1.0

Laws 2019-02-26 Blast 19-007MB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

(337.4)²
30²

113,839
900

126

Mike Derkinderen

2nd Reading

2368.6
Did 
Not

Distance (2nd Seis. From Centre of Blast)

Trigger

Average 42.90081 79.26573 0.748760 1.383448

Between 201 & 207 West Side Road, Port Colborne, ON

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

7.3
5.5

113.1

0.00000
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748760 1.383448
2nd Reading

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
337.4

42.89269 79.29082

79.29363

42.89504
42.89480
42.89491

(N) Radians (W) Radians
0.748619 1.383886

1.3839350.748657

Blast Report Laws - Middle Lift 19-007
S191856 2450728

Waterford 2019-02-26 2:13 PM

(N) RadiansEnter o W Long.
79.29364

Enter o N Lat.
42.89490

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

42.90081 79.26573

1.383936
Back Row Corner 1.383933

Average (Centre of Blast) 1.383935

0.748660
0.748655
0.748657

79.29372
79.29354

Laws 2019-02-26 Blast 19-007MB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Middle Lift 19-007
S191856 2450728

Waterford 2/26/2019

page 2

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

Laws 2019-02-26 Blast 19-007MB.xlsm Design p2



Event Report

Printed: February 26, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Vert at 14:13:35 February 26, 2019
Geo: 1.500 mm/s, Mic: 120.0 dB(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
Operator/Erie Peat.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM9119 V 10-89 Micromate ISEE
3.8 Volts
December 24, 2018 by Instantel
UM9119_20190226141335.IDFW

Notes
Location: Erie Peat Rd
Client: Water Ford Group
User Name: Orica Canada Inc.
General: Sand Bagged

Extended Notes
42.89269, -79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
113.1 dB(L) at 1.129 sec
28 Hz
Passed (Freq = 19.7 Hz Amp = 1470 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
3.775

38
0.280
0.118
0.026

Passed
7.1
3.5

Vert
3.894

51
0.377
0.265
0.013

Passed
7.3
3.5

Long
5.462
19.0

0.447
0.183
0.038

Passed
7.3
3.9

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 6.226 mm/s at 0.281 sec

USBM RI8507 And OSMRE
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Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 2.000 pa.(L)/div Sensor Check





Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 5,449 te 2,096 m3

Total tonnes per day: 16,934 te LLL15-39
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 81 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: NW at 20 kph Temperature: °C # Rows Blasted: 3 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 8.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 30,000 ft Spacing: 8.0 ft avg

# Holes: 29 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 8.0 ft avg
Primary Bit diam: 88.9 mm 0°      # Holes: 84 = ft  ( 3 1/2 "  diam) Spacing: 8.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 52 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 14.3 ft avg

Hole Depth: 14.3 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 8.0 ft avg

# used Main Body: 8.0 ft avg
81 1 Material used: 3/4" stone

0 - Charge Length -
0 Front Row: 6.3 ft avg

total explosives weight in Blast (kg): Main Body: 6.3 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 14.0 kg/hole
81 1 Main Body: 14.0 kg/hole

0 Max. per delay: 17.0 kg/delay
0 SD () Equation: 433.3 kg/delay

Total kg Loaded: 1,405 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
1.130 lb/yd3 Yield PF: 0.258 kg/te (actual)

0.913 lb/yd3 Front row: 0.208 kg/te (theoretical)

0.913 lb/yd3 Main Body: 0.208 kg/te (theoretical)

0.913 lb/yd3 "KPI" PF: 0.208 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

1.0

0.0

3.5

1.0

case #'s ms
UNITRONIC 600 6M

3Note Exception

1HARNESS WIRE DUPLEX (6 PACK) 400M

1

Resource Deployment:

U of M
units

units

units

# of Helpers (this Blast)

kg

# usedDetonators:

Packaged Explosives: cs shipped

kg / unit

Yi
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d)Sub-drill: 0.0 ft avg
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F 
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ed
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e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
27.50.34PENTEX 12 (OR EQUIVALENT)

0.0%

Note Exception

# used

1,405

cs returned

Boosters:

0.0

S191856
2019-02-26

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
22,160

-6 to -10

19-008
2450728
2:09 PM

42.89827

1,377

Blast Report
Waterford

Mike Derkinderen

23,537

Bottom Bench
79.29158

1,199.2

Rock Density:

Laws - Bottom Lift

1

9.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

Unitronics are being used due to following conditions. Working against a highwall and maneuvering 

a rock fall shelter while loading blast.

N-2,N12,N-14 were not loaded because the holes were only 2-3' deep or the burden was to lean

2

3 Helper needed for working against the highwall

Laws 2019-02-26  Blast 19-008BB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Back Row Corner 1.383898
Average (Centre of Blast) 1.383899

0.748721
0.748711
0.748716

79.29166
79.29151
79.29158

42.89855
42.89799
42.89827

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

1.3838990.748716

Blast Report Laws - Bottom Lift 19-008
S191856 2450728

Waterford 2019-02-26 2:09 PM

(N) RadiansEnter o W Long.
79.29157

Enter o N Lat.
42.89827

(N) Radians (W) Radians
0.748619 1.383886

1.383901

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
624.5

42.89269 79.29082

7.1
1.9

109.4

42.90081
2127.2

Did 

Erie Peat Rd

Average 79.26573 0.748760 1.383448
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading
2nd Reading

42.90081 79.26573

Average 0.00000 0.00000 0.000000 0.000000

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748760 1.383448

Signature required, indicating that
Blast Report is Complete & Accurate.

Not 
Trigger

Between 201 & 207 West Side Road, Port Colborne, ON

(624.5)²
30²

390,000
900

433

Mike Derkinderen

2nd Reading

0.0Distance (2nd Seis. From Centre of Blast)

Laws 2019-02-26  Blast 19-008BB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Bottom Lift 19-008
S191856 2450728

Waterford 2/26/2019

page 2

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

Laws 2019-02-26  Blast 19-008BB.xlsm Design p2



Event Report

Printed: February 26, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Tran at 14:09:15 February 26, 2019
Geo: 1.500 mm/s, Mic: 120.0 dB(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
Operator/Erie Peat.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM9119 V 10-89 Micromate ISEE
3.8 Volts
December 24, 2018 by Instantel
UM9119_20190226140915.IDFW

Notes
Location: Erie Peat Rd
Client: Water Ford Group
User Name: Orica Canada Inc.
General: Sand Bagged

Extended Notes
42.89269, -79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
109.4 dB(L) at 1.583 sec
12.6 Hz
Passed (Freq = 19.7 Hz Amp = 1470 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.868

45
0.002
0.059
0.006

Passed
7.1
3.5

Vert
1.190

57
0.023
0.064
0.034

Passed
7.3
3.5

Long
1.111

41
0.088
0.044
0.004

Passed
7.3
3.9

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 2.178 mm/s at 0.002 sec

USBM RI8507 And OSMRE
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Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 2.000 pa.(L)/div Sensor Check





Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 6,976 te 2,683 m3

Total tonnes per day: 6,976 te LLL15-36
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 98 holes
GPS Coordinates: °N Latitude °W Longitude … including: 4 Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: E at 5 kph Temperature: °C # Rows Blasted: 4 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 8.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 30,000 ft Spacing: 8.4 ft avg

# Holes: 32 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 8.0 ft avg
Primary Bit diam: 88.9 mm 0°      # Holes: 98 = ft  ( 3 1/2 "  diam) Spacing: 8.4 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 66 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 15.0 ft avg

Hole Depth: 15.0 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 8.0 ft avg

# used Main Body: 8.0 ft avg
1 1 Material used: 3/4" stone

98 1 - Charge Length -
0 Front Row: 7.0 ft avg

total explosives weight in Blast (kg): Main Body: 7.0 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 15.6 kg/hole
99 1 Main Body: 15.6 kg/hole

1 Max. per delay: 23.0 kg/delay
0 SD () Equation: 308.4 kg/delay

Total kg Loaded: 1,984 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
1.246 lb/yd3 Yield PF: 0.284 kg/te (actual)

0.923 lb/yd3 Front row: 0.211 kg/te (theoretical)

0.923 lb/yd3 Main Body: 0.211 kg/te (theoretical)

0.923 lb/yd3 "KPI" PF: 0.211 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

1

1

9.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

19-009
2452877
12:53 PM

42.89735

1,950

25 ms

Blast Report
Waterford

Mike Derkinderen

28,910

Bottom Bench
79.29191

1,470.0

Rock Density:

Laws - Bottom Lift
S191856

2019-03-01

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
26,960

-1 to -5

1,984

0.34

cs returned

Boosters:

0.0

Yi
el

d 
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w
de
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ac

to
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kg
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de
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d)Sub-drill: 0.0 ft avg

Th
eo

re
tic

al
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F 
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as
ed

 o
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a 
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le
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ol

e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
0.20.23

33.3
PENTEX 8 (OR EQUIVALENT)

PENTEX 12 (OR EQUIVALENT)

0.0%

# used

# of Helpers (this Blast)

kg

UNITRONIC 600 6M

# used

1

Detonators:

Packaged Explosives:

16

cs shipped

kg / unit

CONNECTADET 9M

case #'s ms
EXEL HANDIDET 7m

2

65 ms

Note Exception

0HARNESS WIRE DUPLEX (6 PACK) 400M

1

Resource Deployment:

U of M
units

units

units

1.0

0.0

5.0

1.0

Laws 2019-03-01  Blast 19-009BB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

Not 
Trigger

Between 201 & 207 West Side Road, Port Colborne, ON

(526.8)²
30²

277,518
900

308

Mike Derkinderen

2nd Reading

0.0Distance (2nd Seis. From Centre of Blast)
Average 0.00000 0.00000 0.000000 0.000000

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748760 1.383448

7.1
1.9

104.6

42.90081
2169.3

Did 

Erie Peat Rd

Average 79.26573 0.748760 1.383448
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading
2nd Reading

42.90081 79.26573

Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
526.8

42.89269 79.29082
(N) Radians (W) Radians

0.748619 1.383886

1.383899

0.748619 1.383886

1.3839050.748700

Blast Report Laws - Bottom Lift 19-009
S191856 2452877

Waterford 2019-03-01 12:53 PM

(N) RadiansEnter o W Long.
79.29194

Enter o N Lat.
42.89735

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner
Back Row Corner 1.383911

Average (Centre of Blast) 1.383905

0.748701
0.748699
0.748700

79.29155
79.29224
79.29191

42.89741
42.89731
42.89735

Laws 2019-03-01  Blast 19-009BB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

page 2

Blast Design Laws - Bottom Lift 19-009
S191856 2452877

Waterford 3/1/2019

Laws 2019-03-01  Blast 19-009BB.xlsm Design p2



Event Report

Printed: March 1, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Tran at 12:53:26 March 1, 2019
Geo: 1.500 mm/s, Mic: 120.0 dB(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
Operator/Erie Peat.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM9119 V 10-89 Micromate ISEE
3.8 Volts
December 24, 2018 by Instantel
UM9119_20190301125326.IDFW

Notes
Location: Erie Peat Rd
Client: Water Ford Group
User Name: Orica Canada Inc.
General: Sand Bagged

Extended Notes
42.89269, -79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
104.6 dB(L) at 1.739 sec
31 Hz
Passed (Freq = 19.7 Hz Amp = 1395 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.860

23
0.002
0.056
0.009

Passed
7.1
3.6

Vert
1.466

54
0.072
0.079
0.004

Passed
7.5
3.5

Long
1.687

38
0.228
0.054
0.006

Passed
7.3
3.8

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 2.206 mm/s at 0.229 sec

USBM RI8507 And OSMRE
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Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 1.000 pa.(L)/div Sensor Check



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 8,835 te 3,398 m3

Total tonnes per day: 29,527 te LLL15-37
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 125 holes
GPS Coordinates: °N Latitude °W Longitude … including: 0 Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: W at 20 kph Temperature: °C # Rows Blasted: 4 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 8.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 30,000 ft Spacing: 8.0 ft avg

# Holes: 34 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 8.0 ft avg
Primary Bit diam: 88.9 mm 0°      # Holes: 125 = ft  ( 3 1/2 "  diam) Spacing: 8.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 91 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 15.0 ft avg

Hole Depth: 15.0 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
1 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 8.0 ft avg

# used Main Body: 8.0 ft avg
125 1 Material used: 3/4" stone

0 - Charge Length -
0 Front Row: 7.0 ft avg

total explosives weight in Blast (kg): Main Body: 7.0 ft avg
Pkgd Prod (25 kg) % of Total kg: - Charge Weight -

Front Row: 15.6 kg/hole
125 1 Main Body: 15.6 kg/hole

0 Max. per delay: 20.0 kg/delay
0 SD () Equation: 322.1 kg/delay

Total kg Loaded: 2,481 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
1.230 lb/yd3 Yield PF: 0.281 kg/te (actual)

0.969 lb/yd3 Front row: 0.221 kg/te (theoretical)

0.969 lb/yd3 Main Body: 0.221 kg/te (theoretical)

0.969 lb/yd3 "KPI" PF: 0.221 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

Some holes were not loaded as per the original design due to lean burden

3

1

9.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

19-010
245562
3:09 PM

42.89731

2,413

25/500

Blast Report
Waterford

Mike Derkinderen

26,590

Bottom Bench
79.29278

1,875.0

Rock Density:

Laws - Bottom Lift
S191856

2019-03-06

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
24,177

-11 to -15

2,481

cs returned

Boosters:

0.0

Yi
el
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d)Sub-drill: 0.0 ft avg
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ol

e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
42.50.34PENTEX 12 (OR EQUIVALENT)

FORTEL PRO 75X400

1.0%

Note Exception

# used

# of Helpers (this Blast)

25
kg

UNITRONIC 600 6M

# used

1

Detonators:

Packaged Explosives:
3

8

cs shipped
4

kg / unit

CONNECTADET 9M

case #'s ms
EXEL HANDIDET 7m

3

65 ms

Note Exception

0HARNESS WIRE DUPLEX (6 PACK) 400M

1

Resource Deployment:

U of M
units

units

units

1.0

0.0

3.0

1.0

Laws 2019-03-06  Blast 19-010BB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

Not 
Trigger

Between 201 & 207 West Side Road, Port Colborne, ON

(538.4)²
30²

289,875
900

322

Mike Derkinderen

2nd Reading

0.0Distance (2nd Seis. From Centre of Blast)
Average 0.00000 0.00000 0.000000 0.000000

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748760 1.383448

7.3
2.3

104.5

42.90081
2240.6

Did 

Erie Peat Rd

Average 79.26573 0.748760 1.383448
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading
2nd Reading

42.90081 79.26573

Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
538.4

42.89269 79.29082
(N) Radians (W) Radians

0.748619 1.383886

1.383928

0.748619 1.383886

1.3839200.748699

Blast Report Laws - Bottom Lift 19-010
S191856 245562

Waterford 2019-03-06 3:09 PM

(N) RadiansEnter o W Long.
79.29276

Enter o N Lat.
42.89730

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner
Back Row Corner 1.383913

Average (Centre of Blast) 1.383920

0.748699
0.748699
0.748699

79.29323
79.29237
79.29278

42.89732
42.89730
42.89731

Laws 2019-03-06  Blast 19-010BB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

page 2

Blast Design Laws - Bottom Lift 19-010
S191856 245562

Waterford 3/6/2019

Laws 2019-03-06  Blast 19-010BB.xlsm Design p2



Law Crushed Stone
Waterford Group

207 & 201 Westside Drive

Event Report: Monitor Log - Micromate ISEE # UM6859-Compliance

Start Time End Time Status

------------------------ ------------------------ SERIAL NUMBER: UM6859
Mar 6 /19 07:02:42 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 121.0 dB 
Mar 6 /19 07:02:42 Mar 6 /19 15:50:58 No events recorded.  (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 121.0 dB 

Printed: March 6, 2019 (V 10.72 - 10.74) Page 1  



Event Report

Printed: March 6, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Tran at 15:09:42 March 6, 2019
Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
4.365 sec (Auto=4Sec) at 2048 sps
Operator/Erie Peat Laws.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM6857 V 10-89 Micromate ISEE
3.8 Volts
January 15, 2019 by Instantel
UM6857_20190306150942.IDFW

Notes
Location: Erie Peat Road
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: SAND BAGGED

Extended Notes
42.89269 ,-79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
104.5 dB(L) at 1.868 sec
5.2 Hz
Passed (Freq = 19.7 Hz Amp = 1648 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
2.262

32
0.196
0.067
0.011

Passed
7.3
3.6

Vert
1.348

33
0.211
0.079
0.008

Passed
7.3
3.5

Long
1.017

22
0.189
0.036
0.052

Passed
7.1
3.9

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 2.554 mm/s at 0.196 sec

USBM RI8507 And OSMRE

Ve
lo

ci
ty

 (m
m

/s
)

Frequency (Hz)

1 2 5 10 20 50 100
1

2

5

10

20

50

100

200
254

Tran: +  Vert: x  Long: ø  

+ +

+
+

+ +

+
++

+

+

+

+
+

+
++ +

+
+

+
+

xxx

x
x

ø
><

0.00.0 1.0 2.0 3.0 4.0 5.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 1.000 pa.(L)/div Sensor Check





Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 13,782 te 5,301 m3

Total tonnes per day: 29,527 te LML22-43
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 48 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: W at 20 kph Temperature: °C # Rows Blasted: 4 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 12.0 ft avg
Partly Cloudy: Snow: Inversion: Ceiling 30,000 ft Spacing: 13.0 ft avg

# Holes: 18 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 12.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 48 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 30 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 25.0 ft avg

Hole Depth: 25.0 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
48 1 Material used: 3/4" stone
48 1 - Charge Length -

0 Front Row: 18.0 ft avg
total explosives weight in Blast (kg): Main Body: 18.0 ft avg

Pkgd Prod (0 kg) % of Total kg: - Charge Weight -
Front Row: 52.5 kg/hole

48 1 Main Body: 52.5 kg/hole
1 Max. per delay: 79.0 kg/delay
0 SD () Equation: 120.2 kg/delay

Total kg Loaded: 3,056 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.972 lb/yd3 Yield PF: 0.222 kg/te (actual)

0.801 lb/yd3 Front row: 0.183 kg/te (theoretical)

0.801 lb/yd3 Main Body: 0.183 kg/te (theoretical)

0.801 lb/yd3 "KPI" PF: 0.183 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

1.0

0.0

3.0

1.0

case #'s ms
EXEL HANDIDET 9m

3

25/500

Note Exception

1HARNESS WIRE DUPLEX (6 PACK) 400M

1

Resource Deployment:

U of M
units

units

units

# of Helpers (this Blast)

kg

CONNECTADET 9M 65 ms

# used

8

Detonators:

Packaged Explosives:

48

cs shipped

kg / unit

EXEL HANDIDET 12m

Yi
el

d 
Po

w
de

r F
ac

to
r (

kg
 L

oa
de

d 
/ t

e 
Bl

as
te

d)Sub-drill: 0.0 ft avg

Th
eo

re
tic

al
 P

F 
(B

as
ed

 o
n 

a 
si

ng
le

 h
ol

e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
10.90.23
16.3

PENTEX 8 (OR EQUIVALENT)

PENTEX 12 (OR EQUIVALENT)

0.0%

Note Exception

# used

3,056

0.34

cs returned

Boosters:

0.0

S191856
2019-03-06

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
23,561

-11 to -15

19-011
2454562
3:26 PM

1

42.89508

3,029

25/500

Blast Report
Waterford

Mike Derkinderen

26,590

UNITRONIC 600 6M

Middle Bench
79.29320

1,200.0

Rock Density:

Laws - Middle Lift

1

9.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

1 GPS

3

Laws 2019-03-01 Blast 19-011MB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

42.90081 79.26573

1.383931
Back Row Corner 1.383923

Average (Centre of Blast) 1.383927

0.748661
0.748660
0.748660

79.29343
79.29296

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

1.3839280.748660

Blast Report Laws - Middle Lift 19-011
S191856 2454562

Waterford 2019-03-06 3:26 PM

(N) RadiansEnter o W Long.
79.29321

Enter o N Lat.
42.89506

79.29320

42.89513
42.89504
42.89508

(N) Radians (W) Radians
0.748619 1.383886

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
328.9

42.89269 79.29082

19.3
5.8

114.9

0.00000
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748760 1.383448
2nd Reading

Average 42.90081 79.26573 0.748760 1.383448

Between 201 & 207 West Side Road, Port Colborne, ON

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

Signature required, indicating that
Blast Report is Complete & Accurate.

(328.9)²
30²

108,175
900

120

Mike Derkinderen

2nd Reading

2329.6
Did
Not

Distance (2nd Seis. From Centre of Blast)

Trigger

Laws 2019-03-01 Blast 19-011MB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Middle Lift 19-011
S191856 2454562

Waterford 3/6/2019

page 2

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

Laws 2019-03-01 Blast 19-011MB.xlsm Design p2



Law Crushed Stone
Waterford Group

207 & 201 Westside Drive

Event Report: Monitor Log - Micromate ISEE # UM6859-Compliance

Start Time End Time Status

------------------------ ------------------------ SERIAL NUMBER: UM6859
Mar 6 /19 07:02:42 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 121.0 dB 
Mar 6 /19 07:02:42 Mar 6 /19 15:50:58 No events recorded.  (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 121.0 dB 

Printed: March 6, 2019 (V 10.72 - 10.74) Page 1  



Event Report

Printed: March 6, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Vert at 15:26:46 March 6, 2019
Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
4.625 sec (Auto=4Sec) at 2048 sps
Operator/Erie Peat Laws.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM6857 V 10-89 Micromate ISEE
3.8 Volts
January 15, 2019 by Instantel
UM6857_20190306152646.IDFW

Notes
Location: Erie Peat Road
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: SAND BAGGED

Extended Notes
42.89269 ,-79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
114.9 dB(L) at 1.405 sec
15.3 Hz
Passed (Freq = 19.7 Hz Amp = 1661 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
5.848
19.3

0.500
0.084
0.063

Passed
7.3
3.5

Vert
2.443

45
0.096
0.132
0.009

Passed
7.3
3.5

Long
4.154
17.7

0.498
0.245
0.028

Passed
7.1
4.0

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 6.900 mm/s at 0.499 sec

USBM RI8507 And OSMRE

Ve
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0.00.0 1.0 2.0 3.0 4.0 5.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 5.000 pa.(L)/div Sensor Check





Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 6,910 te 2,658 m3

Total tonnes per day: 29,527 te LML22-43
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 25 holes
GPS Coordinates: °N Latitude °W Longitude … including: 0 Dead Holes

      Centre of Blast    Centre of Blast … and: 2 Helper Holes
Helper Hole Collar: 13.0 ft avg

Wind from the: W at 20 kph Temperature: °C # Rows Blasted: 4 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 12.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 30,000 ft Spacing: 13.0 ft avg

# Holes: 10 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 12.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 23 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: 92.1 mm 0°      # Holes: 2 = ft  ( 3 5/8 "  diam) # Holes: 15 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 26.2 ft avg

Hole Depth: 26.2 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
25 1 Material used: 3/4" stone
25 1 - Charge Length -

0 Front Row: 19.2 ft avg
total explosives weight in Blast (kg): Main Body: 19.2 ft avg

Pkgd Prod (0 kg) % of Total kg: - Charge Weight -
Front Row: 55.9 kg/hole

24 1 Main Body: 55.9 kg/hole
1 Max. per delay: 61.0 kg/delay
0 SD () Equation: 120.2 kg/delay

Total kg Loaded: 1,542 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.978 lb/yd3 Yield PF: 0.223 kg/te (actual)

0.815 lb/yd3 Front row: 0.186 kg/te (theoretical)

0.815 lb/yd3 Main Body: 0.186 kg/te (theoretical)

0.815 lb/yd3 "KPI" PF: 0.186 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

1.0

0.0

3.0

1.0

case #'s ms
EXEL HANDIDET 9m

3

25/500

Note Exception

1

Resource Deployment:

U of M
units

units

units

# of Helpers (this Blast)

kg

CONNECTADET 9M 65 ms

# used

8

Detonators:

Packaged Explosives:

26

cs shipped

kg / unit

EXEL HANDIDET 12m

Yi
el

d 
Po

w
de

r F
ac

to
r (

kg
 L

oa
de

d 
/ t

e 
Bl

as
te

d)Sub-drill: 0.0 ft avg

Th
eo

re
tic

al
 P

F 
(B

as
ed

 o
n 

a 
si

ng
le

 h
ol

e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
5.70.23
8.5

PENTEX 8 (OR EQUIVALENT)

PENTEX 12 (OR EQUIVALENT)

0.0%

Note Exception

# used

1,542

0.34

cs returned

Boosters:

0.0

S191856
2019-03-06

page 1

52.3

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
25,062

-11 to -15

19-012
245562
3:26 PM

1

42.89508

1,528

25/500

Blast Report
Waterford

Mike Derkinderen

26,590

UNITRONIC 600 6M

Middle Bench
79.29320

601.7

Rock Density:

Laws - Middle Lift

1

9.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

1 GPS

3

Laws 2019-03-06 Blast 19-012MB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

42.90081 79.26573

1.383931
Back Row Corner 1.383923

Average (Centre of Blast) 1.383927

0.748661
0.748660
0.748660

79.29343
79.29296

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

1.3839280.748660

Blast Report Laws - Middle Lift 19-012
S191856 245562

Waterford 2019-03-06 3:26 PM

(N) RadiansEnter o W Long.
79.29321

Enter o N Lat.
42.89506

79.29320

42.89513
42.89504
42.89508

(N) Radians (W) Radians
0.748619 1.383886

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
328.9

42.89269 79.29082

19.3
5.8

114.9

0.00000
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748760 1.383448
2nd Reading

Average 42.90081 79.26573 0.748760 1.383448

Between 201 & 207 West Side Road, Port Colborne, ON

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

Signature required, indicating that
Blast Report is Complete & Accurate.

(328.9)²
30²

108,175
900

120

Mike Derkinderen

2nd Reading

2329.6
Did
Not 

Distance (2nd Seis. From Centre of Blast)

Trigger

Laws 2019-03-06 Blast 19-012MB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

page 2

Blast Design Laws - Middle Lift 19-012
S191856 245562

Waterford 3/6/2019

Laws 2019-03-06 Blast 19-012MB.xlsm Design p2



Law Crushed Stone
Waterford Group

207 & 201 Westside Drive

Event Report: Monitor Log - Micromate ISEE # UM6859-Compliance

Start Time End Time Status

------------------------ ------------------------ SERIAL NUMBER: UM6859
Mar 6 /19 07:02:42 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 121.0 dB 
Mar 6 /19 07:02:42 Mar 6 /19 15:50:58 No events recorded.  (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 121.0 dB 

Printed: March 6, 2019 (V 10.72 - 10.74) Page 1  



Event Report

Printed: March 6, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Vert at 15:26:46 March 6, 2019
Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
4.625 sec (Auto=4Sec) at 2048 sps
Operator/Erie Peat Laws.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM6857 V 10-89 Micromate ISEE
3.8 Volts
January 15, 2019 by Instantel
UM6857_20190306152646.IDFW

Notes
Location: Erie Peat Road
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: SAND BAGGED

Extended Notes
42.89269 ,-79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
114.9 dB(L) at 1.405 sec
15.3 Hz
Passed (Freq = 19.7 Hz Amp = 1661 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
5.848
19.3

0.500
0.084
0.063

Passed
7.3
3.5

Vert
2.443

45
0.096
0.132
0.009

Passed
7.3
3.5

Long
4.154
17.7

0.498
0.245
0.028

Passed
7.1
4.0

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 6.900 mm/s at 0.499 sec

USBM RI8507 And OSMRE
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0.0Long
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Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 5.000 pa.(L)/div Sensor Check



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 10,165 te 3,910 m3

Total tonnes per day: 18,985 te LLL15-49
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 113 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: W at 20 kph Temperature: °C # Rows Blasted: 4 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: x Burden: 9.0 ft avg
Partly Cloudy: Snow: Inversion: Ceiling 3,154 ft Spacing: 9.0 ft avg

# Holes: 34 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 9.0 ft avg
Primary Bit diam: 88.9 mm 0°      # Holes: 113 = ft  ( 3 1/2 "  diam) Spacing: 9.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 79 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 15.1 ft avg

Hole Depth: 15.1 ft avg
1 - Stone Decking -
0 Front Row: ft avg

Main Body: ft avg
1 # Decks: per blast
0 - Collar Stemming -
0 Front Row: 8.0 ft avg

# used Main Body: 8.0 ft avg
113 1 Material used: 3/4" Clear

0 - Charge Length -
0 Front Row: 7.1 ft avg

total explosives weight in Blast (kg): Main Body: 7.1 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 15.8 kg/hole
1 Main Body: 15.8 kg/hole
0 Max. per delay: kg/delay
0 SD () Equation: 295.4 kg/delay

Total kg Loaded: 2,115 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.912 lb/yd3 Yield PF: 0.208 kg/te (actual)

0.770 lb/yd3 Front row: 0.176 kg/te (theoretical)

0.770 lb/yd3 Main Body: 0.176 kg/te (theoretical)

0.770 lb/yd3 "KPI" PF: 0.176 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

1.0

0.0

0.0

3.0

0.0

case #'s ms
UNITRONIC 600 6M

2

25/500

Note Exception

1HARNESS WIRE DUPLEX (6 PACK) 400M

1

Resource Deployment:

U of M
units

units

units

# of Helpers (this Blast)

0
kg

CONNECTADET 9M 65 ms

# used
1

12

Detonators:

Packaged Explosives:
2

113

cs shipped
2

kg / unit

EXEL HANDIDET 7m
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el

d 
Po
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de

r F
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to
r (

kg
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de

d 
/ t

e 
Bl

as
te

d)Sub-drill: 0.0 ft avg

Th
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ol

e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
38.40.34PENTEX 12 (OR EQUIVALENT)

FORTEL PRO 75X400

0.0%

Note Exception

# used

2,115

cs returned

Boosters:

0.0

Laws - Bottom Lift
S191856

2019-03-15

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
27,093

6 to 10

19-013
2458373
10:39 AM

42.89726

2,077

Blast Report
Waterford

Mike Derkinderen

29,170

Bottom Bench
79.29185

1,704.5

Rock Density:

1

6.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

2

Laws 2019-03-15 Blast 19-013BB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

42.90081 79.26573

1.383911
Back Row Corner 1.383897

Average (Centre of Blast) 1.383904

0.748699
0.748698
0.748698

79.29229
79.29146

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

1.3839030.748698

Blast Report Laws - Bottom Lift 19-013
S191856 2458373

Waterford 2019-03-15 10:39 AM

(N) RadiansEnter o W Long.
79.29180

Enter o N Lat.
42.89725

79.29185

42.89728
42.89725
42.89726

(N) Radians (W) Radians
0.748619 1.383886

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
515.6

42.89269 79.29082

29.0
3.8

102.8

0.00000
0.0
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748760 1.383448
2nd Reading

Average 42.90081 79.26573 0.748760 1.383448

Between 201 & 207 West Side Road, Port Colborne, ON

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

Signature required, indicating that
Blast Report is Complete & Accurate.

0.0
0.0

(515.6)²
30²

265,843
900

295

Mike der Kinderen

2nd Reading

2166.6
Did 
Not 

Distance (2nd Seis. From Centre of Blast)

Trigger

Laws 2019-03-15 Blast 19-013BB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

page 2

Blast Design Laws - Bottom Lift 19-013
S191856 2458373

Waterford 3/15/2019

Laws 2019-03-15 Blast 19-013BB.xlsm Design p2



Event Report

Printed: March 15, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Long at 10:39:38 March 15, 2019
Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
4.616 sec (Auto=4Sec) at 2048 sps
MIKE DERKNDEREN/Laws Erie Peat S.MMB

Serial Number
Battery Level
Unit Calibration
File Name

UM6857 V 10-89 Micromate ISEE
3.8 Volts
January 15, 2019 by Instantel
__TEMP.EVT

Notes
Location: Erie Peat Road
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: SAND BAGGED

Extended Notes
42.89269 ,-79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
102.8 dB(L) at 2.031 sec
10.0 Hz
Passed (Freq = 19.7 Hz Amp = 1557 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
3.775

29
0.202
0.084
0.020

Passed
7.1
3.7

Vert
1.766

51
0.296
0.102
0.007

Passed
7.3
3.5

Long
2.215

27
0.439
0.067
0.012

Passed
7.1
3.7

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 4.097 mm/s at 0.259 sec

USBM RI8507 And OSMRE
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0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 1.000 pa.(L)/div Sensor Check





Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 8,820 te 3,392 m3

Total tonnes per day: 18,985 te LLL15-49
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 98 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: W at 20 kph Temperature: °C # Rows Blasted: 4 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: x Burden: 9.0 ft avg
Partly Cloudy: Snow: Inversion: Ceiling 3,150 ft Spacing: 9.0 ft avg

# Holes: 26 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 9.0 ft avg
Primary Bit diam: 88.9 mm 0°      # Holes: 98 = ft  ( 3 1/2 "  diam) Spacing: 9.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 72 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 15.1 ft avg

Hole Depth: 15.1 ft avg
1 - Stone Decking -
0 Front Row: ft avg

Main Body: ft avg
1 # Decks: per blast
0 - Collar Stemming -
0 Front Row: 8.0 ft avg

# used Main Body: 8.0 ft avg
98 1 Material used: 1/2" Clear

0 - Charge Length -
0 Front Row: 7.1 ft avg

total explosives weight in Blast (kg): Main Body: 7.1 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 15.8 kg/hole
1 Main Body: 15.8 kg/hole
0 Max. per delay: 20.0 kg/delay
0 SD () Equation: 295.4 kg/delay

Total kg Loaded: 1,876 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.932 lb/yd3 Yield PF: 0.213 kg/te (actual)

0.771 lb/yd3 Front row: 0.176 kg/te (theoretical)

0.771 lb/yd3 Main Body: 0.176 kg/te (theoretical)

0.771 lb/yd3 "KPI" PF: 0.176 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

1.0

0.0

0.0

3.0

0.0

case #'s ms
UNITRONIC 600 6M

2

25/500

Note Exception

1

Resource Deployment:

U of M
units

units

units

# of Helpers (this Blast)

0
kg

CONNECTADET 9M 42 ms

# used
1

8

Detonators:

Packaged Explosives:
2

98

cs shipped
2

kg / unit

EXEL HANDIDET 7m

Yi
el

d 
Po

w
de

r F
ac

to
r (

kg
 L
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de

d 
/ t
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Bl

as
te

d)Sub-drill: ft avg
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ed
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e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
33.30.34PENTEX 12 (OR EQUIVALENT)

FORTEL PRO 75X400

0.0%

Note Exception

# used

1,876

cs returned

Boosters:

0.0

Laws - Bottom Lift
S191856

2019-03-15

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
27,327

6 to 10

19-014
2458373
12:50 PM

42.89726

1,843

Blast Report
Waterford

Mike Derkinderen

29,170

Bottom Bench
79.29185

1,478.9

Rock Density:

1

6.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

2

Laws 2019-03-15 Blast 19-014BB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

42.90081 79.26573

1.383911
Back Row Corner 1.383897

Average (Centre of Blast) 1.383904

0.748699
0.748698
0.748698

79.29229
79.29146

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

1.3839030.748698

Blast Report Laws - Bottom Lift 19-014
S191856 2458373

Waterford 2019-03-15 12:50 PM

(N) RadiansEnter o W Long.
79.29180

Enter o N Lat.
42.89725

79.29185

42.89728
42.89725
42.89726

(N) Radians (W) Radians
0.748619 1.383886

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
515.6

42.89269 79.29082

7.1
3.4

101.8

0.00000
0.0
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748760 1.383448
2nd Reading

Average 42.90081 79.26573 0.748760 1.383448

Between 201 & 207 West Side Road, Port Colborne, ON

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

Signature required, indicating that
Blast Report is Complete & Accurate.

0.0
0.0

(515.6)²
30²

265,843
900

295

Mike der Kinderen

2nd Reading

2166.6
Did
Not

Distance (2nd Seis. From Centre of Blast)

Trigger

Laws 2019-03-15 Blast 19-014BB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

page 2

Blast Design Laws - Bottom Lift 19-014
S191856 2458373

Waterford 3/15/2019

Laws 2019-03-15 Blast 19-014BB.xlsm Design p2



Event Report

Printed: March 15, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Tran at 12:50:17 March 15, 2019
Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
4.314 sec (Auto=4Sec) at 2048 sps
MIKE DERKNDEREN/Laws Erie Peat S.MMB

Serial Number
Battery Level
Unit Calibration
File Name

UM6857 V 10-89 Micromate ISEE
3.8 Volts
January 15, 2019 by Instantel
__TEMP.EVT

Notes
Location: Erie Peat Road
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: SAND BAGGED

Extended Notes
42.89269 ,-79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
101.8 dB(L) at 2.035 sec
14.2 Hz
Passed (Freq = 19.7 Hz Amp = 1553 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
3.405

34
0.213
0.089
0.014

Passed
7.1
3.7

Vert
1.710

38
0.213
0.092
0.006

Passed
7.3
3.5

Long
2.396

34
0.227
0.100
0.011

Passed
7.1
3.7

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 4.079 mm/s at 0.213 sec

USBM RI8507 And OSMRE
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0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 1.000 pa.(L)/div Sensor Check





Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 17,320 te 6,661 m3

Total tonnes per day: 20,352 te LML22-44
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 59 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: S at 15 kph Temperature: °C # Rows Blasted: 4 rows
x x - Pattern (Front Row)-

Clear: x Rain: Overcast: Burden: 12.0 ft avg
Partly Cloudy: Snow: Inversion: Ceiling 30,000 ft Spacing: 13.0 ft avg

# Holes: 20 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 12.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 59 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 39 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 25.6 ft avg

Hole Depth: 25.6 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
1 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
59 1 Material used: 3/4" Stone
59 1 - Charge Length -

0 Front Row: 18.6 ft avg
total explosives weight in Blast (kg): Main Body: 18.6 ft avg

Pkgd Prod (50 kg) % of Total kg: - Charge Weight -
Front Row: 54.1 kg/hole

1 Main Body: 54.1 kg/hole
1 Max. per delay: 69.0 kg/delay
0 SD () Equation: 111.0 kg/delay

Total kg Loaded: 3,914 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.990 lb/yd3 Yield PF: 0.226 kg/te (actual)

0.808 lb/yd3 Front row: 0.184 kg/te (theoretical)

0.808 lb/yd3 Main Body: 0.184 kg/te (theoretical)

0.808 lb/yd3 "KPI" PF: 0.184 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

Package was used due to lean burdens and incompitant rock

2

1

5.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

19-015
2459912
10:39 AM

10

42.89495

65 ms

3,831

25/500

Blast Report
Waterford

Mike Derkinderen

29,600

CONNECTADET 9M

Middle Bench
79.29317

1,508.0

Rock Density:

Laws - Middle Lift
S191856

2019-03-20

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
25,769

1 to 5

3,914

0.34

cs returned

Boosters:

0.0

Yi
el

d 
Po

w
de

r F
ac

to
r (

kg
 L

oa
de

d 
/ t

e 
Bl

as
te

d)Sub-drill: 0.0 ft avg

Th
eo

re
tic

al
 P

F 
(B

as
ed

 o
n 

a 
si

ng
le

 h
ol

e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
13.40.23
20.1

PENTEX 8 (OR EQUIVALENT)

PENTEX 12 (OR EQUIVALENT)

FORTEL PRO 75X400

1.3%

Note Exception

# used

# of Helpers (this Blast)

50
kg

UNITRONIC 600 9M

# used
58

1

Detonators:

Packaged Explosives:
3

60

cs shipped
5

kg / unit

EXEL HANDIDET 12m

case #'s ms
EXEL HANDIDET 9m

2

25/500

Note Exception

1

Resource Deployment:

U of M
units

units

units

1.0

0.0

0.0

3.0

0.0

Laws 2019-03-20 Blast 19-015MB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

0.0
0.0

(316.1)²
30²

99,919
900

111

Mike der Kinderen

2nd Reading

0.0
0.0
0.0

Distance (2nd Seis. From Centre of Blast)

0.0

Average 0.00000 0.00000 0.000000 0.000000

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

79.0
7.8

108.8

0.00000
0.0
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading
2nd Reading

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
316.1

42.89269 79.29082

79.29317

42.89499
42.89491
42.89495

(N) Radians (W) Radians
0.748619 1.383886

1.3839260.748658

Blast Report Laws - Middle Lift 19-015
S191856 2459912

Waterford 2019-03-20 10:39 AM

(N) RadiansEnter o W Long.
79.29311

Enter o N Lat.
42.89493

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner 1.383933
Back Row Corner 1.383922

Average (Centre of Blast) 1.383927

0.748659
0.748657
0.748658

79.29350
79.29291

Laws 2019-03-20 Blast 19-015MB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Middle Lift 19-015
S191856 2459912

Waterford 3/20/2019

page 2

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

Laws 2019-03-20 Blast 19-015MB.xlsm Design p2



Event Report

Printed: March 21, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Long at 10:38:33 March 20, 2019
Geo: 1.500 mm/s, Mic: 124.0 dB(L)
Geo: 254.0 mm/s
4.616 sec (Auto=4Sec) at 2048 sps
Mike der Kinderen/Laws Erie Peat S.MMB

Serial Number
Battery Level
Unit Calibration
File Name

UM6859 V 10-89 Micromate ISEE
3.8 Volts
December 24, 2018 by Instantel
UM6859_20190320103833.IDFW

Notes
Location: Erie Peat Rd 
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: Sand Bagged

Extended Notes
42.89959 79.29427  
Pipe line

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
108.8 dB(L) at 1.166 sec
10.9 Hz
Passed (Freq = 19.7 Hz Amp = 1524 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
6.108

32
0.344
0.163
0.024

Passed
7.1
4.0

Vert
4.729

45
0.380
0.262
0.016

Passed
7.3
4.0

Long
7.835

79
0.281
0.456
0.048

Passed
7.1
4.3

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 8.154 mm/s at 0.430 sec

USBM RI8507 And OSMRE
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0.0Long
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Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 2.000 pa.(L)/div Sensor Check





Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 3,032 te 1,166 m3

Total tonnes per day: 20,352 te LML22-34
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 12 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: S at 15 kph Temperature: °C # Rows Blasted: 2 rows
x x - Pattern (Front Row)-

Clear: x Rain: Overcast: Burden: 12.0 ft avg
Partly Cloudy: Snow: Inversion: Ceiling 30,000 ft Spacing: 13.0 ft avg

# Holes: 7 front row
- Drilling Information - - Pattern (Back Row) -

Angle from Vertical Nominal Bit Diameter:  Burden: 12.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 8 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: 92.1 mm 0°      # Holes: 4 = ft  ( 3 5/8 "  diam) # Holes: 5 back row
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 22.0 ft avg

Hole Depth: 22.0 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Back Row: 0.0 ft avg
1 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 8.0 ft avg

# used Back Row: 8.0 ft avg
3 1 Material used: 3/4" stone

12 1 - Charge Length -
0 Front Row: 14.0 ft avg

total explosives weight in Blast (kg): Back Row: 14.0 ft avg
Pkgd Prod (50 kg) % of Total kg: - Charge Weight -

Front Row: 40.8 kg/hole
15 1 Back Row: 40.8 kg/hole

1 Max. per delay: 60.0 kg/delay
0 SD () Equation: 97.7 kg/delay

Total kg Loaded: 554 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.800 lb/yd3 Yield PF: 0.183 kg/te (actual)

0.708 lb/yd3 Front row: 0.162 kg/te (theoretical)

0.708 lb/yd3 Main Body: 0.162 kg/te (theoretical)

0.708 lb/yd3 "KPI" PF: 0.162 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

Package was use due to lean burden and incompitant rock

2

1

6.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

19-016
2459912
12:30 PM

42.89219

499

Blast Report
Waterford

Mike Derkinderen

25,769

Top Bench (Shop)
79.30211

176.0

Rock Density:

Laws - Middle Lift
S191856

2019-03-20

page 1

88.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
25,270

1 to 5

554

0.34

cs returned

Boosters:

0.0

Yi
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d)Sub-drill: 0.0 ft avg

Th
eo
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tic

al
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F 
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as
ed

 o
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a 
si

ng
le
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ol

e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
0.70.23
4.1

PENTEX 8 (OR EQUIVALENT)

PENTEX 12 (OR EQUIVALENT)

FORTEL PRO 75X400

9.0%

Note Exception

# used

# of Helpers (this Blast)

50
kg

# usedDetonators:

Packaged Explosives:
3

cs shipped
5

kg / unit

case #'s ms
UNITRONIC 600 9M

2Note Exception

1

Resource Deployment:

U of M
units

units

units

1.0

0.0

0.0

3.0

1.0

Laws 2019-03-20 Blast 19-016TB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

(296.5)²
30²

87,912
900

98

Mike Derkinderen

2nd Reading

1127.4
Did
Not 

Distance (2nd Seis. From Centre of Blast)

Trigger

Average 42.89214 79.31593 0.748609 1.384324

20804 Graybiel Road Port Colbourne,On

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

25.0
3.6

108.0

0.00000
0.0

10611 On Road 3 Port Colborne,On

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748609 1.384324
2nd Reading

0.748591 1.384141
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89111 79.30543
296.5

42.89111 79.30543

79.30211

42.89221
42.89219
42.89219

(N) Radians (W) Radians
0.748591 1.384141

1.3840830.748610

Blast Report Laws - Middle Lift 19-016
S191856 2459912

Waterford 2019-03-20 12:30 PM

(N) RadiansEnter o W Long.
79.30212

Enter o N Lat.
42.89219

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

42.89214 79.31593

1.384081
Back Row Corner 1.384085

Average (Centre of Blast) 1.384083

0.748610
0.748610
0.748610

79.30200
79.30221

Laws 2019-03-20 Blast 19-016TB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

page 2

Blast Design Laws - Middle Lift 19-016
S191856 2459912

Waterford 3/20/2019

Laws 2019-03-20 Blast 19-016TB.xlsm Design p2









Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 3,032 te 1,166 m3

Total tonnes per day: 8,514 te LML22-35
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 12 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: N at 5 kph Temperature: °C # Rows Blasted: 2 rows
x x - Pattern (Front Row)-

Clear: x Rain: Overcast: Burden: 12.0 ft avg
Partly Cloudy: Snow: Inversion: Ceiling 30,000 ft Spacing: 13.0 ft avg

# Holes: 7 front row
- Drilling Information - - Pattern (Back Row) -

Angle from Vertical Nominal Bit Diameter:  Burden: 12.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 12 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 5 back row
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 22.0 ft avg

Hole Depth: 22.0 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Back Row: 0.0 ft avg
1 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 8.0 ft avg

# used Back Row: 8.0 ft avg
0 Material used: 3/4" stone

12 1 - Charge Length -
0 Front Row: 14.0 ft avg

total explosives weight in Blast (kg): Back Row: 14.0 ft avg
Pkgd Prod (50 kg) % of Total kg: - Charge Weight -

Front Row: 40.8 kg/hole
12 0 Back Row: 40.8 kg/hole

1 Max. per delay: 52.0 kg/delay
0 SD () Equation: 1213.1 kg/delay

Total kg Loaded: 677 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.979 lb/yd3 Yield PF: 0.223 kg/te (actual)

0.708 lb/yd3 Front row: 0.162 kg/te (theoretical)

0.708 lb/yd3 Main Body: 0.162 kg/te (theoretical)

0.708 lb/yd3 "KPI" PF: 0.162 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

1.0

0.0

0.0

1.0

1.0

case #'s ms
UNITRONIC 600 9M

2Note Exception

1

Resource Deployment:

U of M
units

units

units

# of Helpers (this Blast)

50
kg

# usedDetonators:

Packaged Explosives:
3

cs shipped
5

kg / unit

Yi
el
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w
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to
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kg
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d)Sub-drill: 0.0 ft avg

Th
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ed
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le
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ol

e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg

4.1PENTEX 12 (OR EQUIVALENT)

FORTEL PRO 75X400

7.4%

Note Exception

# used

677

0.34

cs returned

Boosters:

0.0

S191856
2019-03-25

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
29,157

0

19-017
2461543
9:33 AM

42.89213

623

Blast Report
Waterford

Mike Derkinderen

29,780

Top Bench (Shop)
79.32874

264.0

Rock Density:

Laws - Middle Lift

1

2.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

2

Laws 2019-03-25 Blast 19-017TB (Shop).xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

42.89214 79.31593

1.384080
Back Row Corner 1.385480

Average (Centre of Blast) 1.384548

0.748609
0.748609
0.748609

79.30196
79.38218

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

1.3840820.748609

Blast Report Laws - Middle Lift 19-017
S191856 2461543

Waterford 2019-03-25 9:33 AM

(N) RadiansEnter o W Long.
79.30208

Enter o N Lat.
42.89212

79.32874

42.89216
42.89212
42.89213

(N) Radians (W) Radians
0.748591 1.384141

0.748591 1.384141
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89111 79.30543
1905.0

42.89111 79.30543

31.0
3.2

117.4

0.00000
0.0

10611 On Road 3 Port Colborne,On

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748609 1.384324
2nd Reading

Average 42.89214 79.31593 0.748609 1.384324

20804 Graybiel Road Port Colbourne,On

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

Signature required, indicating that
Blast Report is Complete & Accurate.

(1044.9)²
30²

1,091,816
900

1,213

Mike Derkinderen

2nd Reading

1044.9
Did
Not 

Distance (2nd Seis. From Centre of Blast)

Trigger

Laws 2019-03-25 Blast 19-017TB (Shop).xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

page 2

Blast Design Laws - Middle Lift 19-017
S191856 2461543

Waterford 3/25/2019

Laws 2019-03-25 Blast 19-017TB (Shop).xlsm Design p2



Event Report

Printed: March 25, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Long at 09:33:08 March 25, 2019
Geo: 1.500 mm/s, Mic: 121.0 dB(L)
Geo: 254.0 mm/s
3.25 sec (Auto=3Sec) at 2048 sps
1

Serial Number
Battery Level
Unit Calibration
File Name

BE12877 V 10.72-1.1 Minimate Blaster
6.1 Volts
December 4, 2018 by Instantel
__TEMP.EVT

Notes
Location: 10611 Hwy 3 Wainfleet Church
Client: Waterford Group
User Name: Orica Canada Inc.
General: Laws Quarry

Extended Notes
N-42.89111,W-79.30543
Sandbagged Beside Flagpole
  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
117.4 dB(L) at 0.803 sec
9.2 Hz
Passed (Freq = 20.5 Hz Amp = 638 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.651

33
0.152
0.053
0.008

Passed
7.5
3.9

Vert
1.905

85
0.063
0.080
0.004

Passed
7.5
3.7

Long
3.175

31
0.104
0.080
0.015

Passed
7.2
4.1

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 3.494 mm/s at 0.105 sec

USBM RI8507 And OSMRE
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GreyBiel Rd
Port Colbrne,On

WaterFord Group Law Crushed Stone

Event Report: Monitor Log - Micromate ISEE # UM6859-Compliance

Start Time End Time Status

------------------------ ------------------------ SERIAL NUMBER: UM6859
Mar 25 /19 05:39:13 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 124.0 dB 
Mar 25 /19 05:39:08 Mar 25 /19 08:47:03 No events recorded.  (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 124.0 dB 
Mar 25 /19 08:54:39 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 124.0 dB 
Mar 25 /19 11:24:38 Mar 25 /19 11:24:42 Event recorded.  Trigger Level   Tran: 1.50 mm/s 
Mar 25 /19 11:24:42 Mar 25 /19 11:55:23 Event recorded.  (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 124.0 dB 

Printed: March 25, 2019 (V 10.72 - 10.74) Page 1  





Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 5,482 te 2,108 m3

Total tonnes per day: 8,514 te LLL15-25
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 77 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: N at 5 kph Temperature: °C # Rows Blasted: 3 rows
x x - Pattern (Front Row)-

Clear: x Rain: Overcast: Burden: 8.0 ft avg
Partly Cloudy: Snow: Inversion: Ceiling 30,000 ft Spacing: 8.0 ft avg

# Holes: 28 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 8.0 ft avg
Primary Bit diam: 88.9 mm 0°      # Holes: 77 = ft  ( 3 1/2 "  diam) Spacing: 8.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 49 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 15.1 ft avg

Hole Depth: 15.1 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
1 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 8.0 ft avg

# used Main Body: 8.0 ft avg
77 1 Material used: 1/2" Clear

0 - Charge Length -
0 Front Row: 7.1 ft avg

total explosives weight in Blast (kg): Main Body: 7.1 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 15.9 kg/hole
1 Main Body: 15.9 kg/hole
0 Max. per delay: 24.0 kg/delay
0 SD () Equation: 335.7 kg/delay

Total kg Loaded: 1,733 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
1.386 lb/yd3 Yield PF: 0.316 kg/te (actual)

0.977 lb/yd3 Front row: 0.223 kg/te (theoretical)

0.977 lb/yd3 Main Body: 0.223 kg/te (theoretical)

0.977 lb/yd3 "KPI" PF: 0.223 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

1.0

0.0

0.0

4.0

0.0

case #'s ms
UNITRONIC 600 6M

2Note Exception

1HARNESS WIRE DUPLEX (6 PACK) 400M

1

Resource Deployment:

U of M
units

units

units

# of Helpers (this Blast)

0
kg

# used
77

Detonators:

Packaged Explosives:
3

cs shipped
3

kg / unit

Yi
el

d 
Po

w
de

r F
ac

to
r (

kg
 L

oa
de

d 
/ t

e 
Bl

as
te

d)Sub-drill: 0.0 ft avg

Th
eo

re
tic

al
 P

F 
(B

as
ed

 o
n 

a 
si

ng
le

 h
ol

e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
26.20.34PENTEX 12 (OR EQUIVALENT)

FORTEL PRO 75X400

0.0%

Note Exception

# used

1,733

cs returned

Boosters:

0.0

Laws - Bottom Lift
S191856

2019-03-25

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
27,450

0

19-018
2461543
12:24 PM

42.89760

1,707

Blast Report
Waterford

Mike Derkinderen

29,157

Bottom Bench
79.29151

1,163.4

Rock Density:

1

8.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

3 Holes were left out of the design on the open end due to lean burden

2

Laws 2019-03-25 Blast 19-018BB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

42.90081 79.26573

1.383899
Back Row Corner 1.383897

Average (Centre of Blast) 1.383898

0.748710
0.748698
0.748704

79.29157
79.29147

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

1.3838980.748705

Blast Report Laws - Bottom Lift 19-018
S191856 2461543

Waterford 2019-03-25 12:24 PM

(N) RadiansEnter o W Long.
79.29151

Enter o N Lat.
42.89762

79.29151

42.89794
42.89725
42.89760

(N) Radians (W) Radians
0.748619 1.383886

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
549.7

42.89269 79.29082

37.0
1.6

103.2

0.00000
0.0
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748760 1.383448
2nd Reading

Average 42.90081 79.26573 0.748760 1.383448

Between 201 & 207 West Side Road, Port Colborne, ON

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

Signature required, indicating that
Blast Report is Complete & Accurate.

0.0
0.0

(549.7)²
30²

302,170
900

336

Mike der Kinderen

2nd Reading

2133.0
Did
Not

Distance (2nd Seis. From Centre of Blast)

Trigger

Laws 2019-03-25 Blast 19-018BB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

page 2

Blast Design Laws - Bottom Lift 19-018
S191856 2461543

Waterford 3/25/2019

Laws 2019-03-25 Blast 19-018BB.xlsm Design p2



Event Report

Printed: March 25, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Tran at 11:24:38 March 25, 2019
Geo: 1.500 mm/s, Mic: 124.0 dB(L)
Geo: 254.0 mm/s
4.093 sec (Auto=4Sec) at 2048 sps
Mike der Kinderen/Laws Erie Peat S.MMB

Serial Number
Battery Level
Unit Calibration
File Name

UM6859 V 10-89 Micromate ISEE
3.8 Volts
December 24, 2018 by Instantel
UM6859_20190325112438.IDFW

Notes
Location: Erie Peat Rd 
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: Sand Bagged

Extended Notes
42.89959 79.29427  
Pipe line

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
103.2 dB(L) at 1.606 sec
16.0 Hz
Passed (Freq = 19.7 Hz Amp = 1528 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.584

37
0.296
0.056
0.006

Passed
7.1
4.2

Vert
1.237

54
0.312
0.087
0.004

Passed
7.3
4.1

Long
1.545

41
0.093
0.087
0.014

Passed
7.1
4.4

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 2.039 mm/s at 0.093 sec

USBM RI8507 And OSMRE
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Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 1.000 pa.(L)/div Sensor Check











Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 11,256 te 4,329 m3

Total tonnes per day: 32,104 te LML22-43
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 35 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: S at 20 kph Temperature: °C # Rows Blasted: 3 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 12.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 30,000 ft Spacing: 13.0 ft avg

# Holes: 14 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 12.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 35 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 21 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 28.0 ft avg

Hole Depth: 28.0 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
35 1 Material used: 3/4" Stone

0 - Charge Length -
0 Front Row: 21.0 ft avg

total explosives weight in Blast (kg): Main Body: 21.0 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 61.2 kg/hole
1 Main Body: 61.2 kg/hole
0 Max. per delay: 68.0 kg/delay
0 SD () Equation: 105.5 kg/delay

Total kg Loaded: 2,244 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.874 lb/yd3 Yield PF: 0.199 kg/te (actual)

0.834 lb/yd3 Front row: 0.190 kg/te (theoretical)

0.834 lb/yd3 Main Body: 0.190 kg/te (theoretical)

0.834 lb/yd3 "KPI" PF: 0.190 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

1.0

0.0

0.0

3.0

1.0

case #'s ms
UNITRONIC 600 9M

2Note Exception

1HARNESS WIRE DUPLEX (6 PACK) 400M

1

Resource Deployment:

U of M
units

units

units

# of Helpers (this Blast)

kg

# used
35

Detonators:

Packaged Explosives: cs shipped

kg / unit

Yi
el

d 
Po

w
de

r F
ac

to
r (

kg
 L

oa
de

d 
/ t

e 
Bl

as
te

d)Sub-drill: 0.0 ft avg

Th
eo

re
tic

al
 P

F 
(B

as
ed

 o
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a 
si

ng
le

 h
ol

e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
11.90.34PENTEX 12 (OR EQUIVALENT)

0.0%

Note Exception

# used

2,244

cs returned

Boosters:

0.0

Laws - Middle Lift
S191856

2019-04-02

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
28,218

1 to 5

19-019MB
2465471
11:53 AM

42.89483

2,232

Blast Report
Waterford

Mike Derkinderen

30,450

Middle Bench
79.29321

980.0

Rock Density:

1

6.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

Grand Valley orica did not have enough Non-Electronic detonators in stock

We had to use unitronics instead

3

Laws 2019-04-02 Blast 19-019MB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

42.90081 79.26573

1.383931
Back Row Corner 1.383924

Average (Centre of Blast) 1.383928

0.748657
0.748656
0.748656

79.29343
79.29301

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

1.3839270.748656

Blast Report Laws - Middle Lift 19-019MB
S191856 2465471

Waterford 2019-04-02 11:53 AM

(N) RadiansEnter o W Long.
79.29320

Enter o N Lat.
42.89483

79.29321

42.89486
42.89481
42.89483

(N) Radians (W) Radians
0.748619 1.383886

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
308.1

42.89269 79.29082

27.0
9.1

114.9

0.00000
0.0
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748760 1.383448
2nd Reading

Average 42.90081 79.26573 0.748760 1.383448

207 Westside Dr, Port Colborne,On

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

Signature required, indicating that
Blast Report is Complete & Accurate.

0.0
0.0

(308.1)²
30²

94,926
900

105

Mike der Kinderen

2nd Reading

2338.0
Did 
Not 

Distance (2nd Seis. From Centre of Blast)

Trigger

Laws 2019-04-02 Blast 19-019MB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Middle Lift 19-019MB
S191856 2465471

Waterford 4/2/2019

page 2

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

Laws 2019-04-02 Blast 19-019MB.xlsm Design p2



Event Report

Printed: April 2, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Long at 11:53:37 April 2, 2019
Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
4.618 sec (Auto=4Sec) at 2048 sps
MIKE DERKNDEREN/Laws Erie Peat S.MMB

Serial Number
Battery Level
Unit Calibration
File Name

UM6857 V 10-89 Micromate ISEE
3.7 Volts
January 15, 2019 by Instantel
UM6857_20190402115337.IDFW

Notes
Location: Erie Peat Road
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: SAND BAGGED

Extended Notes
42.89269 ,-79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
114.9 dB(L) at 1.308 sec
11.1 Hz
Passed (Freq = 19.7 Hz Amp = 1435 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
6.857

47
0.434
0.219
0.028

Passed
7.3
2.4

Vert
5.643

49
0.539
0.327
0.018

Passed
7.1
3.4

Long
9.064

27
0.128
0.347
0.048

Passed
7.7
3.4

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 11.45 mm/s at 0.128 sec

USBM RI8507 And OSMRE
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0.00.0 1.0 2.0 3.0 4.0 5.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 5.000 pa.(L)/div Sensor Check



Laws
Waterford Group

207 West side drive Port Colbourne,On

Event Report: Monitor Log - Micromate ISEE # UM6859

Start Time End Time Status

------------------------ ------------------------ SERIAL NUMBER: UM6859
Apr 2 /19 06:41:36 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 123.0 dB 
Apr 2 /19 11:01:57 Apr 2 /19 11:02:01 Event recorded.  Trigger Level   Vert: 1.50 mm/s 
Apr 2 /19 12:28:53 Apr 2 /19 12:28:57 Event recorded.  Trigger Level   Long: 1.50 mm/s 
Apr 2 /19 12:28:57 Apr 2 /19 12:29:16 Event recorded.  (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 123.0 dB 
Apr 2 /19 12:52:28 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 124.0 dB 
Apr 2 /19 13:38:41 Apr 2 /19 13:38:45 Event recorded.  Trigger Level   Vert: 1.50 mm/s 
Apr 2 /19 13:38:45 Apr 2 /19 13:52:04 Event recorded.  (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 124.0 dB 

Printed: April 2, 2019 (V 10.72 - 10.74) Page 1  





Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 17,900 te 6,885 m3

Total tonnes per day: 32,104 te LML22-43
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 60 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: S at 15 kph Temperature: °C # Rows Blasted: 4 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 12.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 30,000 ft Spacing: 13.0 ft avg

# Holes: 18 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 12.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 60 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 42 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 26.0 ft avg

Hole Depth: 26.0 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
56 1 Material used: 3/4" Stone
60 1 - Charge Length -

0 Front Row: 19.0 ft avg
total explosives weight in Blast (kg): Main Body: 19.0 ft avg

Pkgd Prod (0 kg) % of Total kg: - Charge Weight -
Front Row: 55.3 kg/hole

1 Main Body: 55.3 kg/hole
1 Max. per delay: 70.0 kg/delay
0 SD () Equation: 100.7 kg/delay

Total kg Loaded: 3,859 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.945 lb/yd3 Yield PF: 0.216 kg/te (actual)

0.813 lb/yd3 Front row: 0.185 kg/te (theoretical)

0.813 lb/yd3 Main Body: 0.185 kg/te (theoretical)

0.813 lb/yd3 "KPI" PF: 0.185 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

3

1

6.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

19-020
2465471
11:53 AM

8
3

42.89502

65 ms

25 ms

3,826

25/500

Blast Report
Waterford

Mike Derkinderen

30,450

CONNECTADET 9M

CONNECTADET 9M

Middle Bench
79.29270

1,558.5

Rock Density:

Laws - Middle Lift
S191856

2019-04-02

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
26,624

1 to 5

3,859

0.34

cs returned

Boosters:

0.0

Yi
el

d 
Po

w
de

r F
ac

to
r (

kg
 L

oa
de

d 
/ t

e 
Bl

as
te

d)Sub-drill: 0.0 ft avg

Th
eo

re
tic

al
 P

F 
(B

as
ed

 o
n 

a 
si

ng
le

 h
ol

e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
12.70.23
20.4

PENTEX 8 (OR EQUIVALENT)

PENTEX 12 (OR EQUIVALENT)

0.0%

Note Exception

# used

# of Helpers (this Blast)

kg

UNITRONIC 600 9M

# used
56

1

Detonators:

Packaged Explosives:

60

cs shipped

kg / unit

EXEL HANDIDET 12m

case #'s ms
EXEL HANDIDET 9m

2

25/500

Note Exception

1

Resource Deployment:

U of M
units

units

units

1.0

0.0

0.0

3.0

1.0

Laws 2019-04-02 Blast 19-020MB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

0.0
0.0

(301)²
30²

90,601
900

101

Mike der Kinderen

2nd Reading

2292.0
Did
Not

Distance (2nd Seis. From Centre of Blast)

Trigger

Average 42.90081 79.26573 0.748760 1.383448

207 West Side drive, Port Colborne,On

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

27.0
9.1

114.9

0.00000
0.0
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748760 1.383448
2nd Reading

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
301.0

42.89269 79.29082

79.2927042.89502

(N) Radians (W) Radians
0.748619 1.383886

1.3839190.748659

Blast Report Laws - Middle Lift 19-020
S191856 2465471

Waterford 2019-04-02 11:53 AM

(N) RadiansEnter o W Long.
79.29270

Enter o N Lat.
42.89502

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

42.90081 79.26573

Back Row Corner
Average (Centre of Blast) 1.3839190.748659

Laws 2019-04-02 Blast 19-020MB.xlsm Blast Report











Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 2,948 te 1,134 m3

Total tonnes per day: 32,104 te LML22-33
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 12 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: S at 15 kph Temperature: °C # Rows Blasted: 2 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 12.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 30,000 ft Spacing: 13.0 ft avg

# Holes: 7 front row
- Drilling Information - - Pattern (Back Row) -

Angle from Vertical Nominal Bit Diameter:  Burden: 12.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 12 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 5 back row
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 21.4 ft avg

Hole Depth: 21.4 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Back Row: 0.0 ft avg
1 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 8.0 ft avg

# used Back Row: 8.0 ft avg
0 Material used: 3/4" stone

12 1 - Charge Length -
0 Front Row: 13.4 ft avg

total explosives weight in Blast (kg): Back Row: 13.4 ft avg
Pkgd Prod (50 kg) % of Total kg: - Charge Weight -

Front Row: 39.0 kg/hole
12 0 Back Row: 39.0 kg/hole

1 Max. per delay: 52.0 kg/delay
0 SD () Equation: #VALUE! kg/delay

Total kg Loaded: 594 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.883 lb/yd3 Yield PF: 0.201 kg/te (actual)

0.697 lb/yd3 Front row: 0.159 kg/te (theoretical)

0.697 lb/yd3 Main Body: 0.159 kg/te (theoretical)

0.697 lb/yd3 "KPI" PF: 0.159 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

1.0

0.0

0.0

1.0

1.0

case #'s ms
UNITRONIC 600 9M

2Note Exception

1

Resource Deployment:

U of M
units

units

units

# of Helpers (this Blast)

50
kg

# usedDetonators:

Packaged Explosives:
3

cs shipped
5

kg / unit

Yi
el

d 
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w
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r F
ac

to
r (

kg
 L
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de

d 
/ t

e 
Bl

as
te

d)Sub-drill: 0.0 ft avg

Th
eo

re
tic

al
 P

F 
(B

as
ed

 o
n 

a 
si

ng
le

 h
ol

e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg

4.1PENTEX 12 (OR EQUIVALENT)

FORTEL PRO 75X400

8.4%

Note Exception

# used

594

0.34

cs returned

Boosters:

0.0

S191856
2019-04-02

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
29,910

6 to 10

19-021
2465471
1:39 PM

enter data on p2

540

Blast Report
Waterford

Mike Derkinderen

30,450

Top Bench (Shop)
enter data on p2

256.7

Rock Density:

Laws - Middle Lift

1

2.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

3

Laws 2019-04-02 Blast 19-021TB (Shop).xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

42.89214 79.31593

Back Row Corner
Average (Centre of Blast) 0.0000000.000000

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

Blast Report Laws - Middle Lift 19-021
S191856 2465471

Waterford 2019-04-02 1:39 PM

(N) RadiansEnter o W Long.Enter o N Lat.

0.000000.00000

(N) Radians (W) Radians
0.748591 1.384141

0.748591 1.384141
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89111 79.30543
0.0

42.89111 79.30543

39.0
2.2

113.5

0.00000

10611 On Road 3 Port Colborne,On

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748609 1.384324
2nd Reading

Average 42.89214 79.31593 0.748609 1.384324

20804 Graybiel Road Port Colbourne,On

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

Signature required, indicating that
Blast Report is Complete & Accurate.

#VALUE!
30²

#VALUE!
900

#VALUE!

Mike Derkinderen

2nd Reading

0.0
Did
Not 

Distance (2nd Seis. From Centre of Blast)

Trigger

Laws 2019-04-02 Blast 19-021TB (Shop).xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

page 2

Blast Design Laws - Middle Lift 19-021
S191856 2465471

Waterford 4/2/2019

Laws 2019-04-02 Blast 19-021TB (Shop).xlsm Design p2



Event Report

Printed: April 2, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Long at 13:38:55 April 2, 2019
Geo: 1.500 mm/s, Mic: 120.0 dB(L)
Geo: 254.0 mm/s
3.0 sec (Auto=3Sec) at 2048 sps
1

Serial Number
Battery Level
Unit Calibration
File Name

BE12877 V 10.72-1.1 Minimate Blaster
6.3 Volts
December 4, 2018 by Instantel
__TEMP.EVT

Notes
Location: 10611 On Road 3 Port Colborne,On        
Client: Waterford Group
User Name: Orica Canada Inc.
General: Laws

Extended Notes
42.89111 -79.30543  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
113.5 dB(L) at 0.955 sec
4.7 Hz
Passed (Freq = 20.5 Hz Amp = 603 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.524

31
0.103
0.053
0.008

Check
7.5
1.2

Vert
1.270

93
0.118
0.080
0.003

Check
7.1
1.3

Long
2.159

39
0.104
0.080
0.009

Check
7.2
1.3

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 2.691 mm/s at 0.104 sec

USBM RI8507 And OSMRE

Ve
lo

ci
ty

 (m
m

/s
)

Frequency (Hz)

1 2 5 10 20 50 100
1

2

5

10

20

50

100

200
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Tran: +  Vert: x  Long: ø  

+ +
+

+
+

+

+

xx
x

xx
x

ø

ø

ø

ø ø

ø

ø
ø

ø
ø

>

0.00.0 1.0 2.0 3.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div Sensor Check



Laws
Waterford Group
20816 GreBiel Rd

Event Report: Monitor Log - Micromate ISEE # UM6857-Compliance

Start Time End Time Status

------------------------ ------------------------ SERIAL NUMBER: UM6857
Apr 2 /19 06:46:23 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 115.0 dB 
Apr 2 /19 11:53:37 Apr 2 /19 11:53:41 Event recorded.  Trigger Level   Long: 1.50 mm/s 
Apr 2 /19 12:36:36 Apr 2 /19 12:36:40 Event recorded.  Trigger Level   Tran: 1.50 mm/s 
Apr 2 /19 12:36:40 Apr 2 /19 12:36:48 Event recorded.  (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 115.0 dB 
Apr 2 /19 12:46:47 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 115.0 dB 
Apr 2 /19 14:06:02 Apr 2 /19 14:06:03 Event recorded.  Trigger Level   Tran: 1.50 mm/s 
Apr 2 /19 14:06:03 Apr 2 /19 14:06:10 Event recorded.  (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 115.0 dB 
Apr 2 /19 14:06:13 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 115.0 dB 
Apr 2 /19 14:06:12 Apr 2 /19 14:06:13 No events recorded.  (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 115.0 dB 

Printed: April 2, 2019 (V 10.72 - 10.74) Page 1  







Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 24,528 te 10,220 m3

Total tonnes per day: 26,835 te LTL12-24
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 207 holes
GPS Coordinates: °N Latitude °W Longitude … including: 1 Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: NW at 25 kph Temperature: °C # Rows Blasted: 5 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: x Burden: 13.0 ft avg
Partly Cloudy: Snow: Inversion: Ceiling 1,447 ft Spacing: 13.0 ft avg

# Holes: 23 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 13.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 178 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: 92.1 mm 0°      # Holes: 29 = ft  ( 3 5/8 "  diam) # Holes: 184 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 10.4 ft avg

Hole Depth: 10.4 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
1 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
207 1 Material used: 3/4" stone

0 - Charge Length -
0 Front Row: 3.4 ft avg

total explosives weight in Blast (kg): Main Body: 3.4 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 9.8 kg/hole
1 Main Body: 9.8 kg/hole
0 Max. per delay: 17.0 kg/delay
0 SD () Equation: 191.5 kg/delay

Total kg Loaded: 2,587 kg
2.40 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.427 lb/yd3 Yield PF: 0.105 kg/te (actual)

0.334 lb/yd3 Front row: 0.082 kg/te (theoretical)

0.334 lb/yd3 Main Body: 0.082 kg/te (theoretical)

0.334 lb/yd3 "KPI" PF: 0.082 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

1.5 GPS

2

1

12.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

19-022
2470464
2:33 PM

8

42.89446

33 ms

65 ms

2,517

25/500

Blast Report
Waterford

Mike Derkinderen

23,617

CONNECTADET 9M

CONNECTADET 9M

Top Bench
79.29530

1,845.3

Rock Density:

Laws - Top Lift
S191856

2019-04-15

page 1

300.6

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
21,100

1 to 5

2,587

cs returned

Boosters:

0.0
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d)Sub-drill: 0.0 ft avg
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e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
70.40.34PENTEX 12 (OR EQUIVALENT)

FORTEL PRO 75X400

0.0%

Note Exception

# used

# of Helpers (this Blast)

0
kg

UNITRONIC 600 9M

# used

30

2

Detonators:

Packaged Explosives:
4

130

cs shipped
4

kg / unit

CONNECTADET 9M

case #'s ms
EXEL HANDIDET 7m

2

25/500

Note Exception

1HARNESS WIRE DUPLEX (6 PACK) 400M

1

Resource Deployment:

U of M
units

units

units

1.0

0.0

0.0

7.0

1.0

Laws 2019-04-15 Blast 19-022TB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

(415.1)²
30²

172,308
900

191

Mike Derkinderen

2nd Reading

2513.5
Did 
Not

Distance (2nd Seis. From Centre of Blast)

Trigger

Average 42.90081 79.26573 0.748760 1.383448

Between 201 & 207 West Side Road, Port Colborne, ON

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

N/A
0.1

116.6

0.00000
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748760 1.383448
2nd Reading

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
415.1

42.89269 79.29082

79.29530

42.89449
42.89443
42.89446

(N) Radians (W) Radians
0.748619 1.383886

1.3839630.748649

Blast Report Laws - Top Lift 19-022
S191856 2470464

Waterford 2019-04-15 2:33 PM

(N) RadiansEnter o W Long.
79.29524

Enter o N Lat.
42.89445

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

42.90081 79.26573

1.383972
Back Row Corner 1.383957

Average (Centre of Blast) 1.383964

0.748650
0.748649
0.748649

79.29577
79.29489

Laws 2019-04-15 Blast 19-022TB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Top Lift 19-022
S191856 2470464

Waterford 4/15/2019

page 2

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

Laws 2019-04-15 Blast 19-022TB.xlsm Design p2



Event Report

Printed: April 15, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

MicL at 14:33:14 April 15, 2019
Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
4.005 sec (Auto=4Sec) at 2048 sps
MIKE DERKNDEREN/Laws Erie Peat S.MMB

Serial Number
Battery Level
Unit Calibration
File Name

UM6857 V 10-89 Micromate ISEE
3.7 Volts
January 15, 2019 by Instantel
UM6857_20190415143314.IDFW

Notes
Location: Erie Peat Road
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: SAND BAGGED

Extended Notes
42.89269 ,-79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
116.6 dB(L) at 0.002 sec
12.8 Hz
Passed (Freq = 19.7 Hz Amp = 1552 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
0.087

4.5
1.987
0.012
0.004

Passed
7.3
3.4

Vert
0.102

N/A
2.959
0.008
0.000

Passed
7.3
3.5

Long
0.071

5.1
1.351
0.012
0.003

Passed
7.3
3.6

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 0.123 mm/s at 2.959 sec
N/A: Not Applicable   

USBM RI8507 And OSMRE

Ve
lo

ci
ty

 (m
m

/s
)

Frequency (Hz)

1 2 5 10 20 50 100
1
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20
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200
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Tran: +  Vert: x  Long: ø  

No velocity above 1.00 mm/s
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0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 5.000 pa.(L)/div Sensor Check



201  & 207 West Side Drive
Waterford Group

Law Crushed Stone

Event Report: Monitor Log - Micromate ISEE # UM6859-Compliance

Start Time End Time Status

------------------------ ------------------------ SERIAL NUMBER: UM6859
Apr 15 /19 06:49:06 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 121.0 dB 
Apr 15 /19 07:19:21 Apr 15 /19 07:19:25 Event recorded.  Trigger Level   MicL: 121.0 dB 
Apr 15 /19 09:33:12 Apr 15 /19 09:33:16 Event recorded.  Trigger Level   Long: 1.50 mm/s 
Apr 15 /19 09:33:16 Apr 15 /19 09:51:36 Event recorded.  (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 121.0 dB 
Apr 15 /19 09:58:17 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 123.0 dB 
Apr 15 /19 09:58:17 Apr 15 /19 09:58:17 No events recorded.  (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 123.0 dB 
Apr 15 /19 09:58:30 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 123.0 dB 
Apr 15 /19 15:01:57 Apr 15 /19 15:02:01 Event recorded.  Trigger Level   Tran: 1.50 mm/s 
Apr 15 /19 15:02:01 Apr 15 /19 15:03:03 Event recorded.  (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 123.0 dB 

Printed: April 16, 2019 (V 10.72 - 10.74) Page 1  





Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 2,307 te 887 m3

Total tonnes per day: 26,835 te LML22-33
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 10 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: SW at 15 kph Temperature: °C # Rows Blasted: 2 rows
x x - Pattern (Front Row)-

Clear: Rain: x Overcast: Burden: 12.0 ft avg
Partly Cloudy: Snow: Inversion: Ceiling 840 ft Spacing: 13.0 ft avg

# Holes: 5 front row
- Drilling Information - - Pattern (Back Row) -

Angle from Vertical Nominal Bit Diameter:  Burden: 12.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 12 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 5 back row
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 20.1 ft avg

Hole Depth: 21.1 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Back Row: 0.0 ft avg
1 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 8.0 ft avg

# used Back Row: 8.0 ft avg
0 Material used: 3/4" stone

10 1 - Charge Length -
0 Front Row: 13.1 ft avg

total explosives weight in Blast (kg): Back Row: 13.1 ft avg
Pkgd Prod (25 kg) % of Total kg: - Charge Weight -

Front Row: 38.1 kg/hole
10 0 Back Row: 38.1 kg/hole

1 Max. per delay: 45.0 kg/delay
0 SD () Equation: 94.5 kg/delay

Total kg Loaded: 441 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.839 lb/yd3 Yield PF: 0.191 kg/te (actual)

0.725 lb/yd3 Front row: 0.165 kg/te (theoretical)

0.725 lb/yd3 Main Body: 0.165 kg/te (theoretical)

0.725 lb/yd3 "KPI" PF: 0.165 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

2

1

1.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

19-023
2470464
9:33 AM

42.89200

413

Blast Report
Waterford

Mike Derkinderen

24,030

Top Bench (Shop)
79.30207

253.0

Rock Density:

Laws - Middle Lift
S191856

2019-04-15

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
23,617

1 to 5

441

0.34

cs returned

Boosters:

0.0
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e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg

3.4PENTEX 12 (OR EQUIVALENT)

FORTEL PRO 75X400

5.7%

Note Exception

# used

# of Helpers (this Blast)

25
kg

# usedDetonators:

Packaged Explosives:
4

cs shipped
5

kg / unit

case #'s ms
UNITRONIC 600 9M

2Note Exception

1

Resource Deployment:

U of M
units

units

units

1.0

0.0

0.0

1.0

1.0

Laws 2019-04-15 Blast 19-023TB (Shop).xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

(291.6)²
30²

85,031
900

94

Mike Derkinderen

2nd Reading

1130.9
Did
Not

Distance (2nd Seis. From Centre of Blast)

Trigger

Average 42.89214 79.31593 0.748609 1.384324

20804 Graybiel Road Port Colbourne,On

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

41.0
1.7

110.6

0.00000
0.0

10611 On Road 3 Port Colborne,On

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748609 1.384324
2nd Reading

0.748591 1.384141
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89111 79.30543
291.6

42.89111 79.30543

79.30207

42.89202
42.89199
42.89200

(N) Radians (W) Radians
0.748591 1.384141

1.3840810.748606

Blast Report Laws - Middle Lift 19-023
S191856 2470464

Waterford 2019-04-15 9:33 AM

(N) RadiansEnter o W Long.
79.30198

Enter o N Lat.
42.89199

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

42.89214 79.31593

1.384084
Back Row Corner 1.384082

Average (Centre of Blast) 1.384082

0.748607
0.748606
0.748607

79.30216
79.30207

Laws 2019-04-15 Blast 19-023TB (Shop).xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Middle Lift 19-023
S191856 2470464

Waterford 4/15/2019

page 2

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

Laws 2019-04-15 Blast 19-023TB (Shop).xlsm Design p2



Event Report

Printed: April 15, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Long at 09:33:12 April 15, 2019
Geo: 1.500 mm/s, Mic: 121.0 dB(L)
Geo: 254.0 mm/s
4.142 sec (Auto=4Sec) at 2048 sps
Mike der Kinderen/Laws 10611 CR3.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM6859 V 10-89 Micromate ISEE
3.7 Volts
December 24, 2018 by Instantel
UM6859_20190415093312.IDFW

Notes
Location: 10611 On Road 3 Port Colborne,On        
Client: Waterford Group
User Name: Orica Canada Inc.
General: Set up at base of flag pole

Extended Notes
N 42.89111   
 
W 79.30543  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
110.6 dB(L) at 0.934 sec
8.5 Hz
Passed (Freq = 19.7 Hz Amp = 1634 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.576

30
0.091
0.043
0.026

Passed
7.3
4.0

Vert
1.332

73
0.180
0.097
0.003

Passed
7.3
4.1

Long
1.718

41
0.104
0.089
0.022

Passed
7.1
4.3

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 2.343 mm/s at 0.104 sec

USBM RI8507 And OSMRE
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Trigger =
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0.0Long
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Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 2.000 pa.(L)/div Sensor Check





Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 1,126 te 469 m3

Total tonnes per day: 1,126 te TBA
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 56 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: NE at 20 kph Temperature: °C # Rows Blasted: 10 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 6.5 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 30,000 ft Spacing: 6.5 ft avg

# Holes: 25 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 6.5 ft avg
Primary Bit diam: 92.1 mm 0°      # Holes: 56 = ft  ( 3 5/8 "  diam) Spacing: 6.5 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 31 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 7.0 ft avg

Hole Depth: 8.0 ft avg
0 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
1 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 5.0 ft avg

# used Main Body: 5.0 ft avg
56 1 Material used: 3/4" stone

0 - Charge Length -
0 Front Row: 3.0 ft avg

total explosives weight in Blast (kg): Main Body: 3.0 ft avg
Pkgd Prod (225 kg) % of Total kg: - Charge Weight -

Front Row: 7.2 kg/hole
56 1 Main Body: 7.2 kg/hole

0 Max. per delay: 5.0 kg/delay
0 SD () Equation: 158.4 kg/delay

Total kg Loaded: 244 kg
2.40 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.877 lb/yd3 Yield PF: 0.217 kg/te (actual)

1.446 lb/yd3 Front row: 0.357 kg/te (theoretical)

1.446 lb/yd3 Main Body: 0.357 kg/te (theoretical)

1.446 lb/yd3 "KPI" PF: 0.357 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

2 Sticks/ Hole of Fortel pro 75x400

Original design was 65 hole, the loader operator was able to dig out most of the row to the east

therefore making the shot 9 holes less at 56

1

0

8.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

Enter ## of MMU's (this Blast)

Enter Blaster hours

19-024
2479446
10:11 AM

1

42.89451

25 ms

25/500

Blast Report
Waterford

Mike Derkinderen

CONNECTADET 9M

Top Bench East
79.29473

448.0

Rock Density:

Laws - Top Lift
S191856

2019-05-08

page 1

0.0

Bulk Explosives: out (kg)in (kg)

6 to 10

244
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# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
19.00.34PENTEX 12 (OR EQUIVALENT)

FORTEL PRO 75X400

92.2%

# used

# of Helpers (this Blast)

225
kg

CONNECTADET 9M 65 ms

# used

6

Detonators:

Packaged Explosives:
6

1

cs shipped
15

kg / unit

UNITRONIC 600 6M

case #'s ms
EXEL HANDIDET 7m

2Note Exception

1HARNESS WIRE DUPLEX (6 PACK) 400M

1

Resource Deployment:

U of M
units

units

units

0.0

0.0

4.0

1.0

Laws 2019-05-08 Blast 19-024TB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

(377.6)²
30²

142,582
900

158

Mike Derkinderen

2nd Reading

2466.9
Did
Not 

Distance (2nd Seis. From Centre of Blast)

Trigger

Average 42.90081 79.26573 0.748760 1.383448

Between 201 & 207 West Side Road, Port Colborne, ON

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

Not
Did

Trigger

0.00000
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748760 1.383448
2nd Reading

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
377.6

42.89269 79.29082

79.29473

42.89459
42.89444
42.89451

(N) Radians (W) Radians
0.748619 1.383886

1.3839540.748650

Blast Report Laws - Top Lift 19-024
S191856 2479446

Waterford 2019-05-08 10:11 AM

(N) RadiansEnter o W Long.
79.29473

Enter o N Lat.
42.89450

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

42.90081 79.26573

1.383955
Back Row Corner 1.383953

Average (Centre of Blast) 1.383954

0.748652
0.748649
0.748650

79.29480
79.29465

Laws 2019-05-08 Blast 19-024TB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Top Lift 19-024
S191856 2479446

Waterford 5/8/2019

page 2

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

Laws 2019-05-08 Blast 19-024TB.xlsm Design p2



Water ford Group Laws
2019-05-08 Blast 19-024TB

Erie peat by Test wells

Event Report: Monitor Log - Micromate ISEE # UM6859-Compliance

Start Time End Time Status

------------------------ ------------------------ SERIAL NUMBER: UM6859
May 8 /19 06:49:35 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 124.0 dB 
May 8 /19 06:49:30 May 8 /19 10:29:18 No events recorded.  (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 124.0 dB 

Printed: May 8, 2019 (V 10.72 - 10.74) Page 1  



Water ford Group Laws
2019-05-08 Blast 19-024TB

207 West side drive, port colborne

Event Report: Monitor Log - Micromate ISEE # UM6857-Compliance

Start Time End Time Status

------------------------ ------------------------ SERIAL NUMBER: UM6857
May 8 /19 06:43:01 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 115.0 dB 
May 8 /19 08:38:40 May 8 /19 08:38:44 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 08:40:12 May 8 /19 08:40:16 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 08:47:43 May 8 /19 08:47:47 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 09:08:33 May 8 /19 09:08:37 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 09:09:26 May 8 /19 09:09:30 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 09:09:41 May 8 /19 09:09:48 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 09:10:20 May 8 /19 09:10:23 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 09:11:11 May 8 /19 09:11:16 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 09:13:10 May 8 /19 09:13:17 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 09:13:41 May 8 /19 09:13:45 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 09:16:16 May 8 /19 09:16:20 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 09:16:58 May 8 /19 09:17:03 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 09:17:48 May 8 /19 09:17:52 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 09:18:18 May 8 /19 09:18:22 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 09:19:04 May 8 /19 09:19:08 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 09:23:08 May 8 /19 09:23:12 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 09:23:38 May 8 /19 09:23:43 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 09:23:51 May 8 /19 09:23:59 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 09:27:57 May 8 /19 09:28:01 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 09:28:53 May 8 /19 09:28:57 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 09:34:29 May 8 /19 09:34:33 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 09:38:20 May 8 /19 09:38:24 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 09:41:09 May 8 /19 09:41:17 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 09:43:27 May 8 /19 09:43:31 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 09:44:42 May 8 /19 09:44:45 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 09:55:02 May 8 /19 09:55:06 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 09:57:15 May 8 /19 09:57:19 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 10:05:40 May 8 /19 10:05:44 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 10:09:09 May 8 /19 10:09:13 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 10:13:53 May 8 /19 10:13:57 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 10:14:25 May 8 /19 10:14:29 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 10:16:03 May 8 /19 10:16:07 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 10:19:15 May 8 /19 10:19:19 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 10:23:03 May 8 /19 10:23:07 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 10:26:00 May 8 /19 10:26:05 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 10:28:46 May 8 /19 10:28:50 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 10:33:51 May 8 /19 10:33:55 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 10:34:44 May 8 /19 10:34:51 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 8 /19 10:34:51 May 8 /19 10:36:59 Event recorded.  (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 115.0 dB 

Printed: May 8, 2019 (V 10.72 - 10.74) Page 1  





Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 2,297 te 883 m3

Total tonnes per day: 47,569 te LML22-32
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 10 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: N at 15 kph Temperature: °C # Rows Blasted: 2 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 12.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 30,000 ft Spacing: 13.0 ft avg

# Holes: 5 front row
- Drilling Information - - Pattern (Back Row) -

Angle from Vertical Nominal Bit Diameter:  Burden: 12.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 12 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 5 back row
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 20.0 ft avg

Hole Depth: 21.0 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Back Row: 0.0 ft avg
1 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 8.0 ft avg

# used Back Row: 8.0 ft avg
0 Material used: 3/4" stone

10 1 - Charge Length -
0 Front Row: 13.0 ft avg

total explosives weight in Blast (kg): Back Row: 13.0 ft avg
Pkgd Prod (25 kg) % of Total kg: - Charge Weight -

Front Row: 37.9 kg/hole
10 0 Back Row: 37.9 kg/hole

1 Max. per delay: 35.0 kg/delay
0 SD () Equation: 92.9 kg/delay

Total kg Loaded: 406 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.775 lb/yd3 Yield PF: 0.177 kg/te (actual)

0.723 lb/yd3 Front row: 0.165 kg/te (theoretical)

0.723 lb/yd3 Main Body: 0.165 kg/te (theoretical)

0.723 lb/yd3 "KPI" PF: 0.165 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

1.0

0.0

0.0

2.0

1.0

case #'s ms
UNITRONIC 600 9M

2Note Exception

1HARNESS WIRE DUPLEX (6 PACK) 400M

MINI STEM PLUGS - 6015 (4")

1

Resource Deployment:

U of M
units

units

units

# of Helpers (this Blast)

25
kg

# usedDetonators:

Packaged Explosives:
4

cs shipped
5

kg / unit

Yi
el

d 
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de

r F
ac

to
r (

kg
 L

oa
de

d 
/ t
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d)Sub-drill: 1.0 ft avg

Th
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F 
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as
ed

 o
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a 
si

ng
le

 h
ol

e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg

3.4PENTEX 12 (OR EQUIVALENT)

FORTEL PRO 75X400

6.2%

Note Exception

# used

406

0.34

cs returned

Boosters:

0.0

S191856
2019-05-15

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
25,872

11 to 15

19-025
2482208
2:20 PM

42.89193

378

Blast Report
Waterford

Mike Derkinderen

26,250

Top Bench (Shop)
79.30207

252.0

Rock Density:

Laws - Middle Lift

1

1.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

LML22-32 Rate code

2

2

Laws 2019-05-15 Blast 19-025TB (Shop).xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

42.89214 79.31593

1.384081
Back Row Corner 1.384084

Average (Centre of Blast) 1.384082

0.748606
0.748605
0.748605

79.30198
79.30216

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

1.3840820.748605

Blast Report Laws - Middle Lift 19-025
S191856 2482208

Waterford 2019-05-15 2:20 PM

(N) RadiansEnter o W Long.
79.30207

Enter o N Lat.
42.89192

79.30207

42.89196
42.89192
42.89193

(N) Radians (W) Radians
0.748591 1.384141

0.748591 1.384141
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89111 79.30543
289.1

42.89111 79.30543

34.0
2.4

111.2

0.00000
0.0

10611 On Road 3 Port Colborne,On

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748609 1.384324
2nd Reading

Average 42.89214 79.31593 0.748609 1.384324

20804 Graybiel Road Port Colbourne,On

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

Signature required, indicating that
Blast Report is Complete & Accurate.

(289.1)²
30²

83,579
900

93

Mike Derkinderen

2nd Reading

1131.1
Did
Not 

Distance (2nd Seis. From Centre of Blast)

Trigger

Laws 2019-05-15 Blast 19-025TB (Shop).xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

page 2

Blast Design Laws - Middle Lift 19-025
S191856 2482208

Waterford

Laws 2019-05-15 Blast 19-025TB (Shop).xlsm Design p2



Event Report

Printed: May 15, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Long at 14:09:55 May 15, 2019
Geo: 1.500 mm/s, Mic: 120.0 dB(L)
Geo: 254.0 mm/s
3.25 sec (Auto=3Sec) at 2048 sps
1

Serial Number
Battery Level
Unit Calibration
File Name

BE12877 V 10.72-1.1 Minimate Blaster
6.3 Volts
December 4, 2018 by Instantel
__TEMP.EVT

Notes
Location: 10611 Rd 3                    
Client: Water Ford Group
User Name: Orica Canada Inc.
General: Laws

Extended Notes
Under Flage Pole
42.89111 -79.30543  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
111.2 dB(L) at 0.927 sec
3.3 Hz
Passed (Freq = 20.1 Hz Amp = 499 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.524

37
0.127
0.053
0.007

Passed
7.4
3.8

Vert
1.524

85
0.108
0.080
0.004

Passed
7.3
3.7

Long
2.413

34
0.117
0.080
0.011

Passed
7.3
4.0

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 2.750 mm/s at 0.130 sec

USBM RI8507 And OSMRE

Ve
lo
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ty
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Frequency (Hz)
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Tran: +  Vert: x  Long: ø  
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xøø øøøøø
ø
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>

0.00.0 1.0 2.0 3.0 4.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div Sensor Check



19-25TB(Shop)2019-05-15
GrayBeil Rd 

Law Crushed Stone

Event Report: Monitor Log - Micromate ISEE # UM6857-Compliance

Start Time End Time Status

------------------------ ------------------------ SERIAL NUMBER: UM6857
May 15 /19 06:27:44 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 115.0 dB 
May 15 /19 11:17:40 May 15 /19 11:17:44 Event recorded.  Trigger Level   MicL: 115.0 dB 
May 15 /19 11:17:44 May 15 /19 14:35:55 Event recorded.  (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 115.0 dB 

Printed: May 15, 2019 (V 10.72 - 10.74) Page 1  





Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 45,272 te 18,863 m3

Total tonnes per day: 47,569 te LTL12-23
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 408 holes
GPS Coordinates: °N Latitude °W Longitude … including: Dead Holes

      Centre of Blast    Centre of Blast … and: Helper Holes
Helper Hole Collar: ft avg

Wind from the: N at 20 kph Temperature: °C # Rows Blasted: 9 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 13.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 30,000 ft Spacing: 13.0 ft avg

# Holes: 46 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 13.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 408 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 362 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 9.7 ft avg

Hole Depth: 9.7 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 6.5 ft avg
395 1 Material used: 3/4" stone

0 - Charge Length -
0 Front Row: 2.7 ft avg

total explosives weight in Blast (kg): Main Body: 3.2 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 7.8 kg/hole
1 1 Main Body: 9.2 kg/hole

0 Max. per delay: 15.0 kg/delay
0 SD () Equation: 191.5 kg/delay

Total kg Loaded: 5,566 kg
2.40 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.497 lb/yd3 Yield PF: 0.123 kg/te (actual)

0.283 lb/yd3 Front row: 0.070 kg/te (theoretical)

0.336 lb/yd3 Main Body: 0.083 kg/te (theoretical)

0.330 lb/yd3 "KPI" PF: 0.082 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

We were able to load 392 holes, some hole had been dug out by the loader while cleaning out

the shot infront.

3 holes received a secondary primer because the primary would not pull.

2

Rate Code LTL12-23

1

14.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

19-026
2482208
1:15 PM

2

42.89446

42 ms

65 ms

5,432

Blast Report
Waterford

Mike Derkinderen

25,872

CONNECTADET 9M

CONNECTADET 9M

Top Bench
79.29530

3,941.7

Rock Density:

Laws - Top Lift
S191856

2019-05-15

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
20,440

11 to 15

5,566

cs returned

Boosters:

0.0
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e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
134.30.34PENTEX 12 (OR EQUIVALENT)

0.0%

Note Exception

# used

# of Helpers (this Blast)

kg

CONNECTADET 9M 25 ms

# used

34

5

Detonators:

Packaged Explosives:

395

cs shipped

kg / unit

EXEL HANDIDET 7m

case #'s ms
UNITRONIC 600 9M

2

25/500

Note Exception

1HARNESS WIRE DUPLEX (6 PACK) 400M

1

Resource Deployment:

U of M
units

units

units

1.0

0.0

0.0

7.0

1.0

Laws 2019-05-15 Blast 19-026TB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

(415.1)²
30²

172,308
900

191

Mike Derkinderen

2nd Reading

2513.5
Did 
Not

Distance (2nd Seis. From Centre of Blast)

Trigger

Average 42.90081 79.26573 0.748760 1.383448

Between 201 & 207 West Side Road, Port Colborne, ON

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

23.0
2.4

115.7

0.00000
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748760 1.383448
2nd Reading

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
415.1

42.89269 79.29082

79.29530

42.89449
42.89443
42.89446

(N) Radians (W) Radians
0.748619 1.383886

1.3839630.748649

Blast Report Laws - Top Lift 19-026
S191856 2482208

Waterford 2019-05-15 1:15 PM

(N) RadiansEnter o W Long.
79.29524

Enter o N Lat.
42.89445

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

42.90081 79.26573

1.383972
Back Row Corner 1.383957

Average (Centre of Blast) 1.383964

0.748650
0.748649
0.748649

79.29577
79.29489

Laws 2019-05-15 Blast 19-026TB.xlsm Blast Report



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Top Lift 19-026
S191856 2482208

Waterford 5/15/2019

page 2

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

Laws 2019-05-15 Blast 19-026TB.xlsm Design p2



Event Report

Printed: May 15, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Job Number:

Long at 13:15:53 May 15, 2019
Geo: 1.500 mm/s, Mic: 120.0 dB(L)
Geo: 254.0 mm/s
4.0 sec (Auto=3Sec) at 2048 sps
1

Serial Number
Battery Level
Unit Calibration
File Name

BE12877 V 10.72-1.1 Minimate Blaster
6.3 Volts
December 4, 2018 by Instantel
__TEMP.EVT

Notes
Location: Erie peat Rd                    
Client: Water Ford Group
User Name: Orica Canada Inc.
General: Laws

Extended Notes
42.89269 -79.29082  
Beside test wells

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
115.7 dB(L) at 1.725 sec
29 Hz
Passed (Freq = 20.5 Hz Amp = 574 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
2.413

23
0.769
0.080
0.018

Passed
7.5
4.0

Vert
2.413

47
0.082
0.080
0.009

Passed
7.4
3.7

Long
2.032
19.3

0.555
0.080
0.014

Passed
7.1
4.1

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 2.664 mm/s at 1.008 sec

USBM RI8507 And OSMRE
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0.00.0 1.0 2.0 3.0 4.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div Sensor Check



19-026TB 2019-05-15
207 Westside drive Port Colbourne

Law Crushed Stone

Event Report: Monitor Log - Micromate ISEE # UM6859-Compliance

Start Time End Time Status

------------------------ ------------------------ SERIAL NUMBER: UM6859
May 15 /19 06:31:39 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 121.0 dB 
May 15 /19 08:17:57 May 15 /19 08:18:01 Event recorded.  Trigger Level   MicL: 121.0 dB 
May 15 /19 08:18:01 May 15 /19 12:39:19 Event recorded.  (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 121.0 dB 
May 15 /19 12:45:17 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 123.0 dB 
May 15 /19 12:58:42 May 15 /19 12:58:46 Event recorded.  Trigger Level   MicL: 123.0 dB 
May 15 /19 13:01:56 May 15 /19 13:02:00 Event recorded.  Trigger Level   MicL: 123.0 dB 
May 15 /19 13:03:10 May 15 /19 13:03:14 Event recorded.  Trigger Level   MicL: 123.0 dB 
May 15 /19 13:03:41 May 15 /19 13:03:46 Event recorded.  Trigger Level   MicL: 123.0 dB 
May 15 /19 13:04:14 May 15 /19 13:04:18 Event recorded.  Trigger Level   MicL: 123.0 dB 
May 15 /19 13:07:48 May 15 /19 13:07:52 Event recorded.  Trigger Level   MicL: 123.0 dB 
May 15 /19 13:08:18 May 15 /19 13:08:22 Event recorded.  Trigger Level   MicL: 123.0 dB 
May 15 /19 13:12:02 May 15 /19 13:12:06 Event recorded.  Trigger Level   MicL: 123.0 dB 
May 15 /19 13:12:53 May 15 /19 13:12:57 Event recorded.  Trigger Level   MicL: 123.0 dB 
May 15 /19 13:16:08 May 15 /19 13:16:12 Event recorded.  Trigger Level   MicL: 123.0 dB 
May 15 /19 13:27:08 May 15 /19 13:27:12 Event recorded.  Trigger Level   MicL: 123.0 dB 
May 15 /19 13:28:38 May 15 /19 13:28:43 Event recorded.  Trigger Level   MicL: 123.0 dB 
May 15 /19 13:29:40 May 15 /19 13:29:44 Event recorded.  Trigger Level   MicL: 123.0 dB 
May 15 /19 13:30:06 May 15 /19 13:30:10 Event recorded.  Trigger Level   MicL: 123.0 dB 
May 15 /19 13:31:54 May 15 /19 13:31:58 Event recorded.  Trigger Level   MicL: 123.0 dB 
May 15 /19 13:32:09 May 15 /19 13:32:13 Event recorded.  Trigger Level   MicL: 123.0 dB 
May 15 /19 13:32:33 May 15 /19 13:32:37 Event recorded.  Trigger Level   MicL: 123.0 dB 
May 15 /19 13:33:55 May 15 /19 13:34:01 Event recorded.  Trigger Level   MicL: 123.0 dB 
May 15 /19 13:34:11 May 15 /19 13:34:15 Event recorded.  Trigger Level   MicL: 123.0 dB 
May 15 /19 13:35:17 May 15 /19 13:35:21 Event recorded.  Trigger Level   MicL: 123.0 dB 
May 15 /19 13:36:49 May 15 /19 13:36:56 Event recorded.  Trigger Level   MicL: 123.0 dB 
May 15 /19 13:38:29 May 15 /19 13:38:34 Event recorded.  Trigger Level   MicL: 123.0 dB 
May 15 /19 13:38:34 May 15 /19 13:41:27 Event recorded.  (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 123.0 dB 
May 15 /19 13:51:10 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 124.0 dB 
May 15 /19 14:09:46 May 15 /19 14:09:50 Event recorded.  Trigger Level   Vert: 1.50 mm/s 
May 15 /19 14:09:50 May 15 /19 14:16:22 Event recorded.  (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 124.0 dB 

Printed: May 15, 2019 (V 10.72 - 10.74) Page 1  





Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 2,741 te 1,054 m3

Total tonnes per day: 13,992 te LML22-34
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 23 holes
GPS Coordinates: °N Latitude °W Longitude … including: 3 Dead Holes

      Centre of Blast    Centre of Blast … and: 8 Helper Holes
Helper Hole Collar: 15.0 ft avg

Wind from the: W at 15 kph Temperature: °C # Rows Blasted: 3 rows
x x - Pattern (Front Row)-

Clear: x Rain: Overcast: Burden: 12.0 ft avg
Partly Cloudy: Snow: Inversion: Ceiling 30,000 ft Spacing: 13.0 ft avg

# Holes: 5 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 12.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 27 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: 92.1 mm 0°      # Holes: 15 = ft  ( 3 5/8 "  diam) # Holes: 18 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 19.9 ft avg

Hole Depth: 20.9 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
1 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 8.0 ft avg

# used Main Body: 8.0 ft avg
39 1 Material used: 3/4" stone

0 - Charge Length -
0 Front Row: 12.9 ft avg

total explosives weight in Blast (kg): Main Body: 12.9 ft avg
Pkgd Prod (50 kg) % of Total kg: - Charge Weight -

Front Row: 37.6 kg/hole
15 1 Main Body: 37.6 kg/hole

0 Max. per delay: 45.0 kg/delay
0 SD () Equation: 91.3 kg/delay

Total kg Loaded: 813 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
1.300 lb/yd3 Yield PF: 0.297 kg/te (actual)

0.721 lb/yd3 Front row: 0.165 kg/te (theoretical)

0.721 lb/yd3 Main Body: 0.165 kg/te (theoretical)

0.721 lb/yd3 "KPI" PF: 0.165 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

15- 340 Boosters                                    24-340 Boosters

1 Case 75x400 Fortel Pro                      1 Case 75x400 Fortel Pro

                                                               4 Stem Plugs

Dunville and Laws combined tonnage                                                      Laws                 2721

Tonnage from toe is not calculated into todays blast                         Dunnville                11251

                                                                                                                total=                 13992

4

1

Floor                                                                 Top Bench

15- 6M Unitronics                                    24-9M Unitronics

1

3.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

19-027
2492967
9:59 AM

42.89186

750

Blast Report
Waterford

Mike Derkinderen

23,670

Top Bench (Shop)
79.30206

563.9

Rock Density:

Laws - Middle Lift
S191856

2019-06-11

page 1

313.3

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
22,920

11 to 15

813

cs returned

Boosters:

0.0
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e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
13.30.34PENTEX 12 (OR EQUIVALENT)

FORTEL PRO 75X400

6.1%

# used

# of Helpers (this Blast)

50
kg

# usedDetonators:

Packaged Explosives:
2

24

cs shipped
4

kg / unit

UNITRONIC 600 9M

case #'s ms
UNITRONIC 600 6M

2Note Exception

1HARNESS WIRE DUPLEX (6 PACK) 400M

MINI STEM PLUGS - 6015 (4")

1

Resource Deployment:

U of M
units

units

units

1.0

Rate Code LML22-34

0.0

0.0

3.0

1.0

Laws 2019-06-11 Blast 19-027TB(Shop).xlsm Blast Report
#Confidential



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

(286.7)²
30²

82,197
900

91

Mike Derkinderen

2nd Reading

1131.4
1.5

38.0

Distance (2nd Seis. From Centre of Blast)

93.1

Average 42.89214 79.31593 0.748609 1.384324

20804 Graybiel Road Port Colbourne,On

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

34.0
2.4

109.5

0.00000
0.0

10611 On Road 3 Port Colborne,On

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748609 1.384324
2nd Reading

0.748591 1.384141
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89111 79.30543
286.7

42.89111 79.30543

79.30206

42.89189
42.89183
42.89186

(N) Radians (W) Radians
0.748591 1.384141

1.3840820.748604

Blast Report Laws - Middle Lift 19-027
S191856 2492967

Waterford 2019-06-11 9:59 AM

(N) RadiansEnter o W Long.
79.30206

Enter o N Lat.
42.89186

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

42.89214 79.31593

1.384084
Back Row Corner 1.384081

Average (Centre of Blast) 1.384082

0.748605
0.748604
0.748604

79.30216
79.30197

Laws 2019-06-11 Blast 19-027TB(Shop).xlsm Blast Report
#Confidential





Event Report

Printed: June 12, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Tran at 09:58:34 June 11, 2019
Geo: 1.500 mm/s, Mic: 124.0 dB(L)
Geo: 254.0 mm/s
4.0 sec (Auto=4Sec) at 2048 sps
Mike der Kinderen/Laws GreyBiel .mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM6859 V 10-89 Micromate ISEE
3.7 Volts
December 24, 2018 by Instantel
UM6859_20190611095834.IDFW

Notes
Location: 20804 GreyBiel Road
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: Sand Bagged 42.89175 - 79.30238

Extended Notes

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
93.1 dB(L) at 2.744 sec
7.9 Hz
Passed (Freq = 19.7 Hz Amp = 1439 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.505

38
0.000
0.039
0.006

Passed
7.3
3.8

Vert
0.315

33
-0.035
0.016
0.001

Passed
7.3
3.9

Long
0.560

35
0.057
0.018
0.003

Passed
7.1
4.1

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 1.521 mm/s at 0.000 sec

USBM RI8507 And OSMRE
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0.00.0 1.0 2.0 3.0 4.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 1.000 pa.(L)/div Sensor Check



Event Report

Printed: June 12, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Long at 09:58:42 June 11, 2019
Geo: 2.000 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
5.108 sec (Auto=5Sec) at 2048 sps
MIKE DERKNDEREN/Laws 10611 CR3.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM6857 V 10-89 Micromate ISEE
3.7 Volts
January 15, 2019 by Instantel
UM6857_20190611095842.IDFW

Notes
Location: 10611 On Road 3 Port Colborne,On        
Client: Waterford Group
User Name: ORICA CANADA
General: Law Crushed Stone

Extended Notes
Under Flag Pole infront of church.
N42.89111,W-79.30543  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
109.5 dB(L) at 0.837 sec
4.5 Hz
Passed (Freq = 19.7 Hz Amp = 1297 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
2.404

32
0.106
0.072
0.012

Passed
7.5
3.3

Vert
1.529

73
0.125
0.153
0.005

Passed
7.3
3.3

Long
2.435

34
0.053
0.064
0.011

Passed
7.3
3.5

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 2.599 mm/s at 0.091 sec

USBM RI8507 And OSMRE
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0.00.0 1.0 2.0 3.0 4.0 5.0 6.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.50 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 2.000 pa.(L)/div Sensor Check



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 18,296 te 7,037 m3

Total tonnes per day: 18,296 te LML22-43
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 59 holes
GPS Coordinates: °N Latitude °W Longitude … including: 0 Dead Holes

      Centre of Blast    Centre of Blast … and: 0 Helper Holes
Helper Hole Collar: 0.0 ft avg

Wind from the: SW at 15 kph Temperature: °C # Rows Blasted: 3 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 12.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 30,000 ft Spacing: 13.0 ft avg

# Holes: 22 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 12.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 59 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 37 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 27.0 ft avg

Hole Depth: 27.0 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
1 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
59 1 Material used: 3/4" Stone
59 1 - Charge Length -

0 Front Row: 20.0 ft avg
total explosives weight in Blast (kg): Main Body: 20.0 ft avg

Pkgd Prod (0 kg) % of Total kg: - Charge Weight -
Front Row: 58.3 kg/hole

1 Main Body: 58.3 kg/hole
1 Max. per delay: 68.0 kg/delay
0 SD () Equation: 182.3 kg/delay

Total kg Loaded: 3,933 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.942 lb/yd3 Yield PF: 0.215 kg/te (actual)

0.824 lb/yd3 Front row: 0.188 kg/te (theoretical)

0.824 lb/yd3 Main Body: 0.188 kg/te (theoretical)

0.824 lb/yd3 "KPI" PF: 0.188 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

1.0

0.0

0.0

4.5

1.0

case #'s ms
UNITRONIC 600 6M

2

25/500

Note Exception

1

Resource Deployment:

U of M
units

units

units

# of Helpers (this Blast)

0
kg

EXEL HANDIDET 9m 25/500

# used
1

59

Detonators:

Packaged Explosives:
2

59

cs shipped
2

kg / unit

EXEL HANDIDET 12m
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e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
20.10.34
13.4

PENTEX 12 (OR EQUIVALENT)

PENTEX 8 (OR EQUIVALENT)

FORTEL PRO 75X400

0.0%

# used

3,933

0.23

cs returned

Boosters:

0.0

Laws - Middle Lift
S191856

2019-06-25

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
29,430

21 to 25

19-028MB
2498645
10:04 AM

6

42.89471

65 ms

3,900

Blast Report
Waterford

Mike Derkinderen

33,330

CONNECTADET 9M

Middle Bench
79.29495

1,593.0

Rock Density:

1

6.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

Combined tonnage with Dunnville quarry:

Law Crushed Stone:18296

Dunnville Rock:         12725

1

Total:                        31021

Laws 2019-06-25 Blast 19-028MB.xlsm Blast Report
#Public



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

42.90081 79.26573

1.383966
Back Row Corner 1.383952

Average (Centre of Blast) 1.383958

0.748654
0.748653
0.748654

79.29539
79.29459

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

1.3839570.748654

Blast Report Laws - Middle Lift 19-028MB
S191856 2498645

Waterford 2019-06-25 10:04 AM

(N) RadiansEnter o W Long.
79.29488

Enter o N Lat.
42.89471

79.29495

42.89473
42.89468
42.89471

(N) Radians (W) Radians
0.748619 1.383886

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
405.0

42.89269 79.29082

37.0
7.8

107.5

0.00000
0.0
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748760 1.383448
2nd Reading

Average 42.90081 79.26573 0.748760 1.383448

207 Westside Dr, Port Colborne,On

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

Signature required, indicating that
Blast Report is Complete & Accurate.

0.0
0.0

(405)²
30²

164,025
900

182

Mike der Kinderen

2nd Reading

2478.4
Did
Not

Distance (2nd Seis. From Centre of Blast)

Trigger

Laws 2019-06-25 Blast 19-028MB.xlsm Blast Report
#Public



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Middle Lift 19-028MB
S191856 2498645

Waterford 6/25/2019

page 2

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

Laws 2019-06-25 Blast 19-028MB.xlsm Design p2
#Public



Event Report

Printed: June 25, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Long at 10:04:22 June 25, 2019
Geo: 1.500 mm/s, Mic: 121.0 dB(L)
Geo: 254.0 mm/s
4.844 sec (Auto=4Sec) at 2048 sps
Mike der Kinderen/Duntroon 8592 26-27.MMB

Serial Number
Battery Level
Unit Calibration
File Name

UM6859 V 10-89 Micromate ISEE
3.7 Volts
December 24, 2018 by Instantel
UM6859_20190625100422.IDFW

Notes
Location: 8592 Sideroad 26/27
Client: Walkers Duntroon
User Name: Orica Canada Inc.
General: Monitoring Vibration and Airblast

Extended Notes
N  44.39617
W 80.25529

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
107.5 dB(L) at 1.339 sec
6.8 Hz
Passed (Freq = 19.7 Hz Amp = 1136 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
7.842

37
0.391
0.239
0.031

Passed
7.1
3.9

Vert
2.703

37
0.546
0.166
0.010

Passed
7.5
3.8

Long
5.194

57
0.372
0.337
0.019

Passed
7.1
4.1

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 8.107 mm/s at 0.581 sec

USBM RI8507 And OSMRE
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0.0Long
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0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 2.000 pa.(L)/div Sensor Check



207 Westside Drive, Port Colborne
Waterford group (Laws)

Laws 2019-06-25 Blast 19-028MB

Event Report: Monitor Log - Micromate ISEE # UM6857-Compliance

Start Time End Time Status

------------------------ ------------------------ SERIAL NUMBER: UM6857
Jun 25 /19 06:36:49 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 115.0 dB 
Jun 25 /19 06:46:49 Jun 25 /19 06:46:53 Event recorded.  Trigger Level   MicL: 115.0 dB 
Jun 25 /19 08:43:21 Jun 25 /19 08:43:25 Event recorded.  Trigger Level   MicL: 115.0 dB 
Jun 25 /19 09:34:00 Jun 25 /19 09:34:05 Event recorded.  Trigger Level   MicL: 115.0 dB 
Jun 25 /19 09:36:36 Jun 25 /19 09:36:42 Event recorded.  Trigger Level   MicL: 115.0 dB 
Jun 25 /19 09:39:43 Jun 25 /19 09:39:47 Event recorded.  Trigger Level   MicL: 115.0 dB 
Jun 25 /19 09:43:47 Jun 25 /19 09:43:51 Event recorded.  Trigger Level   MicL: 115.0 dB 
Jun 25 /19 10:00:34 Jun 25 /19 10:00:38 Event recorded.  Trigger Level   MicL: 115.0 dB 
Jun 25 /19 10:00:38 Jun 25 /19 10:31:56 Event recorded.  (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 115.0 dB 

Printed: June 25, 2019 (V 10.72 - 10.74) Page 1  



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 17,676 te 6,798 m3

Total tonnes per day: 17,676 te LML22-43
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 56 holes
GPS Coordinates: °N Latitude °W Longitude … including: 0 Dead Holes

      Centre of Blast    Centre of Blast … and: 0 Helper Holes
Helper Hole Collar: 0.0 ft avg

Wind from the: S at 10 kph Temperature: °C # Rows Blasted: 3 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 12.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 30,000 ft Spacing: 13.0 ft avg

# Holes: 20 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 12.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 56 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 36 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 27.5 ft avg

Hole Depth: 27.5 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
1 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
56 1 Material used: 3/4" Stone
56 1 - Charge Length -

0 Front Row: 20.5 ft avg
total explosives weight in Blast (kg): Main Body: 20.5 ft avg

Pkgd Prod (0 kg) % of Total kg: - Charge Weight -
Front Row: 59.7 kg/hole

1 Main Body: 59.7 kg/hole
1 Max. per delay: 68.0 kg/delay
0 SD () Equation: 132.6 kg/delay

Total kg Loaded: 3,542 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.878 lb/yd3 Yield PF: 0.200 kg/te (actual)

0.829 lb/yd3 Front row: 0.189 kg/te (theoretical)

0.829 lb/yd3 Main Body: 0.189 kg/te (theoretical)

0.829 lb/yd3 "KPI" PF: 0.189 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

1.0

0.0

0.0

3.0

1.0

case #'s ms
UNITRONIC 600 6M

2

25/500

Note Exception

5MINI STEM PLUGS - 6015 (4")

1

Resource Deployment:

U of M
units

units

units

# of Helpers (this Blast)

0
kg

EXEL HANDIDET 9m 25/500

# used
1

54

Detonators:

Packaged Explosives:
2

58

cs shipped
2

kg / unit

EXEL HANDIDET 12m

Yi
el

d 
Po

w
de

r F
ac

to
r (

kg
 L

oa
de

d 
/ t

e 
Bl

as
te

d)Sub-drill: 0.0 ft avg

Th
eo
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tic

al
 P

F 
(B

as
ed

 o
n 

a 
si

ng
le

 h
ol

e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
19.00.34
12.7

PENTEX 12 (OR EQUIVALENT)

PENTEX 8 (OR EQUIVALENT)

FORTEL PRO 75X400

0.0%

# used

3,542

0.23

cs returned

Boosters:

0.0

Laws - Middle Lift
S192518

2019-07-05

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
23,320

26 to 30

19-029MB
2503578
11:04 AM

3

42.89472

65 ms

3,510

Blast Report
Waterford

Mike Derkinderen

26,830

CONNECTADET 9M

Middle Bench
79.29402

1,539.0

Rock Density:

1

6.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

Laws Tonnage       17676

Dunnville Tonnage   12325

Total Tonnage= 30001

1

Laws 2019-07-05 Blast 19-029MB.xlsm Blast Report
# Public



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

42.90081 79.26573

1.383949
Back Row Corner 1.383936

Average (Centre of Blast) 1.383942

0.748655
0.748654
0.748654

79.29443
79.29367

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

1.3839410.748654

Blast Report Laws - Middle Lift 19-029MB
S192518 2503578

Waterford 2019-07-05 11:04 AM

(N) RadiansEnter o W Long.
79.29396

Enter o N Lat.
42.89472

79.29402

42.89475
42.89469
42.89472

(N) Radians (W) Radians
0.748619 1.383886

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
345.4

42.89269 79.29082

47.0
6.0

108.0

0.00000
0.0
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748760 1.383448
2nd Reading

Average 42.90081 79.26573 0.748760 1.383448

207 Westside Dr, Port Colborne,On (At edge of vegetable garden)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

Signature required, indicating that
Blast Report is Complete & Accurate.

0.0
0.0

(345.4)²
30²

119,301
900

133

Mike der Kinderen

2nd Reading

2405.0
1.5

31.0

Distance (2nd Seis. From Centre of Blast)

<88

Laws 2019-07-05 Blast 19-029MB.xlsm Blast Report
# Public



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Middle Lift 19-029MB
S192518 2503578

Waterford 7/5/2019

page 2

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

Laws 2019-07-05 Blast 19-029MB.xlsm Design p2
# Public



Event Report

Printed: July 5, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Long at 11:04:44 July 5, 2019
Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
4.62 sec (Auto=4Sec) at 2048 sps
MIKE DERKNDEREN/Laws Erie Peat S.MMB

Serial Number
Battery Level
Unit Calibration
File Name

UM6857 V 10-89 Micromate ISEE
3.7 Volts
January 15, 2019 by Instantel
UM6857_20190705110444.IDFW

Notes
Location: Erie Peat Road
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: SAND BAGGED

Extended Notes
42.89269 ,-79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
108.0 dB(L) at 1.242 sec
6.8 Hz
Passed (Freq = 19.7 Hz Amp = 1205 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
6.006

47
0.582
0.267
0.019

Passed
7.3
3.2

Vert
3.468

85
0.409
0.271
0.011

Passed
7.3
3.3

Long
5.746

68
0.505
0.369
0.021

Passed
7.1
3.5

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 6.540 mm/s at 0.521 sec

USBM RI8507 And OSMRE
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Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 2.000 pa.(L)/div Sensor Check



Event Report

Printed: July 5, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Tran at 11:04:36 July 5, 2019
Geo: 1.500 mm/s, Mic: 123.0 dB(L)
Geo: 254.0 mm/s
4.001 sec (Auto=4Sec) at 2048 sps
Mike der Kinderen/Laws Westside d.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM6859 V 10-89 Micromate ISEE
3.7 Volts
December 24, 2018 by Instantel
UM6859_20190705110436.IDFW

Notes
Location: Between 201 & 207 Westside Drive
Client: Water Ford Group
User Name: Orica Canada Inc.
General: Port Colborne,ON

Extended Notes
Sand Bagged
N-42.90081 W-79.26573  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
<88 dB(L)
10.7 Hz
Passed (Freq = 19.7 Hz Amp = 1180 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.521

31
0.001
0.035
0.008

Passed
7.1
3.8

Vert
0.284

37
0.013
0.012
0.002

Passed
7.3
3.8

Long
0.843

28
0.043
0.021
0.016

Passed
7.1
4.0

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 1.642 mm/s at 0.001 sec
N/A: Not Applicable   

USBM RI8507 And OSMRE
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Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 1.000 pa.(L)/div Sensor Check



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 21,741 te 8,362 m3

Total tonnes per day: 40,301 te LML22-42
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 70 holes
GPS Coordinates: °N Latitude °W Longitude … including: 0 Dead Holes

      Centre of Blast    Centre of Blast … and: 0 Helper Holes
Helper Hole Collar: 0.0 ft avg

Wind from the: W at 20 kph Temperature: °C # Rows Blasted: 3 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 12.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 30,000 ft Spacing: 13.0 ft avg

# Holes: 26 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 12.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 70 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 44 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 27.0 ft avg

Hole Depth: 27.0 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
70 1 Material used: 3/4" Stone
70 1 - Charge Length -

0 Front Row: 20.0 ft avg
total explosives weight in Blast (kg): Main Body: 20.0 ft avg

Pkgd Prod (0 kg) % of Total kg: - Charge Weight -
Front Row: 58.4 kg/hole

1 Main Body: 58.4 kg/hole
1 Max. per delay: 72.0 kg/delay
0 SD () Equation: 195.0 kg/delay

Total kg Loaded: 4,362 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.879 lb/yd3 Yield PF: 0.201 kg/te (actual)

0.825 lb/yd3 Front row: 0.188 kg/te (theoretical)

0.825 lb/yd3 Main Body: 0.188 kg/te (theoretical)

0.825 lb/yd3 "KPI" PF: 0.188 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

Depths to caculate tonnage were based on actual measured depths 

2

1

8.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

19-030MB
2516631
11:08 AM

2
5

42.89460

33 ms

65 ms

4,322

Blast Report
Waterford

Mike Derkinderen

27,180

CONNECTADET 9M

CONNECTADET 9M

Middle Bench
79.29524

1,892.9

Rock Density:

Laws - Middle Lift
S192518

2019-08-09

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
22,858

21 to 25

4,362

0.23

cs returned

Boosters:

0.0
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d)Sub-drill: 0.0 ft avg
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e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
23.80.34
15.9

PENTEX 12 (OR EQUIVALENT)

PENTEX 8 (OR EQUIVALENT)

0.0%

Note Exception

# used

# of Helpers (this Blast)

kg

EXEL HANDIDET 9m 25/500

# used
1

70

Detonators:

Packaged Explosives:

70

cs shipped

kg / unit

EXEL HANDIDET 12m

case #'s ms
UNITRONIC 600 6M

2

25/500

Note Exception

10MINI STEM PLUGS - 6015 (4")

1

Resource Deployment:

U of M
units

units

units

1.0

0.0

0.0

5.0

0.0

Laws 2019-08-09 Blast 19-030MB.xlsm Blast Report
# Public



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

0.0
0.0

(418.9)²
30²

175,477
900

195

Mike der Kinderen

2nd Reading

2504.2
Did
Not

Distance (2nd Seis. From Centre of Blast)

Trigger

Average 42.90081 79.26573 0.748760 1.383448

207 Westside Dr, Port Colborne,On (At edge of vegetable garden)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

23.0
8.0

113.0

0.00000
0.0
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748760 1.383448
2nd Reading

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
418.9

42.89269 79.29082

79.29524

42.89465
42.89456
42.89460

(N) Radians (W) Radians
0.748619 1.383886

1.3839630.748652

Blast Report Laws - Middle Lift 19-030MB
S192518 2516631

Waterford 2019-08-09 11:08 AM

(N) RadiansEnter o W Long.
79.29526

Enter o N Lat.
42.89460

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

42.90081 79.26573

1.383952
Back Row Corner 1.383973

Average (Centre of Blast) 1.383963

0.748653
0.748651
0.748652

79.29464
79.29583

Laws 2019-08-09 Blast 19-030MB.xlsm Blast Report
# Public



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Middle Lift 19-030MB
S192518 2516631

Waterford 8/9/2019

page 2

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

Laws 2019-08-09 Blast 19-030MB.xlsm Design p2
# Public



Event Report

Printed: August 9, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Long at 11:08:14 August 9, 2019
Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
5.01 sec (Auto=4Sec) at 2048 sps
MIKE DERKNDEREN/Laws Erie Peat S.MMB

Serial Number
Battery Level
Unit Calibration
File Name

UM6857 V 10-89 Micromate ISEE
3.7 Volts
January 15, 2019 by Instantel
UM6857_20190809110814.IDFW

Notes
Location: Erie Peat Road
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: SAND BAGGED

Extended Notes
42.89269 ,-79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
113.0 dB(L) at 1.363 sec
33 Hz
Passed (Freq = 19.7 Hz Amp = 1199 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
7.969

23
0.640
0.179
0.049

Passed
7.3
3.3

Vert
3.452

64
0.498
0.202
0.014

Passed
7.5
3.3

Long
5.880

24
0.604
0.304
0.045

Passed
7.1
3.6

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 8.872 mm/s at 0.640 sec

USBM RI8507 And OSMRE
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0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 2.000 pa.(L)/div Sensor Check



207 Westside Drive, Portcolbourne,On
Waterford Group

Laws 2019-08-09 Blast 19-030MB & 19-031MB

Event Report: Monitor Log - Micromate ISEE # UM6859-Compliance

Start Time End Time Status

------------------------ ------------------------ SERIAL NUMBER: UM6859
Aug 9 /19 06:39:12 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 123.0 dB 
Aug 9 /19 06:39:12 Aug 9 /19 13:59:00 No events recorded.  (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 123.0 dB 

Printed: August 9, 2019 (V 10.72 - 10.74) Page 1  



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 18,560 te 7,138 m3

Total tonnes per day: 40,301 te LML22-42
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 60 holes
GPS Coordinates: °N Latitude °W Longitude … including: 0 Dead Holes

      Centre of Blast    Centre of Blast … and: 0 Helper Holes
Helper Hole Collar: 0.0 ft avg

Wind from the: W at 20 kph Temperature: °C # Rows Blasted: 3 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 12.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 30,000 ft Spacing: 13.0 ft avg

# Holes: 21 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 12.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 60 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 39 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 26.9 ft avg

Hole Depth: 26.9 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
60 1 Material used: 3/4" Stone
60 1 - Charge Length -

0 Front Row: 19.9 ft avg
total explosives weight in Blast (kg): Main Body: 19.9 ft avg

Pkgd Prod (0 kg) % of Total kg: - Charge Weight -
Front Row: 58.1 kg/hole

1 Main Body: 58.1 kg/hole
1 Max. per delay: 66.0 kg/delay
0 SD () Equation: 132.5 kg/delay

Total kg Loaded: 3,662 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.865 lb/yd3 Yield PF: 0.197 kg/te (actual)

0.823 lb/yd3 Front row: 0.188 kg/te (theoretical)

0.823 lb/yd3 Main Body: 0.188 kg/te (theoretical)

0.823 lb/yd3 "KPI" PF: 0.188 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

Depths to caculate tonnage were based on actual measured depths 

2

1

8.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

19-031MB
2516631
1:40 PM

3

42.89462

65 ms

3,628

Blast Report
Waterford

Mike Derkinderen

22,858

CONNECTADET 9M

Middle Bench
79.29414

1,616.0

Rock Density:

Laws - Middle Lift
S192518

2019-08-09

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
19,230

21 to 25

3,662

0.23

cs returned

Boosters:

0.0
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el

d 
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w
de

r F
ac

to
r (

kg
 L

oa
de

d 
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e 
Bl

as
te

d)Sub-drill: 0.0 ft avg

Th
eo

re
tic

al
 P

F 
(B

as
ed

 o
n 

a 
si

ng
le

 h
ol

e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
20.40.34
13.6

PENTEX 12 (OR EQUIVALENT)

PENTEX 8 (OR EQUIVALENT)

0.0%

Note Exception

# used

# of Helpers (this Blast)

kg

EXEL HANDIDET 9m 25/500

# used
1

60

Detonators:

Packaged Explosives:

60

cs shipped

kg / unit

EXEL HANDIDET 12m

case #'s ms
UNITRONIC 600 6M

2

25/500

Note Exception

3MINI STEM PLUGS - 6015 (4")

1

Resource Deployment:

U of M
units

units

units

1.0

0.0

0.0

4.0

0.0

Laws 2019-08-09 Blast 19-031MB.xlsm Blast Report
# Public



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

0.0
0.0

(345.3)²
30²

119,232
900

132

Mike der Kinderen

2nd Reading

2417.0
Did
Not

Distance (2nd Seis. From Centre of Blast)

Trigger

Average 42.90081 79.26573 0.748760 1.383448

207 Westside Dr, Port Colborne,On (At edge of vegetable garden)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

24.0
8.4

112.1

0.00000
0.0
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748760 1.383448
2nd Reading

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
345.3

42.89269 79.29082

79.29414

42.89465
42.89459
42.89462

(N) Radians (W) Radians
0.748619 1.383886

1.3839440.748652

Blast Report Laws - Middle Lift 19-031MB
S192518 2516631

Waterford 2019-08-09 1:40 PM

(N) RadiansEnter o W Long.
79.29416

Enter o N Lat.
42.89462

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

42.90081 79.26573

1.383951
Back Row Corner 1.383936

Average (Centre of Blast) 1.383944

0.748653
0.748652
0.748652

79.29453
79.29372

Laws 2019-08-09 Blast 19-031MB.xlsm Blast Report
# Public



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Middle Lift 19-030MB
S192518 2516631

Waterford 8/9/2019

page 2

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

Laws 2019-08-09 Blast 19-030MB.xlsm Design p2
# Public



Event Report

Printed: August 9, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Long at 13:40:33 August 9, 2019
Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
4.619 sec (Auto=4Sec) at 2048 sps
MIKE DERKNDEREN/Laws Erie Peat S.MMB

Serial Number
Battery Level
Unit Calibration
File Name

UM6857 V 10-89 Micromate ISEE
3.7 Volts
January 15, 2019 by Instantel
UM6857_20190809134033.IDFW

Notes
Location: Erie Peat Road
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: SAND BAGGED

Extended Notes
42.89269 ,-79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
112.1 dB(L) at 1.146 sec
13.1 Hz
Passed (Freq = 19.7 Hz Amp = 1118 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
7.543
13.7

0.472
0.197
0.059

Passed
7.3
3.2

Vert
3.878

37
0.587
0.271
0.016

Passed
7.3
3.3

Long
8.418

24
0.426
0.369
0.047

Passed
7.1
3.6

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 10.45 mm/s at 0.426 sec

USBM RI8507 And OSMRE
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0.00.0 1.0 2.0 3.0 4.0 5.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 2.000 pa.(L)/div Sensor Check



207 Westside Drive, Portcolbourne,On
Waterford Group

Laws 2019-08-09 Blast 19-030MB & 19-031MB

Event Report: Monitor Log - Micromate ISEE # UM6859-Compliance

Start Time End Time Status

------------------------ ------------------------ SERIAL NUMBER: UM6859
Aug 9 /19 06:39:12 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 123.0 dB 
Aug 9 /19 06:39:12 Aug 9 /19 13:59:00 No events recorded.  (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 123.0 dB 

Printed: August 9, 2019 (V 10.72 - 10.74) Page 1  



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 23,545 te 9,056 m3

Total tonnes per day: 42,231 te LML22-42
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 75 holes
GPS Coordinates: °N Latitude °W Longitude … including: 0 Dead Holes

      Centre of Blast    Centre of Blast … and: 0 Helper Holes
Helper Hole Collar: 0.0 ft avg

Wind from the: E at 10 kph Temperature: °C # Rows Blasted: 3 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 12.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 30,000 ft Spacing: 13.0 ft avg

# Holes: 28 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 12.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 75 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 47 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 27.3 ft avg

Hole Depth: 27.3 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
75 1 Material used: 3/4" Stone
75 1 - Charge Length -

0 Front Row: 20.3 ft avg
total explosives weight in Blast (kg): Main Body: 20.3 ft avg

Pkgd Prod (0 kg) % of Total kg: - Charge Weight -
Front Row: 59.3 kg/hole

1 Main Body: 59.3 kg/hole
1 Max. per delay: 70.0 kg/delay
0 SD () Equation: 189.8 kg/delay

Total kg Loaded: 4,753 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.885 lb/yd3 Yield PF: 0.202 kg/te (actual)

0.828 lb/yd3 Front row: 0.189 kg/te (theoretical)

0.828 lb/yd3 Main Body: 0.189 kg/te (theoretical)

0.828 lb/yd3 "KPI" PF: 0.189 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

2

1

8.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

19-032MB
2532517
10:44 AM

3

42.89450

65 ms

4,710

Blast Report
Waterford

Mike Derkinderen

33,510

CONNECTADET 9M

Middle Bench
79.29524

2,050.0

Rock Density:

Laws - Middle Lift
S192729

2019-09-18

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
28,800

16 to 20

4,753

0.23

cs returned

Boosters:

0.0
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d)Sub-drill: 0.0 ft avg
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e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
25.50.34
17.0

PENTEX 12 (OR EQUIVALENT)

PENTEX 8 (OR EQUIVALENT)

0.0%

Note Exception

# used

# of Helpers (this Blast)

kg

EXEL HANDIDET 9m 25/500

# used
1

75

Detonators:

Packaged Explosives:

75

cs shipped

kg / unit

EXEL HANDIDET 12m

case #'s ms
UNITRONIC 600 6M

2

25/500

Note Exception

5MINI STEM PLUGS - 6015 (4")

1

Resource Deployment:

U of M
units

units

units

1.0

0.0

0.0

4.0

0.0

Laws 2019-09-18 Blast 19-032MB.xlsm Blast Report
#Public



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

0.0
0.0

(413.3)²
30²

170,817
900

190

Mike der Kinderen

2nd Reading

2507.1
Did
Not

Distance (2nd Seis. From Centre of Blast)

Trigger

Average 42.90081 79.26573 0.748760 1.383448

207 Westside Dr, Port Colborne,On (At edge of vegetable garden)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

85.0
6.8

108.7

0.00000
0.0
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748760 1.383448
2nd Reading

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
413.3

42.89269 79.29082

79.29524

42.89453
42.89448
42.89450

(N) Radians (W) Radians
0.748619 1.383886

1.3839630.748650

Blast Report Laws - Middle Lift 19-032MB
S192729 2532517

Waterford 2019-09-18 10:44 AM

(N) RadiansEnter o W Long.
79.29521

Enter o N Lat.
42.89450

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

42.90081 79.26573

1.383972
Back Row Corner 1.383954

Average (Centre of Blast) 1.383963

0.748651
0.748650
0.748650

79.29578
79.29473

Laws 2019-09-18 Blast 19-032MB.xlsm Blast Report
#Public



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Middle Lift 19-032MB
S192729 2532517

Waterford 9/18/2019

page 2

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

Laws 2019-09-18 Blast 19-032MB.xlsm Design p2
#Public



Event Report

Printed: September 18, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Long at 10:44:33 September 18, 2019
Geo: 1.500 mm/s, Mic: 124.0 dB(L)
Geo: 254.0 mm/s
4.866 sec (Auto=4Sec) at 2048 sps
Mike der Kinderen/Laws Erie Peat S.MMB

Serial Number
Battery Level
Unit Calibration
File Name

UM6859 V 10-89 Micromate ISEE
3.7 Volts
December 24, 2018 by Instantel
UM6859_20190918104433.IDFW

Notes
Location: Erie Peat Rd 
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: Sand Bagged

Extended Notes
42.89959 79.29427  
Pipe line

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
108.7 dB(L) at 1.260 sec
12.8 Hz
Passed (Freq = 19.7 Hz Amp = 1389 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
6.227

32
0.388
0.181
0.034

Passed
7.1
3.9

Vert
3.436

38
0.456
0.179
0.010

Passed
7.3
3.9

Long
6.770

85
0.500
0.362
0.022

Passed
7.1
4.1

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 6.941 mm/s at 0.501 sec

USBM RI8507 And OSMRE
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0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 2.000 pa.(L)/div Sensor Check



207 Westside Drive, Portcolborne,On
Waterford Group

Laws 2019-09-18 Blast 19-032&19-033MB

Event Report: Monitor Log - Micromate ISEE # UM6857-Compliance

Start Time End Time Status

------------------------ ------------------------ SERIAL NUMBER: UM6857
Sep 18 /19 06:45:18 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 115.0 dB 
Sep 18 /19 13:43:20 Sep 18 /19 13:43:24 Event recorded.  Trigger Level   MicL: 115.0 dB 
Sep 18 /19 13:43:34 Sep 18 /19 13:43:38 Event recorded.  Trigger Level   Vert: 1.50 mm/s 
Sep 18 /19 13:43:46 Sep 18 /19 13:43:50 Event recorded.  Trigger Level   Vert: 1.50 mm/s 
Sep 18 /19 13:43:50 Sep 18 /19 13:43:57 Event recorded.  (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 115.0 dB 

Printed: September 18, 2019 (V 10.72 - 10.74) Page 1  



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 18,686 te 7,187 m3

Total tonnes per day: 42,231 te LML22-42
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 60 holes
GPS Coordinates: °N Latitude °W Longitude … including: 0 Dead Holes

      Centre of Blast    Centre of Blast … and: 0 Helper Holes
Helper Hole Collar: 0.0 ft avg

Wind from the: SE at 10 kph Temperature: °C # Rows Blasted: 3 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 12.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 30,000 ft Spacing: 13.0 ft avg

# Holes: 21 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 12.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 60 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 39 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 27.1 ft avg

Hole Depth: 27.1 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
0 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
60 1 Material used: 3/4" Stone
60 1 - Charge Length -

0 Front Row: 20.1 ft avg
total explosives weight in Blast (kg): Main Body: 20.1 ft avg

Pkgd Prod (0 kg) % of Total kg: - Charge Weight -
Front Row: 58.7 kg/hole

1 Main Body: 58.7 kg/hole
1 Max. per delay: 63.0 kg/delay
0 SD () Equation: 126.4 kg/delay

Total kg Loaded: 3,634 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.852 lb/yd3 Yield PF: 0.194 kg/te (actual)

0.825 lb/yd3 Front row: 0.188 kg/te (theoretical)

0.825 lb/yd3 Main Body: 0.188 kg/te (theoretical)

0.825 lb/yd3 "KPI" PF: 0.188 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

2

1

6.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

19-033MB
2532517
1:21 PM

3

42.89452

65 ms

3,600

Blast Report
Waterford

Mike Derkinderen

28,800

CONNECTADET 9M

Middle Bench
79.29412

1,627.0

Rock Density:

Laws - Middle Lift
S192729

2019-09-18

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
25,200

21 to 25

3,634

0.23

cs returned

Boosters:

0.0
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Th
eo

re
tic

al
 P

F 
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e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
20.40.34
13.6

PENTEX 12 (OR EQUIVALENT)

PENTEX 8 (OR EQUIVALENT)

0.0%

Note Exception

# used

# of Helpers (this Blast)

kg

EXEL HANDIDET 9m 25/500

# used
1

60

Detonators:

Packaged Explosives:

60

cs shipped

kg / unit

EXEL HANDIDET 12m

case #'s ms
UNITRONIC 600 6M

2

25/500

Note Exception

1

Resource Deployment:

U of M
units

units

units

1.0

0.0

0.0

3.0

0.0

Laws 2019-09-18 Blast 19-033MB.xlsm Blast Report
#Public



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

0.0
0.0

(337.3)²
30²

113,771
900

126

Mike der Kinderen

2nd Reading

2418.8
Did
Not

Distance (2nd Seis. From Centre of Blast)

Trigger

Average 42.90081 79.26573 0.748760 1.383448

207 Westside Dr, Port Colborne,On (At edge of vegetable garden)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

34.0
9.3

106.4

0.00000
0.0
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748760 1.383448
2nd Reading

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
337.3

42.89269 79.29082

79.29412

42.89455
42.89449
42.89452

(N) Radians (W) Radians
0.748619 1.383886

1.3839430.748651

Blast Report Laws - Middle Lift 19-033MB
S192729 2532517

Waterford 2019-09-18 1:21 PM

(N) RadiansEnter o W Long.
79.29410

Enter o N Lat.
42.89452

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

42.90081 79.26573

1.383951
Back Row Corner 1.383936

Average (Centre of Blast) 1.383943

0.748651
0.748650
0.748651

79.29453
79.29372

Laws 2019-09-18 Blast 19-033MB.xlsm Blast Report
#Public



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Middle Lift 19-033MB
S192729 2532517

Waterford 9/18/2019

page 2

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

Laws 2019-09-18 Blast 19-033MB.xlsm Design p2
#Public



Event Report

Printed: September 18, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Long at 13:21:32 September 18, 2019
Geo: 1.500 mm/s, Mic: 124.0 dB(L)
Geo: 254.0 mm/s
4.875 sec (Auto=4Sec) at 2048 sps
Mike der Kinderen/Laws Erie Peat S.MMB

Serial Number
Battery Level
Unit Calibration
File Name

UM6859 V 10-89 Micromate ISEE
3.7 Volts
December 24, 2018 by Instantel
UM6859_20190918132132.IDFW

Notes
Location: Erie Peat Rd 
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: Sand Bagged

Extended Notes
42.89959 79.29427  
Pipe line

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
106.4 dB(L) at 1.183 sec
6.5 Hz
Passed (Freq = 19.7 Hz Amp = 1389 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
6.061

26
0.410
0.169
0.045

Passed
7.1
3.9

Vert
4.871

57
0.615
0.260
0.013

Passed
7.3
3.9

Long
9.308

34
0.579
0.420
0.063

Passed
7.1
4.1

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 10.44 mm/s at 0.579 sec

USBM RI8507 And OSMRE
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0.00.0 1.0 2.0 3.0 4.0 5.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 5.000 mm/s/div Mic: 1.000 pa.(L)/div Sensor Check



207 Westside Drive, Portcolborne,On
Waterford Group

Laws 2019-09-18 Blast 19-032&19-033MB

Event Report: Monitor Log - Micromate ISEE # UM6857-Compliance

Start Time End Time Status

------------------------ ------------------------ SERIAL NUMBER: UM6857
Sep 18 /19 06:45:18 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 115.0 dB 
Sep 18 /19 13:43:20 Sep 18 /19 13:43:24 Event recorded.  Trigger Level   MicL: 115.0 dB 
Sep 18 /19 13:43:34 Sep 18 /19 13:43:38 Event recorded.  Trigger Level   Vert: 1.50 mm/s 
Sep 18 /19 13:43:46 Sep 18 /19 13:43:50 Event recorded.  Trigger Level   Vert: 1.50 mm/s 
Sep 18 /19 13:43:50 Sep 18 /19 13:43:57 Event recorded.  (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 115.0 dB 

Printed: September 18, 2019 (V 10.72 - 10.74) Page 1  



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 19,063 te 7,332 m3

Total tonnes per day: 19,063 te TBD
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 212 holes
GPS Coordinates: °N Latitude °W Longitude … including: 0 Dead Holes

      Centre of Blast    Centre of Blast … and: 0 Helper Holes
Helper Hole Collar: 0.0 ft avg

Wind from the: NE at 15 kph Temperature: °C # Rows Blasted: 4 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 9.0 ft avg
Partly Cloudy: x Snow: Inversion: Ceiling 1,000 ft Spacing: 9.0 ft avg

# Holes: 50 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 9.0 ft avg
Primary Bit diam: 92.1 mm 0°      # Holes: 212 = ft  ( 3 5/8 "  diam) Spacing: 9.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 162 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 15.1 ft avg

Hole Depth: 15.1 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
1 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 8.0 ft avg

# used Main Body: 8.0 ft avg
222 1 Material used: 3/4" stone

0 - Charge Length -
0 Front Row: 7.1 ft avg

total explosives weight in Blast (kg): Main Body: 7.1 ft avg
Pkgd Prod (25 kg) % of Total kg: - Charge Weight -

Front Row: 17.0 kg/hole
222 1 Main Body: 17.0 kg/hole

0 Max. per delay: 18.0 kg/delay
0 SD () Equation: 297.2 kg/delay

Total kg Loaded: 4,060 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.933 lb/yd3 Yield PF: 0.213 kg/te (actual)

0.826 lb/yd3 Front row: 0.189 kg/te (theoretical)

0.826 lb/yd3 Main Body: 0.189 kg/te (theoretical)

0.826 lb/yd3 "KPI" PF: 0.189 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

Total holes =         212 Holes

Rate code to be determined

Dennis From WaterFord Group requested 8' collars to increase armour stone

Design 19-002BB 16holes

Design 19-003BB 16holes

Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

Design 19-007BB 78holes

Design 19-008BB 102Holes

1

11.0

19-034
2538966
12:46 PM

42.89711

3,960

25/500

Blast Report
Waterford

Mike Derkinderen

25,820

0.0

Bottom Bench
79.29278

3,196.5

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

Rock Density:

Laws - Bottom Lift
S192770

2019-10-02

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
21,860

16 to 20

4,060

cs returned

Boosters:
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e)kg

FORTEL PRO 75X400

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
75.50.34PENTEX 12 (OR EQUIVALENT)

0.6%

Note Exception

# used

2

# of Helpers (this Blast)

25
kg

UNITRONIC 600 6M

# used

1

Detonators:

Packaged Explosives:
1

6

cs shipped
2

kg / unit

CONNECTADET 9M

case #'s ms
EXEL HANDIDET 7m

2

65 ms

Note Exception

1

Resource Deployment:

U of M
units

units

units

1.0

0.0

0.0

5.5

1.0

Laws 2019-10-02 Blast 19-034 BB.xlsm Blast Report
#General



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

(517.2)²
30²

267,496
900

297

Mike Derkinderen

2nd Reading

2244.6
1.3

23.0

Distance (2nd Seis. From Centre of Blast)

Less then 88

Average 42.90081 79.26573 0.748760 1.383448

Between 201 & 207 West Side Road, Port Colborne, ON

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

33.0
4.0

107.8

0.00000
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748760 1.383448
2nd Reading

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
517.2

42.89269 79.29082 0.748619 1.383886

42.89713

79.29278
42.89710
42.89711

(N) Radians (W) Radians

1.3839200.748696

Blast Report Laws - Bottom Lift 19-034
S192770 2538966

Waterford 2019-10-02 12:46 PM

(N) RadiansEnter o W Long.
79.29275

Enter o N Lat.
42.89710

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

42.90081 79.26573

1.383927
Back Row Corner 1.383914

Average (Centre of Blast) 1.383920

0.748696
0.748696
0.748696

79.29319
79.29241

Laws 2019-10-02 Blast 19-034 BB.xlsm Blast Report
#General



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

page 2

Blast Design Laws - Bottom Lift 19-019
S191856

Waterford 4/2/2019

Laws 2019-04-02 Blast 19-019BB.xlsm Design p2



Event Report

Printed: October 2, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Long at 12:46:53 October 2, 2019
Geo: 1.500 mm/s, Mic: 124.0 dB(L)
Geo: 254.0 mm/s
5.353 sec (Auto=4Sec) at 2048 sps
Mike der Kinderen/Laws Erie Peat S.MMB

Serial Number
Battery Level
Unit Calibration
File Name

UM6859 V 10-89 Micromate ISEE
3.6 Volts
December 24, 2018 by Instantel
UM6859_20191002124653.IDFW

Notes
Location: Erie Peat Rd 
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: Sand Bagged

Extended Notes
42.89959 79.29427  
Pipe line

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
107.8 dB(L) at 1.838 sec
10.1 Hz
Passed (Freq = 19.7 Hz Amp = 1369 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
4.028

33
0.497
0.135
0.019

Passed
7.3
3.8

Vert
1.907

47
0.716
0.087
0.008

Passed
7.3
3.9

Long
2.901

35
1.187
0.150
0.015

Passed
7.1
4.1

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 4.426 mm/s at 0.497 sec

USBM RI8507 And OSMRE
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0.00.0 1.0 2.0 3.0 4.0 5.0 6.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.50 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 2.000 pa.(L)/div Sensor Check



Event Report

Printed: October 2, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Tran at 12:46:56 October 2, 2019
Geo: 0.200 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
5.54 sec (Auto=4Sec) at 2048 sps
MIKE DERKNDEREN/Laws Westside.MMB

Serial Number
Battery Level
Unit Calibration
File Name

UM6857 V 10-89 Micromate ISEE
3.7 Volts
January 15, 2019 by Instantel
UM6857_20191002124656.IDFW

Notes
Location: 207 Westside rd
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: SAND BAGGED

Extended Notes
N42.90081,W-79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
<88 dB(L)
11.0 Hz
Passed (Freq = 19.7 Hz Amp = 1382 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.324

23
0.238
0.026
0.009

Passed
7.3
3.4

Vert
0.355

43
1.261
0.018
0.002

Passed
7.3
3.3

Long
0.765

28
0.238
0.028
0.005

Passed
7.1
3.7

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 1.536 mm/s at 0.238 sec
N/A: Not Applicable   

USBM RI8507 And OSMRE
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0.00.0 1.0 2.0 3.0 4.0 5.0 6.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.50 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 1.000 pa.(L)/div Sensor Check



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 49,387 te 20,578 m3

Total tonnes per day: 49,387 te LTL12-23
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 439 holes
GPS Coordinates: °N Latitude °W Longitude … including: 9 Dead Holes

      Centre of Blast    Centre of Blast … and: 0 Helper Holes
Helper Hole Collar: 0.0 ft avg

Wind from the: NW at 30 kph Temperature: °C # Rows Blasted: 9 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: x Burden: 13.0 ft avg
Partly Cloudy: Snow: Inversion: Ceiling 2,400 ft Spacing: 13.0 ft avg

# Holes: 45 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 13.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 439 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 394 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 10.0 ft avg

Hole Depth: 10.0 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
1 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 7.0 ft avg

# used Main Body: 7.0 ft avg
441 1 Material used: 3/4" stone

0 - Charge Length -
0 Front Row: 3.0 ft avg

total explosives weight in Blast (kg): Main Body: 3.0 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 8.7 kg/hole
1 1 Main Body: 8.7 kg/hole

0 Max. per delay: 13.0 kg/delay
0 SD () Equation: 90.4 kg/delay

Total kg Loaded: 4,350 kg
2.40 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.356 lb/yd3 Yield PF: 0.088 kg/te (actual)

0.308 lb/yd3 Front row: 0.076 kg/te (theoretical)

0.308 lb/yd3 Main Body: 0.076 kg/te (theoretical)

0.308 lb/yd3 "KPI" PF: 0.076 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

Connectadet 9M 65 ms   sold 1

3 helpers due to the number of holes

2 Holes received secondary primers

42 ms

2

1

18.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

19-035
2545038
2:02 PM

12

42.89386

25 ms

33 ms

4,200

Blast Report
Waterford

Mike Derkinderen

24,900

CONNECTADET 9M

CONNECTADET 9M

Top Bench
79.29393

4,390.0

Rock Density:

Laws - Top Lift
S192801

2019-10-17

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
20,700

1 to 5

4,350

cs returned

Boosters:

0.0
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# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
149.90.34PENTEX 12 (OR EQUIVALENT)

FORTEL PRO 75X400

0.0%

Note Exception

# used

# of Helpers (this Blast)

0
kg

EXEL HANDIDET 12m 25/500

# used

1

89

Detonators:

Packaged Explosives:
4

352

cs shipped
4

kg / unit

EXEL HANDIDET 7m

case #'s ms
UNITRONIC 600 9M

3

25/500

Note Exception

1

17

HARNESS WIRE DUPLEX (6 PACK) 400M

1

Resource Deployment:

CONNECTADET 9M
U of M

units

units

units

1.0

0.0

0.0

8.0

1.0

Laws 2019-10-17 Blast 19-035TB.xlsm Blast Report
#Confidential



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

(285.2)²
30²

81,339
900

90

Mike Derkinderen

2nd Reading

2427.1
0.2

29.0

Distance (2nd Seis. From Centre of Blast)

104.4

Average 42.90081 79.26573 0.748760 1.383448

Between 201 & 207 West Side Road, Port Colborne, ON

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

26.0
2.8

123.6

0.00000
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748760 1.383448
2nd Reading

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
285.2

42.89269 79.29082

79.29393

42.89387
42.89381
42.89386

(N) Radians (W) Radians
0.748619 1.383886

1.3839550.748640

Blast Report Laws - Top Lift 19-035
S192801 2545038

Waterford 2019-10-17 2:02 PM

(N) RadiansEnter o W Long.
79.29478

Enter o N Lat.
42.89389

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

42.90081 79.26573

1.383933
Back Row Corner 1.383933

Average (Centre of Blast) 1.383940

0.748639
0.748638
0.748639

79.29351
79.29351

Laws 2019-10-17 Blast 19-035TB.xlsm Blast Report
#Confidential



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Top Lift 19-035
S192801 2545038

Waterford 10/17/2019

page 2

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

Laws 2019-10-17 Blast 19-035TB.xlsm Design p2
#Confidential



Event Report

Printed: October 17, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Tran at 14:02:27 October 17, 2019
Geo: 1.500 mm/s, Mic: 124.0 dB(L)
Geo: 254.0 mm/s
5.761 sec (Auto=4Sec) at 2048 sps
Mike der Kinderen/Laws Erie Peat S.MMB

Serial Number
Battery Level
Unit Calibration
File Name

UM6859 V 10-89 Micromate ISEE
3.6 Volts
December 24, 2018 by Instantel
UM6859_20191017140227.IDFW

Notes
Location: Erie Peat Rd 
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: Sand Bagged

Extended Notes
42.89959 79.29427  
Pipe line

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
123.6 dB(L) at 1.648 sec
24 Hz
Passed (Freq = 19.7 Hz Amp = 1358 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
1.884

41
1.242
0.072
0.020

Passed
7.1
4.0

Vert
1.758

43
0.676
0.084
0.009

Passed
7.3
3.9

Long
2.774

26
1.560
0.137
0.018

Passed
7.1
4.1

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 2.902 mm/s at 1.128 sec

USBM RI8507 And OSMRE
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0.00.0 1.0 2.0 3.0 4.0 5.0 6.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.50 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div Sensor Check



Event Report

Printed: October 17, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Tran at 14:02:31 October 17, 2019
Geo: 0.200 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
4.324 sec (Auto=4Sec) at 2048 sps
MIKE DERKNDEREN/Laws Westside.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM6857 V 10-89 Micromate ISEE
3.6 Volts
January 15, 2019 by Instantel
UM6857_20191017140231.IDFW

Notes
Location: 207 Westside rd
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: SAND BAGGED

Extended Notes
N42.90081,W-79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
104.4 dB(L) at 1.135 sec
4.0 Hz
Passed (Freq = 19.7 Hz Amp = 1525 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
0.244

29
0.325
0.012
0.007

Passed
7.3
3.5

Vert
0.142

31
0.356
0.010
0.039

Passed
7.3
3.4

Long
0.189

27
0.276
0.012
0.001

Passed
7.3
3.5

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 0.289 mm/s at 0.327 sec

USBM RI8507 And OSMRE

Ve
lo
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ty

 (m
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Frequency (Hz)
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Tran: +  Vert: x  Long: ø  

No velocity above 1.00 mm/s

><

0.00.0 1.0 2.0 3.0 4.0 5.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 1.000 pa.(L)/div Sensor Check



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 44,104 te 18,376 m3

Total tonnes per day: 44,104 te LTL12-23
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 394 holes
GPS Coordinates: °N Latitude °W Longitude … including: 10 Dead Holes

      Centre of Blast    Centre of Blast … and: 0 Helper Holes
Helper Hole Collar: 0.0 ft avg

Wind from the: SE at 15 kph Temperature: °C # Rows Blasted: 10 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 13.0 ft avg
Partly Cloudy: x Snow: x Inversion: Ceiling 2,700 ft Spacing: 13.0 ft avg

# Holes: 40 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 13.0 ft avg
Primary Bit diam: 101.6 mm 0°      # Holes: 396 = ft  ( 4 "  diam) Spacing: 13.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 354 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 10.0 ft avg

Hole Depth: 10.0 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
1 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 6.0 ft avg

# used Main Body: 6.0 ft avg
394 1 Material used: 3/4" stone

0 - Charge Length -
0 Front Row: 4.0 ft avg

total explosives weight in Blast (kg): Main Body: 4.0 ft avg
Pkgd Prod (25 kg) % of Total kg: - Charge Weight -

Front Row: 11.7 kg/hole
1 1 Main Body: 11.7 kg/hole

0 Max. per delay: 18.0 kg/delay
0 SD () Equation: 118.2 kg/delay

Total kg Loaded: 5,899 kg
2.40 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.541 lb/yd3 Yield PF: 0.134 kg/te (actual)

0.411 lb/yd3 Front row: 0.102 kg/te (theoretical)

0.411 lb/yd3 Main Body: 0.102 kg/te (theoretical)

0.411 lb/yd3 "KPI" PF: 0.102 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

Package was needed on some front row holes due to lean burden

65 ms

1

1

16.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

19-036
2563310
2:52 PM

8

42.89360

25 ms

33 ms

5,740

Blast Report
Waterford

Mike Derkinderen

31,190

CONNECTADET 9M

CONNECTADET 9M

Top Bench
79.29462

3,960.0

Rock Density:

Laws - Top Lift
S192935

2019-12-02

page 1

0.0

CENTRA GOLD 70

Bulk Explosives: out (kg)in (kg)
25,450

-1 to -5

5,899
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Boosters:
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e)kg

# of Blasters (this Blast)

# of Blasts today (this Quarry)

kg
134.00.34PENTEX 12 (OR EQUIVALENT)

FORTEL PRO 75X400

0.4%

# used

# of Helpers (this Blast)

25
kg

# used

3

Detonators:

Packaged Explosives:
1

394

cs shipped
2

kg / unit

EXEL HANDIDET 7m

case #'s ms
UNITRONIC 600 6M

2

25/500

Note Exception

1

15

HARNESS WIRE DUPLEX (6 PACK) 400M

1

Resource Deployment:

CONNECTADET 9M
U of M

units

units

units

1.0

0.0

0.0

8.0

1.0

Laws 2019-12-02 Blast 19-036TB.xlsm Blast Report
#Confidential



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 1.5 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

(326.2)²
30²

106,406
900

118

Mike Derkinderen

2nd Reading

2489.1
0.4

27.0

Distance (2nd Seis. From Centre of Blast)

103.1

Average 42.90081 79.26573 0.748760 1.383448

Between 201 & 207 West Side Road, Port Colborne, ON

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

10.6
4.0

120.1

0.00000
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748760 1.383448
2nd Reading

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
326.2

42.89269 79.29082

79.29462

42.89379
42.89345
42.89360

(N) Radians (W) Radians
0.748619 1.383886

1.3839500.748634

Blast Report Laws - Top Lift 19-036
S192935 2563310

Waterford 2019-12-02 2:52 PM

(N) RadiansEnter o W Long.
79.29452

Enter o N Lat.
42.89357

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

42.90081 79.26573

1.383971
Back Row Corner 1.383935

Average (Centre of Blast) 1.383952

0.748638
0.748632
0.748635

79.29570
79.29364

Laws 2019-12-02 Blast 19-036TB.xlsm Blast Report
#Confidential



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Top Lift 19-036
S192935 2563310

Waterford 12/2/2019

page 2

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

Laws 2019-12-02 Blast 19-036TB.xlsm Design p2
#Confidential



Event Report

Printed: December 3, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Vert at 14:52:30 December 2, 2019
Geo: 1.500 mm/s, Mic: 120.0 dB(L)
Geo: 254.0 mm/s
5.0 sec at 2048 sps
Mike der Kinderen/Laws Erie Peat N.MMB

Serial Number
Battery Level
Unit Calibration
File Name

UM6859 V 10-89 Micromate ISEE
3.7 Volts
December 24, 2018 by Instantel
UM6859_20191202145230.IDFW

Notes
Location: Erie Peat Rd N
Client: Water Ford Group
User Name: Orica Canada Inc.
General: Sand Bagged

Extended Notes
42.89959, -79.29427  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
120.1 dB(L) at 1.109 sec
21 Hz
Passed (Freq = 19.7 Hz Amp = 1459 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
2.830

20
0.415
0.081
0.029

Passed
7.1
3.9

Vert
3.192

49
0.599
0.153
0.013

Passed
7.3
4.0

Long
3.965
10.6

0.793
0.107
0.048

Passed
7.1
4.2

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 4.231 mm/s at 0.237 sec

USBM RI8507 And OSMRE
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0.00.0 1.0 2.0 3.0 4.0 5.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 5.000 pa.(L)/div Sensor Check



Event Report

Printed: December 3, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Tran at 14:52:25 December 2, 2019
Geo: 0.200 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
4.832 sec (Auto=4Sec) at 2048 sps
MIKE DERKNDEREN/Laws Westside.mmb

Serial Number
Battery Level
Unit Calibration
File Name

UM6857 V 10-89 Micromate ISEE
3.7 Volts
January 15, 2019 by Instantel
UM6857_20191202145225.IDFW

Notes
Location: 207 Westside rd
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: SAND BAGGED

Extended Notes
N42.90081,W-79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
103.1 dB(L) at 1.724 sec
4.7 Hz
Passed (Freq = 19.7 Hz Amp = 1663 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
0.355

27
0.464
0.013
0.002

Passed
7.3
3.6

Vert
0.268

31
0.250
0.015
0.003

Passed
7.3
3.5

Long
0.268

29
0.717
0.013
0.002

Passed
7.1
3.8

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 0.443 mm/s at 0.479 sec

USBM RI8507 And OSMRE
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Tran: +  Vert: x  Long: ø  

No velocity above 1.00 mm/s

>

0.00.0 1.0 2.0 3.0 4.0 5.0

Trigger =

0.0MicL

0.0Long

0.0Vert

0.0Tran

Time Scale: 0.20 sec/div   Amplitude Scale: Geo: 2.000 mm/s/div Mic: 1.000 pa.(L)/div Sensor Check



Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

Blaster-in-charge: (Print Name) Tonnes Blasted: 18,696 te 7,191 m3

Total tonnes per day: 18,696 te LLL15-49
Rate 
Code

Blast Location: (Bench / Face) Total Holes Loaded: 209 holes
GPS Coordinates: °N Latitude °W Longitude … including: 0 Dead Holes

      Centre of Blast    Centre of Blast … and: 0 Helper Holes
Helper Hole Collar: 0.0 ft avg

Wind from the: SW at 20 kph Temperature: °C # Rows Blasted: 4 rows
x x - Pattern (Front Row)-

Clear: Rain: Overcast: Burden: 9.0 ft avg
Partly Cloudy: Snow: x Inversion: Ceiling 30,000 ft Spacing: 9.0 ft avg

# Holes: 51 front row
- Drilling Information - - Pattern (Main Body) -

Angle from Vertical Nominal Bit Diameter:  Burden: 9.0 ft avg
Primary Bit diam: 92.1 mm 0°      # Holes: 212 = ft  ( 3 5/8 "  diam) Spacing: 9.0 ft avg

Secondary Bit diam: mm 0°      # Holes: = ft  ( "  diam) # Holes: 158 main body
Tertiary Bit diam: mm 0°      # Holes: = ft  ( "  diam) Bench Height: 15.0 ft avg

Hole Depth: 15.0 ft avg
1 - Stone Decking -
0 Front Row: 0.0 ft avg

Main Body: 0.0 ft avg
1 # Decks: 0 per blast
0 - Collar Stemming -
0 Front Row: 8.0 ft avg

# used Main Body: 8.0 ft avg
210 1 Material used: 1/2" Clear

0 - Charge Length -
0 Front Row: 7.0 ft avg

total explosives weight in Blast (kg): Main Body: 7.0 ft avg
Pkgd Prod (0 kg) % of Total kg: - Charge Weight -

Front Row: 16.8 kg/hole
1 Main Body: 16.8 kg/hole
0 Max. per delay: 18.0 kg/delay
0 SD () Equation: 285.3 kg/delay

Total kg Loaded: 4,061 kg
2.60 g/cc = te/m3

Cord & Accessories: - Powder Factor -
0.952 lb/yd3 Yield PF: 0.217 kg/te (actual)

0.821 lb/yd3 Front row: 0.187 kg/te (theoretical)

0.821 lb/yd3 Main Body: 0.187 kg/te (theoretical)

0.821 lb/yd3 "KPI" PF: 0.187 kg/te (theoretical)

NOTES (ANY VARIATION FROM STANDARD):

BULK TRUCK CHARGE

BLASTER HOURS

HELPER HOURS

BORETRACK

Design 19-009BB & Design 19-010BB

1 defective booster was disposed of, hence why the dets and boosters don’t add up.

1

1

12.0Enter total Helper man-hours

Enter hours

Enter # trips extra beyond 1

ADVANCED BLAST DESIGN

SHOT LAYOUT FEE

Services:

Enter hours

# of MMU's (this Blast)

Enter Blaster hours

19-037
2565903
12:31 PM

6

42.89701

65 ms

3,990

Blast Report
Waterford

Mike Derkinderen

23,600

CONNECTADET 9M

Bottom Bench
79.29279

3,180.0

Rock Density:

Laws - Bottom Lift
S192980
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Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date: Blast Time:

1st 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

2nd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

3rd 

m
Post Blast Data: ppV: mm/s Trigger set at: 2.0 mm/s

frequency: Hz V / T / L : ? (Vertical, Transverse or Longitudinal)
air overpressure: dB Trigger set at: 115 dB

Scaling Factor denotes the degree of Blast confinement.
The higher the SF, the more confined the Blast.
A Scaling Factor of 30 is commonly used in the Scaled Distance formula for Quarry Bench Blasting:

Enter a scaling Factor: 30  Quarry Bench Blasting - 2 Free Faces

W = D2

30²

= kg

= kg

Maximum Indicated Charge Weight per Delay = kg

jim bray

Orica
Blaster-in-charge:

Signature required, indicating that
Blast Report is Complete & Accurate.

0.0
0.0

(506.7)²
30²

256,745
900

285

Mike der Kinderen

2nd Reading

2246.9
Did
Not

Distance (2nd Seis. From Centre of Blast)

Trigger

Average 42.90081 79.26573 0.748760 1.383448

Between 201 & 207 West Side Road, Port Colborne, ON

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading

27.0
2.9

106.2

0.00000
0.0
0.0

Erie Peat Rd

Average 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long. (N) Radians (W) Radians
1st Reading 0.748760 1.383448
2nd Reading

0.748619 1.383886
Distance (1st Seis. From Centre of Blast)

Seismograph Co-ordinates Enter o N Lat. Enter o W Long.
1st Reading
2nd Reading

Average 42.89269 79.29082
506.7

42.89269 79.29082

79.29279

42.89703
42.89700
42.89701

(N) Radians (W) Radians
0.748619 1.383886

1.3839200.748694

Blast Report Laws - Bottom Lift 19-037
S192980 2565903

Waterford 2019-12-11 12:31 PM

(N) RadiansEnter o W Long.
79.29278

Enter o N Lat.
42.89700

page 2 (W) RadiansBlast Co-ordinates
Mid Blast
Front Row Corner

42.90081 79.26573

1.383927
Back Row Corner 1.383913

Average (Centre of Blast) 1.383920

0.748694
0.748694
0.748694

79.29319
79.29240
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Quarry: Blast Number:
P.O. #: Orica Order #:

Blast Date:

Paste ShotPlus Diagram inside Rectangle:

Orica
Blaster-in-charge:

Quarry Manager:

Blast Design Laws - Bottom Lift 19-037
S192980 2565903

Waterford 12/11/2019

page 2

Signature required, indicating
sign off on Blast Design.

Mike Derkinderen

Dennis Sodtka

Laws 2019-12-11 Blast 19-037BB.xlsm Design p2
#Confidential



Event Report

Printed: December 11, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Date/Time
Trigger Source
Range
Record Time
Operator/Setup:

Tran at 12:31:04 December 11, 2019
Geo: 1.500 mm/s, Mic: 115.0 dB(L)
Geo: 254.0 mm/s
5.054 sec (Auto=4Sec) at 2048 sps
MIKE DERKNDEREN/Laws Erie Peat S.MMB

Serial Number
Battery Level
Unit Calibration
File Name

UM6857 V 10-89 Micromate ISEE
3.6 Volts
January 15, 2019 by Instantel
UM6857_20191211123104.IDFW

Notes
Location: Erie Peat Road
Client: Waterford Laws Quarry
User Name: Orica Canada Inc.
General: SAND BAGGED

Extended Notes
42.89269 ,-79.29082  

Microphone
PSPL
ZC Freq
Channel Test

Linear Weighting
106.2 dB(L) at 2.221 sec
19.0 Hz
Passed (Freq = 19.7 Hz Amp = 1684 mv )

PPV
ZC Freq
Time (Rel. to Trig)
Peak Acceleration
Peak Displacement
Sensor Check
    Frequency 
    Overswing Ratio

Tran
2.908

27
0.062
0.086
0.017

Passed
7.1
3.7

Vert
1.742

45
0.579
0.151
0.007

Passed
7.3
3.5

Long
2.120

27
0.804
0.132
0.069

Passed
7.1
3.8

mm/s
Hz
sec
g
mm
 
Hz

Peak Vector Sum 2.916 mm/s at 0.062 sec
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ILC)TECH 
Specialists in Explosives, Blasting and Vibration 
Consulting Engineers 

EXPLOTECH ENGINEERING LTD. 
Ottawa • Sudbury • Toronto • Halifax 

WWW.EXPLOTECH.COM 
1-866-EXPLOTECH 

Robert J. Cyr, P. Eng. 
Principal, Explotech Engineering Ltd.  
 
EDUCATION 
 
Bachelor of Applied Science,  
Civil Engineering, Queen’s University 
 
PROFESSIONAL AFFILIATIONS  
 
Association of Professional Engineers of Ontario (APEO) 
Association of Professional Engineers and Geoscientists of BC (APEG) 
Association of Professional Engineers, Geologists and Geophysicists of Alberta 
Association of Professional Engineers and Geoscientists of New Brunswick  
Association of Professional Engineers of Nova Scotia 
Association of Professional Engineers and Geoscientists Manitoba 
Professional Engineers and Geoscientists Newfoundland and Labrador 
Northwest Territories and Nunavut Association of Professional Engineers (NAPEG)  
International Society of Explosives Engineers (ISEE) 
Ontario Stone Sand & Gravel Association (OSSGA) 
Surface Blaster Ontario Licence 450109 
 
SUMMARY OF EXPERIENCE 
 
Over thirty five years experience in many facets of the construction and mining industry 
has provided the expertise and experience required to efficiently and accurately 
address a comprehensive range of engineering and construction conditions. Sound 
technical training is reinforced by formidable practical experience providing the tools 
necessary for accurate, comprehensive analysis and application of feasible solutions. 
Recent focus on vibration analysis, blast monitoring, blast design, damage complaint 
investigation for explosives consumers and specialized consulting to various consulting 
engineering firms. 
 
PROFESSIONAL RECORD 
 

2001 – Present  -Principal, Explotech Engineering Ltd. 

1996 – 2001   -Leo Alarie & Sons Limited - Project Engineer/Manager 

1993 – 1996        -Rideau Oxford Developments Inc. – Project Manager  

1982 – 1993:       -Alphe Cyr Ltd. – Project Coordinator/Manager 



 

Mitch Malcomson, P.Eng.  
Consulting Engineer, Explotech Engineering Ltd.  
 
 
EDUCATION 
 
Bachelor of Engineering,  
Civil Engineering with Concentration in Business Management, 

 Carleton University 
 

PROFESSIONAL AFFILIATIONS 
 
Association of Professional Engineers of Ontario (APEO) 
Association of Professional Engineers and Geoscientists of BC (APEG) 
International Society of Explosives Engineers (ISEE) 
Ontario Stone Sand and Gravel Association (OSSGA) 
 
 

SUMMARY OF EXPERIENCE 
 
A Consulting Engineer and Project Manager for Explotech Engineering Ltd., Mitch 
holds a Bachelor of Engineering degree from Carleton University in Civil Engineering 
with a Concentration in Business Management. Mitch has strong analytical, technical, 
business and leadership skills. As a Project Manager, Mitch is responsible for 
operational strategies, scheduling and contract procurement. As a Consulting Engineer, 
the technical responsibilities include detailed blast designs, blast investigations and 
reviews, implementation of vibration monitoring programs, development of monitoring 
equipment/ technologies and building assessments for construction and the drilling and 
blasting portions of mining, quarrying and construction projects across Canada. 
 
 
PROFESSIONAL RECORD 
 
2008 – Present    - Consulting Engineer / Project Manager, Explotech Engineering Ltd. 
 
 
 

     
 



 

Andrew Campbell, P.Eng. 
Explotech Engineering Ltd.  
 
 

EDUCATION & QUALIFICATIONS 
 
Bachelor of Engineering,  
Mechanical Engineering, Carleton University 
 
Advanced and Expert (Industry) CadnaA Modelling 
DataKustik, Mississauga, Ontario 
 
PROFESSIONAL AFFILIATIONS  
 
Association of Professional Engineers of Ontario (APEO) 
International Society of Explosive Engineers (ISEE) 
 
 
SUMMARY OF EXPERIENCE 
 
An engineer working for Explotech Engineering Ltd.,  Andrew holds a Bachelor of 
Engineering degree in Mechanical Engineering and has strong analytical, technical, 
and interpersonal skills. A proven leader in collaborative environments, Andrew is 
comfortable managing projects, specifying details, and communicating internally and 
externally. With a focus on blast designs, blast impact analyses, noise monitoring and 
modelling, damage complaint investigations, vibration analysis, and blast monitoring, 
Andrew has applied these skills across Canada. 
 
 

PROFESSIONAL RECORD 
 
2018 – Present     - Engineer, Explotech Engineering Ltd. 
 
2013 – 2018     - Technician / EIT, Explotech Engineering Ltd. 
 
2012 – 2012  - Ride Technician, Canada's Wonderland    
 



ILC)TECH 
Specialists in Explosives, Blasting and Vibration 
Consulting Engineers 

EXPLOTECH ENGINEERING LTD. 
Ottawa • Sudbury • Toronto • Halifax 

WWW.EXPLOTECH.COM 
1-866-EXPLOTECH 

Michael Tobin, P.Eng.  
 
Explotech Engineering Ltd.  
 
 

EDUCATION 
 

Bachelor of Applied Science,  
Geological Engineering, Queen’s University 
 
 

PROFESSIONAL AFFILIATIONS  
 

Association of Professional Engineers of Ontario (APEO) 
International Society of Explosives Engineers (ISEE) 
 

 

SUMMARY OF EXPERIENCE 
 
An engineer working for Explotech Engineering Ltd., Michael holds a Bachelor of 
Applied Science degree from Queen’s University in Geological Engineering. Michael 
has strong analytical, technical, and interpersonal skills. Recent projects have focused 
on blast monitoring, vibration analysis, job estimation, damage complaint investigation 
and blast design.  
 
 

PROFESSIONAL RECORD 
 
2021 – Present     - Engineer, Explotech Engineering Ltd. 
 
2017 – 2021     - Technician, Explotech Engineering Ltd. 
 
 
 
 
 
 
 
 

     
 



 
 
 
 

Appendix E 



Blasting Terminology 
 
 
ANFO:  Ammonium Nitrate and Fuel Oil – explosive  product 
 
ANFO WR:  Water resistant ANFO 
 
Blast Pattern:  Array of blast holes 
 
Body hole:  Those blast holes behind the first row of holes (Face Holes) 
 
Burden:   Distance between the blast hole and a free face 
 
Column:   That portion of the blast hole above  the required grade 
 
Column Load:  The portion of the explosive loaded above grade 
 
Collar:   That portion of the blast hole above the explosive column,  
         filled with inert material, preferably clean crushed stone 
 
Face Hole:    The blast holes nearest the free face 
 
Overpressure:  A compressional wave in air caused by the direct action of 

the unconfined explosive or the direct action of confining 
material subjected to explosive loading. 

 
Peak Particle Velocity:  The rate of change of amplitude, usually measured in 

mm/s or in/s. This is the velocity or excitation of the 
particles in the ground resulting from vibratory motion. 

 
Scaled distance:  An equation relating separation distance between a blast 

and receptor to the energy (usually expressed as explosive 
weight) released at any given instant in time.  

 
Sensitive Receptor: Sensitive land use may include recreational uses which are 

deemed by the municipality or provincial agency to be 
sensitive; and/or any building or associated amenity area 
(i.e. may be indoor or outdoor space) which is not directly 
associated with the industrial use, where humans or the 
natural environment may be adversely affected by 
emissions generated by the operation of a nearby industrial 
facility. For example, the building or amenity area may be 
associated with residences, senior citizen homes, schools, 



day care facilities, hospitals, churches and other similar 
institutional uses, or campgrounds. 

 
 
Spacing:  Distance between blast holes 
 
Stemming:  Inert material, preferably clean crushed stone applied into 
              the blast hole from the surface of the rock to the surface of  
       the explosive in the blast hole.  
 
Sub-grade:     That portion of the blast hole drilled band loaded below the  
       required grade 
 
Toe Load:       The portion of explosive loaded below grade 
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