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EZIPLOTECH

EXECUTIVE SUMMARY

Explotech Engineering Ltd. was retained in November 2018 to provide a Blast
Impact Analysis for the proposed Nelson Aggregate — Burlington Quarry
Extension operation located on Concession 2, Part Lot 1,2,17 and 18 —
geographical City of Burlington, Ontario.

Vibration levels assessed in this report are based on the Ministry of the
Environment, Conservation and Parks Model Municipal Noise Control By-law
(NPC 119) with regard to guidelines for blasting in Mines and Quarries. We have
assessed the area surrounding the proposed license area with regard to potential
damage from blasting operations and compliance with the aforementioned by-law
document. In addition, we have reviewed blast and/or vibration reports collected
at the existing licenced quarry for the 2014 - 2019 blasting campaigns.

Golder Associates undertook a vibration attenuation study at the existing
Burlington Quarry in 2006. The resultant data was analyzed in order to develop
site specific vibration attenuation characteristics and equations.

We have inspected the site and reviewed the available site plans. Explotech
Engineering Ltd. is of the opinion that the planned mineral extraction extension
on the site can be carried out safely and within Ministry of the Environment,
Conservation and Parks guidelines as set out in NPC 119 of the By-Law.

Recommendations are included in this report for blasting operations to be carried
out in a safe and productive manner and to suitably manage and mitigate the
possibility of damage to any buildings, wells, structures or residences
surrounding the property.
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INTRODUCTION

The proposed Nelson Aggregate — Burlington Quarry Extension operation is
separated into two areas. The Burlington Quarry South Extension is located on
the Southeast side of the existing licensed and operating Burlington Quarry
(Licence 5499) while the Burlington Quarry West Extension is located along the
Southwest face of the existing quarry. The legal description for the proposed
licence is Concession 2, Part Lot 1,2,17 and 18 — geographical City of Burlington,
Ontario.

This Blast Impact Analysis is based on the Ministry of the Environment,
Conservation and Parks (MECP) Model Municipal Noise Control By-law (NPC
119) with regard to guidelines for blasting in mines and quarries. We have
additionally assessed the area surrounding the proposed license with regard to
potential damage from blasting operations. It is a recommendation of this report
that a vibration monitoring program be continued on the existing licenced site as
well as on the proposed Burlington Quarry extension lands and that this
monitoring program be maintained for the duration of all blasting activities to
permit timely adjustment to blast parameters as required.

While not specifically required as part of the required scope of the Blast Impact
Analysis under the Aggregate Resources Act, this report reviews the topics of
flyrock and residential water wells. Exhaustive details related to residential water
wells are addressed in the hydrogeological report while specific flyrock control is
addressed at the operational level given significant influences related to blast
design, geology and field accuracy.

Recommendations are included in this report for blasting operations to be carried
out in a safe and productive manner and to suitably manage and mitigate the
possibility of damage to any buildings, wells, structures or residences
surrounding the property.
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EXISTING CONDITIONS

The current operating licensed area for the Nelson Aggregate Burlington Quarry
(Licence 5499) is described as Concession 2, Lot 1 and 2 and Concession 3,
Part Lot 1 and 2 — geographic City of Burlington. This property is bound by
Colling Road to the Northeast, No. 2 Side Road to the Southeast, Burlington
Springs Golf Club property to the Southwest and Guelph Line to the Northeast.
The lands immediately surrounding the licence are sparsely populated with the
areas of densest development lying to the Southwest.

The proposed Burlington Quarry extension is separated into two (2) areas
designated as the South and West Extension Areas. The Burlington Quarry
South Extension is legally described as Concession 2, Part Lot 17 and 18 and is
located immediately Southeast of the existing licence separated by No 2.Side
Road. The Burlington Quarry South extension lands are bound by vacant lands
to the Northeast and Southeast, No. 2 Side Road and the existing Burlington
Quarry to the Northwest and residential properties located along No. 2 Side Road
as well as the Camisle Golf Course to the Southwest. The South Extension lands
are generally highest towards the Northeast boundary of the extension lands.
The maximum elevations are in the order of 282MASL. The land drops in the
South corner of the South extension lands to an elevation of approximately
274MASL.

The Burlington Quarry West Extension is legally described as Concession 2, Part
Lot 1 & 2 and lies Southwest of the existing licence. The West Extension lands
are bound by the existing quarry and Colling Road to the North, Cedar Springs
Road and residential properties along Cedar Springs Road to the West,
residential properties located along No. 2 Side Road and Cedar Springs Road to
the South and East. The West Extension lands are generally highest towards the
Northeast and South boundaries of the extension lands. The maximum
elevations are in the order of 275MASL. The existing topography drops along the
West boundary of the West Extension lands to an elevation of approximately
262MASL.

The licenced area for the proposed Burlington Quarry extension lands
encompasses a total area of approximately 78.3HA. The associated extraction
area is approximately 50.4HA when allowing for setbacks and sterilized areas.

The closest sensitive receptors located to the existing Burlington Quarry licence
boundary and the proposed Burlington Quarry Extension extraction boundaries
are listed in Table 1 below as well as on the Sensitive Receptor Overviews
contained in Appendix A:
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Straight Line

Straight Line Distance

Distance from from proposed Extension
- Existing Burlington Burlington Quarry Area Closest
SEMSIE [RECEr Quarry Boundary to Extension Extraction to Sensitive
Receptor (m) Boundary to Receptor Receptor
(m)
2196 No. 2 Side Road 158 284 South
*2226 No. 2 Side Road 53 208 South
*2244 No. 2 Side Road 47 129 South
*2280 No. 2 Side Road 28 15 South
*2292 No. 2 Side Road 153 N/A South
*2300 No. 2 Side Road 52 N/A South
*2416 No. 2 Side Road 116 278 South
*2433 No 2 Side Road 69 280 South
2450 No. 2 Side Road 50 387 South
2462 No. 2 Side Road 60 423 South
2470 No. 2 Side Road 48 462 South
*2473 No. 2 Side Road 12 493 South
*2479 No. 2 Side Road 41 521 South
2485 No. 2 Side Road 75 549 South
2495 No. 2 Side Road 74 612 South
2496 No. 2 Side Road 449 636 South
2509 No. 2 Side Road 78 644 South
2519 No. 2 Side Road 118 664 South
4366 Guelph Line 613 740 South
4420 Guelph Line 380 517 South
4448 Guelph Line 349 663 South
4472 Guelph Line 312 674 South
4480 Guelph Line 288 669 South
4486 Guelph Line 183 535 South
4487 Guelph Line 329 672 South
4496 Guelph Line 282 668 South
5030 Guelph Line 35 697 South
1385 No. 2 Side Road 560 285 West
1405 No. 2 Side Road 500 239 West
1425 No. 2 Side Road 453 202 West
*2015 No. 2 Side Road 307 95 West
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Straight Line

Straight Line Distance

Distance from from proposed Extension
- Existing Burlington Burlington Quarr Area Closest
Sensitive Receptor Quarry%ounda?y to Extensign Ex?racti)(;n to Sensitive
Receptor (m) Boundary to Receptor Receptor
(m)
2080 No. 2 Side Road 144 143 West
2090 No. 2 Side Road 249 268 West
2102 No. 2 Side Road 90 118 West
2116 No. 2 Side Road 36 77 West
2126 No. 2 Side Road 39 100 West
2136 No. 2 Side Road 46 140 West
2170 No. 2 Side Road 167 298 West
5050 Cedar Springs Road 478 146 West
5070 Cedar Springs Road 523 154 West
5029 Cedar Springs Court 634 326 West
5059 Cedar Springs Court 620 279 West
5069 Cedar Springs Court 615 226 West
5079 Cedar Springs Court 610 188 West
5089 Cedar Springs Court 615 150 West
5106 Cedar Springs Court 735 237 West
5116 Cedar Springs Court 731 220 West
5132 Cedar Springs Court 738 245 West
5140 Cedar Springs Court 717 233 West
5158 Cedar Springs Road 707 237 West
5164 Cedar Springs Road 717 259 West
5165 Cedar Springs Road 625 189 West
5168 Cedar Springs Road 728 296 West
5172 Cedar Springs Road 729 266 West
5179 Cedar Springs Road 636 222 West
5191 Cedar Springs Road 542 139 West
5206 Cedar Springs Road 727 231 West
5214 Cedar Springs Road 747 234 West
5224 Cedar Springs Road 720 196 West
5234 Cedar Springs Road 712 184 West
*5235 Cedar Springs Road 327 N/A West
5244 Cedar Springs Road 716 184 West
5245 Cedar Springs Road 642 110 West
5248 Cedar Springs Road 716 184 West
5254 Cedar Springs Road 713 173 West
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Straight Line

Straight Line Distance

Distance from from proposed Extension
- Existing Burlington Burlington Quarr Area Closest
Sensitive Receptor QuarrygBounda?y to Extensicg)n Ex?racti)(;n to Sensitive
Receptor (m) Boundary to Receptor Receptor
(m)
5255 Cedar Springs Road 637 103 West
5258 Cedar Springs Road 704 152 West
5264 Cedar Springs Road 705 138 West
5268 Cedar Springs Road 705 131 West
5300 Cedar Springs Road 721 146 West
5318 Cedar Springs Road 717 140 West
5336 Cedar Springs Road 710 144 West
5352 Cedar Springs Road 721 182 West
5353 Cedar Springs Road 524 149 West
5360 Cedar Springs Road 725 204 West
5380 Cedar Springs Road 752 284 West
2129 Colling Road 94 114 West
2139 Colling Road 67 103 West

* Denotes properties owned by the proponent. If these properties are unoccupied at the
time of blasting operations or their use has changed (eg converted to offices) they will no
longer be considered sensitive receptors and are thereby exempt from the MECP
Guideline vibration and overpressure limits.

The structures located at 2280 No 2 Side Road located directly adjacent the
proposed south expansion license are classified as culturally significant and will
be vacant at the time of extraction. In this instance, 2280 No 2 Side Road would
not qualify as a sensitive receptor as defined by the MECP (refer to Appendix E
for Definitions). In order to safeguard the structural integrity of these structures,
we recommend that vibrations at the 2280 No 2 Side Road property be
maintained below 50mm/s (>40Hz) in accordance with research performed by
the United States Bureau of Mines (USBM RI8507). The closest structure on the
property shall be monitored for ground vibration and overpressure when vibration
calculations suggest vibrations in excess of 35mm/s.
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PROPOSED MINERAL EXTRACTION

As per the March 2020 Extraction Plan (Refer to Appendix A), the proposed initial
guarry operations will commence with a sinking cut at the North corner of the
Burlington Quarry South extension area. The South Extension Area will be
extracted in three (3) phases designated as Phase la, Phase 1b and Phase 2.
Retreat of the face will progress in a general Southeast direction.

Initial blasting for the South Extension lands will be located approximately 410m
from the closest sensitive receptor not owned by the proponent outside of the
proposed limits of extraction, namely 2450 No. 2 Side Road. (Note: The property
located at 2280 No. 2 Sideroad is located approximately 205m from the initial
blasting. This property is owned by the proponent and will be vacant upon
commencement of extraction operations in which case it would be exempt from
NPC 119 guideline limits. In the event that the property is being used a residence
upon commencement of blasting, the NPC 119 limits would be applicable at this
property). As operations progress during the South Extension, quarry faces along
the Southwest limits of extraction will come as close as 15m removed from the
closest receptor (namely 2280 No.2 Side Road) owned by the proponent or
approximately 300m (namely 2196 No. 2 Side Road) to the closest privately
owned sensitive receptor.

The Burlington Quarry West Extension will be extracted in four (4) phases
designated as Phases 3 through 6 (Refer to Appendix A). The West Extension
area will leverage the existing Southwest face of the Burlington Quarry in Phases
3 and 5 with a general East to West face retreat in Phase 3, 4 and 5. The Phase
6 face will retreat in a North to South direction leveraging the face created by the
Phase 5 progress.

As operations progress during the Burlington Quarry West Extension, quarry
faces along the East limits of extraction will come as close as 77m removed from
the properties located on No. 2 Side Road. Table 2 denotes relevant extraction
details as they pertain to each individual phase.

TABLE 2
Details for Extraction for Each Individual Phase of the Burlington Quarry
Extension
e Phase 1a will commence with a sinking cut in the Northeast
Phase la corner of the Burlington Quarry South Extension lands
e Extracted to a depth of 271MASL
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Retreat in a general Southeasterly direction
Likely extracted in 1-2 benches

Phase 1b

Initial operations for Phase 1b will leverage the existing face of
Phase la thereby initially eliminating the need for a sinking cut.
Extracted to a depth of 270MASL

Retreat in a general Southeasterly direction

Extracted in 1 bench

Phase 2

Initial operations of Phase 2 will leverage the existing face of
Phase 1b thereby initially eliminating the need for a sinking cut.
Once operations reach the quarry floor elevation achieved in
Phase 1b a sinking cut will be required to extract rock to the
Phase 2 final floor elevation of 252.5MASL.

Extracted to a depth of 252.5MASL

Retreat in a general Southeasterly direction.

Likely extracted in 1-2 benches

Phase 3

Phase 3 will commence along the Southwest corner of the
Burlington Quarry West Extension lands

Phase 3 will leverage the existing face of the Burlington Quarry
thereby eliminating the need for a sinking cut.

Extracted to a depth of 252.5MASL

Retreat in a general Westerly direction

Likely extracted in 2-3 benches

Phase 4

Phase 4 will leverage the face of the previously excavated
Phase 3 therefore eliminating the need for a sinking cut.
Extracted to a depth of 252.5MASL

Retreat in a general Westerly direction

Likely extracted in 2-3 benches

Phase 5

Phase 5 will leverage the existing West face of the Burlington
Quarry therefore eliminating the need for a sinking cut.
Extracted to a depth of 252.5MASL

Retreat in a general Westerly direction

Likely extracted in 2-3 benches

Phase 6

Phase 6 will leverage the face of the previously excavated
Phase 5 thereby eliminating the need for a sinking cut.
Extracted to a depth of 252.5MASL

Retreat in a general Southerly direction

Likely extracted in 2-3 benches

Current practice at the Nelson Aggregate Burlington Quarry operation employs
102-152mm diameter blast holes with a typical load per delay of between 10kg
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and 400kg per period. Calculations contained within this report suggest
modifications to current blast designs will be necessary as operations progress
towards adjacent receptors.

It is a recommendation of this report that all blasts shall, as a minimum, be
monitored at the nearest sensitive receptors, or closer, in front and behind any
given blast in order to ensure constant compliance with MECP guideline limits
and to permit timely adjustment to blast designs as required.
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BLAST VIBRATION AND OVERPRESSURE LIMITS

The Ontario MECP guidelines for blasting in quarries are among the most
stringent in North America.

Recent studies by the U.S. Bureau of Mines have shown that normal temperature
and humidity changes can cause more damage to residences than blast
vibrations and overpressure in the range permitted by the MECP. The limits
suggested by the MECP are as follows.

Vibration 12.5mm/s Peak Particle Velocity (PPV)

Overpressure 128dB Peak Sound Pressure Level (PSPL)

The above guidelines apply when blasts are being monitored. Cautionary levels
are slightly lower and apply when blasts are not monitored on a routine basis. It
is a recommendation of this report that all blasts at the operation be monitored to
guantify and record ground vibration and overpressure levels employing a
minimum of two (2) digital seismographs, one installed at the closest receptor
behind the blast, or closer, and one installed at the closest receptor in front of the
blast, or closer.
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BLAST MECHANICS AND DERIVATIVES

The detonation of explosives within a blast hole results in the development of
very high gas and shock pressures. This energy is transmitted to the surrounding
rock mass, crushing the rock immediately surrounding the borehole
(approximately 1 borehole radius) and permanently distorts the rock to several
borehole diameters (5-25, depending on the rock type, prevalence of joint sets,
etc).

The intensity of this stress wave decays quickly so that there is no further
permanent deformation of the rock mass. The remaining energy from the
detonation travels through the unbroken material in the form of a pressure wave
or shock front which, although it causes no plastic deformation of the rock mass,
is transmitted in the form of vibrations.

Particle velocity is the descriptor of choice when dealing with vibrations because
of its superior correlation with the appearance of cosmetic cracking. As such, for
the purposes this report, ground vibration units have been listed in mm/s.

In addition to the ground vibrations, overpressure, or air vibrations, are generated
through the direct action of the explosive venting through cracks in the rock or
through the indirect action of the rock movement. In either case, the result is a
pressure wave which travels though the air, measured in linear decibels (or dBL)
for the purposes of this report.
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VIBRATION AND OVERPRESSURE THEORY

Transmission and decay of vibrations and overpressure can be estimated by the
development of attenuation relations. These relations utilize empirical data
relating measured velocities at specific separation distances from the vibration
source to predict particle velocities at variable distances from the source. While
the resultant prediction equations are reliable, divergence of data occurs as a
result of a wide variety of variables, most notably site-specific geological
conditions and blast geometry and design for ground vibrations and local
prevailing climatic conditions for overpressure.

In order to circumvent this scatter and improve confidence in forecast vibration
levels, probabilistic and statistical modeling is employed to increase
conservatism built into prediction models, usually by the application of 95%
confidence lines to attenuation data.

The attenuation relations are not designed to conclusively predict vibration levels
at a specific location as a result of a specific blast design, application of this
probabilistic model creates confidence that for any given scaled distance, 95% of
the resultant velocities will fall below the calculated 95% regression line.

While the data still provides insight into probable vibration intensities, attenuation
relations for overpressure tends to be less reliable and precise than results for
ground vibrations. This is due primarily to wider variations in variables outside of
the influence of the blast design which impact propagation of the vibrations.
Atmospheric factors such as temperature gradients and prevailing winds (refer to
Appendix B) as well as local topography can all serve to significantly alter
overpressure attenuation characteristics.

Our experience and analysis demonstrates that blast overpressure is greatest

when blasting towards receptors, and blast vibrations are greatest when
retreating towards the receptors.
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VIBRATION LEVELS AT THE NEAREST SENSITIVE RECEPTOR

The most commonly used formula for predicting PPV is known as the Bureau of
Mines (BOM) prediction formula or Propagation Law. We have used this formula
to predict the PPV's at the closest house for the initial operations.

d e
PPV =k| ——
&)
Where, PPV =the predicted peak particle velocity (mm/s)
K, e =site factors
d = distance from receptor (m)
w = maximum explosive charge per delay (kg)

The value of K is variable and is influenced by many factors (i.e. rock type,
geology, thickness of overburden, blast parameters, etc.). Based on the data
collected from the previous attenuation study prepared by Golder Associates, the
values for "e" and “K” have been established at -1.32 and 896 respectively (refer
to Appendix C).

An example of this calculation is as follows:

For a distance of 410m (i.e. the closest standoff distance to the nearest existing
structure outside of the extraction limits for the initial blasting of Phase 1a not
owned by the proponent, namely 2450 No. 2 Sideroad) and a maximum
explosive weight of 80kg (10m deep, 102mm blast hole, 2.4m collar, single hole
per period), we can calculate the maximum PPV at the nearest receptor as
follows:

-1.32
ppv = 896(ﬂj =5.75mm/s

J80

As discussed in previous sections, the MECP guideline for blast-induced
vibration is 12.5 mm/s (0.5 in/s). The calculated PPV based on the design
parameters above would remain compliant at a calculated value of 5.75mm/s.

As noted previously, In the event that the proponent owned unit located at 2280
No. 2 Side Road qualifies as a sensitive receptor at the commencement of
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blasting, the above theoretical design would need to be adjusted to ensure
compliance with MECP guidelines (i.e at a separation distance of 205m and a
load of 80kg per delay, the above calculation results in a calculated vibration
level of 14.35mm/s).

For the Phase 3 area in the West Extension lands it is recommended that the
initial blasting take place in the North corner of the common boundary between
the extension lands and the existing quarry. At a separation distance of 350m
(i.e. the closest standoff distance to the nearest existing structure outside of the
extraction limits for the initial blasting of Phase 3 not owned by the proponent,
namely 2116 No. 2 Side Road, and a maximum explosive load per delay of 85kg
(20m deep, 102mm blast hole, 2.5m surface collar, 2 explosive decks, single
deck per period), we can calculate the maximum PPV at the nearest receptor to
be 7.37mml/s.

Based on the data collected from the previous attenuation study, Table 3 below
denotes the theoretical maximum charge per delay that can be used given the
standoff distance to the nearest sensitive receptor:

TABLE 3
Maximum Load per Delay based on varied Stand-off Distance from
Sensitive Receptors to Maintain 12.5mm/s Vibration Limit
Distance from Sensitive Receptor Maximum Load per Delay
(m) (kg)
100 15.5
125 24.1
150 34.8
175 47.3
200 61.8
225 78.2
250 96.5
275 116.8
300 139.0
15
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As the separation distance between the blast and closest receptor decreases, it
will be necessary to adjust blast parameters to ensure continued compliance with
the guideline limit. Fortunately, a variety of blast design alternatives are available
to accomplish this including but not limited to reductions in blast hole diameter,
change in explosives types, adjustment in bench heights and decking of holes.
Given the planned phasing of the extension, vibration data will be continually
collected and analyzed as the adjacent receptors are approached in order to
confirm the requirement for any design modifications.
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OVERPRESSURE LEVELS AT THE NEAREST SENSITIVE RECEPTOR

It is unusual for overpressure to reach damaging levels, and when it does, the
evidence is immediate and obvious in the form of broken windows in the area.
However, overpressure remains of interest due to its ability to travel further
distances as well as cause audible sounds and excitation in windows and walls.

Air overpressure decays in a known manner in a uniform atmosphere, however,
a uniform atmosphere is not a normal condition. As such, air overpressure
attenuation is far more variable due to its intimate relationship with environmental
influences. Air vibrations decay slower than ground vibrations with an average
decay rate of 6dBL for every doubling of distance.

As part of the attenuation study performed on site, air overpressure levels were
measured and analyzed using cube root scaling based on the following equation:

Where, PSPL= the peak sound pressure level particle velocity (dBL)
K, e = site factors
d = distance from receptor (m)
w = maximum explosive charge per delay (kg)

The collection of points gathered in the linear arrays emanating from each blast
vibration were again analyzed and used to develop the following 95% regression
equation (refer to Appendix C). Based on the data collected from the previous
attenuation study prepared by Golder Associates, the values for "e" and “K” have
been established at -0.0867 and 181 respectively (refer Appendix C).

N
PSPL = 181(—)

am

As discussed in previous sections, the MECP guideline for blast-induced
overpressure is 128dBL. For a separation distance of 410m (i.e. the standoff
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distance to the closest existing structure located outside of the extraction limits in
front of the blast for initial blasting for Phase 1a not owned by the proponent,
namely 2450 No. 2 Sideroad) and a maximum explosive weight of 80kg per delay
(10m deep, 102mm blast hole, 2.4m collar, single hole per period delay), we can
calculate the PSPL at the nearest receptor as follows:

410 —0.0867
PSPL = 181(—] =121.94dB(L)

380

As discussed in previous sections, the MECP guideline for blast-induced
overpressure is 128dB(L). The calculated overpressure based on the above blast
parameters would remain compliant at a calculated value of 121.94dBL.

In the event that the proponent owned unit located at 2280 No. 2 Sideroad
gualifies as a sensitive receptor at the commencement of blasting, the above
theoretical design would need to be adjusted to ensure compliance with MECP
guidelines (i.e at a separation distance of 205m and a load of 80kg per delay, the
above calculation results in a calculated overpressure level of 129.5dBL).

For the Phase 3 area in the West Extension lands, we again assume initial
blasting will take place in the North corner of the common boundary between the
extension lands and the existing quarry. At a separation distance of 350m (i.e.
the closest standoff distance to the nearest existing structure outside of the
extraction limits for the proposed initial blasting of Phase 3 not owned by the
proponent, namely 2116 No 2 Side Road and a maximum explosive load per
delay of 85kg (20m deep, 102mm blast hole, 2.5m surface collar, 2 explosive
decks, single deck per period), we can calculate the maximum overpressure at
the nearest receptor to be 123.84dBL.

We reiterate that air overpressure attenuation is far more variable due to its
intimate relationship with environmental influences and as such, the equation
employed is less reliable than that developed for ground vibration. Overpressure
monitoring performed on site shall be used to guide blast design as it pertains to
the control of blast overpressures. Given the intimate correlation between
overpressure and environmental conditions, care must be taken to avoid blasting
on days when weather patterns are less favourable.
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ADDITIONAL CONSIDERATIONS OUTSIDE OF THE BLAST IMPACT
ANALYSIS SCOPE

The following headings are addressed for general information purposes and are
not strictly required as part of the scope of the Blast Impact Analysis as required
under the ARA to ensure compliance with MECP NPC-119 guidelines. The
hydrogeological study prepared by EarthFX and Azimuth Environmental
Consulting as part of the licence application will address residential water wells in
detail. Flyrock control is addressed at the operational level given significant
influences related to blast design, geology and field accuracy which render
concrete recommendations related to control inappropriate at the licencing
phase.

SUN CANADIAN HIGH PRESSURE OIL PIPELINE

A Sun Canadian High Pressure Oil Pipeline runs parallel to Colling Road
adjacent to Phase 5 of the of the proposed West expansion quarry limits (refer to
Appendix A). The MECP guideline for blast-induced vibration (12.5mm/s) does
not apply to pipelines as they are not classified as sensitive receptors. Sun
Canadian Policy employs a 50mm/s vibration limit for welded steel pipelines. For
the Phase 5 area in the West Extension lands it is recommended that the initial
blasting take place in the South corner of the common boundary between the
extension lands of Phase 5 and the existing quarry. Initial blasting operations will
take place approximately 370m from the subject pipeline if they are initiated at
the South corner, however, will reach as close as 12.8m throughout the course of
the Phase 5 extraction.

Applying the equation from Predicated Vibration Limits at the Nearest Sensitive
Receptor, for a distance of 370m (the conservative standoff distance to the
pipeline for the initial blasting in Phase 5) and a maximum explosives load per
delay of 177kg (20m deep, 102mm blast hole, 2.5m collar, single hole per
period), we can calculate the maximum PPV at the pipeline as follows for the
initial blast:

-1.32
ppv = 896(ﬂj =11.12mm/s

V177

The calculated 95% predicted PPV (based on the proposed blasting data
discussed above) would be 11.12mm/s, well below the Sun Canadian limit of
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50mm/s for a steel welded pipeline located adjacent to the proposed quarry.
While this initial value resides below the required threshold, it is anticipated that
design modifications will be necessary to maintain compliance as the separation
distance to the pipeline decreases and column loads increase. Fortunately, a
variety of blast design alternatives are available to accomplish this including but
not limited to reductions in blast hole diameter, change in explosives types,
adjustment in bench heights and decking of holes.

We do note that the Sun Canadian Blasting Specification requires the presence
of a vibration monitoring program conducted by an independent third party
engineer when blasting operations are to be conducted within 60m of a pipeline.
The proposed Operational Plan dictates that blasting is to encroach within
approximately 12.8m of the ROW and as such, it remains a recommendation of
this report that an independent third party firm be retained to conduct vibration
monitoring on this pipeline when separation encroaches within 60m of the
pipeline or when calculations suggest ground vibrations in excess of 35mm/s as
measured at the pipeline are anticipated. The results of this monitoring program
will determine what alterations shall be necessary as the separation distance to
the subject pipeline decreases.
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FLYROCK

Flyrock is the term used to define rocks which are propelled from the blast area
by the force of the explosion. This action is a predictable and necessary
component of a blast and requires that every blast have an exclusion zone
established within which no persons or property which may be harmed are
permitted.

Government regulations strictly prohibit the ejection of flyrock off of a quarry
property. The regulations regarding flyrock are enforced by the Ministries of
Natural Resources and Forestry, Environment, Conservation and Parks and
Labour. In the event of an incident where flyrock does leave a site, the punitive
measures include suspension / revocation of licences and fines to both the
blaster and quarry owner / operator. Fortunately, flyrock incidents are extremely
rare due to the possible serious consequences of such an event. It is in the best
interest of all, stakeholders and non-stakeholders, to ensure that dangerous
flyrock does not occur. Through proper blast planning and design, it is possible to
control and mitigate the possibility for flyrock.

THEORETICAL HORIZONTAL FLYROCK CALCULATIONS

Flyrock occurs when explosives in a hole are poorly confined by the stemming or
rock mass and the high pressure gas breaks out of confinement and launches
rock fragments into the air. The three primary sources of fly rock are as follows:

e Face burst: Lack of confinement by the rock mass in front of the blast
hole results in fly rock in front of the face.

e Cratering: Insufficient stemming height or weakened collar rock results in
a crater being formed around the hole collar with rock projected in any
direction.

e Stemming Ejection: Poor stemming practice can result in a high angle
throw of the stemming material and loose rocks in the blasthole wall and
collar.

The horizontal distance flyrock can be thrown (Ly) from a blast hole is determined
using the expression:
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V,?Sin26,
Lo=—"— [1]
g
where: V, = launch velocity (m/s)

6, = launch angle (degrees)
g = gravitational constant (9.8 m/s?)

The theoretical maximum horizontal distance fly rock will travel occurs when 6,=
45 degrees, thereby yielding the equation:
Vv 2

0

L max —
s = 2]

The normal range of launch velocity for blasting is between 10m/s - 30m/s. To
calculate the launch velocity of a blast the following formula is used:

1.3
v, - {@J 3]
where: k = a constant

m = charge mass per meter (kg/m)
B = burden (m)

By combining equations 2 and 3 and taking into account the different sources of
fly rock, the following equations can be used to calculate the maximum fly rock
thrown from a blast:

Face burst: L =—
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2 2.6
Cratering: L o K ﬂ

g SH

2 2.6
Stemming Ejection: Ly max = L {SLITJ Sin26

g
where: 0 = drill hole angle

Lhmax = maximum flyrock throw (m)
m = charge mass per meter (kg/m)
B = burden (m)

SH = stemming height (m)

g = gravitational constant

k = a constant

For flyrock calculation purposes, we have applied the current blasting parameters
used in the Burlington Quarry which utilize 102mm (4”) diameter holes on a 3.5m
x 3.5m (11.5’x 11.5’) pattern, with total depths of up to 24m (80’) and a collar
length of 2m (8’).

The range for the constant k is 13.5 for soft rocks and 27 for hard rocks. Given
the proposed licence area is predominantly dolostone, we have applied a k value
of 20. The explosive density is assigned to be 1.2 g/cc for emulsion products and
the drill hole angles are assumed to be 90 degrees (i.e. vertical).

The following does not apply to the sinking cut which will require highly
specialized designs and additional considerations for flyrock. Based on a free
face blast, maximum anticipated horizontal flyrock projection distances are
calculated as follows in Table 4:
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Table 4 — Maximum Flyrock Horizontal
Maximum Throw Cratering
Collar Maximum Throw and
Lengths Face Burst Stemming Ejection
(m) (m) (m)
15 30 274
2.0 30 129
2.5 30 72
3.0 30 45
3.5 30 30

Different collar lengths are displayed in the table above to account for over or
under loaded holes. As demonstrated with these various collar lengths, any
deviation, no matter how slight, can greatly affect these maximum values.
Blast mats or sand can be placed on top of the shot to further reduce the
distance for potential flyrock.

Through proper blast design and diligence in inspecting the geology before every
blast, flyrock can readily be maintained within the quarry limits. It may be
necessary to increase collars and adjust designs accordingly when blasting along
the perimeter to accommodate the reduced distance to receptors and to ensure
flyrock remains within the property limit.
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RESIDENTIAL WATER WELLS

Possible impacts to the water quality and production capacity of groundwater
supply wells is a common concern for residents near blasting operations.
Compilaints related to changes in water quality often include the appearance of
turbidity, water discolouration and changes in water. Complaints regarding water
production most often involve loss of quantity production, air in water and
damage to well screens and casings. A review of research and common causes
of these problems indicates that most of these concerns are not related to
blasting and can be shown to be the direct impact of environmental factors and
poor well construction and maintenance.

There is an intuitive belief that blasting operations have dramatic and disastrous
impacts on residential water wells for large distances around such operations.
Unfortunately, there is no scientific basis for such claims. Outside of the
immediate radius of approximately 20-25 blasthole diameters from a loaded hole,
there is no permanent ground displacement. As such, barring blasting activity
within several meters of an existing well, the probability of damage to residential
wells is essentially non-existent.

Despite the scientific support for the above conclusion, numerous studies have
been performed to verify the validity of this statement. These studies have
investigated the effects of blasting on varied well configurations and in varied
geological mediums to ensure results could be readily extrapolated to all blasting
operations. The conclusion of these studies has confirmed that with the
exception of possible temporary increases in turbidity, blasting operations did not
result in any permanent impact on wells outside of the immediate blast zone of
the blast until vibrations levels reached exceedingly high intensities. Applying
universally accepted threshold levels for ground vibrations eliminates the
possibility for any long term adverse effects on wells in the vicinity of blasting
operations.

In a study by Froedge (1983), blast vibration levels of up to 32.3mm/s were
recorded at the bottom of a shallow well located at a distance of 60 meters (200
feet) from an open pit blast. There was no report of visible damage to the well nor
was there any change in the water pumping flow rate. This study concluded that
the commonly accepted limit of 50mm/s PPV level is adequate to protect wells
from any damage. We reiterate, the current guideline limit for vibrations from
quarry and mining operations is 12.5mm/s.
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REVIEW OF HISTORICAL BURLINGTON QUARRY DATA

A vibration and overpressure monitoring program has been in place for all blasts
conducted at the Nelson Aggregate Burlington Quarry in recent years. As part of
this analysis, Nelson Aggregates has provided copies of vibration data
summaries collected for 2014 through 2019 inclusive. For continuity, summaries
of the historical data collected and supplied by Nelson Aggregate are included in
Appendix C to this report.

2014-2019 DATA

Vibration monitoring conducted during 2014 — 2019 has included the installation
of seismographs at the following locations:

2479 No. 2 Side Road

2470 No. 2 Side Road

2450 No. 2 Side Road

2582 No. 2 Side Road

Southwest Corner of the Quarry property along No. 2 Side Road

(N 43.39339, W 79.88880)

Colling Road and Blind Line Intersection (N 43.40605, W 79.89400)
¢ Northwest Corner of the Quarry Property along Colling Road

e Gas Line (N 43.40466, W 79.88098)

All vibration monitoring was performed by either the blasting contractor or the
quarry owner. A review of the data supplied confirms that for 2014 through 2019
inclusive, two (2) blasts exceeded the MECP guideline limit of 12.5mm/s set for
ground vibrations, while sixteen (16) blasts exceeded the MECP guideline limit of
128dB for overpressure. Table 5 below lists the blasts that exceeded these limits:
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Table 5: Exceedances of NPC 119 Recorded During 2014-2019 Blasting

Operations
_ ) Limit Value of
Date Time Location
Exceeded | Exceedance
August 25, 2014 13:52 *SW Corner >128dB(L) | 132.2dB(L)
September 16,2014 | 12:12 | CoMngRoadandBlind | o040y | 134 6aB(L)
Line Intersection
October 2, 2014 13:40 *2479 # 2 Side Road >128dB(L) | 131.8dB(L)
October 22, 2014 12:02 *SW Corner >128dB(L) | 128.4dB(L)
November 11, 2014 | 12:00 *2479 # 2 Side Road >128dB(L) | 130.6dB(L)
November 24, 2014 | 12:08 *2479 # 2 Side Road >128dB(L) | 128.7dB(L)
December2, 2014 | 11:57 | ComngRoadandBlind | ;o040 | 135 8 dB()
Line Intersection
June 12, 2015 12:18 *SW Corner >128dB(L) | 133.0 dB(L)
June 17, 2015 12:03 | ‘colingRoadandBlind 1,040y | 1307 dB(L)
Line Intersection
July 13, 2015 12:02 | colingRoadand Blind 1,000y | 1292 dB(L)
Line Intersection
July 30, 2015 12:00 *2479 # 2 Side Road >128dB(L) | 130.7 dB(L)
September 1, 2015 12:01 *2479 # 2 Side Road >128dB(L) | 130.5dB(L)
October 21, 2015 12:03 *2479 # 2 Side Road >128dB(L) | 134.3 dB(L)
May 4 , 2016 12:00 SW Corner >12.5mm/s | 12.8 mm/s
May 9, 2016 12:00 Colling Road >128dB(L) | 129.5dB(L)
July 5, 2016 12:00 Colling Road >128dB(L) | 128.3 dB(L)
August 30, 2016 12:00 Colling Road >128dB(L) | 128.8 dB(L)
April 11, 2017 11:56 SW Corner >12.5mm/s | 15.6 mm/s

* These locations are assumed but cannot be verified due to insufficient information

being recorded during the 2014 and 2015 blasting campaigns.

Although the above table denotes exceedances of the MECP guidelines, given
the heavy conservatism inherent to the guideline, the risk of damage associated
with these vibrations and overpressures remain extremely low.
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RECOMMENDATIONS

It is recommended that the following conditions be applied for all blasting
operations at the proposed Nelson Aggregates — Burlington Quarry Extension
areas:

1. All blasts shall be monitored for both ground vibration and overpressure at
the closest privately owned sensitive receptors adjacent the site, or closer,
with a minimum of two (2) instruments — one installed in front of the blast
and one installed behind the blast.

2. In order to safeguard the structural integrity of the structures located at
2280 No 2 Side Road, ground vibrations shall be maintained below
50mm/s (>40Hz) in accordance with research performed by the United
States Bureau of Mines (USBM RI8507). The closest structure located at
2280 No 2 Side Road shall be monitored for ground vibration and
overpressure when vibration calculations suggest vibrations in excess of
35mm/s.

3. All blasts within 60m of the adjacent Sun-Canadian High Pressure Oil
Pipeline will be designed and monitored by a registered engineer, licensed
in the province of Ontario or any distance specified in later revisions of the
Sun-Canadian guidelines or when vibration calculations suggest vibrations
in excess of 35mm/s at the pipeline.

4. The guideline limits for vibration and overpressure shall adhere to
standards as outlined in the MECP Model Municipal Noise Control By-law
publication NPC 119 (1978) or any such document, regulation or guideline
which supersedes this standard.

5. In the event of an exceedance of NPC 119 limits or any such document,
regulation or guideline which supersedes this standard, blast designs and
protocol shall be reviewed prior to any subsequent blasts and revised
accordingly in order to return the operations to compliant levels.

6. Orientation of the aggregate extraction operation will be designed and
maintained so that the direction of the overpressure propagation will be
away from structures as much as possible.

7. Blast designs shall be continually reviewed with respect to fragmentation,
ground vibration and overpressure. Blast designs shall be modified as
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required to ensure compliance with current applicable guidelines and
regulations.

8. Blasting procedures such as drilling and loading shall be reviewed on a
yearly basis and modified as required to ensure compliance with industry
standards.

9. Detailed blast records shall be maintained in accordance with current
industry best practices

The blast parameters described within this report are supported by the modeling
in the attached appendices. As the quarry progresses and as site-specific data is
collected from the on-going operation, the blast parameters can be refined, as
necessary, to ensure continual compliance with MECP Guidelines.

29

Blast Impact Analysis March 24, 2020
Nelson Aggregate — Burlington Quarry Extension
Concession 2, Part Lot 1,2,17 &18 — geographical City of Burlington



EZIPLOTECH

CONCLUSION

Blasting operations required for mineral extraction at the proposed Nelson
Aggregates — Burlington Quarry Extension lands can be carried out safely and
within governing guidelines set by the Ministry of the Environment, Conservation
and Parks.

Modern blasting techniques will permit blasting to take place with explosives
charges below allowable charge weights ensuring that blast vibrations and
overpressure will remain minimal at the nearest receptors.
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Burlington Quarry Extension

PREVAILING METEOROLOGICAL CONDITIONS

Medians provided by Environment Canada
Canadian Climate Normals 1981-2010
Hamilton — Municipal Airport

Date Wind Direction Winc}i(\n/]%ocity (I)eegpgé?;ﬂ;
January SW 19.5 -5.5
February W 18.6 -4.6

March W 18.5 -0.1

April NE 15.9 6.7

May NE 14.0 12.8

June SW 14.0 18.3

July \W 12.6 20.9

August SW 11.8 20.0
September SW 13.1 15.8
October SW 15.6 9.3
November wW 17.4 3.7
December SW 18.7 -2.3
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NELSON QUARRY GROUND VIBRATION FIGURE
ATTENUATION CURVE
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100j

Peak Particle Velocity (mm/s)
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Coeficient of Determination = 0.811 Standard Deviation = 0.172
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NELSON QUARRY AIR VIBRATION FIGURE 6
ATTENUATION CURVE
Coeficient of Determination = 0.677 Standard Deviation = 0.0145
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- REPORT

of

Date: Time: 27, P Shot # ALl—/ 7

Weather:  20%. Terrain: ¢y p/ iz prz= A/ ., Wind From: _§ ¢¢/ Wind Velocity 2 O A4 04/
Location of Blast: /2 /24/D &G I= S 25 RO

Seismic Setup By: Max. Kg/Delay: 2. /8

Detonator System: Electric Non-Electric Electronic

Toe Load Product: /£ 1U7R A4 ) Column Load Product: & TRP ot r>

Hole Dia. Pattern: Spacing _//  ft.xBurden // ft.

# of Decks # of Rows # of Holes A &

Time Between: Decks /J ms., Holes 2 ms., Rows /JF & ms.

Subdrill 2 ft. Ave. Water 42, 771 Ave. Hole Depth , 28" ft Total Tons 24 4/7, 9
Max. Vibration =12.5 m Max Airblast = 128.0 dbl
Monitor 1

Location: R & & O K/Z Sz RID,

Vibration: 2, 453~ mm/s Airblast: /7 /.37 dol.
onitor 2
2 Y, NELson AT
Vibration: mm/s Airblast: A///2. dbl
Monitor 3
Location T~ Ar118L ~
raton /37 6 mm/s Airblast: 7/ / dbl
Monitor 4
- -
Location: /ﬂ) ! USZED
bration mm/s Airblast; dbl

Prepared by: L. p



E - - ORT

Date: Time: 22,83 Mnm Shot # oz2-/7

Weather: Terrain: £247 , Wind From: £587 Wind Veloclty: /o7 /O4/
Locationof Blast: M/ICAH LwHLL OL)D Stk & 737704

Seismic Setup By: /3 «WHITE , N jiyps0s/ Max. KgiDelay: 222,95

Detonator System: Electric Non-Electric Electronic

Toe Load Product 2 EATRA Goll> Column Load Product. & £NTRMY Golr>

Hole Dia. Lln. Pattern: Spacing _/ﬁ_/& ft. x Burden /_L’/ﬁ—ft.

#ofDecks __ ) #ofRows _J # of Holes 27

Time Between:  Decks &2~ ms., Holes __ /.3 ms., Rows o &  ms.

Subdrll _2 f. Ave.Water 22,82 ft Ave.Hole Depth SO, f TotalTons R/IFS, 4

Max, Vibration = 12,5 mm/sec Max Airblast 128.0 dbl

Monitor 1

Location: NeT USED

Vibration: mm/s Airblast: dbl
Monitor 2

Location: o / N

Vibration: 6, 176  mmis Airblast /R4, /  dbl
Monitor 3

Location: 2A&S7® ‘*‘2 S/ 1ZerpD

Vibraton: {.4%  mmis Airblast: 7 287 & dbl
Monitor 4
/
Location: ol tLSELD
Vibration: mm/s Airblast: dbl.

Prepared by: m %/%oa .



ORT

Date: L R1[f17 Time: 11 .83 rr Shot # o3 -7
Weather: Terraln: £2A7 Wind From: ew/sss7 Wind Velocity: 22 A& /O+

Location of Blast: LA 1BENC/H

Seismic Setup By: Max. KgiDelay: 27 3.1 3
Detonator System: Electric Non-Electric Electronic
Toe Load Product & LN TRA GoLy Column Load Product C. ENTRP Gl
HSC 44 ]
Hole Dia.y @ 47 4 in. Pattern: Spacing goﬁ ft. x Burden ¢4/ "aft,
#of Decks ___/ #ofRows 7 # of Holes g o
QoW 7¢2 /T7ME
Time Between: Decks _4&>" ms., Holes _ /.7 ms., Rows ms. Row 213 Glms
Subdril 2 ft Ave. Water 27, 3¢ ft Ave. Hole Depth 44, 78”7 ft Total Tons 2//FF.9
Max. Vibratlon = 12,5 Max Airblast = 128.0 dbl
Monitor 1
Location: ” /12 S£E n
vibration ~ #V//R  mmis Airblast; dbl.
Monitor 2

£z
Locatlon: 2&/§5 € A S/PLrE RO
Vibration: F,$¢e  mmis Airblast: 7/ .22, 9 dbl

Monitor 3

i

Location: Side 774 Lo 7 CorNKER, CRAMISLE

Vibration: /2 2 mm/s Airblast. // &, > dbl.
Monitor 4

Location: O T S LEL

Vibration: mm/s Airblast; dbl

Prepared by: m7



Custome Nelson
onica Blast Report
page 1 Kevin lis
Blast Location: South Wall
GPS 4339784  |*N Latitude |
Cenlre of Blast
Wind from the E
Clear: Rain: Overcast:
Partly Cloudy: Snow: Inversion:
Drilling Information
Angle from Veriical
Primary Bit dlam: 101.6 mm 0 #Holes: 32
Secondary Bil diam: mm 0 # Holes:
Tertiary Bit diam: mm # Holes:
n out
CENTRA GOLD 70 27,020 20,900
cs cs returned
Boosters /unit  #used
PENTEX 12 (OR EQUIVALENT) 034 95

total explosives weight in Blast (kg):
Pkgd Prod (0 kg) % of Total

Detonators: case #'s ms
UNITRONIC 600 15M
UNITRONIC 600 30M
Cord & Accessories: UofM
HARNESS WIRE DUPLEX (6 PACK) 400M units
SPIDER STEMMING PLUG 8" units
unils
Resource
# of Blasts today (this Quarry)
it of Blasters (lhis Blasl)
# o Helpers (this Blast)
# of MMU's (lhis Blast)
Services:
GPS LAYOUT Line Item (Hourly Rate}
BULK TRUCK CHARGE >/=5,000kg <10,000kg
SHOT SERVICE FEE * Line Item (Fee per Blast)
SEISMOGRAPH RENTAL Line item (Fes per Blast)
3D LASER PROFILE Enter "1" if 3D Profiled
BORETRACK Enter "1" if Borelraked

LABOUR CHARGE {enter HOURS) Line ltem (Fee per Hour)

2017-05-01 Burlington 17-004

17-004
2179557
11:51 AM

17,585 6.763
te
32 holes
Dead Holes
Helper Holes
fl avg
3 rows
Row)-
10.5 avg
10.5 avg
10 row

10.5

10.5
22

67

avg
avg

avg
avg
69.7 ftavg

4.0
4.0

avg
avg
31 b ast
7.0
7.0

avg

- Charge Length -

58.7 ftavg
58.7 ftavg

- Charge Weight -

171.2 kg/hole
171.2 kg/hole
128.0

622.8 kg/delay
6,152 kg

2.60 = te/m®

- Powder Factor -

0.350 kghe (aciual)

0.311 kgfte (theorelical)
0.311 kgite (lheoretical)
0.000

or IS from

(theoretical)
Blast:

Quarry: Burlington Blast Number:
P.O. #: Orica Order #:
Blast Date: ~ 2017-05-01 Blast Time:
Narme) tonnes Blasted
Total tonnes per day:
/ Face) Holes Loaded
79.88487  9W Longitude ... including
Cenlre of Blast ... and
Helper Hole
Temperature: 6t0 10 <C # Rows Blasted
- Patlern
Ceiling: m
#
Nominal Bit Diameter:
= 2,2304ft { 4 " diam}
= 0.0t ( " diam) # Holes:
= 0.0ft ( " diam) Bench Height:
Sub-drill:
Hole Depth:
6,120 - Stone
Front Row:
Main Body:
# Stone Decks:
- Collar
Front Row:
Main Body:
32.3 Material used: 75 clear
Front Row:
6,152 Main Body:
0.0%
# used Front Row:
31 Main Body:
63 Max. per delay
SD () Equation:
Total kg Loaded:
Rock Density:
# used
1 1.533 lofyd® Yield PF:
25 1.365 Ibryd® Front row:
1365 lbryd® Main Body:
0.000 loryd® KPI" PF:
1 Cost Reductlion Noles Biast) inBit B, S,
1 is no video for this blast
1 holes got 88kg on the bottom and then adjusted loads for the tops. A1 was only
1 501t
16 hours split belween 1 blaster and 2 helper
1
1
1
1
16.0

REPORT



ORICA

The Blasl
Peobsyulonay™

page 2

1st

2nd

3rd

Customer: Nelson

Blast Design

ast Ca-ordinates

Mid Blast

Front Row Corner

Back Row Corner
Averaae {Centre of Blast}

Selsmoaranh Co-ordinates
1st Readina

2nd Reading
veraae
Distance (1st Seis From Centre of Blast
ost Blast Data: DoV:
trequency:

air overoressure
2nd concession {orica monitor)

Selsmoaraph Co-ordinates
1st Readina
2nd Readina
veraae
stance (2nd Sels. From Centre of Blas
dast Blast Data: ooV:
freauencv:
alr overnressure:
2450 2nd concession (Nelson monitot

Selsmoarapbh Co-ordinates

1sl Readina
2nd Readina
varaae
Distance (3rd Seis. From Cenire of Blasl)
Post Blast Data: ppV:
freauency:

air overoressure.

Quarry:
P.O. #:
Blast Date:

Enter ¥ N Lat.
43.39783
43.397
43.39775
43.39784

Enter ° N Lat.
43.4024€

43.
748.7
2.6
41.0
121,

Enter ° N Lat.
43.71939

43 71939
0.0

3.1

43.0
108.0

Enter ° N Lat.

0.00000
0.

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 scallng Factor:

Maximum Indicated Charge Welght per Delay

2017-06-01 Burlington 17 004

W =

Burlington

2017-05-01

Enter * W Lona.
79.88548
79 88469
79.88443
79.88487

Enter ° W Long.
79 87814

79 87814

Trigger set al:
ViT/L:

Enter ° W Lona.

80.38847
80 38847
m
mm/s  Trgger set al:
Hz VIT/L:
Enter ° W Lona.
0.00000
m
mm/s  Trigger sel al:
Hz VIT/L:
B sel

Quarry Bench Blasting - 2 Free Faces

D2
302

(748.7) kg
302

560,552 kg
900

kg

Orica
Blaster-in-charge:

Blast Number: 17-004
Orica Order #: 2179557
Blast Time: 11:51 AM
{N) Radlans | (W) Hadlans
0.757435| 1.394265
0.757437| 1.394251
0 7574341 1394
0.757435| 1.394254
{N\ Radlans {W) Radlans
0.75751 1.394137
0.757516 1.394137
2.0 ‘'mm/'s

T (Verlical, Transverse or Longitudinal)

(N Radlans (W) Radlans
0763047 14
0.763047 1.403043
2.0 imnvs

? (Vertical, Transverse or Longiludinal)
1

(N) Radlans (W) Radlans

0. 0 000000

2.0 mm's
? {(Verlical, Transverse or Longiludinal)

Keyvin Toples

Signalure required, indicating that
Blas! Reporlis Complete & Accurate

REPORT



Customer: Nelsons

Blast Report

ORICA

The Blastm|
Profassonaln™

page 1 Mitch Ossington
South face
43.39788

Cenltre ol Blast

Blast Location:

GPS Coordinates: °N Latilude

Wind from the: NW  at 40 kph

X
Clear: X
Partly Cloudy:

Overcast:
Inversion:

Rain:
Snow:

- Drilling Information -
Angte from Vertical
Primary Bit diam:, 101.6°mm 0’
Secondary Bit diam:, ‘mm ' 0’ #Holes:
Tertiary Bit diam: .mm °  #Holes:
Bulk Explosives:
CENTRA GOLD 70

out (kg)
19,900

in (kg)
27,020

Packaged Explosives: cs shipped  cs returned

Boosters: kg /unit # usec
PENTEX 12 {OR EQUIVALENT} 034 103
total explosives weight in Blast (kg):
Pkgd Prod (0 k@) % of Total kg:
Detonators: case #'s ms
UNITRONIC 600 16M
UNITRONIC 600 20M
UNITRONIC 600 30M
Cord & Accessories: Uof M
HARNESS WIRE DUPLEX (6 PACK) 400M units
STEMMING PLUG MINI units
units

Resource Deployment:

# of Blasts today (this Quarry)
'# of Blasters (ihis Blast)

# of Helpers (this Blas!)

1# of MMU's (ilis Blasl)

Services:

<GPS LAYOUT Line item (Hourly Rate)
BULK TRUCK CHARGE >/=5,000%g <10,000kg
SHOT SERVICE FEE * Line llem (Fae per Blast)

SEISMOGRAPH RENTAL
3D LASER PROFILE {Enter "1" if 3D Profiled
BORETRACK iEnter 1" If Boretraked
LABOUR CHARGE (anter HOURS) :Must be pre-authorized

S unlt In Shot Service Fee

2017-05-15 South face 1/-005 repor

#Holes:: 34

All Nelsons selsmographs used.
1 Salesman will have (o provide a rale code.

Quarry: Burlington Biast Number: 17-005
P.O. # NA Orica Order #: 2185675
Blast Date: 2017-05-15 Blast Time: 12:35PM
tonnes Blasted 21,062t | 8,101|m’
Total tonnes per day. 21,082 te TEA o
Total Holes Loaded: 34 holes
79.88447  °W Longilude ... including: 0 Dead Holes
Cenlre of Blast . and. 0 Helper Holes
Helper Hole Collar: 0.0 ftavg
Temperature: 16 t0 20 °C # Rows Blasted: 3 rows
- Pattern (Front Row)-
Burden: 10.5 ftavg
Ceiling:  300001'm Spacing: 11.6 flavg
# Holes: 14 front row
Nominal Bit Diameter: Burden: 10.0 ftavg
2,516.0ft ( 4 " diam) Spacing: 11._5;ﬁ avg
0.0f ( " diam) # Holes: 23
0.0ft ( * diam) Bench Height:; 72.0ift avg
Sub-drill: : 2.0:ftavg
kg Hole Depth: 74.0 ftavg
7120 - Sione Decking -
Front Row:: 4.0.ftavg
kg Main Body::  4.0iftavg
# Stone Decks: 33;per blast
- Collar Stemming -
Front Row:: 7.0 ft avg
kg Main Body: 7.0 ftavg
35.0 Material used: 1/2" crush
- Charge Length -
Front Row: 63.0 ftavg
7.155 Main Body: 63.0 ftavg
0.0% - Charge Weight -
# used Front Row:  183.7 kg/hole
34 Main Body:  183.7 kg/hole
32 Max. per delay:  110.0:kg/delay
7 SD () Equation: kg/delay
Total kg Loaded: 7,155 kg
Rock Density:’  2.80gicc = te/m®
# used - Powder Factor -
1 1.489 Ibyd® Yield PF:  0.340 kgite (actual)
12 1258 Iblyd® Frontrow: 0 287 kg/te (theorelical)
1321 loiyd® Main Body: 0301 kgite (theoretical
it 1blyd’ "KPI" PF: #DIV/0!
1 Cost Reduction Notes (this Biast) - change in Bit, B. 8, Expl or IS from previous Blast:
1 3D faser profile = 0.5hrs
1 Blasler hours = 6.5hrs
1 Helper hours 6

REPORT



Customer: Nelsons

Blast Design

ORICA

Tha Blasting
m-umﬂ*

page 2

laat Co-ordinates
Mid Blast
Front Row Corner
Back Row Corner

1st Selsmoaraph Co-ordinates

1st Readina
2nd Readina
Average
Distance (1st Seis. From Cantre of Blast)
Post Blast Data: ppV:
frequency:.
air overpressure:

2nd Salamoaranh Co-ordinates
1st Reading
2nd Reading

Averaae

Distance (2nd Sels. From Centre of Blast
 ppV:
frequency:
air overpressure:

3rd Seismonranh Co-ordinates
Readina
2nd Reading
Averaae
Distance (3rd Seis From Cenire of Blast)
Post Blast Data: ppV:
frequency:
air overpressure

Quarry:
P.O. #:
Blast Date:

Enter ° N Lat.
43.39805
43.39790
43 39770
43.39788

Enter ° N Lat.

0.00000
0.0
0.1

Entor ° N Lat.

0.00000
0
3.

111.8

Enter ° N Lat.

0.00000
0.
33

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

Enter a scaling Factor: [ |

Maximum Indicated Charge Welght per Delay

2017-05-15 Souln face 1/-005 report

Burlington
NA
2017-05-15

Enter ¥ W Lona.
79.86465

79.88
79.88447

Enter ° W Long.
0.00000
m
mm/s  Trigger sel al:

Hz VITIL
sel at:

Enter ° W Lona.
0.00000
Trigger set at:

Hz viTiL
set at:

Enter ° W Lona.

0.00000
m
mmi/s  Trigger set al:
Hz VIT/

sel at:

DZ

(0)* kg

Orica

Blaster-in-charge!

Blast Number: 17-005
Orica Order #: 2185675
Blast Time: 12:35PM
1
1
1
{N) Radlans (W) Radians
0.000000 0.000000
2.0 mm/s

T (Vertical, Transverse or Longitudinal)

{N) Radians (W) Radlans

0.000000 0.000000
2,0 mm/s
? (Verlical, Transverse or Longitudinal)

dB

2.0 mm/s
? (Verical, Transverse or Longitudinal)
5 dB

Signature required, indicaling thal
Blast Report is Complele & Accurale

RCPORT



Customer: Nelson
oRica st R
onrca Blast Report
page 1 Kevin Tonllis

Blast Location  Lower middle bench

GPS Coordinates ~ 43.40414 N Latitude |
Cenlre of Blast
Wind from
Panly X
- Drilling Information -
Angle from Vertical
Primary Bit 101.6 # 41
Secondary Bit 1143 # 1
Terliary Bit #
Bulk
CENTRA GOLD 70 27.060 22,200
cs returned
Boosters: /unit  # used
PENTEX 12 (OR EQUIVALENT) 034 84

lotal explosives weight in Blast (kg):
Pkgd Prod (0 kg) % of Total kg:

Detonators: case #'s ms
UNITRONIC 600 6M
JNITRONIC 600 15M
Cord & Accessories UofM
HARNESS WIRE DUPLEX (6 PACK) 400M units
SPIDER STEMMING PLUG 8" units
units

Resource
t of Blasts today (this Quarry}
# of Blaslers (lhis Blast)

# of Helpers (this Blast) Note Exception

¥ of MMU's (this Blast)

Services:

GPS LAYOUT Line Item (Hourly Rate)
BULK TRUCK CHARGE >/e2,000ka <5,000kg
SHOT SERVICE FEE Line Item (Fee per Blast)
SEISMOGRAPH RENTAL * 1 unit in Shot Service Fee
3D LASER PROFILE Line Item {Hourlv Rate)
BORETRACK Enter "1" if Boretraked

LABOUR CHARGE {enter HOURS) Line Item (Fee per Hour)

2017-05-17 Burlington 17 006

Quarry: Burlington Blast Number: 17-006
P.O.# Orica Order #: 2187001
Blast Date: 2017-05-17 Blast Time: 11:53 AM
(Print Name) tonnes Blasted: 15,010 5773 m*
Total tonnes per day: 15.010
(Bench / Face) Holes Loaded: 42
79.88442  °W Longitude ... including: Dead Holes
Cenlre of Blast ... and: Holes
Helper Hole Collar: avg
26 to 30 # Rows Blasted: 2
- Pattern Row)-
Burden: 10.5 avg
Spacing: 11.5 avg
# Holes: 22 row
Nomina! Bit Diameter: Burden: 10.5 avg
= 1,6892ft ( 4 " diam) Spacing: 11.5 avg
= 41.2f1 ( 41/2" diam) # Holes: 20
= 0.01t ( " diam) Bench Height: 40.2 avg
Sub-drill avg
Hole Depth: 41.2 ftavg
4.86C Stone
Front Row: avg
Main Body: avg
# Stone Decks: 0 per blast
- Collar
Front 7.0 ftavg
Main 7.0
28.6 Material .75 clear
- Charge Length -
Front Row: 34.2 ftavg
4,889 Main Body: 34.2 ftavg
0.0% - Charge Weight -
# used Front Row: 99.7 kg/hole
41 Main Body: 99.7 kg/hole
43 Max. per delay:[_r 140.Q|kg/de|ay
SD () Equation: 325.6 kg/delay
Total kg Loaded: 4,889 kg
Rock Density: 2.60|g/cc = te/m®
# used - Powder Factor -
1 1.427 loyyd® Yield PF:  0.326 kgfte (actual)
3 1223 lbiyd® Frontrow: 0279 kglte (theoretical)
1 223 Ibiyd® Main Body:  0.279 kgite (theoretical)
0.000 Ib/yd® "KPI" PF:  0.000
1 Cost Reduction Noles Blast) inBit 88, or IS from Blast:
1 B2isa4 1/2"
2 B1 slumped lo 181t, a 15m uni was used instead of a 6m uni The hole was
1 oft
collars adjusled: A22 10fl, A21-19 10fi, A18-14 8It.
1 was no Orica seismograph used
1 hours is 16 splil between 1 blasler and 2 helpers
4
1
16.0
REPORT



Customer: Nelson
Blast Design
R
page 2 Blast Co-ordinates
Mid Biast
Front How Corner
Back Row Corner
Averaae (Centre of Blast)
1st Selsmoaraph Co-ordinates
1st Readina
2nd Readina
Averaae
Distance (1st Seis. From Cenlre of Blast)
Poast Blast Data: ppV:
freausencv:
air overpressure:
2nd Selsmoaraph Co-ordinates
eadina
1d Readina
varaae
Distance (2nd Sels. From Centre of Blas
Post Blast Data: ppV:
freauencv:

alr overnressure:
nd cnncession (Nelson monitor

3rd Selamoaranh Co-ordinates
1st Readina
2nd Readina
Averaae
stance (3rd Seis From Centre of Blast)
'ost Blast Data: ppV:
frequency:

air overpressure:

Quarry: Burlington Blast Number: 17-006
P.O. #: Orica Order #: 2187001
Blast Date:  2017-05-17 Blast Time: 11:53 AM
Enter ¥ N Lat. Enter ¥ W Lonq.
43.40414 79.88444
43 40388 79 88413
43.40440 79 88
43.40414 79.88442
Enter ° N Lat. Enter ° W Lona. (N\ Radlans (W) Radlans
43 40246 79.87814 0.75751 1.394137
43 40246 79.87814 0.757516 1.394137
5413 m
DID mm/s  Trigger set at: 2.0 ‘mm's
NOT Hz ViT/L: T i(Verlical, Transverse or Longitudinal)
TRIGGER

Enter ° N Lat. Enter ° W Lana. (N) Radians (W) Radlans
43.71939 80.38847 0 763047 1403043
4371938 80.38847 0.763047 1.403043

0 m
1.1 mm/s  Trigger set al: 2.0 :mmvs
Hz VIT/L: ? Transverse or Longiludinal)
111.8 setal: 1
Enter ° N Lat. Enter ° W Lona. (N) Radlans (W) Radlans
0.00000 0. 4] ¢}
0.

Trigger set at: 2.0 mm's

ViT/L:

location

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:

Quarry Bench Blasting - 2 Free Faces

w = D?
302

(541.32 kg
302

293,006 kg
200

Maximum Indicated Charge Welght per Delay = kg

2017-06-17 Burlinglon 17 006

Orica
Blaster-in-charge:

? ‘{Vertical Transverse or Longiludinal}

Keyin Toples

Signalure required, indicating thal
Blast Reporl is Complete & Accurate

REPORT



Customer: Nelsons

Blast Report

ORICA

Yo Blasiog
Profurstonsls

page 1 Mitch Ossington
South face
43.39805

Centre of Blast

Blast Location:

GPS Coordinates: °N Latitude

wind from the: SE at 5 kph
X
Clear: Rain: Overcast:
Partly Cloudy: Snow: Inversion:
- Drilling Information -
Angle from Vertical
Primary Bit diam:' 101.6 mm 0' #Holes: 30
Secondary Bit diam: mm 0' #Holes:
Tertiary Bit diam: mm ®  #Holes:
Bulk Explosives: in (kg) out (kg)
CENTRA GOLD 70 33,630 26,710

Packaged Explosives: cs shipped cs returned

Boosters: kg / unit  # usec
PENTEX 12 (OR EQUIVALENT) 0.34 118
total explosives weight in Blast (kg):
Pkgd Prod (0 kg) % of Total kg:
Detonators: case #'s ms
{UNITRONIC 600 6M
'UNITRONIC 600 20M
UNITRONIC 600 30M
Cord & Accessories: Uof M
HARNESS WIRE DUPLEX (6 PACK) 400M units
units l
units |

Resource Deployment:

# of Blasls loday (this Quarry)
'# of Blasters (this Blast}

# of Helpers (this Blasl)

# of MMU's (this Blasl)

Note Exception

Services:

GPS LAYOUT Line ltem (Hourly Rate)
'BULK TRUCK CHARGE >/=5,000kg  <10,000kg
SHOT SERVICE FEE * Line Item (Fee per Blast)
SEISMOGRAPH RENTAL * 1 unit In Shot Service Fee
30 LASER PROFILE Line item (Hourly Rate)
‘BORETRACK Enter "1" if Borelraked

ELABOUR CHARGE (enter HOURS) iMust be pre-authorized

2017-08-08 Souln *Vall 17-009 Reporl

Quarry: Burlington Blast Number: 17-007
P.O. # NA Orica Order #: 2191786
Blast Date: 2017-05-29 Blast Time: 12:00PM
(Print Name) tonnes Blasted: 20,898ile 7 |m®
Total tonnes per day: 20,898 te TBA  Gose
(Rench / Face) Total Holes Loaded: 30'holes
79.88433  °W Longitude ... including: 0 Dead Holes
Cenlre of Blasl ... and: 0 Helper Holes
Helper Hole Collar: 0.0 ft avg
Temperature: 21to 25 °C # Rows Blasted: 3 rows
X - Pattern (Front Row)-
Burden: 10.5 ftavg
Ceiling:  acgoort m Spacing: 11.5 flavg
# Holes: 10 front row
Nominal Bit Diameter: Burden: 10.0 ftavg
= 24420t ( 4 " diam) Spacing: 11.5 fiavg
= 0.0ft ( " dlam) # Holes: 20
= 0.0ft ( " diam) Bench Height: 79.4 fravg
Sub-drill: 2.0 flavg
kg Hole Depth: 81.4 ftavg
6 820 - Stone Uincking
Front Row: 4.0 fiavg
kg Main Body: 4.0 flavg
# Stone Decks: 29 per blast
- Collar Stemming
Front Row: 10.0 ftavg
kg Main Body: 7.0 ftavg
40.1 Material used: 1/2" crush
- Charge Length -
Front Row: 67.4 ftavg
6,860 Main Body: 70.4 ftavg
0.0% - Charge Weight -
# used Front Row: 196.5 kg/hole
29 Main Body:  205.3 kg/hole
29 Max. per delay:  130.0 kg/delay
60 SD () Equation: 0.0 kg/delay
Total kg Loaded: 6,860 kg
Rock Density:!  2.86/g/cc = te/m®
# used - Powder Factor -
1.466 loiyd® Yield PF:  0.328 kgfte (actual)
1220 lb/yd3 Front row: 0 273 kgite (theorctical)
1338 Ibfyd’® Main Body: 0 300 kgfte (theorstical)
i 1blyd’ "KPI" PF: #DIV/O!
1 Cost Reduction Notes (this Blast) cnaoge in Bit, B, S, &xpt or IS from prevmus Blast
1 saleman will provide a rate code.
2
1 Blaster Hours= 6hrs

Helper Hours= 10hrs

REPORT



ORICA

The
Profesaionsls”

page 2

1st

2nd

3rd

Customer: Nelsons

Blast Design

Biast Co-ordinates
Mid Blast
Front Row Corner
Back Row Corner
Averaae (Centre of Blast)

Selsmoaraph Co-ordinates
1st Readina
2nd Reading
Average
Distance (1st Sels. From Centre of Blast)

Post Blast Data: ooV:
freauencv:
air overpressure:
Collina Rd
Seismoaraph Co-ordinates
1st Readina
2nd Readina
Average
Distance
Post Blast Data: DDV:
frequency:

air overprassure:

Seismoarabh Co-ordinates
1st Readina
2nd Readina
Average
Distance (3rd Sels. From Cenire of Blast)
Post Blast Data:

ppV:
freauency:
alr averoressure:

Quarry: Burlington Blast Number: 17-007
P.O. # NA Orica Order #: 2191788
Blast Date: 2017-05-29 Blast Time: 12:00PM
Enter * N Lat. Enter ° W Lona. (N) Radlans (W) Radians
43.39314 79.88442 0.757440 1.394246
43.39803 79.88434 0.757439 1.394245
43.39798 79.88423 0 757438 1.3984243
43.39805 79.88433 0.757439 139424
Enter ° N Lat. Enter ° W Lona. {N) Radlans (W) Radlans
0.0000( 0.00000 0.000000 0.000000
0 m
DNT mm/s  Trigger setat: 2.0 mm/s
DNT Hz VITIL T (Vertical Transverse or Longitudinal)
DNT solat 115 aB
Enter ° N Lat. Enter ° W Lona. (N) Radians W\ Radlans
0.00000 0.00000 0.000000 0.000000
0.0 m
3. mm/s Tngger setat. 2.0 mm/s
Hz V/T/L: ? (Vertical Transverse or Longiludinal)
94.0
Enter ° N Lat. Enter ° W Lona. (N) Radlans (W) Radians
0.00000 0.00000 0.00000( 0 000001
0.0 m
24 mm/s Trigger setat 2.0 mm/s
Hz V/IT/HL 7 (Vertical, Transverse o1 Longitudinal)
88.0

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: Quarry Bench Blasting - 2 Free Faces

w = D?
30*
= (0)* kg
30?
0 kg
900

Maximum Indlcated Charge Weight per Delay = E:]kg

20°7-06 G8 South ¥all 17-009 Report

Orica
Blaster-in-charge:

Mciteh Ossington

Signiature tequired, indicaling that
Blast Report 1s Complete & Accurate



Customer:

)

Nelson

oRIcA Blast Report
page 1 n-charge:  Ken George
Blast Location:  East Middle
GPS Coordinates: 0 00000 °N Latitude
wind fromthe: SW at 25 kph
Clear: X Rain: Overcast:
Partly Cloudy: Snow: Inversion;
Primary Bit diam: 101.6 mm #Holes: 86
Secondary Bit diam: mm # Holes:
Tertiary Bit diam: mm °  #Holes:
Bulk Explosives: in (kg) out (kg)
CENTRA GOLD 70 26,860 17,350

Packaged Explosives:

Boosters:
PENTEX 12 (OR EQUIVALENT)

cs shipped cs returned

kg / unit # usec
034 174

total explosives weight in Blast (kg):

Pkgd
Detonators:

UNITRONIC 600 6M

UNITRONIC 600 15M

Cord & Accessories:

HARNESS WIRE DUPLEX (6 PACK) 400M

Services:

GPS LAYOUT

BULK TRUCK CHARGE
SHOT SERVICE FEE *
SEISMOGRAPH RENTAL
3D LASER PROFILE
BORETRACK

Prod (0 kg) % of Total kg
case #'s ms
UofM
units
units
units

Line ltem (Hourly Rate)
>/=5,000kg <10,000kg

Line llem (Fee per Blast)

* 1 unitin Shot Service Fee

Line ltem (Hourly Rate)

Line item (Hourly Rate)

Quarry: Burlington Blast Number:
P.O. # nfa Orica Order #:
Blast Date: 2017-06-01 Blast Time:
tonnes Blasted:

Total tonnes per day:

Total Holes Loaded:

000000  °W Longitude Including:
. and.

Helper Hole Caollar:
# Rows Blasted:

Temperature: -16 to -20 °C

Burden:
Spacing:
# Holes:

Ceiling:

Nominal Bit Diameter.
3,382.0ft ( 4 " diam)
0.0ft ( " diam)
0.0t ( “ diam)

kg
9.610

Front Row:
Main Body:
# Stone Decks:

kg

Front Row:
Main Body:

kg

59.2 Material used

Front Row:
Main Body:

9,569
00%

# used
84
80

# used
1.470 Ibiyd®

#un blyd”

3 Angled holes dnll underneath concrete tunnel

MMU ran out of ammonium nitrate, 100% emulsion bl

- N = =

Burden:
Spacing:

Bench Height:
Sub-drill:
Hole Depth:

Front Row:

Main Body:

Max per delay:
SD () Equation:
Total kg Loaded:
Rock Density:

Yield PF:

"KPI" PF:

17-008
2194148
2:38 PM

10,976 m®

Rate
Code

29,085 te
te
86 holes
0 Dead Holes
0 Helper Holes
0.0 ft avg
4 rows

10.5 ftavg
11.5 flavg
27

10.5 ft avg
11.5 it avg

37.3 ftavg
2.0 ftavg
39.3 ftavg

0.0 ft avg
0.0 ftavg
0 per biast

9.0 ft avg
7.0 ftavg
. 3/4 Clear

303 ftavg
32.3 ftavg

88.4 kg/hole
94.3 kg/hole
130.0 kg/delay
kg/delay
9,569 kg
2.65 g/cc = telm®

0.329 kgfte (actual)
#DIV/0!

(theoretical)

lend used to load last 9 holes



Customer: Nelson Quarry: Burlington Blast Number: 17-008
. PO # n/a Orica Order #: 2194148
QRICA )
g Blast Design BlastDate:  2017-06-01 Blast Time: 238 PM
page 2 Enter N Enter .ona. (N) Radians (W
Mid Blast
Front
Ave 0 Juuuu 0.000000
1st Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radlans (W) Radians
st
2nd
0.00000 0.00000 0 ) 000000
From Cenire of m
5.8 mm/s 2.0
Hz T
01.0 115
#2 Rd
2nd Co-ordinates Enter ° N Lat, Enter W s
0.0000 0.00000 0.000000
Distance Centre of
Data: 3.8 mm/s 20
Hz ?
air 91.5 115
ard Co-ordinates Enter N Lat. Enter ° W Lonq. (N) Radians (W) Radians
st
0.00000 ) 000000
From Centre of m
Post 1.5 2.0
o Hz ?
ar 88.0 118
Scaling Factor denotes the degree of Blast confinement
T SF, the m nfined the Blast.
A orof 30 is only used in the Scaled Distance formula for Quarry Bench Blasting:
Enter a scallng Factor: [___|
w = p?
2
Maximum Indicated Charge Weight per Delay = kg
Orica
Blaster-in-charge: Ken G'Wj&



Customer; Nelsons

oRica Blast Report
page !
Blast South face
GPS Coordinates: ~ 43.39805  [°N Latitude |
Cenlie of Blast
Wind from the: at
X
Clear: X Rain: Overcast:
Partly Cloudy: Snow: Inversion:
Drilling Information -
Angle from Vertical
Primary Bit 101.6 mm 0 # 30
Secondary Bit mm 0 #
Tertiary Bit mm #
Bulk n out
CENTRA GOLD 70 33.530 26,710

cs returned

# used
118

{ unit

PENTEX 12 (OR EQUIVALENT) 0.34

total explosives weight in Blast (kg):
Pkgd Prod (0 kg) % of Total kg:

Detonators: case #'s ms

UNITRONIC 600 6M

UNITRONIC 600 20M

UNITRONIC 600 30M

Cord & Accessories: UofM

HARNESS WIRE DUPLEX (6 PACK) 400M units

units
units

Resource
# of Blasts todav (this Quarry)
# of Blasiers (lhis Blasl}

# of Helpers (this Blast) Note Exception

# of MMU's {this Blast)

Services:

GPS LAYOUT Line llem {Hourly Rate}
BULK TRUCK CHARGE >/=5,000kg <10,000kg
SHOT SERVICE FEE * Line Item (Fee per Blast)
SEISMOGRAPH RENTAL * 1 unit in Shot Service Fee
3D LASER PROFILE Line item {(Hourly Rate)
BORETRACK =nter 1" if Boreiraked

_ABOUR CHARGE (enter HOURS) Must be pre-authorized

2017-06-08 Soulh Wall 17-009 Aeport

Quarry: Burlington Blast Number: 17-009
P.O. #: NA Orica Order #: 2191786
Blast Date:  2017-06-08 Blast Time: 12:00PM
Name) tonnes Blasted: 20.898 7,886
Total tonnes per day 20,898 TBA
/ Face) Holes Loaded 30 holes
79.88433 Longitude ... including 0 Dead Holes
Cenlre of Blast ... and 0 Helper Holes
Helper Hole Collar: 0.0 avg
Temperature: °C # Rows Blasted: 3 rows
- Pattern
10.5 avg
Ceiling: m 11.5 flavg
# 10 row
Nominal Bit Diameter: 10.0 avg
= 24420t ( 4 " diam) 115 avg
= 0.0t ( " diam) # Holes: 20
= 0.01t ( " diam) Bench Height: 79.4 avg
Sub-drill: 2.0 avg
Hole Depth: 81.4 ftavg
6,820 - Stone
Front Row: avg
Main Body: avg
# Stone Decks: b ast
- Collar
Front Row: 10.0 avg
Main Body: 7.0
40.1 Material
- Charge Length -
Front Row: 67.4 ftavg
6,86C Main Body: 70.4 ftavg
0.0% - Charge Weight -
# used Front Row:  196.5 kg/hole
29 Main Body:  205.3 kgthole
29 Max. per deIay:L 130.0|kg/delay
60 SD () Equation: 0.0 kg/delay
Total kg Loaded: 6,860 kg
Rock Denslty:|  2.65/gicc = te/m®
# used - Powder Factor -
1 1.466 Iblyd® Yield PF:  0.328 kghe (actual)
1,220 Ibryd® Frontrow:  0.273 kgfle (theorelical)
1338 lb/yd’ Main Body:  0.300 kgfle theoretical)
wattsin 1blyd® "KPI" PF: #DIV/0l {theorstical)
1 Cost Reduclion Noles (this Blast) in Bit or IS from Blast:
1 will provide a rate code
2
1 Hours= 6hrs
Helper Hours= 10hrs
1
1
1
0
1
0
REPORT



Custome Nelsons Quarry Burlington Blast Number:

. P.O. NA Orica Order #:
g Blast Design Blast 2017-06-08 Blast Time:
page 2 Blast Co-ordinates Enter * N Lat. Enter * W Lona. (N) Radlans | (W) Radlans
Mid Blast 43.39814 79.88442 0.757440] 1.394
Front Row Corner 43.39803 79 88434 0.7574391 1.394
Rack Row Corner 43.39798 79. 0.757438I 1.394242
Averaqge (Centre ot Blast) 43.39805 79.88433 0.757439| 1.394245
1st Salamaaranh Co-ordinates Enter ® N Lat. Entar ° W Lona. (N\ Radlans (W) Radlans
1st Aeadina
2nd Readina
Averaae Q. 0.00000 0.0000C 0.000000
Distanca (1st Sais. From Centre of Blast) 0 m
Post Blast Data: ppV: DNT mm/s  Trigger sel al: 2.0 ‘mimvs
trequency: DNT Hz ViTIL: T Transverse or Longitudinal)
air overoressure: DNT
2nd Salsmaaranh Co-ordinates Enter ° N Lat. Enter ° W Lona. {N) Radlans (W) Radlans
1st Readina
2nd Reading
Averaae 0 0000C 0.00000 0.000000 0
Jistance (2nd Sels. From Centre of Blas 0
»ast Blast Data: poV: 3. Trigger set al: 2.0 imm/s
frequency: VIT/IL: ? Transverse or Longitudinal)
air overpressure: 94.0 setal: 115
3rd Selsmoaranh Co-ordinates Enter ° N Lat. Enter ° W Lona. (N) Radlans fWh Radlana
1st Readina
2nd Reading
wveraae 0.00000 0.00000 0 000000 0.00000C
Dislance {3rd Seis. From Centre of Blast) 0. m
Poast Blast Data: pDV: 2.4 mm/s  Trigger set at: 2.0 .mm's
freauencv: Hz V/T/L: 7 {(Verlical, Transverse or Longitudinal)
air overpressure: 88.0
Camisle

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: Quarry Bench Blasting - 2 Free Faces
W = D?
302
= !0!2 kg
302
= 0 kg
900

Maximum Indicated Charge Welght per Delay = II]kg

Orica

Blaster-in-charge M (//Uh/ OWLng'VV

Signalure required, indicaling that
Blast Reporl is Camplete & Accurate

2017-06-08 South Wall 17-009 Report REPORT



Customer: Nelsons

ORICA
e Blast Report
page 1 Mitch Ossington
Blast Location: Lower Middle
GPS Coordinates: 43.40406 °N Latitude

Wind fromthe: W  at 10 kph
Clear: Rain: Overcast:
Partly Cloudy: % Snow: Inversion:
Primary Bit diam 101.6 mm 0 #Holes: 78
Secondary Bit diam 114.3 mm 0 # Holes: 6
Tertiary Bit diam mm # Holes:

Bulk Explosives: in (k@) out (kg)

CENTRA GOLD 70 27,170 18,720

Packaged Explosives: cs shipped cs returned

Boosters:
PENTEX 12 (OR EQUIVALENT)

kg /unit # usec
034 95

total explosives weight In Blast (kg):
Pkgd Prod (0 kg) % of Total kg:

Detonators: case #'s ms
UNITRONIC 600 15M
UNITRONIC 600 6M
Cord & Accessories: UofM
HARNESS WIRE DUPLEX (6 PACK) 400M units
STEMMING PLUG MIN units
units

Services:

Quarry: Burlington Blast Number: 17-010
PO # NA Orica Order #: 2202619
Blast Date: 2017-06-21 Blast Time: 12:35PM
tonnes Blasted: 25,680 te 9,600;m°
Total tonnes per day: 25,680 te TBA  cose
Total Holes Loaded: 84 holes
79.88412  °W Longitude ... including: 0 Dead Holes
... and: 0 Helper Holes
Helper Hole Collar; 0.0 ftavg
Temperature: 21 to 25 °C # Rows Blasted: 3 rows
Burden: 12.0 ftavg
Ceiling: 300001 m Spacing: 10.5 ftavg
# Holes: 28
Nominal Bit Diameter: Burden: 8.0 ftavg
= 3,1824ft ( 4 ' diam) Spacing: 10.5 ftavg
= 244 8ft (4 1/2 " diam)
= 0.0 ( " diam) Bench Height: 38.8 ftavg
Sub-drill; 2.0 ftavg
kg Hole Depth: 40.8 ftavg
8,450
Front Row: 10.0 ftavg
kg Main Body: 0.0 ftavg
# Stone Decks: 1 per blast
Front Row: 8.0 ftavg
kg Main Body: 7.0 ftavg
323 Material used: 1/2" crush
Front Row: 22.8 ftavg
8,482 Main Body: 33.8 ftavg
00%
# used Front Row: 66.5 kg/ole
91 Main Body: 98.6 kg/hole
4 Max. per delay: 117.0 kg/delay
SD () Equation: 0.0 kg/delay
Total kg Loaded: 8,482 kg
Rock Density: 2.65 glee = to/m?®
# used
1.475 lotyd® Yield PF:  0.330 kgfte (actual)
st byd” "KPI" PF: #DIV/O!
Customer wants o try higher collars in back row to try to break the top belter on (he nuddi

bench

Blaster Hours= 6 &

Helper Hours= 12

GPS LAYOUT Line ltem (Hourly Rate)
BULK TRUCK CHARGE >/=5,000kg <10,000kg
SHOT SERVICE FEE * Line Item (Fee per Blast)
SEISMOGRAPH RENTAL * 1 unit In Shot Service Fee
3D LASER PROFILE Line ilem (Hourly Rate)
BORETRACK Enter "1" if Boretraked

LABOUR CHARGE (enter HOURS) Must be pre-authorized



ORICA

The Blawtn

Protessionals

page 2

18t

2nd

3rd

Customer: Nelsons

Blast Design

Biast Co-ordinates
Mid Blast
Front Row Comer
Back Row Corner
Averagae (Centre of Blast)

Sei moaranh Co-ordinates
st Reading
2nd Reading
verage
Distance (1st Seis. From Centre of Blast)

>0 t Blast Data: DpV:
freauencv:
air overoressure:
-olling Rd
Selsmograph Co-ordinates
1st Reading
2nd Reading
Average
Distance (2nd Sel . From Centre of Blast
Post Blast Data: ppV:
freauencv:

alir overpressure:

2450 #2 sideroad

Selsmograph Co-ordinates

1st Reading
2nd Reading
Average
Jistance (3rd Sels. From Centre of Blast)
>ost Blast Data: pDV:
frequencv:

air overoressure:

Canusle

Quarry: Burlington
P.O. # NA
Blast Date: 2017-06-21
Entar ° N Lat. Enter * W Lona.
43.40401 79.88408
43 40370 79 88380
43 40447 79 88447
43.40406 79.88412
Enter ° N Lat. Enter ° W Lona.
0.00000 0.00000
0.0 m
DNT mm/s 20
DNT Hz T
DNT 115
Enter ° N Lat. Enter ° W Lona.
0.0000( 0 00000
0. m
DNT mm/s 20
Hz K
DNt 116
Enter ° N Lat. Enter ° W Lona.
0.000C | 0.00000
0.
DNT 20
Hz ]
DNT 15

Blast Number:

Orica Order #:
Blast Time:

{N) Radlana

0.757543
0.757537

0.757551
0.757544

{N) Radlans

0.000000

(N} Radians

0.000000

(N) Radlans

0.000000

17-010
2202619
12:35PM

(W) Radians
1.394240
1.394235
1.394247
1.394241

(W) Radiane

0 000000

(W) Radlans

.000000

(W) Radlans

0.000000

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: Quarry Bench Blasting - 2 Free Faces

w = D?
307
= {0)? kg
307
= 0 kg
900
Maximum Indicated Charge Welght per Delay = 0 kg
Orica

Miteh Ossengton

Blaster-in-charge:



Customer: Nelsons

Blast Report

ORICA

The Blasting
Professionals™

Blast Location: South Wall
GPS Coordinates: 43.39816 °N Latitude
wind from the: SW  at 10 kph
Clear: Rain: Overcast:
Partly Cloudy: X Snow: Inversion:
Angle from Vertical
Primary Bit diam: 101.6 mm 0’  #Holes:
Secondary Bit diam: mm 0’  #Holes:
Tertiary Bit diam: mm °  #Holes:
Bulk Explosives: in (kg) out (kg)
CENTRA GOLD 70 30,240 21,910

Packaged Explosives: cs shipped cs returned

Boosters:
PENTEX 12 (OR EQUIVALENT)

kg /unit # usec
0.34 143

total explosives weight in Blast (kg):
Pkgd Prod (0 kg) % of Total kg:

case#'s ms

Cord & Accessories: UofM
HARNESS WIRE DUPLEX (6 PACK) 400M units
units
units

Resource Deployment:

Services:

GPS LAYOUT

BULK TRUCK CHARGE
SHOT SERVICE FEE *
SEISMOGRAPH RENTAL
3D LASER PROFILE Line ltem (Hourly Rate)
BORETRACK Enter "1" if Boretraked
LABOUR CHARGE (enter HOURS) Must be pre-authorized

Line Item (Hourly Rate)
>/=5,000kg <10,000kg
Line Item (Fee per Blast)

* 1 unit in Shot Service Fee

Quarry: Burlington Blast Number:
PO # NA Orica Order #:
Blast Date: 2017-06-20 Blast Time:
tonnes Blasted:
Total tonnes per day:

79.88425  °W Longitude

Temperature: 21 to 25 °C

Burden:
Spacing:
# Holes:

Ceiling: 2540t m

Nominal Bit Diameter:
3,0276ft ( 4 " diam)
0.0ft ( " diam)
0.0ft ( " diam)

Front Row:
Main Body:

# Stone Decks:

Front Row:
Main Body:

kg

48.6 Material used

Front Row:
Main Body:

8,379
0.0%

# used
35
36
72

# used
1.587 Ibiyd®
1411 Iblyd®
1472 loivd’®
e \oiyd®

Front row

Hole AE bottom dets wouid not pult so a 15m unitron

Hoie A4 collapsed al collar no top deck

= N s -

Biastel Hours=6 3

1 Helper Hours= 11

Burden:
Spacing:

Bench Height:
Sub-drill:
Hole Depth:

Front Row:

Main Body:

Max. per delay:
SD () Equation:
Total kg Loaded:
Rock Density:

Yield PF:

Main Body:
"KP1" PF:

17-011
2201920
12:02PM

8,899 m®
Rate
Code

23,583 te
23,583 te
36 holes
0 Dead Holes
0 Helper Holes
0.0 ftavg
3 rows

TBA

18.0 ftavg
6.0 ftavg
16

10.0 ftavg
10.5 ftavg

82.1 ftavg
2.0 ftavg
84.1 ftavg

4.0 ftavg
4.0 ftavg
35 per blast

8.0 ftavg
7.0 ftavg
1 1/2" crush

72.1 ftavg
73.1 ftavg

210.2 kg/hole
213.2 kg/hole
150.0 kg/delay
0.0 kg/delay
8,379 kg

2.65 glcc =te/m®

0.355 kgfte
0 316 kgite
0 330 kgite
#DIV/O! katte

(actual)
(theorelical)
(theoretical)

(theoretical)

c vias used as a safely



Customer: Nelsons Quarry: Burlington Blast Number: 17-011

. P.O. # NA Ori rder #: 192
Blast Design R ca Order # 2201920
ast Date: 2017-06-20 Blast Time: 12:02PM
Blast Co-ordinates Enter ° N Lat. Enter ° W Lona. (N) Radians (W) Radians
Mid Blast 43.39823 79.88432 0.757442 1.394244
Front Row Comer 43 39816 79 88428 0 757441 1.394244
Back Row Corner 43 39810 79.88415 0.757440 1.394241
Average (Centre of Blast) 43 39816 79.88425 0.757441 1.394243
1st Seismoaraph Co-ordinates Enter ° N Lat. Enter ° W Long. {N) Radians (W) Radians
1st Reading
2nd Readina
Average 0.00000 0000 0.000000 0.000000
Distance (1st Seis From Centre of Btast) 00m
Post Blast Data: ppV: DNT mm/s 2.0
frequency: DNT Hz T
air overpressure: DNT 115
Colling Rd

(N) Radians {W) Radians

0 000000 0.000000
Distance {2nd Seis. From Centre of
2.0
?
115
Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading
2nd Reading
Average 0 00000 0.00000 [ 0.000000 0.000000
Distance (3rd Seis From Centre of Blast) 00
Post Blast Data: ppV: 2.4 2.0
frequency: ?
air overpressure: 1019 115
Camisle

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: Quarry Bench Blasting - 2 Free Faces
w = p?
302
= (0)* kg
302
= 0 kg
900

[ o ke

Maximum Indicated Charge Weight per Delay

Orica

Blaster-in-charge: M (/ﬁ'/h/ OW/UVV



Customer: Nelsons Quarry: Burlington
. P.O. #: NA
onice Blast Design Design Date: ~ 2017-06-20
Blast Location: South Face
GPS Coordinates: 43.39805 °N Latitude 79.88433 °W Longitude
Nominal Bit Diameter:
Primary Bit diam: 101.6 mm 0 #Holes: 3,0276f ( 4 " diam)
Secondary Bit diam: mm 0" #Holes: 0.0ft ( " diam)
Tertiary Bit diam: mm 0" #Holes: 0.0f ( " diam)
Bulk Explosives Req'd: kg
CENTRA GOLD 70 ChargeWt.exe 8,500 /L gw
Pkgd Explosives Req'd: kg 7 tw\ \
7 SHe
Boosters Req'd: kg/u # used
PENTEX 16 (OR EQUIVALENT} 0.45 144

total explosives weight in Blast (kg):
Pkgd Prod (0 kg) % of Total kg:

Detonators Req'd: ms
UNITRONIC 600 30M

UNITRONIC 600 468 L0 wa

UNITRONIC 600 9M

Cord & Access. Req'd: UofM
IIRE DUPLEX (6 PACK) 400M units
__ STEMMINGPLUGMINI unis
1 units

Resource Deployment

8,565
0 0%
#reqd
72
36
36
#req'd
1431 1b/ya”
1472 biyd®
1.458 Ibryd®

@ N =S -

Blast Number:
Orica Order #:

Design te Blasted:
Total Holes Loaded:
... including:

. and:

Helper Hole Collar:
# Rows Blasted:

Burden:
Spacing:
# Holes:

Burden:
Spacing:

Ly

Front Row:
Main Body:

Front Row:
Main Body:

Material used

Front Row:
Main Body:

Front Row:
Main Body:
Max Chge Wi / delay:

Required kg Loaded:

Rock Density:

Expected Yield PF:
Front row:

Main Body:

"KPI" PF;

Bench Height:
Sub-drill:
Hole Depth:

17-011

23,683 te
36 holes
0 Dead Holes
0 Helper Holes
0.0 ft avg
3 rows

18.0 ft avg
6.0 ft avg
16

10.0 ftavg
10.5 ftavg

82.1 ftavg
2.0 ftavg
84.1 ftavg

4.0 ftavg
4.0 ftavg

7.0 ftavg
7.0 ftavg
: 1/2" crush

73.1 ftavg
73.1 ftavg

213.2 kg/hole

213.2 kgthole
g/delay

1%

8,565 kg

2.65 glcc = te/m®

0.363 kgite
0 320 kghe
0 330 kgfte
0.326 kgite

{actual)
(theoretical)
(theoretical)

{theoretical)

Ho'/c /{L/ Co/éz}o&fd 47/'
Cotlar, no "L"f Jee /.



-0\

Customer: Nelsons Quarry: Burlington Blast Number: +ger
. PO # Qrica Order #:
Blast Design

UNI Tronic (2)ms 20ft

UNI Tronic {7)ms 491t

UNI Tronic {2)ms 65f

UNI Tronic (2)ms 98ft



yulle 17, LV )W
COMBINATIUN SHUI FUNM 3 | RALMT BILL U LAUING-EXPRESS SHIPPING OONTRACT ADOPTED BY RAIL FREIGHT AND ‘GROSS / BRUT
EXPAESS GARRIEAS SURJECT TO THE JURISDICTION OF THE NATIONAL TRANSPORT AGENCY,
FORMULE COMBINEE ET ABREGEE DE CONNAISEMENT NOMINATIF ET CONTRAT OE TRANSFORT DE MESSAGERIES
50US RESEAVE DF 1A JURISDICTION DE L'OFFICE DE3 TRANGPORTS,

Bill of Lading / Connaissement TARE

E Orica ganflda&{lc A y
D VALLEY ' p / NET
033411 SIDE ROAD 21-22 [5ens € M T2

GONSIANOR
EXPEDITELR GRAND VALLEY ON K T H HEUH.?EMD?EI:TREE HEH#S (%Jgne
CA LOW 7G1 = 760 R o

B W ORDER NUMBER B/L NUMBER

CONSIGNEE NELSON AGGREGATE COMPANY N*DECOMMANDE  N° DE CONNAISSEMENT

consiamaTare  BURLINGTON ON 2201920 85682632
CA L7R 418
REPRINT
PAGE
DATE REQUIRED TIME REQUIRED INVOICE TO / BUYER GUSTOMER REFERENGE NO,
DATE REQUISE HEURE REQUISE FACTURE A / ACHETEUR N° DE COMMANDE DU CLIENT
20 Jun 2017 00:00:00 NELSON AGGREGATE COMPANY n/a
DATE SHIFPED FREIQHT TERMS SHIP, MAG. LIC, VEHICLE NO.
BEXPEDIE LE CONDITIONS DE LIVAAISON PEAMIS EXPEDITEUR N° DE VEHICULE
20 Jun 2017  FOB Dest'n, Own Truck F-73289 /SO /
SHIP VIA ROUTING MAG. UC. NO.
TRANSPORTEUR MNERAIRE N° DE PERMIS
Orica Truck STANDARD
g?é UM a«; DESCRIPTION ‘S’Iés“.’E ﬁgr?TUANJT
196 PC ) PENTEX BC 340 (49/CsS) 4 71.540
2 PC Harness Wire Duplex (6 pack) 400m 1 5.840
60 PC 3} *uni tronic 600-09.0M CU/ZC(30')60PC 1 5.880
66 PC 1 *uni tronic 600-15M C/Z SPL(50')66PC 1 11.286
108 pCc  ; *uni tronic 600-30M C/Z SPL(100')36P 3 31.752
100 pC MINI STEM PLUGS — PART #6015 0.700
1 LICENSED BLASTER
1.0 LABOUR CHARGE
1 ROG (ROCK ON GROUND)
TOTAL GROSS WEIGHT 26.998 KG
#*x%%  TOTAL PACKAGES Ktk 10

GHS/WHMIS SDS documents available
Website: www,oricaminingservices.com
Email: sds.na€orica.com

Phone; 1-855-26-ORICA (1-855-266-7422)

24 HOUR TECHNICAL INFORMATION: 1-613-996-6666

USED 7 PALETTES UTILISEES PALLETS AETURNED / PALETTES fRACR UTILISER
EMERGENCY RESPONSE PLAN / AEBUME DE PLAN D'URGENCE GENGV RESPONBE NO.724 NOUR NUMBER PLACARDS OFFERED / PLACARDS OFFERT  FORWARD |NVOICE FOR PREPAID FREIGHT
HONE OURGENCE24 HEURE NUMERG — QUOTING cEch aLTe/ FA(RYE su:vng FACTURE
FOUR EXPEDITION PORT PAYE EN REFERANT A
ERAP 2-1510 1-877-561-3636 VESIOU  NOJNON Rrdestzon A masba s
THI3 13 TO CERTIFY THAT THE ABOVE NAMEQ ARTICLES ARE FROPERLY (A ASSIFIED, DESCAIBED, PACKAGED, MARKED AND | DECLARED w'uée OF SHIPMENT NETTE No. CONV 301 rue hotel de ville
LABELLE| TRANBPORT. ACCORDING T YHE APP LA VALEUR DECLAR PRESSAGE
D, ANO ARE IN PROPER CONDMON FGR ATION 1 UCABLE TEGULATIONS OF T A ENT NO Brounsburg-(:hatham, ac
DES MARCHANDIBES
ET AUX REGLEMENTS s J&G 3B5
5%
CVIAND~VRELEY VFEEIMFRELE COMPANY
(PLEASE PRINT) / NOM D'EXPEDITEUR DRIVER'S NAME (PLEAGE PRINT} / NOM DU CAMIONNEUR NAME (PLEASE FRINT) / NOM DU RECEVEUR
Cits ’L/f /? /(7{*-;//3/"( 749 %
W 6’ DATE SIGNATURE DATE
/% 06 (7 704,17
, HLPPIRG CONTRACT IS YO BE SIGHED BY THE SUBJECT TO ALL THE TERMS AND CONDITIONS ON THE BACK
\] GRIGINAL - NOT NEGOTIABLR 1P E0110N oA MESSAGERIES 20T ETAE SONE S0OUS RESERVE DES CONDITIONS ET RESTRICTIONS ENUMERES AU VERSC

{l OMIAINAL - NON NEGOCIABLE GATELM BRIt kxkk BAGE 2 OF 2 *#kx oea smn



SHOTPIus 5 Plan

Blast Summary Data

Spacing: 10.5ft Subdrill: 2.0ft Stemming: 7.0ft
‘1st row burden; 18.0ft Hole Diameter: 4.0in Number of holes: 36 Hole angle: 0.0°
'Total drilled: 3030.6ft
200
200
195@® 185 111G 5
195 e 1059 5 s,
180 105 50 75@ g
)df 75 50 ® -
6D
@ 200
ise
15
135
130
415 365
415 265
s10@ ]65. 265 240
= e e
23

SHOTPlus 5.6.2.7

ORIOQ Location
17-011 South Face Final G. Palcso

Scale 1:150 Filename 17-011 South Face Final (2



ORICA

SHOTPIlus 5 Plan

Spacing: 10.5ft Subdrill: 2.0ft
Hole Diameter: 4.0in Number of holes: 36

* bbtj " O..l\ LOHOV\ QlecJLg:

Scale 1:150

Stemming: 7.0ft
Hole angle: 0.0°

SHOTPIlus 5.6.2.7
Mine
Location

author  17-0115

17-011 South Face Final.



SHOTPIus 5 Plan

Summary
Burden: 10.0ft Spacing: 10.5ft Subdrill: 2.0ft Stemming: 7.0ft
tst row burden: 18.0ft Hole Diameter: 4.0in Number of holes: 36 Hole angle: 0.0°
Total drilled: 3030.8ft
Free Face

SA6  ALS Al
so.oft ¥81.7ft Tg3on A13  AL2 A1l Al0 GA9 A8 A7
©833% ¥ B4.6ft © g5 51t Cap.oft 8557t T85.aft TBasH A0 o

84.4ft
© 84.36t ;, A4 ot
84.5t _A3

©ga.7ft Qi on® Al
© g1 cgran oo oo e oo B4 B3 e
- . 83.7ft 84.8ft 85.0ft 84.7ft ® 84.4f¢ ® 84.8ft
@ B2 B1
85.3ft ¥ 86.2ft

10 co c8 C c6
® ® ® 7 G5 c4 C3

81.0ft 82 1ft 83.1ft @ g3.6ft T 83.9ft Fga.1ft ® g4 o8t ® g5.1ft ® g_Z; aft @ i.:é 3ft

17-011 South Face Final
Front Row - 18' X 6' - Body - 10' X 10.5' - 4" Bit
248.5 + .6 Sub

ShotPlus5 5.2.29.0

17-011 South Face Final G. Palcso

Not to scale 17-011 South Face Final



Customer: Nelson Quarry: Burlington Blast Number: 17-012
RICA P.O. # n/a Orica Order #: 2204495
: BIGST RCPOI"T Blast Date: 2017-08-26 Blast Time: 114 PM
page 1 Ken George tonnes Blasted: 40,014te 15,099 m®
Total tonnes per day: 40,014 te
Blast Location:  Floor Total Holes Loaded: 252 holes
GPS Coordinates: 43.40250 °N Latitude 79.88614  °W Longltude ... including’ 0 Dead Holes
and: 0 Helper Holes
Helper Hole Collar: 0.0 ftavg
Wind from the: SW  at 15 kph Temperature: 211025 °C # Rows Blasted: 12 rows
Clear: Rain: Overcast: Burden: 11.5 ft avg
Partly Cloudy: * Snow: Inversion: Celling: 30000 m Spacing: 11.5 ftavg
# Holes: 17
Nominal Bit Diameter: Burden 11.5 ft avg
Primary Bit diam: 101.6 mm #Holes: 252 = 4,0320ft ( 4 " diam) Spacing 11.5 ftavg
Secondary Bit diam: mm # Holes: = 0.0ft ( " diam)
Tertiary Bit diam: mm # Holes: = 0.0t ( " diam) Bench Height: 16.0 ft avg
Sub-drill: 00 ftavg
Bulk Explosives: in (kg) out (k@) kg Hole Depth: 16.0 ft avg
CENTRA GOLD 70 34,290 27,570 6,720
Front Row: 0.0 ftavg
Packaged Explosives: cs shipped cs returned kg Main Body: 0.0 ftavg
# Stone Decks: 0 per biast
Front Row: 7.0 ftavg
Boosters: kg / unit # usec kg Main Body: 7.0 ftavg
PENTEX 12 (OR EQUIVALENT) 0.34 252 85.7 Material used: 3/4 Clear
Front Row: 9.0 ft avg
total explosives weight in Blast (kg): 6,806 Main Body: 9.0 ft avg
Pkgd Prod (0 kg) % of Total kg: 0.0%
Detonators: case #'s ms # used Front Row: 26.2 kg/hole
EXEL HANDIDET 12m 25/500 252 Main Body: 26.2 kg/hole
CONNECTADET 12M 42ms 18 Max. per delay: 45.0 kg/delay
UNITRONIC 600 6M 1 SD () Equation: kg/delay
Total kg Loaded: 6,806 kg
Rock Density: 2.65 gicc =te/m®
Cord & Accessories: UofM # used
HARNESS WIRE DUPLEX (6 PACK) 400M units 0.760 Iblyd® Yield PF:  0.170 kgfte (actual)
units
units
#ge Iblyd” "KPI" PF: #DWI/O! kglte (theorstical)
1
1
2
1

Services:

GPS LAYOUT

BULK TRUCK CHARGE
SHOT SERVICE FEE *
SEISMOGRAPH RENTAL
3D LASER PROFILE
BORETHACK

Line item (Hourly Rate)
>/=5,000kg <10.000kg

Line Item (Fee per Blast)

* 1 unitin Shot Service Fee

Enter "1" if 3D Profiled

Enter "1" if Boretraked



1st

2nd

3rd

Nelson

Blast Design

Customer:

Blast Co-ordinates
Mid Blast
Front Row Corner
Back Row Corner
Average Centre of Blast)

Selsmoaraph Co-ordinates
st
2nd

Distance (1st Seis From Centre of Blast)
Post Blast Data: ppV:
frequency:
air overpressure:
Side Rd

Seismograph Co-ordinates
1st Reading
2nd Reading
verage
Distance (2nd Seis. From Centre of Blasi
Data:

Quarry:
PO . #
Blast Date:

Enter °N Lat. |

43 40288
43.40250|

Enter ° N Lat.
0.00000
0.0
6.2

915

Enter ° N Lat.

000000
0.0

DNT

air overpressure: ONT

Seismoaraph Co-ordinates

1st Reading

Reading
Distance (3rd Seis From Centre of Blast)
Post Blast Data: _ppV:
freauencv:

air

Enter ° N Lat.

0.00000
0.0
1.8

88.0

Scaling Factor denotes the degree of Blast confinement.

r the SF, the more confi
Factor of 30 is common

Enter a scaling Factor: |

Blast.
in the Scaled Distance formula for Quarry Bench Blasting:

Burlington
nla
2017-06-26

Long.
79.88612
88607
79
79 88614

Enter ° W Lona.

2.0
Hz T
118
Enter ° W Long.
0.00000
m
mm/s 2.0
Hz ?
dB 115
Enter W
mm/s 2.0
Hz ?
115

I
(]
)
=

[=)

Maximum Indicated Charge Weight per Delay = l:kg

Orica
Blaster-in-charge:

Blast Number: 17-012
Orica Order # 2204495
Blast Time: 1:14 PM
Radians
0
).757523| 1394278
0 75751
(N) Radians (W) Radians
0.000000 0.000000
(N) Radians (W) Radians
0.000000 ).000000
(N) Radians | (W) Radians
0 000000 ) 000000

Ken Geovge



Customer: Nelson Quarry: Burlington Blast Number: 17-013
P.O. #: Orica Order #: 2210809
BIGST RGPOI"T Blast Date: 2017-07-10 Blast Time: 1:40 PM
page 1 Iﬂlaster—in—charge: Kevin Toplis tonnes Blasted: 58,552te | 22,095/m®
Total tonnes per day: 58,552 |te e
Blast Location:| Floor Total Holes Loaded: 295 holes
GPS Coordinates: 43.40152 °N Latitude | 79.88959 | °W Longitude ... including: 0 Dead Holes
... and: 0 Helper Holes
Helper Hole Collar: 0.0/ft avg
Wind from the:] SW| at 10 [kph Temperature:| 21 t0 25 |°C # Rows Blasted: 11 rows
Clear: Rain: Overcast: Burden: 11.5 ft avg
Partly Cloudy: X Snow: Inversion: Ceiling:| 2,804 m Spacing: 11.5/ft avg
# Holes: 28
Angle from Vertical Nominal Bit Diameter: Burden: 11.5 ft avg
Primary Bit diam:| 101.6 ' mm 0° #Holes:| 299 = 5,980.0ft ( 4 " diam) Spacing: 11.5/ftavg
Secondary Bit diam: mm 0°  #Holes: = 0.0ft ( " diam)
Tertiary Bit diam: mm ° #Holes: = 0.0ft ( " diam) Bench Height: 20.0 ft avg
Sub-drill: 0.0 ft avg
Bulk Explosives: in (kg) out (kg) kg Hole Depth: 20.0 ftavg
CENTRA GOLD 70 34,150 25,680 8,470
Front Row: 0.0 ft avg
Packaged Explosives: cs shipped cs returned kg Main Body: 0.0/ft avg
# Stone Decks: 0 per blast
Front Row: 7.0 ft avg
Boosters: kg / unit # usec kg Main Body: 7.0 ft avg
PENTEX 12 (OR EQUIVALENT) 0.34| 300 102.0 Material used: 3/4 Clear
Front Row: 13.0 ftavg
total explosives weight in Blast (kg): 8,572 Main Body: 13.0 ftavg
Pkgd Prod (0 kg) % of Total kg: 0.0%
Detonators: case #'s ms # used Front Row: 37.9 kg/hole
EXEL HANDIDET 12m 25/500 300 Main Body: 37.9 kg/hole
CONNECTADET 12M 42 ms 21 Max. per delay: 46.0 kg/delay
UNITRONIC 600 6M 1 SD () Equation: 0.0 kg/delay
Total kg Loaded: 8,572 kg
Rock Density: 2.65 g/cc =te/m®
Cord & Accessories: Uof M # used
HARNESS WIRE DUPLEX (6 PACK) 400M units 1 0.654 Iblyd® Yield PF: 0.146 kg/te (actual)
units 0.853 Ib/yd® Front row: 0.191 kg/te (theoretical)
units 0.853 Ib/yd® Main Body: 0.191 kg/te (theoretical)
Resource Deployment: #DIV/0! Ib/yd® "KPI" PF: #DIV/0! kg/te (theoretical)

# of Blasts today (this Quarry)
# of Blasters (this Blast)

# of Helpers (this Blast)

# of MMU's (this Blast)
Services:

GPS LAYOUT

BULK TRUCK CHARGE
SHOT SERVICE FEE *
SEISMOGRAPH RENTAL
3D LASER PROFILE
BORETRACK

LABOUR CHARGE (enter HOURS)

2017-07-10 Burlington 17-013 floor

Note Exception

Enter "1" if Layout by GPS
>/=5,000kg <10,000kg

Line ltem (Fee per Blast)

* 1 unit in Shot Service Fee

Enter "1" if 3D Profiled

Enter "1" if Boretraked

Line ltem (Fee per Hour)

Holes, K17, 115 det did not pull, a safety was used.

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

Holes A24, C24 where not loaded, but primed. They both where at 8ft.

Holes, G28, H28 did not get loaded, do to both only being 3ft.

1
1 Holes A1,2,3- B1,2- C1 where not drilled.
2
1
1 Blaster hours: 8.5
1 Helper hours: 7.5
0
0
16.0

REPORT




Customer: Nelson Quarry: Burlington Blast Number: 17-013
. O, #: rl raer #:
BIC(ST DeSlgn o P.O #' (0] CaOd.e #. 2?10809
ast Date: 2017-07-10 Blast Time: 1:40 PM
page 2 Blast Co-ordinates Enter ° N Lat Enter ° W Lon i i
- . g. (N) Radians (W) Radians
Mid Blast 43.40144 79.88941 0.757498 1.394333
Front Row Corner 43.40125 79.89002 0.757495 1.394344
Back Row Corner 43.40186 79.88933 0.757505 1.394332
Average (Centre of Blast) 43.40152 79.88959 0.757499 1.394336
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.71939 80.38847 0.763047 1.403043
2nd Reading
Average 43.71939 80.38847 0.763047 1.403043
Distance (1st Seis. From Centre of Blast) 0.0lm
Post Blast Data: ppV: 2.2|mm/s  Trigger set at: 2.0 /mm/s
frequency: Hz V/T/L: T |(Vertical, Transverse or Longitudinal)
air overpressure: 91.5|dB Trigger set at:| 115 |dB
2450 #2 Side Rd (Nelson monitor) |
2nd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading
2nd Reading
Average 0.00000 0.00000 0.000000 0.000000
Distance (2nd Seis. From Centre of Blast 0.0lm
Post Blast Data: ppV: 1.0/mm/s  Trigger set at: 2.0 \/mm/s
frequency: Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 104.2|dB Trigger set at:| 115 |dB
Northwest (Nelson monitor) |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading
2nd Reading
Average 0.00000 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast) 0.0lm
Post Blast Data: ppV: 4.2|mm/s  Trigger set at: 2.0 /mm/s
frequency: Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 88.0/dB Trigger set at:| 115 |dB

2017-07-10 Burlington 1

Southwest (Nelson monitor)

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: Quarry Bench Blasting - 2 Free Faces

Maximum Indicated Charge Weight per Delay

7-013 floor

W =

D2
307
(0> kg
302
0 kg
900

[0 Tk

Orica
Blaster-in-charge:

Keyen Toples

REPORT






















Customer: Nelson Quarry: Burlington Blast Number: 17-014 A
P.O. #: Orica Order #: 2207581
BIOST ReporT Blast Date: 2017-07-04 Blast Time: 12:46 PM
Page 1 |iaster-in-charge:| Kevin Topllis (Print Name) tonnes Blasted:| 11,970 te 4,517|m°
Total tonnes per day:| 33,601 te TBA ot
Blast Location:| Lower middle bench (Bench / Face) Total Holes Loaded: 43 holes
GPS Coordinates: 43.40390 °N Latitude 79.88386 | °W Longitude ... including: 0|Dead Holes
Centre of Blast Centre of Blast ...and: 4 |Helper Holes
Helper Hole Collar: 10.0/ft avg
Wind from the:) SE| at 10 kph Temperature:| 21 to 25 |°C # Rows Blasted: 3|rows
X - Pattern (Front Row)-
Clear: Rain: Overcast: Burden: 12.0/ft avg
Partly Cloudy:| X Snow: Inversion: Ceiling:  9,144'm Spacing: 10.5/ft avg
# Holes: 12|front row
- Drilling Information - - Pattern (Main Body) -
Angle from Vertical Nominal Bit Diameter: Burden: 9.0/ft avg
Primary Bit diam:| 101.6|mm 0° #Holes: 36 =  1,497.6ft ( 4 " diam) Spacing: 10.5/ft avg
Secondary Bit diam:| 114.3|mm 0°  #Holes: 7 = 291.2ft (4 1/2" diam) # Holes: 31 main body
Tertiary Bit diam: mm °  #Holes: = 0.0t ( " diam) Bench Height: 39.6|ft avg
Sub-drill: 2.0/ft avg
Bulk Explosives: in (kg) out (kg) kg Hole Depth: 41.6 ftavg
CENTRA GOLD 70 34,050 29,193 4,857 - Stone Decking -
Front Row: 0.0/ft avg
Packaged Explosives: cs shipped cs returned kg Main Body: 0.0|ft avg
# Stone Decks: 0/per blast
- Collar Stemming -
Front Row: 7.0|ftavg
Boosters: kg / unit # usec kg Main Body: 7.0|ft avg
PENTEX 12 (OR EQUIVALENT) 0.34 86 29.2 Material used:|.75 clear
- Charge Length -
Front Row: 34.6 ft avg
total explosives weight in Blast (kg): 4,886 Main Body: 34.6 ft avg
Pkgd Prod (0 kg) % of Total kg: 0.0% - Charge Weight -
Detonators: case #'s ms # used Front Row:  100.9 kg/hole
UNITRONIC 600 6M 43 Main Body:  100.9 kg/hole
UNITRONIC 600 15M 43 Max. per delay:|  125.0 kg/delay
SD () Equation: 0.0 kg/delay
Total kg Loaded: 4,886 kg
Rock Density: 2.65 glcc =te/m®
Cord & Accessories: U of M # used - Powder Factor -
HARNESS WIRE DUPLEX (6 PACK) 400M units 1 1.823 Ib/yd® Yield PF:  0.408 kg/te (actual)
SPIDER STEMMING PLUG 8" units 20 1.204 Iblyd® Front row:  0.269 kg/te (theoretical)
units 1.605 Ib/yd® Main Body:  0.359 kg/te (theoretical)
Resource Deployment: 1.565 loryd® "KPI" PF:  0.350 kg/te (theoretical)
# of Blasts today (this Quarry) Note Exception 2 Cost Reduction Notes (this Blast) - change in Bit, B, S, Expl or IS from previous Blast:
# of Blasters (this Blast) 1 blaster hours: 7.5
# of Helpers (this Blast) Note Exception 2 helper hours: 6.5
# of MMU's (this Blast) 1 This blast was shot with 17-014 B, with a 5 second delay
Services: Holes A1, X1, X2 got 10ft collars. Holes B1, X3, X4, C1 got 12ft collars.
GPS LAYOUT Line Item (Hourly Rate) 1
BULK TRUCK CHARGE >/=2,000kg <5,000kg 1
SHOT SERVICE FEE * Line ltem (Fee per Blast) 1/2
SEISMOGRAPH RENTAL * 1 unit in Shot Service Fee
3D LASER PROFILE Line Item (Hourly Rate) 1
BORETRACK Enter "1" if Boretraked 0
LABOUR CHARGE (enter HOURS) |Line Item (Fee per Hour) 14.0

2017-07-04 Burlington 17-014- A Lower Middle
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Customer: Nelson Quarry: Burlington Blast Number: 17-014 A
. .O. # ri rder #:
BICIST D€S|9n " P.O #. Orica O d.e #. 22.07581
ast Date: 2017-07-04 Blast Time: 12:46 PM
page 2 Blast Co-ordinates Enter ° ° i i
- er ° N Lat. Enter " W Long. (N) Radians (W) Radians
Mid Blast 43.40388 79.88387 0.757541 1.394236
Front Row Corner 43.40375 79.88372 0.757538 1.394234
Back Row Corner 43.40406 79.88399 0.757544 1.394239
Average (Centre of Blast) 43.40390 79.88386 0.757541 1.394236
1st [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading
2nd Reading
Average 0.00000 0.00000 0.000000 0.000000
Distance (1st Seis. From Centre of Blast) 0.0/m
Post Blast Data: ppV: 1.3|mm/s  Trigger set at:| 2.0 mm/s
frequency: Hz V/T/L: T |(Vertical, Transverse or Longitudinal)
air overpressure: 88.0/dB Trigger set at:| 115|dB
northwest- colling rd. (Nelson monitor) |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.71939 80.38847 0.763047 1.403043
2nd Reading
Average 43.71939 80.38847 0.763047 1.403043
Distance (2nd Seis. From Centre of Blas 0.0{m
Post Blast Data: ppV: 12.2|mm/s  Trigger set at:| 2.0 mm/s
frequency: Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 95.9|dB Trigger set at:| 115|dB
2450 2nd concession (Nelson monitor) |
3rd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading
2nd Reading
Average 0.00000 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast) 0.0/m
Post Blast Data: ppV: 4.2lmm/s  Trigger set at:| 2.0 mm/s
frequency: Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 88.0/dB Trigger set at:| 115|dB

southwest- Camisle (Nelson Monitor)

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: Quarry Bench Blasting - 2 Free Faces

Maximum Indicated Charge Weight per Delay

7-07-04 Burlington 17-014- A Lower Middle
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Customer: Nelson Quarry: Burlington Blast Number: 17-014 B
P.O. #: Orica Order #: 2207581
BIGST RCPOF‘T Blast Date: 2017-07-04 Blast Time: 12:46 PM
Page 1 |jaster-in-charge:| Kevin Topllis (Print Name) tonnes Blasted: 21,631te | 8,163|m?
Total tonnes per day:| 33,601 te TBA ot
Blast Location:| Lower middle bench (Bench / Face) Total Holes Loaded: 36 holes
GPS Coordinates: 43.40347 °N Latitude 79.88363 | °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:| 21 t0 25 |°C # Rows Blasted: 3|rows
X - Pattern (Front Row)-
Clear: Rain: Overcast: Burden: 12.0/ft avg
Partly Cloudy:| X Snow: Inversion: Ceiling:,  9,144'm Spacing: 10.5/ft avg
# Holes: 11 |front row
- Drilling Information -
Angle from Vertical Nominal Bit Diameter: Burden: 9.0/ft avg
Primary Bit diam:| 101.6mm 0° #Holes: 36 = 28404ft ( 4 " diam) Spacing: 10.5/ft avg
Secondary Bit diam: mm °  #Holes: = 0.0ft ( " diam) # Holes: 25
Tertiary Bit diam: mm °  #Holes: = 0.0t ( " diam) Bench Height: 76.9|ft avg
Sub-drill: 2.0/ft avg
Bulk Explosives: in (kg) out (kg) kg Hole Depth: 78.9 ftavg
CENTRA GOLD 70 29,193 20,540 8,653 - Stone Decking -
Front Row: 15.0/ft avg
Packaged Explosives: cs shipped cs returned kg Main Body: 0.0|ft avg
# Stone Decks: 1 |per blast
- Collar Stemming -
Front Row: 8.0|ft avg
Boosters: kg / unit # usec kg Main Body: 7.0|ft avg
PENTEX 12 (OR EQUIVALENT) 034 74 25.2 Material used:|.75 clear
- Charge Length -
Front Row: 55.9 ft avg
total explosives weight in Blast (kg): 8,678 Main Body: 71.9 ftavg
Pkgd Prod (0 kg) % of Total kg: 0.0% - Charge Weight -
Detonators: case #'s ms # used Front Row:  163.0 kg/hole
UNITRONIC 600 6M 36 Main Body:  209.7 kg/hole
UNITRONIC 600 30M 38 Max. per delay:|  250.0 kg/delay
SD () Equation: 0.0 kg/delay
Total kg Loaded: 8,678 kg
Rock Density: 2.65 glcc =te/m®
Cord & Accessories: U of M # used - Powder Factor -
HARNESS WIRE DUPLEX (6 PACK) 400M units 1 1.792 Ibyd® Yield PF:  0.401 kg/te (actual)
SPIDER STEMMING PLUG 8" units 20 1.001 Ib/yd® Front row:  0.224 kg/te (theoretical)
units 1.717 Ibryd® Main Body:  0.384 kg/te (theoretical)
Resource Deployment: st Iblyd® "KPI" PF: #DIV/0! kg/te (theoretical)
# of Blasts today (this Quarry) Note Exception 2 Cost Reduction Notes (this Blast) - change in Bit, B, S, Expl or IS from previous Blast:
# of Blasters (this Blast) 1 blaster hours: 7.5
# of Helpers (this Blast) Note Exception 2 helper hours: 6.5
# of MMU's (this Blast) 1| | This shot was fired with 17-014 A, with a 5 second delay.
Services: Hole A11 was loaded to 65ft, stone deck to 41ft.
GPS LAYOUT Line Item (Hourly Rate) 1 Hola A10 got a 14ft collar, Hole A1 got a 10ft collar, Holes, A4+5 got 14ft collar.
BULK TRUCK CHARGE >/=5,000kg <10,000kg 1
SHOT SERVICE FEE * Line ltem (Fee per Blast) 1/2
SEISMOGRAPH RENTAL * 1 unit in Shot Service Fee
3D LASER PROFILE Line Item (Hourly Rate) 1
BORETRACK Enter "1" if Boretraked 0
LABOUR CHARGE (enter HOURS) |Line Item (Fee per Hour) 14.0

2017-07-04 Burlington 17-014-B- Lower Middle
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Customer: Nelson Quarry: Burlington Blast Number: 17-014 B
. .O. #: ri rder #:
BIGST D€S|9n o P.O #. Orica O d.e #. 22.07581
ast Date: 2017-07-04 Blast Time: 12:46 PM
page 2 Blast Co-ordinates Enter ° ° i i
- er ° N Lat. Enter ° W Long. (N) Radians (W) Radians
Mid Blast 43.40345 79.88364 0.757533 1.394232
Front Row Corner 43.40335 79.88349 0.757531 1.394230
Back Row Corner 43.40362 79.88376 0.757536 1.394235
Average (Centre of Blast) 43.40347 79.88363 0.757533 1.394232
1st [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading
2nd Reading
Average 0.00000 0.00000 0.000000 0.000000
Distance (1st Seis. From Centre of Blast) 0.0/m
Post Blast Data: ppV: 1.3|mm/s  Trigger set at:| 2.0 mm/s
frequency: Hz V/T/L:| T |(Vertical, Transverse or Longitudinal)
air overpressure: 88.0/dB Trigger set at:| 115|dB
Northwest- colling rd (Nelson monitor) |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.71939 80.38847 0.763047 1.403043
2nd Reading
Average 43.71939 80.38847 0.763047 1.403043
Distance (2nd Seis. From Centre of Blas 0.0{m
Post Blast Data: ppV: 12.2|mm/s  Trigger set at:| 2.0 mm/s
frequency: Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 95.9|dB Trigger set at:| 115|dB
2450 2nd concession (Nelson monitor) |
3rd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading
2nd Reading
Average 0.00000 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast) 0.0/m
Post Blast Data: ppV: 4.2lmm/s  Trigger set at: 2.0 mm/s
frequency: Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 88.0/dB Trigger set at:| 115|dB

Southwest- Camisle (Nelson monitor)

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: Quarry Bench Blasting - 2 Free Faces

Maximum Indicated Charge Weight per Delay

7-07-04 Burlington 17-014-B- Lower Middle
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2017-07-25 Burlington 17-015 Lower Middle

Customer: Nelson Quarry: Burlington Blast Number: 17-015
P.O. #: Orica Order #: 2216725
BIGST RCPOF‘T Blast Date: 2017-07-25 Blast Time: 11:57 AM
Page 1 |jaster-in-charge:| Kevin Topllis (Print Name) tonnes Blasted: 15,057te | 5682|m?
Total tonnes per day:| 15,057 te TBA ot
Blast Location:| Lower middle bench (Bench / Face) Total Holes Loaded: 52/ holes
GPS Coordinates: 43.40395 °N Latitude 79.88376 | °W Longitude ... including: 3|Dead Holes
Centre of Blast Centre of Blast ...and: 0|Helper Holes
Helper Hole Collar: 0.0/ft avg
Wind from the:) NE| at 5|kph Temperature:) 16 to 20 |°C # Rows Blasted: 4|rows
X - Pattern (Front Row)-
Clear: Rain: Overcast: Burden: 12.0/ft avg
Partly Cloudy:| X Snow: Inversion: Ceiling:,  9,144'm Spacing: 10.5/ft avg
# Holes: 13|front row
- Drilling Information -
Angle from Vertical Nominal Bit Diameter: Burden: 9.0/ft avg
Primary Bit diam:| 101.6mm 0° #Holes: 52 = 2,184.0ft ( 4 " diam) Spacing: 10.5/ft avg
Secondary Bit diam: mm °  #Holes: = 0.0ft ( " diam) # Holes: 59
Tertiary Bit diam: mm °  #Holes: = 0.0t ( " diam) Bench Height: 40.0|ft avg
Sub-drill: 2.0/ft avg
Bulk Explosives: in (kg) out (kg) kg Hole Depth: 42.0 ftavg
CENTRA GOLD 70 27,100 21,270 5,830 - Stone Decking -
Front Row: 0.0/ft avg
Packaged Explosives: cs shipped cs returned kg Main Body: 0.0|ft avg
# Stone Decks: 0/per blast
- Collar Stemming -
Front Row: 9.0/ft avg
Boosters: kg / unit # usec kg Main Body: 7.0|ft avg
PENTEX 12 (OR EQUIVALENT) 0.34 52 17.7 Material used:|.75 clear
- Charge Length -
Front Row: 33.0 ftavg
total explosives weight in Blast (kg): 5,848 Main Body: 35.0 ft avg
Pkgd Prod (0 kg) % of Total kg: 0.0% - Charge Weight -
Detonators: case #'s ms # used Front Row: 96.2 kg/hole
UNITRONIC 600 15M 52 Main Body:  102.1 kg/hole
Max. per delay:| 125.0 kg/delay
SD () Equation: 0.0 kg/delay
Total kg Loaded: 5,848 kg
Rock Density: 2.65 glcc =te/m®
Cord & Accessories: U of M # used - Powder Factor -

HARNESS WIRE DUPLEX (6 PACK) 400M units 1 1.735 Ibyd® Yield PF:  0.388 kg/te (actual)
units 1.136 Ib/yd® Front row:  0.254 kg/te (theoretical)
units 1.607 Ibryd® Main Body:  0.360 kg/te (theoretical)

Resource Deployment: st Iblyd® "KPI" PF: #DIV/0! kg/te (theoretical)
# of Blasts today (this Quarry) 1 Cost Reduction Notes (this Blast) - change in Bit, B, S, Expl or IS from previous Blast:
# of Blasters (this Blast) 1 blaster hours: 6.5

# of Helpers (this Blast) Note Exception 2 helper hours: 5.5

# of MMU's (this Blast) 1 Tech hours: GPS 1hr

Services: adjusted collars to holes: A1,3,4-10ft +O21:AA54A7,8-11ft A9,10,11-10ft A12-12ft A13-
GPS LAYOUT Line ltem (Hourly Rate) 1 B1, C1, D1-10ft X1-20ft X2-12ft X3-10ft

BULK TRUCK CHARGE >/=5,000kg <10,000kg 1

SHOT SERVICE FEE * Line Item (Fee per Blast) 1

SEISMOGRAPH RENTAL * 1 unit in Shot Service Fee

3D LASER PROFILE Enter "1" if 3D Profiled 0

BORETRACK Enter "1" if Boretraked 0

LABOUR CHARGE (enter HOURS) |Line Item (Fee per Hour) 12.0

REPORT



Customer: Nelson Quarry: Burlington Blast Number: 17-015
. .O. # ri rder #:
BICIST Des'gn " P.O #. Orica O d.e #. 22.16725
ast Date: 2017-07-25 Blast Time: 11:57 AM
page 2 Blast Co-ordinates Enter ° ° i i
- er ° N Lat. Enter " W Long. (N) Radians (W) Radians
Mid Blast 43.40393 79.88378 0.757542 1.394235
Front Row Corner 43.40406 79.88393 0.757544 1.394238
Back Row Corner 43.40385 79.88356 0.757540 1.394231
Average (Centre of Blast) 43.40395 79.88376 0.757542 1.394235
1st [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading
2nd Reading
Average 0.00000 0.00000 0.000000 0.000000
Distance (1st Seis. From Centre of Blast) 0.0/m
Post Blast Data: ppV: 1.1|mm/s  Trigger set at:| 2.0 mm/s
frequency: Hz V/T/L: T |(Vertical, Transverse or Longitudinal)
air overpressure: 112.8|dB Trigger set at:| 115|dB
Northwest- colling rd (Nelson monitor) |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.71939 80.38847 0.763047 1.403043
2nd Reading
Average 43.71939 80.38847 0.763047 1.403043
Distance (2nd Seis. From Centre of Blas 0.0{m
Post Blast Data: ppV: 3.6|mm/s  Trigger set at:| 2.0 mm/s
frequency: Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 91.5|dB Trigger set at:| 115|dB
2450 2nd concession (Nelson monitor) |
3rd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading
2nd Reading
Average 0.00000 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast) 0.0/m
Post Blast Data: ppV: 2.2|mm/s  Trigger set at:| 2.0 mm/s
frequency: Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 88.0/dB Trigger set at:| 115|dB

Southwest- Camisle (Nelson monitor)

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: Quarry Bench Blasting - 2 Free Faces

Maximum Indicated Charge Weight per Delay

2017-07-25 Burlington 17-015 Lower Middle
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Customer: Nelsons Quarry: Burlington Blast Number: 17-016
B|OS'|' RCPOI“T o P.O. # NA Orica Ordgr # 22.32326
ast Date: 2017-08-30 Blast Time: 12:01 PM
page 1 |iaster-in-charge:| Mitch Ossington (Print Name) tonnes Blasted:| 16,211 te 6,118/m°
Total tonnes per day:| 16,211|te TBA lcose
Blast Location:| South face (Bench / Face) Total Holes Loaded: 28 holes
GPS Coordinates: 43.39837 °N Latitude 79.88412  °W Longitude ... including: 0|Dead Holes
Centre of Blast Centre of Blast ...and: 3|Helper Holes
Helper Hole Collar: 7.0/ft avg
Wind from the:) SW/| at 5|kph Temperature:| 21 to 25 |°C # Rows Blasted: 3|rows
X - Pattern (Front Row)-
Clear: Rain: Overcast: Burden: 10.0/ft avg
Partly Cloudy:| X Snow: Inversion: Ceiling:| 30000ft m Spacing: 10.5/ft avg
# Holes: 14 front row
- Drilling Information - - Pattern (Main Body) -
Angle from Vertical Nominal Bit Diameter: Burden: 10.0/ft avg
Primary Bit diam:| 101.6mm 0> #Holes: 28 = 23604ft( 4 " diam) Spacing: 10.5/ft avg
Secondary Bit diam: mm 0>  #Holes: = 0.0ft ( " diam) # Holes: 14 main body
Tertiary Bit diam: mm °  #Holes: = 0.0t ( " diam) Bench Height: 82.3|ft avg
Sub-drill: 2.0/ft avg
Bulk Explosives: in (kg) out (kg) kg Hole Depth: 84.3 ftavg
CENTRA GOLD 70 27,280 20,510 6,770 - Stone Decking -
Front Row: 4.0|ft avg
Packaged Explosives: cs shipped cs returned kg Main Body: 4.0|ft avg
# Stone Decks: 28 per blast
- Collar Stemming -
Front Row: 10.0/ft avg
Boosters: kg / unit # usec kg Main Body: 7.0|ft avg
PENTEX 12 (OR EQUIVALENT) 0.34 112 38.1 Material used:|1/2" crush
- Charge Length -
Front Row: 70.3 ft avg
total explosives weight in Blast (kg): 6,808 Main Body: 73.3 ftavg
Pkgd Prod (0 kg) % of Total kg: 0.0% - Charge Weight -
Detonators: case #'s ms # used Front Row:  205.0 kg/hole
UNITRONIC 600 6M 28 Main Body:  213.7 kg/hole
UNITRONIC 600 20M 28 Max. per delay:|  150.0 kg/delay
UNITRONIC 600 30M 56 SD () Equation: 0.0 kg/delay
Total kg Loaded: 6,808 kg
Rock Density: 2.65 glcc =te/m®
Cord & Accessories: U of M # used - Powder Factor -

HARNESS WIRE DUPLEX (6 PACK) 400M units 1 1.876 Ibyd® Yield PF:  0.420 kg/te (actual)
units 1.412 Iblyd® Front row:  0.316 kg/te (theoretical)
units 1.472 Iblyd® Main Body:  0.330 kg/te (theoretical)

Resource Deployment: 1.464 lolyd® "KPI"PF:  0.328 kg/te (theoretical)
# of Blasts today (this Quarry) 1 Cost Reduction Notes (this Blast) - change in Bit, B, S, Expl or IS from previous Blast:
# of Blasters (this Blast) 1

# of Helpers (this Blast) Note Exception 2

# of MMU's (this Blast) 1 Blaster Hours= 6hr

Services: Helper Hours= 10hrs

GPS LAYOUT Line Item (Hourly Rate) 1

BULK TRUCK CHARGE >/=5,000kg <10,000kg 1

SHOT SERVICE FEE * Line Item (Fee per Blast) 1

SEISMOGRAPH RENTAL * 1 unit in Shot Service Fee 0

3D LASER PROFILE Line Item (Hourly Rate) 1

BORETRACK Enter "1" if Boretraked 0

LABOUR CHARGE (enter HOURS) |Must be pre-authorized

2017-08-30 South wall 17-016 report

REPORT
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Customer: Nelsons Quarry: Burlington Blast Number: 17-016
. .O. #: ri rder #:
BIGST DZSIQH o P.O #. NA Orica O d.e #. 22.32326
ast Date: 2017-08-30 Blast Time: 12:01 PM
page 2 Blast Co-ordinates Enter ° ° i i
- er ° N Lat. Enter " W Long. (N) Radians (W) Radians
Mid Blast 43.39827 79.88426 0.757443 1.394243
Front Row Corner 43.39837 79.88413 0.757444 1.394241
Back Row Corner 43.39847 79.88398 0.757446 1.394238
Average (Centre of Blast) 43.39837 79.88412 0.757444 1.394241
1st [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading
2nd Reading
Average 0.00000 0.00000 0.000000 0.000000
Distance (1st Seis. From Centre of Blast) 0.0/m
Post Blast Data: ppV: 1.1|mm/s  Trigger set at:| 2.0 mm/s
frequency: Hz V/T/L: T |(Vertical, Transverse or Longitudinal)
air overpressure: 107.5/dB Trigger set at:| 115|dB

Colling Rd
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading
2nd Reading
Average 0.00000 0.00000 0.000000 0.000000
Distance (2nd Seis. From Centre of Blas 0.0{m
Post Blast Data: ppV: 1.5|mm/s  Trigger set at:| 2.0 mm/s
frequency: Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 91.5|dB Trigger set at:| 115|dB
2450 #2 sideroad
3rd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading
2nd Reading
Average 0.00000 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast) 0.0/m
Post Blast Data: ppV: 1.5|mm/s  Trigger set at:| 2.0 mm/s
frequency: Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 88.0/dB Trigger set at:| 115|dB

Camisle

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: Quarry Bench Blasting - 2 Free Faces

Maximum Indicated Charge Weight per Delay

7-08-30 South wall 17-016 report
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Customer: nelanns

Blast Design

ORICA

Blast Location: )
GPS Coordinates: 43 39805

- Drithing information -

Angie from Vertical

Primary Bit diam:. 101.6 mm 07 + #Holes:
Secondary Bit diam: mm g # Holes:
Tertiary Bit diam: mm 2 #Holes:
_ChargeWt.exe
Pkgd Explosives Req'd: kg
Rgd Eaplosives Rey - . - -
j | j
foosemes B g
total explosives weight in Blast (kg): . 6,551,
Pkgd Prod (0 kg) % of Total kg:'  0.0%|
Detonators Req'd: ms #req'd
‘UNITRONIC 600 20M i : 28.

a

Resource Deployment
CESOHIEE RV I ,
Services Reqg'd:
f]p,OOOkg
. B
SEISMOGRAPHRENTAL _[* 1 unitin Shot Service

f
{
by
1
i

SDLASERFROFILE

}

2017-08-30 South wail 17-016 report

. iLine ftem (Fee per Blast) |

Quarry: £ Blast Number:
PO # NA Orica Order #:
Design Date: 2017-08-30

Design te Blasted:
Total Holes Loaded:
... including:

... and:

Helper Hole Collar:
# Rows Blasted:

Desigy

Nominal Bit Diameter: Burden::
23604f ( 4 " diam) Spacing:
0.0ft ( " diam) # Holes:
00ft ( “ diam) -Dea
Burden:

Spacing:-

Bench Height:
Sub-drill:
Hole Depth:

Front Row:
Main Body:

Front Row:
Main Body:
Material used: /2

Front Row:
Main Body:

Front Row:
Main Body:
Max Chge Wt / delay:

Required kg Loaded:
Rock Density:

18,157 te
28 holes
U Dead Holes
3 Helper Holes
7.0 ftavg
3 rows

(Front Row)-
10.0 ft avg
10.5 ft avg

14

i (Main Body) -
10.0 ftavg
10.5 ft avg

82.3 ftavg
2.0 ftavg
84 3 ft avg

4.0 ft avg
4.0 ft avg

7.0 ftavg
7. ftavg

i

73 3 ftavg
73 3 ftavg

213.7 kgthole
213.7 kg/hole
134.0 kg/delay

6,551 kg

265 glee = te/m®

- Design Powder Factor -

Expected Yield PF:

{472 bivd® Front row:
1 472 Jbryd® Main Body

1 472 Iblyd®

130 kg in bottom deck. Bob the top deck to collar.

"KPI" PF:

0.361 kg/te (actual)

0 330 kg/te (theoretical)
0 330 kg/te (theoretical)
0.330 kafte (theoretical)



Customer: Nelsons Quarry: Burlington Blast Number: 17-018

. P.O # Orica Order #:
Blast Design Blast Date:  2017-08-30

UNI Tronic (?)ms 20/t

UNT Tronic (?)ms 49ft

UNI Tromic {?)ms 66ft

UNL Tronic (?)ms 98ft



1086863

COMBINATION SHORT FORM STRAIGHT BILL OF LADING-EXPRESS SHIPPING CONTRACT ADOPTED BY RAIL FREIGHT AND
EXPRESS GARRIERS SUBJECT TO THE JURISDICTION OF THE NATIONAL TRANSPORT AGENCY

FORMULE COMBINEE ET ABREGEE DE CONNAISEMENT NOMINATIF ET CONTRAT DE TRANSPORT DE MESSAGERIES
SOUS RESERVE DE LA JURISDICTION DE L'OFFICE DES TRANSPORTS.

Bill of Lading / Connaissement
Orica Canada Inc.

CONSIGNOR GRAND VALLEY

EXPEDITEUR 033411 SIDE ROAD 21-22 HEURE D'ENTREE HEB’;AESSJ;TIE
GRAND VALLEY ON
CA L9 7G1

ORDER NUMBER ‘l B/L. NUMBER

MO DE COBMARANDE RIS ME AARINAIQCERNERT

CONSIGNEE ~ NELSON AGGREGATE COMPANY

BURLINGTON ON
CA L7R 4L8
PAGE .
CUSTOMER
N° DE COMN
DGESTRIPTION
196 ENTEX BC 340 (49/C8) 4
2 ss Wire Duplex (6 pack) 400m 1
80 *uni tronic 600-06.0M CU/ZC(20'}80PC 1
66 *uni tronic 600-20M CU/ZC SPL{65')66P 1
72 *uni tronic 600-30M C/Z 3PL(100')36P 2
100 STEM PLUGS - PART #6015
1 CENSED BLASTER
1.0 CHARGE
1 {(ROCK ON GROUND)
TOTAL GROSS WEIGHT 552 KG
*kk TOTAL PACKAGES akadel
GHS/WHMIS SDS documents available
Website: www.oricaminingservices.com
Email:; sds.naforica.com
Phone: 1-855-~26—-ORICA (1-855-266-7422)
BAGS USED / SACS UTILISES

FORWARD INVOICE FOR PREPAID FREIGHT
QUOTING ORICA B/L TO / FAIRE SUIVRE FACTURE
POUR EXPEDITION PORT PAYE EN REFERANT A
. YES / OUl NO / NON NO DE CONNAISSEMENT D'ORICA : .,

Orica Canada Inc.

PROPERLY CLASSIFIED, DESCRIBED, PACKAGED, MARKED AND NETTE No. CONV ) -
LABELLED, AND ARE IN PROPER CONDITION FOR TRANSPORTATION ACCORDING TO THE APPLICABLE REGULATIONS OF PRESSAGE 101 rue hotel de ville
THE NATIONAL TRANSPORTATION AGENCY AND THE DEPARTMENT OF TRANSPORT WT AGREEMENT NO.
NOUS CERTIFIONS QUE LA CLASSE, LA DESCRIPTION, L'EMBALLAGE, LE MARQUAGE ET L'ETIQUETAGE DES MARCHANDISES Brovnsburg-Chatham, QO
SUSMENTIONNEES DE MEME QUE LES CONDITIONS DE TRANSPORT SONT CONFORMES A LA REALITE ET AUX REGLEMENTS
DE L'OFFIGE NATIONAL DES TRANSPORTS ET DU MINISTERE DES TRANSPORTS JBG 3BE
CONSIGNOR / EXPEDITEUR CONSIGNEE / DESTINATAIRE
Orica Truck AGGREGATE COMPANY

SHIPPER'S NAME {PLEASE EXPEDITEUR DRIVER'S NAME (PLEASE PRINT) / NOM DU CAMIONNEUR NAME (PLEASE

s / ‘ e ' ;

: ¢/ : // .
/ ‘ T/ T 1
Lo v i3 P B A A
DATE

SUBJECT TO ALL THE TERMS AND CONDITIONS ON THE BACK
HIEPIN CT1S 70 BE SIGNED BY THE SOUS RESERVE DES CONDITIONS ET RESTRICTIONS ENUMERES AU VERSO
3 MEMORANDUM EXPED MESSAGERIES DOIT ETRE SIGNE

MEMORANDUM ORTEU * ke H PAGE 2 DF 2 ok k& DFG 87772



Spacing:

SHOTPIus 5 Plan

Blast Summary Data

10.5ft

Hole Diameter: 4.0in

17-016 South Wall Final

10' X10.5' - 4" Bit

248.5 Floor Elevation + 6 Sub
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author 17-016 South Wall Final G. Palcso
Filename 17-016 South Wall Final Tim
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Scale 1:175

SHOTPIus 5 Plan

Blast Summary Data

10.0ft Spacing: 10.5ft Subdrill: 2.0ft Stemming: 7.0ft
burden: 10.0ft Hole Diameter: 4.0in Number of holes: 28 Hole angle: 0.0°
lled: 2362.0ft
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8
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17-016 South Wall Final
10’ X10 5' - 4" Bit
248.5 Floor Elevation + .6 Sub

SHOTPIus 5.6.2.7

Mine

Location

Title/author 17-016 South Wall Final
17-016 South Wall Final

G. Palcso



SHOTPIus 5 Plan
Blast Summary Data

Spacing: 10.5ft Subdrilt: & Stemming: 7.0ft
1st row burden: 10.0ft Hole Diameter: 4.0in Number ¢ Hole angle: 0 0°
drilled: 2362.1ft
Free Face s
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Customer: Nelson Quarry: Burlington Blast Number: 17-017
P.O. #: Orica Order #: 2220757
BIOST ReporT Blast Date: 2017-08-03 Blast Time: 12:41 PM
Page 1 |iaster-in-charge:| Kevin Topllis (Print Name) tonnes Blasted: 11,832te | 4,465/m?
Total tonnes per day:| 11,832|te TBA ot
Blast Location:| Upper middle bench (Bench / Face) Total Holes Loaded: 23 |holes
GPS Coordinates: 43.40358 °N Latitude 79.88363 | °W Longitude ... including: 2 Dead Holes
Centre of Blast Centre of Blast ...and: 0|Helper Holes
Helper Hole Collar: 0.0/ft avg
Wind from the: N| at 0 |kph Temperature:| 26 to 30 |°C # Rows Blasted: 4|rows
X - Pattern (Front Row)-
Clear: Rain: Overcast: Burden: 12.0/ft avg
Partly Cloudy:| X Snow: Inversion: Ceiling:,  9,144'm Spacing: 10.5/ft avg
# Holes: 4|front row
- Drilling Information -
Angle from Vertical Nominal Bit Diameter: Burden: 9.0/ft avg
Primary Bit diam:| 101.6mm 0° #Holes: 7 = 539.7ft ( 4 " diam) Spacing: 10.5/ft avg
Secondary Bit diam: 114.3|mm °  #Holes: 6 = 462.6ft (4 1/2" diam) # Holes: 19
Tertiary Bit diam:| 127.0|mm °  #Holes: 8 = 616.8ft ( 5 " diam) Bench Height: 75.1|ft avg
Sub-drill: 2.0/ft avg
Bulk Explosives: in (kg) out (kg) kg Hole Depth: 77.1 ftavg
CENTRA GOLD 70 31,090 25,230 5,860 - Stone Decking -
Front Row: 0.0/ft avg
Packaged Explosives: cs shipped cs returned kg Main Body: 0.0|ft avg
# Stone Decks: 0/per blast
- Collar Stemming -
Front Row: 9.0/ft avg
Boosters: kg / unit  # usec kg Main Body: 8.0|ft avg
PENTEX 12 (OR EQUIVALENT) 0.34 46 15.6 Material used:|.75 clear
- Charge Length -
Front Row: 68.1 ft avg
total explosives weight in Blast (kg): 5,876 Main Body: 69.1 ft avg
Pkgd Prod (0 kg) % of Total kg: 0.0% - Charge Weight -
Detonators: case #'s ms # used Front Row:  198.6 kg/hole
UNITRONIC 600 30M 26 Main Body:  201.5 kg/hole
UNITRONIC 600 9M 20 Max. per delay:|  393.0 kg/delay
SD () Equation: 0.0 kg/delay
Total kg Loaded: 5,876 kg
Rock Density: 2.65 glcc =te/m®
Cord & Accessories: U of M # used - Powder Factor -
HARNESS WIRE DUPLEX (6 PACK) 400M units 1 2.218 lolyd® Yield PF:  0.497 kg/te (actual)
SPIDER STEMMING PLUG 8" units 2 1.249 Ib/yd® Front row:  0.280 kg/te (theoretical)
units 1.690 Ib/yd® Main Body:  0.378 kg/te (theoretical)
Resource Deployment: st Iblyd® "KPI" PF: #DIV/0! kg/te (theoretical)
# of Blasts today (this Quarry) 1 Cost Reduction Notes (this Blast) - change in Bit, B, S, Expl or IS from previous Blast:
# of Blasters (this Blast) 1 Blaster hours: 7
# of Helpers (this Blast) 1 helper hours: 6
# of MMU's (this Blast) 1 B1 and X1 are 6"
Services: Ajusted collars to holes: A1-23ft, A2-16ft, A3-14ft, A4-16ft, A5-20ft, B1-20ft, C1-15ft
GPS LAYOUT Line Item (Hourly Rate) 1 C6-load to 63ft 10ft collar, D1-20ft, D7-12ft, D8-12ft, X1 load to 35ft 10ft collar, X2-28ft
BULK TRUCK CHARGE >/=5,000kg <10,000kg 1 Holes C6, X1 and X2 got 2 30m uni,
SHOT SERVICE FEE * Line Item (Fee per Blast) 1
SEISMOGRAPH RENTAL * 1 unit in Shot Service Fee
3D LASER PROFILE Line Item (Hourly Rate) 1
BORETRACK Enter "1" if Boretraked 0
LABOUR CHARGE (enter HOURS) |Line Item (Fee per Hour) 13.0

2017-08-03 Burlington 17-017 Upper Middle

REPORT
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Customer: Nelson Quarry: Burlington Blast Number: 17-017
. .O. #: ri rder #:
BIGST D€S|9n o P.O #. Orica O d.e #. 22.20757
ast Date: 2017-08-03 Blast Time: 12:41 PM
page 2 Blast Co-ordinates Enter ° ° i i
- er ° N Lat. Enter ° W Long. (N) Radians (W) Radians
Mid Blast 43.40358 79.88365 0.757535 1.394233
Front Row Corner 43.40365 79.88370 0.757537 1.394234
Back Row Corner 43.40350 79.88355 0.757534 1.394231
Average (Centre of Blast) 43.40358 79.88363 0.757535 1.394232
1st [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading
2nd Reading
Average 0.00000 0.00000 0.000000 0.000000
Distance (1st Seis. From Centre of Blast) 0.0/m
Post Blast Data: ppV: |did mm/s  Trigger setat: 2.0 mm/s
frequency: |not Hz V/T/L: T |(Vertical, Transverse or Longitudinal)
air overpressure: |trigger dB Trigger set at:| 115|dB
Northwest- colling rd (Nelson monitor) |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.71939 80.38847 0.763047 1.403043
2nd Reading
Average 43.71939 80.38847 0.763047 1.403043
Distance (2nd Seis. From Centre of Blas 0.0{m
Post Blast Data: ppV: 2.9|mm/s  Trigger set at: 2.0 mm/s
frequency: Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 88.0/dB Trigger set at:| 115|dB
2450 2nd concession (Nelson monitor) |
3rd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading
2nd Reading
Average 0.00000 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast) 0.0/m
Post Blast Data: ppV: 1.3|mm/s  Trigger set at:| 2.0 mm/s
frequency: Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 88.0/dB Trigger set at:| 115|dB

Southwest- Camisle (Nelson monitor)

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: Quarry Bench Blasting - 2 Free Faces

Maximum Indicated Charge Weight per Delay

7-08-03 Burlington 17-017 Upper Middle

w

D2
302
(0> kg
302
0 kg
900

Orica
Blaster-in-charge:

Keyin Toplcy

REPORT



























Customer: Nelson

oRICA Blast Report
o}
page 1
Blast Location  Floor
GPS Coordinates 43.37370 N Latitude
Cenlre of Blast
Wind from the W at 5 kph
X
Clear: Ran Overcast
Partly Cloudy: X Inversion
Drilling Information -
Angle from Verlical
Primary Bit # Holes: 188
Secondary Bit diam # Holes:
Tertiary Bit diam # Holes:
n out
CENTRA GOLD 70 27.130 21,910
cs cs
/unit  # used
PENTEX 12 {OR EQUIVALENT) 0.34 167

total explosives weight in Blast (kg):
Pkgd Prod (0 kg) % of Total kg

Detonators: case #'s ms
EXEL HANDIDET 12m 25/500
CONNECTADET 12M 42ms
UNITRONIC 600 6M
CONNECTADET 9M 25 ms
Cord & Accessories: UolM
HARNESS WIRE DUPLEX (6 PACK) 400M unlts
units
units

Resource Deployment:

# ol Blasts today (this Quarry)
# of Blasters (this Biasl)

# of Helpers (this Blast)

# of MMU's (this Blast)

Nole Exception

Services:

GPS LAYOUT Enter "1" if Layout by GPS
3ULK TRUCK CHARGE >/=5,000kg <10,000kg
SHOT SERVICE FEE Line item (Fee per Blast)
SEISMOGRAPH RENTAL * 1 unit in Shot Service Fee
3D LASER PROFILE Enter "1" If 3D Profiled
BORETRACK Enter 1" if Boretraked

LABOUR CHARGE (enter HOURS) Line Item (Fee per Hour)

2017 08-28 Burlinglon 17-018 tloor

Quarry: Blast Number: 17-018
P.O. #: Orica Order #: 2230835
Blast 2017-08-28 Blast Time: 12:32 PM
tonnes Blasted 26,351 9,944
otal tonnes per day tba
(Bench / Face) Total Holes Loaded: 167 holes
79.92779 W Longitude ... including: 8 Dead Holes
Cenlre of Blast ... and: 0 Helper Holes
Helper Hole Collar: 0.0 avg
Temperature: 211025 °C # Rows Blasted: 8 rows
- Pattern
Burden 11.5 ftavg
Ceiling:| m Spacing 11.5 ftavg
# Holes 26 front row
Nominal Bit Diameter: Burden 11.5 ftavg
3,327.6ft { 4 " diam) 11 avg
0.0t ( " diam) # Holes:
0.01t ( " diam) Bench 16. avg
avg
Hole Depth: 17.7 ftavg
5,220 Stone
Front Row: 0.0 avg
Main Body: 0.0 avg
# Stone Decks: 0 blast
avg
avg
56.8 ]
- Charge Length -
Front Row: 10.7 ftavg
5,277 Main Body: 10.7 ftavg
0.0% - Charge Weight
# used Front Row: 31.2 kg/hole
167 Main Body: ~ 31.2 kg/hole
31 Max. per delay:[' - QQ.QJkg/delay
1 SD () Equation: 0.0 kg/delay
3 Total kg Loaded: 5,277 kg
Rock Density:|  2.65|g/cc = te/m?
# used - Powder Factor -
1 0.894 Ibryd® Yield PF:  0.200 kg/te (actual)
0.841 lbjyd® Frontrow:  0.188 kg/te (theoretical)
0.841 Ib/yd” Main Body:  0.188 kg/le (theoretical)
#DIV/01 Iblyd® "KPI" PF: #DIV/0! (theoretical)
1 Cost Reduction Noles (this Blast) - change in Bit B. or IS from Blast:
1 F1,16, 21,22, 23, G18,19,20,21 H9, 11, 17,18,19 D24, 25 E20,21,22,23,24,25
2 left out of the shot, due 1o not being drilled, or to short on depth
1
0
1 hours: 7
1 hours: 5
0
0
12.0

REPOR1
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page 2

p-3

1s

2nd

3rd

Customer:|  Nelson |

Blast Design

Blast Co-ordinates
Mid Blast
Front Row Corner
Back Row Corner
Average (Centre of Blast)

Selsmoaraph Co-ordinates

1st Reading
2nd Readina
Average
Distance
Post Blast Data: pboV:
freauency:
air overoressure:

Selsmograph Co-ordinates
1st Readina
2nd Reading
Average
Distance (2nd Seis. From Centre of Rlaat

Yost Blast Data: ooV:
freauencv:
air overpressure;
Selsmograph Co-ordinates
1st Readina
2nd Readina
Average
Distance (ard Seis.
Post Blast Data: poV:
freauency:

air overpressure:
Southwest (Nelson monitor

Quarry: Burlington
P.O. #:
Blast Date: 2017-08-28
Enter “ N Lat.
43.31765 80.00309
43.40165 79.88986
43.40179 79 8904~
43.37370 79.92779
Enter ° N Lat. Enter ° W Lona.
4371939 80.38847
43.7193¢ 80.38847
0.0
4.7 mm/s  Trigger set at:
Hz VIT/L:
104.9 setal:
Enter ° N Lat. Enter ° W Lona.
00 0.00000
0.
1.1 mm/s  Trigger set at:
Hz ViTiL:
107.5 setat:
Enter ° N Lat. Enter ° W Lona.
0.00000 0.00000
0.0m
3.3 mm/s  Trggert setat:
Hz V/IT/L:
88.0

Scaling Factor denoles 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 lormula for Quarry Bench Blasting

Enter a scaling Factor:

Maximum Indicated Charge Weight per Delay

2017-08 28 Burlington 17 018 floor

Quarry Bench Blasting - 2 Free Faces

w = D?
302
= (0)? kg
302
= 0 kg
900
= kg
Orica

Blaster-in-charge

Blast Number:| 17-018
Orica Order #:| 2230835
Blast Time:| 12:32 PM
(N) Radians (W) Radlans
0.763047 1 403043
0.763047 1.40304
2.0 mm/s

T (Vertical, Transverse or Longitudinal)
1"

(N) Radians {W) Radlans

0 000000 0 000000

2.0 :mm/s

? ({Vertucal, Tiansverse or Longiludinal)
115 dB

(N) Radlans (W) Radians

0.000000 0 000000

2,0 mnvs
? (Vertical, Transverse or Longiludinal)

Signature required, ingicating hat
Blas| Report is Complete & Accurate

REPORT



Customer: Nelson Quarry: Burlington Blast Number: 17-019
P.O. #: Orica Order #: 2237955
BIGST Repor‘f Blast Date: 2017-09-12 Blast Time: 11:49 AM
Page 1 |iaster-in-charge:| Kevin Topllis (Print Name) tonnes Blasted: 10,087'te | 3,806|m?
Total tonnes per day:| 21,101|te TBA ot
Blast Location:| Lower middle bench-north (Bench / Face) Total Holes Loaded: 37 holes
GPS Coordinates: 43.40436 °N Latitude 79.88425 | °W Longitude ... including: 3|Dead Holes
Centre of Blast Centre of Blast ...and: 1|Helper Holes
Helper Hole Collar: 0.0/ft avg
Wind from the: SE| at 10 kph Temperature:| 21 t0 25 |°C # Rows Blasted: 3|rows
X - Pattern (Front Row)-
Clear: Rain: Overcast: Burden: 12.0/ft avg
Partly Cloudy:| X Snow: Inversion: Ceiling:,  9,144'm Spacing: 10.5/ft avg
# Holes: 12|front row
- Drilling Information -
Angle from Vertical Nominal Bit Diameter: Burden: 9.0/ft avg
Primary Bit diam:| 101.6mm 0° #Holes:; 37 = 15133ft ( 4 " diam) Spacing: 10.5/ft avg
Secondary Bit diam: mm °  #Holes: = 0.0ft ( " diam) # Holes: 25
Tertiary Bit diam: mm °  #Holes: = 0.0t ( " diam) Bench Height: 38.9|ft avg
Sub-drill: 2.0/ft avg
Bulk Explosives: in (kg) out (kg) kg Hole Depth: 40.9 ft avg
CENTRA GOLD 70 30,317 24,940 5,377 - Stone Decking -
Front Row: 4.0|ft avg
Packaged Explosives: cs shipped cs returned kg Main Body: 4.0|ft avg
# Stone Decks: 2|per blast
- Collar Stemming -
Front Row: 8.0|ft avg
Boosters: kg / unit # usec kg Main Body: 7.0|ft avg
PENTEX 12 (OR EQUIVALENT) 034 41 13.9 Material used:|.75 clear
- Charge Length -
Front Row: 28.9 ft avg
total explosives weight in Blast (kg): 5,391 Main Body: 29.9 ft avg
Pkgd Prod (0 kg) % of Total kg: 0.0% - Charge Weight -
Detonators: case #'s ms # used Front Row: 84.3 kg/hole
UNITRONIC 600 15M 39 Main Body: 87.2 kg/hole
UNITRONIC 600 9M 2 Max. per delay:|  140.0 kg/delay
SD () Equation: 0.0 kg/delay
Total kg Loaded: 5,391 kg
Rock Density: 2.65 glcc =te/m®
Cord & Accessories: U of M # used - Powder Factor -
HARNESS WIRE DUPLEX (6 PACK) 400M units 1 2.387 lolyd® Yield PF:  0.534 kg/te (actual)
SPIDER STEMMING PLUG 8" units 6 1.023 Ib/yd® Front row:  0.229 kg/te (theoretical)
units 1.412 Ib/yd® Main Body:  0.316 kg/te (theoretical)
Resource Deployment: st Iblyd® "KPI" PF: #DIV/0! kg/te (theoretical)
# of Blasts today (this Quarry) Note Exception 2 Cost Reduction Notes (this Blast) - change in Bit, B, S, Expl or IS from previous Blast:
# of Blasters (this Blast) 1 total labour charge, see blast report 17-021
# of Helpers (this Blast) Note Exception 2 4ft stone decks where used in holes A1 and B8
# of MMU's (this Blast) 1 This blast was shot with 17-021, 6 second delay, this shot going first
Services: adjusted collars to following holes: A1 12ft, A4 13ft, A9 14ft A12 15ft
GPS LAYOUT Line Item (Hourly Rate) 1
BULK TRUCK CHARGE >/=5,000kg <10,000kg 1
SHOT SERVICE FEE * Line ltem (Fee per Blast) 1/2
SEISMOGRAPH RENTAL * 1 unit in Shot Service Fee
3D LASER PROFILE Enter "1" if 3D Profiled 0
BORETRACK Enter "1" if Boretraked 0
LABOUR CHARGE (enter HOURS) |Must be pre-authorized

2017-09-12 Burlington 17-019- Lower Middle-north

REPORT
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Customer: Nelson Quarry: Burlington Blast Number: 17-019
. .O. # ri rder #:
BIGST D€S|9n " P.O #. Orica O d.e #. 22.37955
ast Date: 2017-09-12 Blast Time: 11:49 AM
page 2 Blast Co-ordinates Enter ° ° i i
- er ° N Lat. Enter " W Long. (N) Radians (W) Radians
Mid Blast 43.40436 79.88428 0.757549 1.394244
Front Row Corner 43.40423 79.88413 0.757547 1.394241
Back Row Corner 43.40450 79.88436 0.757551 1.394245
Average (Centre of Blast) 43.40436 79.88425 0.757549 1.394243
1st [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading
2nd Reading
Average 0.00000 0.00000 0.000000 0.000000
Distance (1st Seis. From Centre of Blast) 0.0/m
Post Blast Data: ppV: 1.0lmm/s  Trigger set at:| 2.0 mm/s
frequency: Hz V/T/L: T |(Vertical, Transverse or Longitudinal)
air overpressure: 114.6|dB Trigger set at:| 115|dB
Northwest- colling rd (Nelson monitor) |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.71939 80.38847 0.763047 1.403043
2nd Reading
Average 43.71939 80.38847 0.763047 1.403043
Distance (2nd Seis. From Centre of Blas 0.0{m
Post Blast Data: ppV: 2.9|mm/s  Trigger set at:| 2.0 mm/s
frequency: Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 88.0/dB Trigger set at:| 115|dB
2450 2nd concession (Nelson monitor) |
3rd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading
2nd Reading
Average 0.00000 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast) 0.0/m
Post Blast Data: ppV: 1.9|mm/s  Trigger set at:| 2.0 mm/s
frequency: Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 94.0/dB Trigger set at:| 115|dB

Southwest- Camisle (Nelson monitor)

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: Quarry Bench Blasting - 2 Free Faces

Maximum Indicated Charge Weight per Delay

7-09-12 Burlington 17-019- Lower Middle-north

W =

D2
302
(0 kg
302
0 kg
900

Orica
Blaster-in-charge:

Keyin Toplcy

REPORT





















Customer: Nelsons Quarry: Burlington Blast Number: 17-020
P.O. #: NA Orica Order #: 2244865
BIGST RCPOF‘T Blast Date: 2017-09-27 Blast Time: 12:01 PM
Page 1 |jaster-in-charge:  Mitch Ossington (Print Name) tonnes Blasted:| 27,877te | 10,520|m?
Total tonnes per day:| 27,877|te TBA lcose
Blast Location:| South face (Bench / Face) Total Holes Loaded: 40 holes
GPS Coordinates: 43.39828 °N Latitude 79.88401  °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 10 kph Temperature:| 26 to 30 |°C # Rows Blasted: 3|rows
X - Pattern (Front Row)-
Clear: Rain: Overcast: Burden: 12.0/ft avg
Partly Cloudy:| X Snow: Inversion: Ceiling:| 30000ft m Spacing: 10.5/ft avg
# Holes: 16 |front row
- Drilling Information -
Angle from Vertical Nominal Bit Diameter: Burden: 10.0/ft avg
Primary Bit diam:| 101.6mm 0> #Holes: 34 = 28526ft( 4 " diam) Spacing: 10.5/ft avg
Secondary Bit diam: 114.3|mm 0>  #Holes: 6 = 503.4ft ( 41/2" diam) # Holes: 24
Tertiary Bit diam: mm °  #Holes: = 0.0t ( " diam) Bench Height: 81.9|ft avg
Sub-drill: 2.0/ft avg
Bulk Explosives: in (kg) out (kg) kg Hole Depth: 83.9 ftavg
CENTRA GOLD 70 34,070 24,600 9,470 - Stone Decking -
Front Row: 6.0|ft avg
Packaged Explosives: cs shipped cs returned kg Main Body: 6.0|ft avg
# Stone Decks: 40 per blast
- Collar Stemming -
Front Row: 10.0/ft avg
Boosters: kg / unit  # usec kg Main Body: 7.0|ft avg
PENTEX 12 (OR EQUIVALENT) 0.34| 157 53.4 Material used:|1/2" crush
- Charge Length -
Front Row: 67.9 ft avg
total explosives weight in Blast (kg): 9,523 Main Body: 70.9 ft avg
Pkgd Prod (0 kg) % of Total kg: 0.0% - Charge Weight -
Detonators: case #'s ms # used Front Row:  198.0 kg/hole
UNITRONIC 600 6M 36 Main Body:  206.7 kg/hole
UNITRONIC 600 20M 4 Max. per delay:|  150.0 kg/delay
UNITRONIC 600 30M 80 SD () Equation: 0.0 kg/delay
Total kg Loaded: 9,523 kg
Rock Density: 2.65 glcc =te/m®
Cord & Accessories: U of M # used - Powder Factor -
HARNESS WIRE DUPLEX (6 PACK) 400M units 1 1.526 Ib/yd® Yield PF:  0.342 kg/te (actual)
STEMMING PLUG MINI units 2 1.142 Iblyd® Front row:  0.256 kg/te (theoretical)
units 1.431 Ib/yd® Main Body:  0.320 kg/te (theoretical)
Resource Deployment: st Iblyd® "KPI" PF: #DIV/0! kg/te (theoretical)
# of Blasts today (this Quarry) 1 Cost Reduction Notes (this Blast) - change in Bit, B, S, Expl or IS from previous Blast:
# of Blasters (this Blast) 1 Deck height veried if deck was in a void.
# of Helpers (this Blast) Note Exception 2
# of MMU's (this Blast) 1 Blaster Hours= 6hr
Services: Helper Hours= 11hrs
GPS LAYOUT Line Item (Hourly Rate) 1
BULK TRUCK CHARGE >/=5,000kg <10,000kg 1
SHOT SERVICE FEE * Line Item (Fee per Blast) 1
SEISMOGRAPH RENTAL * 1 unit in Shot Service Fee 0
3D LASER PROFILE Line Item (Hourly Rate) 1
BORETRACK Enter "1" if Boretraked 0
LABOUR CHARGE (enter HOURS) |Must be pre-authorized

2017-09-27 South Wall 17-020 report

REPORT
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Customer: Nelsons Quarry: Burlington Blast Number: 17-020
. .O. #: ri rder #:
BIGST Des'gn o P.O #. NA Orica O d.e #. 22.44865
ast Date:  2017-09-27 Blast Time: 12:01 PM
page 2 Blast Co-ordinates Enter ° ° i i
- er ° N Lat. Enter ° W Long. (N) Radians (W) Radians
Mid Blast 43.39844 79.88387 0.757446 1.394237
Front Row Corner 43.39826 79.88401 0.757443 1.394239
Back Row Corner 43.39813 79.88414 0.757440 1.394241
Average (Centre of Blast) 43.39828 79.88401 0.757443 1.394239
1st [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading
2nd Reading
Average 0.00000 0.00000 0.000000 0.000000
Distance (1st Seis. From Centre of Blast) 0.0/m
Post Blast Data: ppV: |[DNT mm/s  Trigger set at: 2.0 mm/s
frequency: |DNT Hz V/T/L:| T |(Vertical, Transverse or Longitudinal)
air overpressure: [IDNT dB Trigger set at:| 115|dB

Colling Rd
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading
2nd Reading
Average 0.00000 0.00000 0.000000 0.000000
Distance (2nd Seis. From Centre of Blas 0.0{m
Post Blast Data: ppV: 2.5|mm/s  Trigger set at:| 2.0 mm/s
frequency: Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 103.5/dB Trigger set at:| 115|dB
2450 #2 sideroad
3rd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading
2nd Reading
Average 0.00000 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast) 0.0/m
Post Blast Data: ppV: 3.2|mm/s  Trigger set at:| 2.0 mm/s
frequency: Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 88.0/dB Trigger set at:| 115|dB

Camisle

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: Quarry Bench Blasting - 2 Free Faces

Maximum Indicated Charge Weight per Delay

7-09-27 South Wall 17-020 report

w

D2
302
(02 kg
302
0 kg
900

Orica
Blaster-in-charge:

Mciteh Ossington

REPORT



Customer:

Blast Design

ORICA

The Blasting
Professionals *

Page 1 |iaster-in-charge:

Nelsons

Mitch Ossington

Blast Location: South Face
GPS Coordinates: 0.00000
Primary Bit diam: 101.6 mm 0 # Holes:
Secondary Bit diam: mm 0 # Holes:
Tertiary Bit diam: mm 0 # Holes:
Bulk Explosives Req'd: kg
CENTRA GOLD 70 ChargeWt exe 9 500
Pkgd Explosives Req'd:
Boosters Req'd: kg/u # used
PENTEX 12 (OR EQUIVALENT) 0.34 160 54.4
total explosives weight in Blast (kg): 9,554
Pkgd Prod (0 kg) % of Total kg: 0.0%
Detonators Req'd: ms # req'd
80
40
40
Cord & Access. Req'd: Uof M # req'd
IRE DUPLEX (6 PACK) 400M units
STEMMING PLUG MINI units
units
Resource Deployment
Services Reqg'd:
BULK TRUCK CHARGE »/=5,000kg  <10,000kg

SHOT SERVICE FEE *
SEISMOGRAPH RENTAL
3D LASER PROFILE
BORETRACK

Line ltem (Fee per Blast)

* 1 unit in Shot Service Fee
Line item (Fee per Blast)
Enter "1" if Boretraked

LABOUR CHARGE (enter HOURS Must be pre-authorized

°N Latitude

Quarry: Burlington Blast Number:

P.O. # NA Orica Order #:
Design Date: 2017-09-27

Design te Blasted:

Total Holes Loaded:

... including:

0 00000 °W Longitude ... and:

Helper Hole Collar:
# Rows Blasted:

Nominal Bit Diameter:
3,356.0ft ( 4 " diam)
0.0 ( " diam)
00H ( " diam)

Burden:
Spacing:

[2:0\ pm

‘)J ~ Bench Height:
Sub-drill:
Hole Depth:

Front Row:
Main Body:

Front Row:
Main Body:
Material used:

Front Row:
Main Body:

Front Row:
Main Body:
Max Chge Wt/ delay:

Required kg Loaded:
Rock Density:

Expected Yield PF:
Front row:

Main Body:

"KPI" PF:

1226 Ibiyd”
1471 Ibiyd®
1.390 Ibfyd®

Burden:
Spacing:
# Holes:

17-020

27,877 te
40 noles
0 Dead Holes
3 Helper Holes
0.0 ft avg
3 rows

12.0 ftavg
10.5 ftavg
16

10.0 ftavg
10.5 ft avg

81.9 ftavg
2.0 ftavg
83.9 ftavg

4.0 ftavg
4.0 ftavg

7.0 ftavg
7.0 ft avg
1/2" crush

72.9 ftavg
72.9 ftavg

212.6 kg/hole
212.6 kg/hole
150.0 kg/delay

9,554 kg
2.65 glecc =te/m®

0.343 kgite (actual)

0 275 kgite theoretical)
0 329 kg/te (theoretical)
0.311 kg/te (theoretical)



Customer: Nelsons

Blast Design

UNI Tromc (?)ms 20ft

UNI Tronic (?)ms 49t

UNI Tromic (?)ms 66t

UNT Tronic (?)ms 98ft

#

Blaster-in-charge:

wuarry Manager:

Blast Number: 17-020
Orica Order #:

Miteh Ossenglon



1087276

COMBINATION SHORT FORM STRAIGHT BILL OF LADING-EXPRESS SHIPPING CONTRACT ADOPTED BY RAIL FREIGHT AND GHUSS / BHU
EXPRESS CARRIERS SUBJECT TO THE JURISDICTION OF THE NATIONAL TRANSPORT AGENCY.

FORMULE COMBINEE ET ABREGEE DE CONNAISEMENT NOMINATIF ET CONTRAT DE TRANSPORT DE MESSAGERIES

SOUS RESERVE DE LA JURISDICTION DE L'OFFICE DES TRANSPORTS.

Bill of Lading / Connaissement TARE
Qrica Canada Inc. e
CONSIGNOR GRAND VALLEY
EXPEDITEUR 033411 SIDE ROAD 21-22
GRAND VALLEY ON
CA L9W 7G1 -
| L B/L NUMBER
i = N° DE CONNAISSEMENT
NNt ne  NELSON AGGREGATE COMPANY B
BURLINGTON ON .
CA L7R 4L8
SHIP VA MAG LIC NO
TRANSPOFTEUR N° DE PERMIS
att
196 PC PENTEX BC 340 (49/CS) 4
2 PC Harness Wire Duplex (6 pack) 400m 1
60 PC *uni tronic 600-09.0M CU/ZC(30')60PC 1
66 PC *uni tronic 600-20M CU/ZC SPL(65')66P 1
1498 pC *uni tronic 600-30M C/Z SPL(100’)3éP 4
75 PC MINI STEM PLUGS - PART #6015
1 PC LICENSED BLASTER
1.0 HR LABOUR CHARGE
1 PC ROG (ROCK ON GROUND)
TOTAL GROSS WEIGHT .529 KG

*%*%*  TOTAL PACKAGES R r

GHS/WHMIS SDS documents available
Website: www.oricaminingservices.com
Email: sds.na@orica.com

Phone: 1-855-26~ORICA (1-855-266-7422)

BAGS USED / SACS

EMERGENCY FORWARD INVOICE FOR PREPAID FREIGHT
QUOTING ORICA B/L TO / FAIRE SUIVRE FACTURE
POUR EXPEDITION PORT PAYE EN REFERANT A

NO DE CONNAISSEMENT D'ORICA :
THIS IS TO GERTIFY THAT THE NETTE No CONV Orica C Inc.
LABELLED, AND ARE IN PROPER CONDITION FOR TRANSPORTATION ACCORDING TO THE APPLICABLE REGULATIONS OF PRESSAGE 301 rue hotel de ville
THE NATIONAL TRANSPORTATION AGENCY AND THE DEPARTMENT OF TRANSPORT WT AGREEMENT NO
NOUS CERTIFIONS QUE LA CLASSE, LA DESCRIPTION, L'EMBALLAGE, LE MARQUAGE ET L'ETIQUETAGE DES MARCHANDISES Browmsburg-Chatham, Q¢
SUSMENTIONNEES DE MEME QUE LES CONDITIONS DE TRANSPORT SONT CONFORMES A LA REALITE ET AUX REGLEMENTS ’
DE L'OFFIGE NATIONAL DES TRANSPORTS ET DU MINISTERE DES TRANSPORTS J8G 3B5
CONSIGNOR / CARRIER / TRANSPORTEUR CONSIGNEE / DESTINATAIRE
GRAND VALLEY Orica Truck AGGREGATE COMPANY
SHIPPER'S NAME (PLEASE PRINT) / NOM D'EXPEDITEUR DRIVER'S NAME (PLEASE PRINT) / NOM DU CAMIONNEUR RECEIVER'S NAME (PLEASE PRINT) / NOM DU RECEVEUR
— j | i
st Nedk
DATE
7 Ca
77 )
SUBJECT TO ALL THE TERMS AND CONDITIONS ON THE BACK
PRESS SHIPPING CONTRACT IS TO BE SIGNED BY THE SOUS RESERVE DES CONDITIONS ET RESTRICTIONS ENUMERES AU VERSO
MEMORANDUM XPEDITION PAR MESSAGERIES DOIT ETRE SIGNE
MEMORANDUM RTEUR) D.F.G 57772

*xkkk PAGE 2 OF 2 #%*x%x
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Spacing: 10.5ft

SHOTPIus 5 Plan

Blast Summary Data

Subdrlil: 2.0ft
Number of holes: 40

Hole Diameter: 4.0in
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Hole angle: 0.0°
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ORICA

SHOTPIus 5 Plan

Spacing: 10.5ft Subdrill: 2.0ft Stemming: 7.0ft
Hole Diameter: 4.0in Number of holes: 40 Hole angle: 0.0°
L
Vg
2 o . “ Vi '
§ g -
(10 150 172’%' 7% e /50 0%5( °y
e gy ¢ G - 3 =
gj 4 g ¢ %Q I5s? T % /f(ﬁ 2o 21 746
“D ° '?0_- ,{0 ® /50 e |50 * Ja3 °/50 o350 0/30 .7f;*0

Scale 1:200

SHOTPlus 5.6.2.7 27
Mine Burlington
Location

Titlefauthor ~ 17-016 South Wall Final G. Palcso
17-020 South Wal

17



SHOTPIus 5 Plan
Blast Summary Data
Burden: 12.0ft Spacing: 10.5ft Subdrill: 2.0ft Stemming; 7.0ft
1st row burden: 10.0ft Hole Diameter: 4.0in Number of holes: 40 Hole angle: 0.0°
Total drilled: 3358.0ft

Hole A1, A4, A6, A7, A12 and B13 are 4.5 Hole Diamter
Marked in Green
open face

A2 A3 A5 A8 A9 Al0 All
81 3 82.1R ®ga7n 85,71 Fa5.7m €gs.on Foq 1ft
81 B2 83 B4 85 86 B7 88 B9 B10 B11 y
%g1.81 g1 ant g3 21 g3 an %83 6it %g4.51 g5 on %8s 8nt Fgs5.70 ©gs.7n %gs.10t &
c1 c2 c3 ca cs s c7 cs o c10 c1 c12
80,30 Fa11n 1.8 %a2.6r #g3.6r %54 gre Fgs 6nt Fg6 sr ¥ g6.21t Fge.an Pgs5.3r F84.31

South Face 17-020

12x10.5 Front Row - 10x10.5 Body
4" Hole Diamater

248.5m Floor Elevation + 0.6m Sub

ORICA

Not to scale

c13
#g3.5ft



Customer:

ORICA

‘The Blasti
thlllov:?t'

Page ! agter.in-charge:

Blast Location:
GPS Coordinates:

Blast Report

Mike Derkinderen

Middle

43.40358
Cenlre of Blast

°N Latitude

Wind fromthe: SE at 5 kph
X
Clear: Rain: Overcast:
Partly Cloudy: X Snow: Inversion:
- Drilling Information -
Angle from Vertical
Primary Bit diam: 101.6 mm 0 #Holes: 49
Secondary Bit diam: mm 0 # Holes:
Tertiary Bit diam: mm 0 # Holes:
Bulk ives n out
CENTRA GOLD 70 34,030 21,700
Pac ives: cs cs returned
Boosters: /unit # usec
PENTEX 12 [OR EQUIVALENT} 0.34 102

total explosives weight in Blast (kg):
Pkgd Prod (0 kg) % of Total kg:

Detonators:
UNITRONIC 600 9M
UNITRONIC 600 30M

Cord & Accessories:
HARNESS WIRE DUPLEX

Resource Deployment:

# of Blasts today (this Quarry)
# of Blasters (this Blast)

# of Helpers (this Blast)

# of MMU's (this Blast)
Services

ADVANCED BLAST DESIGN
BULK TRUCK CHARGE
SHOT SERVICE FEE *
BORETRACK
SEISMOGRAPH RENTAL

2018-04-09 18-001 Upper Middle xlsm

case #'s ms
UofM
(6 PACK) 400M units
units
units
# d

Note Exceptiol

- N = =

Enter "1" if Advance Blast De:
As per agreement

As per agreement

Enter "1" if Boretraked

Enter # of Seismographs Use

Quarry: Burlington
P.O. #
Blast Date: 2018-04-09
(Print Name)
(Bench / Face)
79.88337  °W Longitude
Centre of Biast
Temperature 1t05 °C
X
30000

Nominal Bit Diameter:

=  37975ft( 4 " diam)
= 0.0ft ( " diam)
= 0.0ft ( " diam)
12,330
347
12,365
0.0%
# used
48
52
# used
1 2.031 Ibiyd®
1351 Ibiyd®
1.801 Ibryd®
1.651 Ib/yd®
NOTES:
6 hr

12 hr

Blast Number: 18-001
Orica Order #: 2322201
Blast Time: 11.56 AM
tonnes Blasted: 27,194 te 10,262 m®
# Holes Loaded: 49 holes
... including: 0 Dead Holes
... and: 3 Helper Holes
Helper Hole Collar: 8.0 ft avg
# Rows Blasted: 3 rows
- Pattern
Burden: 12.0 ftavg
Spacing: 10.0 ft avg
# Holes: 13 front row
- Pattern
Burden: 9.0 avg
Spacing: 10.0 avg
# Holes: 36 main body
Bench Height: 75.5 avg
Sub-drill: avg
Hole Depth: 77.5 ftavg
- Stone
Front Row: 0.0 avg
Main Body: 0.0 avg
# Stone Decks: 0 per blast
- Collar
Front Row: 7.0 ftavg
Main Body: 7.0 it
Material used: .75 clear
- Charge Length -
Front Row: 70.5 ftavg
Main Body: 70.5 ftavg
- Charge Weight -
Front Row:  205.6 kg/hole
Main Body:  205.6 kg/hole
Max. per delay: 256.6‘kgldelay
8D () Equation:  #NUM! kg/delay

Total kg Loaded: 12,365 kg
Rock Density: ~ 2.65]g/cc = te/m®
- Powder Factor -
Yield PF:  0.455 kgite (actual)
Front row: 0.302 kgite (theoretical)
Main Body:  0.403 kg/te (theoretical)
"KPI"PF.  0.370

Hole X-1 Received a toe load to 55'

Hole X-2 was plugged at 24

Rate Code TBA by sale representative

6 Blaster hours

O O =

6 Helper hours times 2 Helpers

Hole A-10 Received A stone deck from 50'-32 due to lean burden

Hole X-3 Received A stone deck from 60'-50" due to lean burden

REPORT
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ORICA Blast Design
page 2 Blast Co-ordinates
Mid Blast
Front Row Corner
Back Row Comner
Averaae (Centre of Blast)
1st Selsmoaraph Co-ordinates
1st Reading
2nd Reading
Averaae
Distance (1st Seis. From Centre of Blast)
Post Blast Data: poV:
freauencv:
air overpressure:
2450 2nd Line
2nd Selsmoaraoh Co-ordinates
1st Readina
2nd Readina
Averaae
Distance (2nd Seis. From Centre of Blast
Post Blast Data: DoV
frequencv:
air overpressure
Colling Road & Blind line Bruce Trail
3rd Seismoaraph Co-ordinates
1st Readina
2nd Readina
Average
Distance (3rd Seis From Centre of Blast)
Post Blast Data: ppV:
freauencv:

air overoressure:
South West Corner Of Property

Quarry:
P.O. #
Blast Date:

Enter ° N Lat.
43.40358
43.40343
43.40374
43.40358

Enter ° N Lat.
43.40245

43.40245
4413
3.6

7.3

115.3

Enter ° N Lat.
43 40605

43.40605
902.8

0.4

7.4

121.9

Enter ° N Lat.
43 39339

43.39339
#NUM!

1.2

7.3

118.7

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:

Maximum Indicated Charge Weight per Delay

2018-04-09 18-001 Upper Middle xIsm

W =

Burlington Blast Number:
Orica Order #:
2018-04-09 Blast Time: 11:56 AM
Enter ° W Lona. (N) Radians | (W) Radians
79.88339 0.757535I 1.394228
79.88334 0.757533| 1.394227
79.88338 0.757538| 1.394228
79.88337 0.757535| 1.394228
Enter ° W Long. {N) Radlans (W) Radlans
79.87814 0.757516 1.394137
79 87814 0.757516 1.394137
m
mm/s  Trigger setat. 2.0 mm/s
Hz VIT/L: ? (Vertical, Transverse or Longitudinal)
set at: dB
Enter ° W Lona. (N) Radlans (W) Radlans
79.89400 0.757578 1.394413
79.89400 0.757578 1.394413
m
mm/s  Trigger setat. 2.0 mm/s
Hz V/T/L: ? (Vertical Transverse or Longitudinal)
dB setat: 115 dB
Enter ° W Lona. (N) Radians (W) Radlans
79.88880 0.757358 1.394323
79.88880 0.757358 1.394323
m
mm/s  Trigger setat: 2.0 mm/s
Hz V/T/L: ? (Vertical, Transverse or Longitudinal)
set at: dB

Quarry Bench Blasting - 2 Free Faces

D2
302

#NUM!

30*

#NUM!
900

#NUM!

Orica

kg
kg

kg

Mike Derkindeyen

Signature required, indicating that
Blast Report is Complete & Accurate

REPORT



Customer: elson Aggregat: Quarry: Burlington Blast Number: 18-002
BIGST Repor‘r " P.O. # Orica Ord«.er # 23.23512
ast Date: 2018-04-11 Blast Time: 11:16 AM
page 1 Iilaster—in—charge: Mike Derkinderen tonnes Blasted: 19,279 te 7,415/m®
# Holes Loaded: 180/ holes
Blast Location:| Floor ... including: 0 Dead Holes
GPS Coordinates: 43.40235 °N Latitude 79.88634 |°W Longitude ... and: 0 Helper Holes
Helper Hole Collar: 0.0/ft avg
# Rows Blasted: 9 rows
Wind from the:] SW| at 10 [kph Temperature:) 1to5 |°C
Clear: Rain: Overcast:| X Burden: 11.5 ft avg
Partly Cloudy: Snow: Inversion: 30000 Spacing: 11.5/ft avg
# Holes: 28
Angle from Vertical Nominal Bit Diameter: Burden: 11.5 ft avg
Primary Bit diam:| 101.6 mm 0> #Holes:| 180 = 1,980.0ft ( 4 " diam) Spacing: 11.5/ftavg
Secondary Bit diam: mm 0>  #Holes: = 0.0ft ( " diam)
Tertiary Bit diam: mm 0>  #Holes: = 0.0t ( " diam) Bench Height: 11.0/ft avg
Sub-drill: 0.0 ft avg
Bulk Explosives: in (kg) out (kg) kg Hole Depth: 11.0 ftavg
CENTRA GOLD 70 30,150 27,630 2,520
Front Row: 0.0 ft avg
Packaged Explosives: cs shipped cs returned kg Main Body: 0.0/ft avg
# Stone Decks: 0 per blast
Front Row: 7.0 ft avg
Boosters: kg / unit # usec kg Main Body: 7.0 ft avg
PENTEX 12 (OR EQUIVALENT) 0.34| 182 61.9 Material used:|.75 clear
Front Row: 4.0 ftavg
total explosives weight in Blast (kg): 2,582 Main Body: 4.0 ftavg
Pkgd Prod (0 kg) % of Total kg: 0.0%
Detonators: case #'s ms # used Front Row: 11.7 kg/hole
UNITRONIC 600 6M 1 Main Body: 11.7 kg/hole
EXEL HANDIDET 12m 25/500 182 Max. per delay: 14.0 kg/delay
CONNECTADET 9M 25 ms 3 SD () Equation:  #NUM! kg/delay
CONNECTADET 9M 42 ms 30 Total kg Loaded: 2,582 kg
Rock Density: 2.60 g/cc =te/m®
Cord & Accessories: Uof M # used
HARNESS WIRE DUPLEX (6 PACK) 400M units 1 0.587 Iblyd® Yield PF: 0.134 kg/te (actual)
units 0.477 Iblyd® Frontrow:  0.109 kg/te (theoretical)
units 0.477 Iblyd® Main Body: 0.109 kg/te (theoretical)
Resource Deployment: 0.477 Iblyd® "KPI"PF:  0.109 kg/te (theoretical)
# of Blasts today (this Quarry) Enter # 1 NOTES
# of Blasters (this Blast) 1 7 5 Holes in the pattern had caved in when we measured the shot the morning of, we were
# of Helpers (this Blast) Note Exception| 2 10 unable to load those 5 holes
# of MMU's (this Blast) 1
Services:
ADVANCED BLAST DESIGN Enter "1" if Advance Blast Des
BULK TRUCK CHARGE As per agreement 1
SHOT SERVICE FEE * As per agreement #DIV/0!
BORETRACK Enter "1" if Boretraked 0
SEISMOGRAPH RENTAL Enter # of Seismographs Used 0

2018-04-11 18-002 Floor-R1

REPORT




Customer: lelson Aggregat: Quarry: Burlington Blast Number: 18-002
. P.O. #: ri rder #:
BIGST Des'gn s #' Orica O d? #. 23.23512
ast Date: 2018-04-11 Blast Time: 11:16 AM
page 2 Blast Co-ordinates Enter ° N Lat Enter ° W Lon i i
- . g. (N) Radians (W) Radians
Mid Blast 43.40230 79.88635 0.757513 1.394280
Front Row Corner 43.40209 79.88602 0.757509 1.394274
Back Row Corner 43.40267 79.88664 0.757519 1.394285
Average (Centre of Blast) 43.40235 79.88634 0.757514 1.394280
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 663.1|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

2018-04-11

2450 2nd Line Did not set up for this b

last ( as per bill)

2nd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40605 79.89400 0.757578 1.394413
2nd Reading
Average 43.40605 79.89400 0.757578 1.394413
Distance (2nd Seis. From Centre of Blast 744.0|m
Post Blast Data: ppV: |Did mm/s  Trigger set at: 2.0 \mm/s
frequency: |Not Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: |Trigger dB Trigger set at:| 115|dB
Colling Rd & Blind Line Bruce Trail
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (3rd Seis. From Centre of Blast) #NUM! m
Post Blast Data: ppV: 2.0lmm/s  Trigger set at: 2.0 /mm/s
frequency: 3.3|Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 88.4|dB Trigger set at:| 115 |dB
SouthWest Corner of Property
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: Quarry Bench Blasting - 2 Free Faces
w = D*
302
= #NUM! kg
302
= #NUM! kg
900
Maximum Indicated Charge Weight per Delay = kg
Orica . .
Blaster-in-charge: M{/k/& D&I/W&VV
18-002 Floor-R1

REPORT




Blast Report

ORICA

P
page 1 Mike der Kinderen
Blast Location: Lower Middle
GPS Coordinates: 43.40418 °N Latitude
Wind from the: W at 10 kph
Clear: Rain: Overcast:
Partly Cloudy: Snow: Inversion:
Primary Bt diam: 101.6 mm 0 #Holes: 39
Secondary Bitdiam: mm 0 # Holes:
Tertiary Bit diam: mm 0 # Holes:
Bulk Explosives: in (k@) out (kg)
CENTRA GOLD 70 29,810 25,070
Packaged Explosives: cs shipped c¢s retumed
FORTEL PRO 75X400 6 4
Boosters: kg /unit # usec
PENTEX 12 (OR EQUIVALENT) 034 78

total expiosives weight in Blast (kg):
Pkgd Prod (50 kg) % of Total kg

Detonators: case #s me

UNITRONIC 600 6M

UNITRONIC 600 15M

Cord & Accessories: UofM

HARNESS WIRE DUPLEX (6 PACK) 400M units

units
units

Rezwree Depioymen

ForhMA e

Services:

GPS LAYOUT Entar howurs

BULK TRUCK CHARGE >$=2,000Kg <5,000kp

BLASTER HOURS Enter Blaster hours

HELPER HOURS Enter total Helper man-hours

SEISMOGRAPH RENTAL Enter # Orica Selsmographs

30 LASER PROFILE Enter hours

BORETRACK Enter hours

TECHNICAL BLAST DESIGN (per dey) Enter # of days

Quarry: Blast Number: 18-003
P.O. # Orica Order #: 2326529
Blast Date: 2018-04-18 Blast Time: 10:54 AM
Tonnes Blasted: 11,087 te 4,184 ™
Total tonnes per day: 11,087 te TBA  cose
Total Holes Loaded: 39 holes
70.88352  °W Longitude ... including: 0 Dead Holes
... and: 1 Helper Holes
Helper Hole Collar: 7.0 tavg
Temperature: 1105 °C # Rows Blasted: 4 rows
X Burden: 12.0 ftavg
Ceiling Spacing: 10.0 ftavg
# Holes: 9
Nominal Bit Diameter: Burden: 9.0 ftavg
=  16424R{ 4 " diam) Spacing: 10.0 ftavg
= 0.0f ( ¥ diam)
= 0.0t ( * diam) Bench Height: 40.1 ftavg
Sub-drili: 2.0 flavg
kg Hole Depth: 42.1 ftavg
4,740
Front Row: 8.0 ftavg
kg Main Body: 0.0 ftavg
50 # Decks: 1 per biast
Front Row: 7.0 ftavg
kg Main Body: 7.0 favg
26.5 Material used: 3/4 Stone
Front Row: 271 fravg
4817 Main Body: 35.1 ftavg
1.0%
# used Front Row: 79.1 kg/Mole
39 Main Body: 102.4 kghole
39 Max. per delay: 129.0 kg/delay
SD () Equation: 251.0 kg/delay
Total kg Loaded: 4,817 kg
Rock Density: 2,65 gicc = te/m®
# used
Yield PF: 0.434 kgte |
EEPRT LG e e s
IRRERR Y Wam B T5TS -
1.511 lbiyd® "KPI* PF:  0.338

1 Holes D-1 D-2 D-3 Had edher cavad in or were 10 short 1o load

2 Hole B-t Was Ioaded to 18 then package was used on the top

A-7 Recelved a stone deck from 16 -24' due to a void identfied on the dnll (09

Piease contacl cur sa'es rep for Rale code
0.0

6.0
10.0

0.0
4.0
0.0



ORICA

.

1t

3rd

Quarry: Blast Number:

Blast Report P.O.#: Orica Order #
Blast Date:. 2018-04-18 Blast Time:
aat Co-ordinates Entar NLat Entar ° W Lona.
Mid Blast 43.40418 79.88317
Front Row Comer 43.404 76 Aanst
Back Row Comer 43.4041 79.88387
Averans (Centra of Blast) 43.404181 79.
Salamoaranh Co-ordinates Enter °N Lat. Enter ° W Long.
1st Reading 43.40245 79.87814
2nd Reading
veraoe 43.4024 79.87814
liatanna 1t Sais From Centre of Blast) 476. m
'oat Bisst Data: ppVv: 2.7 mm/s
frequency: 43.0
alr overpressure: 119.7
2450 2nd L

Enter ° N Lat. Enter ° W Long.

1at Raadina 43.40605 79.89400
2nd Reading
warnne 43.40805 79.89400
Distance (2nd Sels. From Centre of Biast) 873.3
Post Blast Data: ppV: DID 2.0
frequency: NOT Hz ?

alr overoressure; TRIGGER
Colling Road & Blind Lin Bruce

Salsmnaranh Co-ordinates Enter ° N Lat. Entar ° W Lona. iN) Radians

1at Reading 43 39339 79.8888( 0.757358

2nd Readina
Average 43.30339 70.88880 0.7573
Distance (3rd Seis. From Centre of Blast) 1Z714. m
Post Blast Data: ppv: DID mm/s 2.0

frequency: NOT Hz ?
alr overnressure: TRIGGER dB 15

South West Corner of Propert

Scaling Factor denotes the degree of Blast confinement.

The higher the SF, the more confined the Blast.

A Scaling Factor of 30 is commonty used in the Scaled Distance formula for Quarry Bench Blasting:

Enter caling F ctor: 30 Quarry Bench Blasting - 2 Free Faces

w =D
30*

(478.3) kg
30'

2 _ 226910 kg
900

\

Maximum Indicated Ch rge WelghtperDelay [ 281 kg

Orica

Blaster-in-charge: Mike der kindeyen

18-003
2326529
10:54 AM

(W) Redians
1.394323

1.38432!



Blast Number:
Orica Order #:
Blast Time:

Tonnes Blasted:
Total tonnes per day:
Total Holes Loaded:
... including:

.. and:

Helper Hole Collar:

# Rows Blasted:

Burden:
Spacing:
# Holes:

Burden:
Spacing

Bench Height:
Sub-drill:
Hole Depth:

Front Row:
Main Body:
# Decks:

Front Row:
Main Body:

Material used:

Front Row:
Main Body:

Front Row:
Main Body:
Max. per delay:

SD () Equation:

Total kg Loaded:
Rock Density:

Yield PF:

"KPI" PF:

Quarry: Burlington
Blast Report v ¢
oRica P.O. #
s g Nelson Aggregate Blast Date:  2018-05-22
Page 1 paster-in-charge: Mike aer Kinderen
Blast Location: Upper Middle
GPS Coordinates: 43.40364 °N Lalitude 79.88324  °W Longitude
Wind from the: SE at 5 kph Temperature: 1110 [5 °C
Clear: Rain: Overcast: *
Partly Cloudy: Snow: Inversion: Cslling ft
Nominal Bit Diameter:
Primary Bitdiam: 101.6 mm 0 # Holes: 40 = 300887t ( 4 * diam)
Secondary Bitdiam: 114.3 mm 0 # Holes: g = 897.2ft ( 4142 " diam)
Tertlary Bit diam: mm 0 # Holes: = 00R ( " diam)
Bulk Explosives: in (kg) out (kg) kg
CENTRA GOLD 70 33,680 21,760 11,920
Packaged Explosives: cs shipped cs retumed kg
Boosters: kg /unit  # usec kg
PENTEX 12 (OR EQUIVALENT) 0.34 98 333
total explosives weight in Blast (kg): 11,953
Pkgd Prod (0 kg) % of Total kg: 0.0%
Detonators: case #s ms # used
UNITRONIC 600 98 49
UNITRONIC 600 250 14
UNITRONIC 600 30M kE
Cord & Accessories: UofM # used
HARNESS WIRE DUPLEX (6 PACK) 400M wits 2.028 Ibid’
units
units
1.851 Iowyd®
It veas saretnely foggy dunng the olast
Services:
GPS LAYOUT Enter hours 0.0
BULK TRUCK CHARGE >/=10,000 kg 1
BLASTER HOURS Enter Blaster hours 7.0
HELPER HOURS Enter tolal Helper man-hours 5.5
SEISMOGRAPH RENTAL Enter # Orica Seismographs 2
3D LASER PROFILE Enter hours 0.0
BORETRACK Enter hours 0.0
TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0

18-004

2339509
1202 PM

26,332 1e
26,332 te
49 holes
0 Dead Holes
0 Helper Holes
0.0 ftavg
3 rows

9,837 m
Rata
NBEO-01 Coue

12.0 ftavg
10.0 ftavg
8

9.0 fravg
10.0 fravg

75.5 flavg
2.0 ftavg
77.5 fravg

ft avg
ft avg
per blast

7.0 ftavg
7.0 Ravg

' Stone

70.5 ftavg
70.5 ftavg

205.5 kg/hole
205.5 kg/hole
298.0 kg/delay
208.9 kg/delay
11,953 kg
2.65 giec = te/m?

0.454 kghe (actual)

0.370 (theoretical)



ORICA

The Biss!

Professionabs®

18t

2nd

3rd

Blast Report
Nelson Aggregate

Blast Co-ordinates
Mid Blast
Front Row Comer
Back Row Comer
Averaoe (Centre of Blast)

Belsmoaraph Co-ordinates
1st Reading
2nd Readina
verage
Jistanca (1st Seis From Centre of Blast)

Post Blast Data: ppV:
frequency:
air overoressure:
2450 2nd Lut
Salsmoaranh Co-ordinates
1st Readina
2nd Reading
verage

Jistance (2nd Seis. From Centre of Blast)
‘aat Blsat Data:

Selsmoamoh Co-ordinatea
1st Readina
2nd Readina
Average
Distance (3rd Seis From Centre of Blast)
Past Blast Data: DoV
frequency:

alr overpressure:

opV:
frequency:
air avernressure:

Quarry: Burlington
P.O. #
Blast Date:  2018-05-22
Emter ° N Lat. Enter ° W Lona.
43.40362 79.88325
43 40349 79.88326
43.40382 79.88322
43.40364 79.8832
Entar °N Lat Enter ° W Long.
43 40245 7987814
43.402 79.87814
433,
3.3 mmis
8.1 Hz
1243
Enter ° N Lat. Enter °W Long.
43 40605 79 89400
43.40605 79.88400
2104
0.3 mnvs
8.9 Hz
123.1
Enter ° N Lat. Entar °W Lona.
43 39339 79.88880
43.39339 79.8888(
1228.7
0.3
100.0 Hz
39.1

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

Enter

Maximum Indic ted Charge Welght per Delay =

caling F ctor: Querry Bonch Blasting - 2 Free Faces

w =D
30

= _ (433.8) kg
30t

= _ 188,009 kg
000

209 kg

Orica

Blastar-in-charge:

115

115

Blast Number:

Orica Order #:
Blast Time:

{N) Radians
0.757536
0.757534
0.757540
0.757536

{N) Radians
0.75751%

0757516

(N) Radians
0.757578

0.75757

(N\ Radians
0.757358

0.757358

Mike Aey Kindepyen

18-004
2339509
12:02 PM

(W) Radlans
1.394228
1.394226
1.304225
1.394226

(W) Radlans
1.394137

1.384137

{W) Radians
1.394413

1.394413

(W) Radlans
1.384323

1.384323



















































Quarry: Burlington Blast Number: 18-007
BIGST RCPOF‘T P.O. Zr‘: ’ Orica Order #: 2348563
Nelson Aggregate Blast Date: 2018-06-11 Blast Time: 11:56 AM
Page 1 |gjaster-in-charge: Mike der Kinderen Tonnes Blasted:|  28/467/te | 10,742[ms
Total tonnes per day:| 28,467 tc | NB80-01 |gam
Blast Location: Upper Middle Total Holes Loaded: 55 holes
GPS Coordinates: 43.40368 °N Latitude 79.88315 |°W Longitude ... including: Dead Holes
... and: Helper Holes
Helper Hole Collar: ft avg
Wind from the: E| at 15 kph Temperature:| 21 to 25 °C # Rows Blasted: 4 rows
Clear: Rain: Overcast: Burden: 12.0 ftavg
Partly Cloudy:| X Snow: Inversion: Ceiling ft Spacing: 10.0 ft avg
# Holes: 8
Angle from Vertical Nominal Bit Diameter: Burden: 9.0 ft avg
Primary Bit diam: 101.6 'mm 0’ #Holes: 54 =  4,0551ft ( 4 " diam) Spacing: 10.0 ft avg
Secondary Bit diam:| 101.6 |mm 0’ #Holes: 1 = 751ft (4 " diam)
Tertiary Bit diam: mm 0P  #Holes: = 0.0ft ( " diam) Bench Height: 73.1 ftavg
Sub-drill: 2.0 ftavg
Bulk Explosives: in (kg) out (kg) kg Hole Depth: 75.1 ftavg
33,850 21,090 12,760
Front Row: ft avg
Packaged Explosives: cs shipped cs returned kg Main Body: ft avg
# Decks: per blast
Front Row: 7.0 ft avg
Boosters: kg / unit # usec kg Main Body: 7.0 ft avg
PENTEX 12 (OR EQUIVALENT) 0.34| 110 374 Material used: .75" Stone
Front Row: 68.1 ftavg
total explosives weight in Blast (kg): 12,797 Main Body: 68.1 ftavg
Pkgd Prod (0 kg) % of Total kg: 0.0%
Detonators: case #'s ms # used Front Row: 198.6 kg/hole
UNITRONIC 600 6M 54 Main Body: 198.6 kg/hole
UNITRONIC 600 15M 1 Max. per delay: 261.0 kg/delay
UNITRONIC 600 25M 55 SD () Equation: 202.9 kg/delay
Total kg Loaded: 12,797 kg
Rock Density: 2.65 g/cc =te/m®
Cord & Accessories: Uof M # used
HARNESS WIRE DUPLEX (6 PACK) 400M units 1 2.008 Ibfyd® Yield PF: 0.450 kglte (actual)
MINI STEM PLUGS - 6015 (4") units 10 1.347 Iblyd® Front row: 0.302 kglte (theoretical)
units 1.797 Iblyd® Main Body: 0.402 kglte (theoretical)
Resource Deployment: 1.684 Iblyd® "KPI" PF: 0.377 kglte (theoretical)
# of Blasts today (this Quarry) 1 Cost Reduction Notes (this Blast) - change in Bit, B, S, Expl or IS from previous Blast:
# of Blasters (this Blast) 1 Some holes received an 8' or 9' collar due to broken rock on top or lean burden at the crest
# of Helpers (this Blast) Note Exception 2
# of MMU's (this Blast) 1
Services:
GPS LAYOUT Enter hours 0.0
BULK TRUCK CHARGE >/=10,000 kg 1
BLASTER HOURS Enter Blaster hours 0.0
HELPER HOURS Enter total Helper man-hours 0.0
SEISMOGRAPH RENTAL Enter # Orica Seismographs 0
3D LASER PROFILE Enter hours 0.0
BORETRACK Enter hours 0.0
TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0

2018-06-11 18-007 Upper Middle

Blast Report




Blast Report Quarry: Burlington Blast Number: 18-007
P P.O. #: Orica Order #: 2348563
Nelson Aggregate Blast Date: 2018-06-11 Blast Time: 11:56 AM
page 2 5 : 5 5 : -
ast Co-ordinates Enter ” N Lat. Enter ” W Long. (N) Radians (W) Radians
Mid Blast 43.40364 79.88314 0.757536 1.394224
Front Row Corner 43.40353 79.88317 0.757535 1.394224
Back Row Corner 43.40386 79.88312 0.757540 1.394223
Average (Centre of Blast) 43.40368 79.88315 0.757537 1.394224
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 427.3|m
Post Blast Data: ppV: 2.7|mm/s  Trigger setat:| 2.0 mm/s
frequency: 12.0|Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 116.9|dB Trigger set at:| 115|dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40605 79.89400 0.757578 1.394413
2nd Reading
Average 43.40605 79.89400 0.757578 1.394413
Distance (2nd Seis. From Centre of Blast) 916.8|m
Post Blast Data: ppV: 0.2|mm/s  Trigger set at:| 2.0 mm/s
frequency: 10.0|Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 120.2|dB Trigger set at:| 115|dB
Colling Rd & Blind Line Bruce Trail |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (3rd Seis. From Centre of Blast) 1233.5|m
Post Blast Data: ppV: 0.1|mm/s  Trigger set at:| 2.0 mm/s
frequency: 0.0(Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 119.6/dB Trigger set at:| 115|dB

SouthWest Corner of Property

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:

W =

Maximum Indicated Charge Weight per Delay =

2018-06-11 18-007 Upper Middle

Quarry Bench Blasting - 2 Free Faces

D?
307

(427.3)* kg
30°

182,585 kg
900

[203 Jig

Orica

Blaster-in-charge:

Mike Ader Kinderen

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

Blast Report




Blast Design

Nelson Aggregate

Quarry: Burlington Blast Number: 18-007
P.O. #: Orica Order #: 2348563
Blast Date: 6/11/2018

page 2

Paste ShotPlus Diagram inside Rectangle:

Stemming

ro
—

P

CEN-G70 216.9 kg

o
w
=

0102mm

2018-06-11 18-007 Upper Middle

Orica

Blaster-in-charge: Mcike Ader Kinderen
Quarry Manager: BM W/lx{/f&

Design p2






















Event Report

Date/Time Long at 11:56:25 June 11, 2018 Serial Number BE19461 V 10.72-8.17 MiniMate Plus
Trigger Source Geo: 2.000 mm/s, Mic: 120.0 dB(L) Battery Level 6.5 Volts
Range Geo: 254.0 mm/s Unit Calibration May 3, 2017 by Instantel
Record Time  3.75 sec (Auto=3Sec) at 1024 sps File Name _ TEMP.EVT
Notes USBM RI8507 And OSMRE
Location: 2450 2nd Line 254 | N | L
Client: Nelson Aggregates - ' o T ' LR
User Name: Orica Canada 200 T
General: N.43.40245 W.79.87814
Extended Notes 100 1
Sand Bagged T T
Microphone Linear Weighting 1 1
PSPL 116.9 dB(L) at 1.206 sec 501 B} e
ZC Freq 3.5Hz
Channel Test Passed (Freq =20.1 Hz Amp = 693 mv ) T T
Tran Vert Long »
PPV 2540 2667 2286 mmis £ pl gl
ZC Freq 11 12 80 Hz g
Time (Rel. to Trig) 0.024 0.324 0.006 sec 5
Peak Acceleration 0.040 0.027 0.040 g o
Peak Displacement 0.038 0.031 0.042 mm 2 10 T
Sensor Check Passed Passed Passed T T
Frequency 7.3 7.4 74 Hz 1 1
Overswing Ratio 3.8 3.8 4.2 51 e
Peak Vector Sum 3.277 mm/s at 0.393 sec + +
1 . 1
2L 2.0 . 4
[o} o,
a
4} 58(21
+ []
1 | — | —+——f———+—
1 2 5 10 20 50
Frequency (Hz)
Tran: + Vert: x Long: @
. . . . | . . . . | . . . . | . . . |
| | | | i | | | | i | | | | i | | | i
MicL T \/A\/M/\\// 7 ﬂuhuﬁuh
Long T f U“A\/ w/\\//‘"\v\/\ N /\\/ - 1 w\/
vertk ©—sbuta AA A A o I _ ] i
Tran il /\'\w wmw A v/j\\/w\,/mv ] 1\/
- . . . . | . . . . | . . . . | . . . | :
0.0 1.0 20 3.0 4.0

Time Scale: 0.20 sec/divAmplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div
Trigger = p——————— <

Printed: June 11, 2018 (V 10.74)

Format © 1995-2015 Xmark Corporation

Sensor Check

0.0

0.0

0.0

0.0



Event Report

0.0

0.0

0.0

0.0

Date/Time MicL at 11:56:27 June 11, 2018 Serial Number UM6857 V 10-89 Micromate ISEE
Trigger Source  Geo: 2.000 mm/s, Mic: 115.0 dB(L) Battery Level 3.5 Volts
Range Geo: 254.0 mm/s Unit Calibration February 14, 2018 by Instantel
Record Time 5.107 sec (Auto=5Sec) at 2048 sps File Name _ TEMP.EVT
Operator/Setup: MIKE DERKNDEREN/BURLINGTON.MMB
Notes USBM RI8507 And OSMRE
Location: ~ COLLING RD & BLINDLINE s x L x L
Client: NELSON AGGREGATES -7 ' oo e ' oo e
User Name: ORICA CANADA 200 T
General: No velocity above 1.00 mm/s
Extended Notes 100 +
N 43.31617 T T
W 80.02664 1 1
Microphone Linear Weighting 50; _ 1
PSPL 120.2 dB(L) at 0.015 sec 1 e 1
ZC Freq 13.0 Hz
Channel Test Passed (Freq = 19.7 Hz Amp = 1331 mv ) - T T
Tran Vert Long E 20+ -+
PPV 0.213 0.126 0.158 mm/s -
ZC Freq 9.7 9.3 10.0 Hz 5
Time (Rel. to Trig) -0.085 -0.241 0.533 sec o
Peak Acceleration ~ 0.010 0.010 0.010 g 2 10T T
Peak Displacement  0.004 0.004 0.003 mm T T
Sensor Check Passed Passed Passed 1 1
Frequency 7.3 7.3 71 Hz 5 €
Overswing Ratio 3.5 3.3 3.6 1 1
Peak Vector Sum 0.227 mm/s at -0.084 sec 1 1
24% —
1 } —————+—+—+1 } ———f———
1 2 5 10 20 50 100 >
Frequency (Hz)
Tran: + Vert: x Long: @
. | . | . | | . | . |
I f 1 f 1 f 1 1 f 1 f I
Long il }v
Vet L[ . . S ]
Tran 1 }\/
t # | # | # | | # | # -
0.0 1.0 20 3.0 4.0 5.0 6.0

Time Scale: 0.50 sec/div
Trigger = p——————— <

Printed: June 11, 2018 (V 10.74)

Amplitude Scale: Geo: 2.000 mm/s/div Mic: 5.000 pa.(L)/div

Format © 1995-2015 Xmark Corporation

Sensor Check



Date/Time MicL at 11:56:29 June 11, 2018 Serial Number  BE12877 V 10.72-1.1 Minimate Blaster
Trigger Source Geo: 1.500 mm/s, Mic: 115.0 dB(L) Battery Level 6.3 Volts

Range Geo: 254.0 mm/s Unit Calibration November 3, 2017 by Instantel

Record Time  3.75 sec (Auto=3Sec) at 1024 sps File Name TEMP.EVT

Job Number: 1

Event Report

Scaled Distance 3879.2 (1226.7 m, 0.1 kg)

Notes USBM RI8507 And OSMRE
Location: South West Corner of Property I | N | ) L
Client: Nelson Aggregates Burlington Quarry -7 ' oo ' ‘ e
User Name: ORICA CANADA INC. 200 T
General: No velocity above 1.00 mm/s
Extended Notes 100 €
43.39339 ,79.88880 T T
Microphone  Linear Weighting S0 T
PSPL 119.6 dB(L) at 0.533 sec e
ZC Freq 6.8 Hz T T
Channel Test Passed (Freq = 20.5 Hz Amp =618 mv ) — 1+ . 1+
n e
Tran Vert Long E 20 4
PPV 0.127 0.127 0.127 mm/s g
ZC Freq N/A N/A >100 Hz 5
Time (Rel. to Trig) -0.250 -0.250 -0.246 sec -]
Peak Acceleration 0.013 0.013 0.013 g 2 10— T
Peak Displacement 0.000 0.000 0.000 mm T T
Sensor Check Passed Passed Passed 1 1
Frequency 7.4 7.4 73 Hz 5 e
Overswing Ratio 3.8 3.7 4.0 1 1
Peak Vector Sum 0.220 mm/s at -0.244 sec 1 1
N/A: Not Applicable
24% —
1 } —— . ———+—
1 2 5 10 50 100
Frequency (Hz)
Tran: + Vert: x Long: @
. . . . . | . . . . | . . . . | . . . |
| | | | i | | | | i | | | | i | | | .
Long il ] \/
Vert L - ] —
Tran i ] \/
:# | | | | | | | | | | | | | | | | | | | |
0.0 1.0 20 3.0 4.0

Printed: June 11, 2018 (V 10.74)

Time Scale: 0.20 sec/divAmplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div
Trigger = p——————— <

Format © 1995-2015 Xmark Corporation

Sensor Check

0.0

0.0

0.0

0.0



Quarry: Burlington Blast Number: 18-008
BIGST RCPOF‘T P.O. Z#: ’ Orica Order #: 2349625
Nelson Aggregate Blast Date: 2018-06-13 Blast Time: 11:52 AM
Page 1 |gjaster-in-charge: Mike der Kinderen Tonnes Blasted:| 28,929t | 10,917[ms
Total tonnes per day:| 28,929 tc | NB40-06 [gage
Blast Location: Lower Middle Total Holes Loaded: 89 holes
GPS Coordinates: 43.40407 °N Latitude 79.88289 |°W Longitude ... including: Dead Holes
... and: 3| Helper Holes
Helper Hole Collar: 9.0 ftavg
Wind from the: W/ at 10 kph Temperature:| 21 to 25 °C # Rows Blasted: 7 rows
Clear: Rain: Overcast: Burden: 12.0 ft avg
Partly Cloudy:| X Snow: Inversion: Ceiling ft Spacing: 10.0 ft avg
# Holes: 10
Angle from Vertical Nominal Bit Diameter: Burden: 9.0 ft avg
Primary Bit diam: 101.6 'mm 0’ #Holes: 89 = 44509ft ( 4 " diam) Spacing: 10.0 ft avg
Secondary Bit diam: mm 0’ #Holes: = 0.0ft ( " diam)
Tertiary Bit diam: mm 0P  #Holes: = 0.0ft ( " diam) Bench Height: 48.0 ft avg
Sub-drill: 2.0 ftavg
Bulk Explosives: in (kg) out (kg) kg Hole Depth: 50.0 ftavg
CENTRA GOLD 70 33,790 20,940 12,850
Front Row: 5.0 ft avg
Packaged Explosives: cs shipped cs returned kg Main Body: 5.0 ft avg
FORTEL PRO 75X400 3 2 25 # Decks: 8 per blast
Front Row: 7.0 ft avg
Boosters: kg / unit # usec kg Main Body: 7.0 ft avg
PENTEX 12 (OR EQUIVALENT) 0.34| 187 63.6 Material used: .75" Stone
Front Row: 38.0 ftavg
total explosives weight in Blast (kg): 12,939 Main Body: 38.0 ftavg
Pkgd Prod (25 kg) % of Total kg: 0.2%
Detonators: case #'s ms # used Front Row: 110.8 kg/hole
UNITRONIC 600 6M 87 Main Body: 110.8 kg/hole
UNITRONIC 600 15M 8 Max. per delay: 157.0 kg/delay
UNITRONIC 600 20M 92 SD () Equation: 200.0 kg/delay
Total kg Loaded: 12,939 kg
Rock Density: 2.65 g/cc =te/m®
Cord & Accessories: UofM # used
HARNESS WIRE DUPLEX (6 PACK) 400M units 1 1.998 Iblyd® Yield PF: 0.447 kglte (actual)
units 1.145 Iblyd® Front row: 0.256 kglte (theoretical)
units 1.527 Iblyd® Main Body: 0.342 kglte (theoretical)
Resource Deployment: 1.472 lblyd® "KPI" PF: 0.330 kgfte (theoretical)
# of Blasts today (this Quarry) 1 Cost Reduction Notes (this Blast) - change in Bit, B, S, Expl or IS from previous Blast:
# of Blasters (this Blast) 1 Hole X-3 & G9 Could not be found once loading had been started
# of Helpers (this Blast) Note Exception 2 A-8,C-4,B-8,C-12,C-7,C-8,F-4,F-10 All Received a 5' stone deck due to incompetant rock
# of MMU's (this Blast) 1 See Atached Load Adustment sheet for any more Changes
Services:
GPS LAYOUT Enter hours 0.0
BULK TRUCK CHARGE >/=10,000 kg 1
BLASTER HOURS Enter Blaster hours 7.0
HELPER HOURS Enter total Helper man-hours 10.0
SEISMOGRAPH RENTAL Enter # Orica Seismographs 0
3D LASER PROFILE Enter hours 0.0
BORETRACK Enter hours 0.0
TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0

Burlington Template

Blast Report




Blast Report Quarry: Burlington Blast Number: 18-008
P P.O. #: Orica Order #: 2349625
Nelson Aggregate Blast Date: 2018-06-13 Blast Time: 11:52 AM
page 2 5 : 5 5 : -
ast Co-ordinates Enter ” N Lat. Enter ” W Long. (N) Radians (W) Radians
Mid Blast 43.40407 79.88286 0.757544 1.394219
Front Row Corner 43.40417 79.88310 0.757546 1.394223
Back Row Corner 43.40397 79.88271 0.757542 1.394216
Average (Centre of Blast) 43.40407 79.88289 0.757544 1.394219
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 424.3|m
Post Blast Data: ppV: 1.0lmm/s  Trigger set at: 2.0 mm/s
frequency: 15.0|Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 120.6|dB Trigger set at:| 115|dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40605 79.89400 0.757578 1.394413
2nd Reading
Average 43.40605 79.89400 0.757578 1.394413
Distance (2nd Seis. From Centre of Blast) 925.3|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 mm/s
frequency: [Not Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115 dB
Colling Rd & Blind Line Bruce Trail |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (3rd Seis. From Centre of Blast) 1281.4|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 mm/s
frequency: [Not Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115 dB

SouthWest Corner of Property

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:

W =

Maximum Indicated Charge Weight per Delay =

Burlington Template

Quarry Bench Blasting - 2 Free Faces

D?
307

(424.3)* kg
30°

180,030 kg
900

[200 Jig

Orica

Blaster-in-charge:

Mike Ader Kinderen

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

Blast Report




























Quarry: Burlington Blast Number: 18-009
Blast RCPOF‘T P.O. Zr‘: ’ Orica Order #: 2354121
Nelson Aggregate Blast Date: 2018-06-25 Blast Time: 12:01 PM
Page 1 |gjaster-in-charge: Mike der Kinderen Tonnes Blasted:  25983/te | 9,805/
Total tonnes per day:| 25,893/t | NB40-07 oo
Blast Location: Lower Middle Total Holes Loaded: 99 holes
GPS Coordinates: 43.40451 °N Latitude 79.88425 |°W Longitude ... including: Dead Holes
... and: Helper Holes
Helper Hole Collar: ft avg
Wind from the: SE| at 10 kph Temperature:| 16 to 20 °C # Rows Blasted: 13 rows
Clear:| X Rain: Overcast: Burden: 12.0 ftavg
Partly Cloudy: Snow: Inversion: Ceiling ft Spacing: 10.0 ftavg
# Holes: 30
Angle from Vertical Nominal Bit Diameter: Burden: 9.0 ft avg
Primary Bit diam: 101.6 'mm 0’ #Holes: 99 = 36923ft( 4 " diam) Spacing: 10.0 ft avg
Secondary Bit diam: mm 0’ #Holes: = 0.0ft ( " diam)
Tertiary Bit diam: mm 0P  #Holes: = 0.0ft ( " diam) Bench Height: 35.3 ftavg
Sub-drill: 2.0 ftavg
Bulk Explosives: in (kg) out (kg) kg Hole Depth: 37.3 ftavg
CENTRA GOLD 70 27,280 17,620 9,660
Front Row: 5.0 ft avg
Packaged Explosives: cs shipped cs returned kg Main Body: 5.0 ft avg
FORTEL PRO 75X400 3 1] 75 # Decks: 2 per blast
Front Row: 7.0 ft avg
Boosters: kg / unit # usec kg Main Body: 7.0 ft avg
PENTEX 12 (OR EQUIVALENT) 0.34| 200 68.0 Material used: .75" Stone
Front Row: 25.3 ftavg
total explosives weight in Blast (kg): 9,803 Main Body: 25.3 ftavg
Pkgd Prod (75 kg) % of Total kg: 0.8%
Detonators: case #'s ms # used Front Row: 73.8 kg/hole
UNITRONIC 600 6M 98 Main Body: 73.8 kg/hole
UNITRONIC 600 15M 102 Max. per delay: 118.0 kg/delay
SD () Equation: 329.8 kg/delay
Total kg Loaded: 9,803 kg
Rock Density: 2.65 g/cc =te/m®
Cord & Accessories: UofM # used
HARNESS WIRE DUPLEX (6 PACK) 400M units 1 1.685 Iblyd® Yield PF: 0.377 kglte (actual)
units 1.037 Iblyd® Front row: 0.232 kglte (theoretical)
units 1.382 Iblyd® Main Body: 0.309 kglte (theoretical)
Resource Deployment: 1.356 Iblyd® "KPI" PF: 0.303 kglte (theoretical)
# of Blasts today (this Quarry) 1 Cost Reduction Notes (this Blast) - change in Bit, B, S, Expl or IS from previous Blast:
# of Blasters (this Blast) 1 Hole B-1 and B-2 Revieved stone decks due to voids found while loading
# of Helpers (this Blast) Note Exception 2 Hole N-5 to N-11 were not loaded because we ran out of product in our MMU
# of MMU's (this Blast) 1
Services:
GPS LAYOUT Enter hours 0.0
BULK TRUCK CHARGE >/=5,000kg <10,000kg 1
BLASTER HOURS Enter Blaster hours 7.0
HELPER HOURS Enter total Helper man-hours 11.0
SEISMOGRAPH RENTAL Enter # Orica Seismographs 0
3D LASER PROFILE Enter hours 0.0
BORETRACK Enter hours 0.0
TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0

2018-06-25 18-009 Lower Middle

Blast Report




Blast Report Quarry: Burlington Blast Number: 18-009
P P.O. #: Orica Order #: 2354121
Nelson Aggregate Blast Date: 2018-06-25 Blast Time: 12:01 PM
page 2 5 : 5 5 : -
ast Co-ordinates Enter ” N Lat. Enter ” W Long. (N) Radians (W) Radians
Mid Blast 43.40452 79.88424 0.757552 1.394243
Front Row Corner 43.40442 79.88402 0.757550 1.394239
Back Row Corner 43.40458 79.88449 0.757553 1.394247
Average (Centre of Blast) 43.40451 79.88425 0.757552 1.394243
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 544.8|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 mm/s
frequency: [Not Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115 dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40605 79.89400 0.757578 1.394413
2nd Reading
Average 43.40605 79.89400 0.757578 1.394413
Distance (2nd Seis. From Centre of Blast) 807.0/m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 mm/s
frequency: [Not Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115 dB
Colling Rd & Blind Line Bruce Trail |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (3rd Seis. From Centre of Blast) 1291.1|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 mm/s
frequency: [Not Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115 dB

SouthWest Corner of Property

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:

W =

Maximum Indicated Charge Weight per Delay =

2018-06-25 18-009 Lower Middle

Quarry Bench Blasting - 2 Free Faces

D?
307

(544.8)* kg
30°

296,807 kg
900

[330 Jkg

Orica

Blaster-in-charge:

Mcike Ader Kinderen

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

Blast Report




Quarry: Burlington Blast Number: 18-010
Blast RCPOF‘T P.O. Zr‘: ’ Orica Order #: 2359087
Nelson Aggregate Blast Date: 2018-07-05 Blast Time: 11:51 AM
Page 1 |gjaster-in-charge: Mike der Kinderen Tonnes Blasted:|  30,963/te | 11,684/
Total tonnes per day:| 30,963t | NB80-01 |ga
Blast Location: Upper Middle Total Holes Loaded: 53 holes
GPS Coordinates: 43.40369 °N Latitude 79.88327 |°W Longitude ... including: Dead Holes
... and: Helper Holes
Helper Hole Collar: ft avg
Wind from the:), SW/| at 5|kph Temperature:| 26 to 30 °C # Rows Blasted: 3/ rows
Clear:| X Rain: Overcast: Burden: 12.0 ft avg
Partly Cloudy: Snow: Inversion: Ceiling ft Spacing: 10.0 ft avg
# Holes: 22
Angle from Vertical Nominal Bit Diameter: Burden: 9.0 ft avg
Primary Bit diam: 101.6 'mm 0’ #Holes:) 53 = 4,1335ft ( 4 " diam) Spacing: 10.0 ft avg
Secondary Bit diam: mm 0’ #Holes: = 0.0ft ( " diam)
Tertiary Bit diam: mm 0P  #Holes: = 0.0ft ( " diam) Bench Height: 76.0 ft avg
Sub-drill: 2.0 ftavg
Bulk Explosives: in (kg) out (kg) kg Hole Depth: 78.0 ftavg
CENTRA GOLD 70 33,780 21,100 12,680
Front Row: 0.0 ft avg
Packaged Explosives: cs shipped cs returned kg Main Body: 15.0 ft avg
# Decks: 6 |per blast
Front Row: 8.0 ft avg
Boosters: kg / unit # usec kg Main Body: 7.0 ft avg
PENTEX 12 (OR EQUIVALENT) 0.34| 118 40.1 Material used: .75" Stone
Front Row: 70.0 ftavg
total explosives weight in Blast (kg): 12,720 Main Body: 56.0 ftavg
Pkgd Prod (0 kg) % of Total kg: 0.0%
Detonators: case #'s ms # used Front Row: 204.1 kg/hole
UNITRONIC 600 6M 53 Main Body: 163.3 kg/hole
UNITRONIC 600 25M 16 Max. per delay: 250.0 kg/delay
UNITRONIC 600 30M 49 SD () Equation: 212.6 kg/delay
Total kg Loaded: 12,720 kg
Rock Density: 2.65 g/cc =te/m®
Cord & Accessories: Uof M # used
HARNESS WIRE DUPLEX (6 PACK) 400M units 1 1.835 Iblyd® Yield PF: 0.411 kglte (actual)
units 1.332 Iblyd® Front row: 0.298 kglte (theoretical)
units 1.421 Iblyd® Main Body: 0.318 kglte (theoretical)
Resource Deployment: 1.391 Ibiyd® "KPI" PF: 0.311 kglte (theoretical)
# of Blasts today (this Quarry) 1 Cost Reduction Notes (this Blast) - change in Bit, B, S, Expl or IS from previous Blast:
# of Blasters (this Blast) 1 While measuring the blast we discovered Hole B-4 was only at a depth of 59' (19'short of the
# of Helpers (this Blast) Note Exception 2 | told Bill White from Nelson Aggregates and he told us to prceed with loading.
# of MMU's (this Blast) 1 Attached is a load adjustment sheet showing all the deck that were added due to voids and se
Services:
GPS LAYOUT Enter hours 0.0
BULK TRUCK CHARGE >/=10,000 kg 1
BLASTER HOURS Enter Blaster hours 7.0
HELPER HOURS Enter total Helper man-hours 10.0
SEISMOGRAPH RENTAL Enter # Orica Seismographs 0
3D LASER PROFILE Enter hours 0.0
BORETRACK Enter hours 0.0
TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0

2018-07-05 18-010 Upper Middle

Blast Report



Blast Report Quarry: Burlington Blast Number: 18-010
P P.O. #: Orica Order #: 2359087
Nelson Aggregate Blast Date: 2018-07-05 Blast Time: 11:51 AM
page 2 5 : 5 5 : -
ast Co-ordinates Enter ” N Lat. Enter ” W Long. (N) Radians (W) Radians
Mid Blast 43.40367 79.88381 0.757537 1.394235
Front Row Corner 43.40348 79.88299 0.757534 1.394221
Back Row Corner 43.40391 79.88301 0.757541 1.394222
Average (Centre of Blast) 43.40369 79.88327 0.757537 1.394226
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 437.4|m
Post Blast Data: ppV: 2.3|mm/s  Trigger setat:| 2.0 mm/s
frequency: 9.5|Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 115.9|dB Trigger set at:| 115|dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40605 79.89400 0.757578 1.394413
2nd Reading
Average 43.40605 79.89400 0.757578 1.394413
Distance (2nd Seis. From Centre of Blast) 906.7|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 mm/s
frequency: [Not Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115 dB
Colling Rd & Blind Line Bruce Trail |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (3rd Seis. From Centre of Blast) 1230.8|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 mm/s
frequency: [Not Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115 dB

SouthWest Corner of Property

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:

W =

Maximum Indicated Charge Weight per Delay =

2018-07-05 18-010 Upper Middle

Quarry Bench Blasting - 2 Free Faces

D?
307

(437.4)* kg
30°

191,319 kg
900

[ 213 kg

Orica

Blaster-in-charge:

Mike Ader Kinderen

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

Blast Report































Quarry: Burlington Blast Number: 18-011
Blast RCPOF‘T P.O. Zr‘: ’ Orica Order #: 2367871
Nelson Aggregate Blast Date: 2018-06-20 Blast Time: 11:59 AM
Page 1 |gjaster-in-charge: Mike derkinderen Tonnes Blasted:|  24,173/te | 9,122[m
Total tonnes per day: te | NB40-07 gam
Blast Location: Lower Middle Total Holes Loaded: 125 |holes
GPS Coordinates: 43.40486 °N Latitude 79.88449 |°W Longitude ... including: Dead Holes
... and: Helper Holes
Helper Hole Collar: ft avg
Wind from the: E| at 5 kph Temperature:| 21 to 25 °C # Rows Blasted: 15 rows
Clear: Rain: Overcast: Burden: 12.0 ftavg
Partly Cloudy:| X Snow: Inversion: Ceiling ft Spacing: 10.0 ft avg
# Holes: 38
Angle from Vertical Nominal Bit Diameter: Burden: 9.0 ft avg
Primary Bit diam: 101.6 |mm 0P #Holes:| 125 = 3,500.0ft ( 4 " diam) Spacing: 10.0 ft avg
Secondary Bit diam: mm 0’ #Holes: = 0.0ft ( " diam)
Tertiary Bit diam: mm 0P  #Holes: = 0.0ft ( " diam) Bench Height: 26.0 ft avg
Sub-drill: 2.0 ftavg
Bulk Explosives: in (kg) out (kg) kg Hole Depth: 28.0 ftavg
CENTRA GOLD 70 34,090 25,800 8,290
Front Row: 5.0 ft avg
Packaged Explosives: cs shipped cs returned kg Main Body: 6.0 ft avg
# Decks: 10 per blast
Front Row: 7.0 ft avg
Boosters: kg / unit # usec kg Main Body: 7.0 ft avg
PENTEX 12 (OR EQUIVALENT) 0.34| 270 91.8 Material used: .75" Stone
Front Row: 16.0 ftavg
total explosives weight in Blast (kg): 8,382 Main Body: 15.0 ftavg
Pkgd Prod (0 kg) % of Total kg: 0.0%
Detonators: case #'s ms # used Front Row: 46.7 kg/hole
UNITRONIC 600 6M 123 Main Body: 43.7 kg/hole
UNITRONIC 600 9M 51 Max. per delay: 90.0 kg/delay
UNITRONIC 600 15M 96 SD () Equation: 372.7 kg/delay
Total kg Loaded: 8,382 kg
Rock Density: 2.65 g/cc =te/m®
Cord & Accessories: UofM # used
HARNESS WIRE DUPLEX (6 PACK) 400M units 1.549 Iblyd® Yield PF: 0.347 kglte (actual)
MINI STEM PLUGS - 6015 (4") units 3 0.890 Iblyd® Front row: 0.199 kglte (theoretical)
units 1.113 Iblyd® Main Body: 0.249 kglte (theoretical)
Resource Deployment: 1.008 Iblyd® "KPI" PF: 0.246 kglte (theoretical)
# of Blasts today (this Quarry) 1 Cost Reduction Notes (this Blast) - change in Bit, B, S, Expl or IS from previous Blast:
# of Blasters (this Blast) 1 10 Stone decks were added to this blast due to the drill logs showing voids
# of Helpers (this Blast) Note Exception 2 The timing sheet identifies where they are as well as the drill log and load sheet.
# of MMU's (this Blast) 1 Attached is a load adjustment sheet
Services:
GPS LAYOUT Enter hours 0.0
BULK TRUCK CHARGE >/=5,000kg <10,000kg 1
BLASTER HOURS Enter Blaster hours 7.0
HELPER HOURS Enter total Helper man-hours 12.0
SEISMOGRAPH RENTAL Enter # Orica Seismographs 0
3D LASER PROFILE Enter hours 0.0
BORETRACK Enter hours 0.0
TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0

2018-07-30 18-011 Lower Middle

Blast Report




Blast Report Quarry: Burlington Blast Number: 18-011
P P.O. #: Orica Order #: 2367871
Nelson Aggregate Blast Date: 2018-06-20 Blast Time: 11:59 AM
page 2 5 : 5 5 : -
ast Co-ordinates Enter ” N Lat. Enter ” W Long. (N) Radians (W) Radians
Mid Blast 43.40487 79.88448 0.757558 1.394247
Front Row Corner 43.40462 79.88452 0.757554 1.394248
Back Row Corner 43.40508 79.88446 0.757562 1.394247
Average (Centre of Blast) 43.40486 79.88449 0.757558 1.394247
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 579.2|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 mm/s
frequency: [Not Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115 dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40605 79.89400 0.757578 1.394413
2nd Reading
Average 43.40605 79.89400 0.757578 1.394413
Distance (2nd Seis. From Centre of Blast) 780.7|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 mm/s
frequency: [Not Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115 dB
Colling Rd & Blind Line Bruce Trail |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (3rd Seis. From Centre of Blast) 1323.3|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 mm/s
frequency: [Not Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115 dB

SouthWest Corner of Property

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:

W =

Maximum Indicated Charge Weight per Delay =

2018-07-30 18-011 Lower Middle

Quarry Bench Blasting - 2 Free Faces

D?
307

(579.2)* kg
30°

335,473 kg
900

373 |kg

Orica

Blaster-in-charge:

Mike Ader Kinderen

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

Blast Report




Blast Design

Nelson Aggregate

Quarry: Burlington Blast Number: 18-011
P.O. #: Orica Order #: 2367871
Blast Date: 7/30/2018

page 2

Paste ShotPlus Diagram inside Rectangle:

Al

Stemming

7.0 %

/'/r

CEN-G 100 169.5 Ib

N

31.7
74.016 in

2018-07-30 18-011 Lower Middle

Orica

Blaster-in-charge: Mcike Ader Kinderen
Quarry Manager: BM W/lx{/f&

Design p2






















Quarry: Burlington Blast Number: 18-012
Blast RCPOF‘T P.O. Zr‘: ’ Orica Order #: 2370307
Nelson Aggregate Blast Date: 2018-08-03 Blast Time: 11:52 AM
Page 1 |gjaster-in-charge: Mike derkinderen Tonnes Blasted:| 27,176/t | 10,255/
Total tonnes per day:| 27,176/tc | NB80-01 |gae
Blast Location: Upper Middle Total Holes Loaded: 47 holes
GPS Coordinates: 43.40371 °N Latitude 79.88291 |°W Longitude ... including: Dead Holes
... and: Helper Holes
Helper Hole Collar: ft avg
Wind from the: at 0 kph Temperature:| 16 to 20 °C # Rows Blasted: 3 rows
Clear: Rain: Overcast: Burden: 12.0 ftavg
Partly Cloudy:| X Snow: Inversion: Ceiling ft Spacing: 10.0 ft avg
# Holes: 17
Angle from Vertical Nominal Bit Diameter: Burden: 9.0 ft avg
Primary Bit diam: 101.6 'mm 0’ #Holes: 46 =  3606.6ft ( 4 " diam) Spacing: 10.0 ft avg
Secondary Bit diam:| 127.0 |mm 0’ #Holes: 1 = 784ft ( 5 " diam)
Tertiary Bit diam: mm 0P  #Holes: = 0.0ft ( " diam) Bench Height: 76.4 ft avg
Sub-drill: 2.0 ftavg
Bulk Explosives: in (kg) out (kg) kg Hole Depth: 78.4 ftavg
CENTRA GOLD 70 33,800 22,760 11,040
Front Row: 10.0 ft avg
Packaged Explosives: cs shipped cs returned kg Main Body: 10.0 ft avg
# Decks: 6 |per blast
Front Row: 7.0 ft avg
Boosters: kg / unit # usec kg Main Body: 7.0 ft avg
PENTEX 12 (OR EQUIVALENT) 0.34| 106 36.0 Material used: .75" Stone
Front Row: 61.4 ftavg
total explosives weight in Blast (kg): 11,076 Main Body: 61.4 ftavg
Pkgd Prod (0 kg) % of Total kg: 0.0%
Detonators: case #'s ms # used Front Row: 179.0 kg/hole
UNITRONIC 600 9M 45 Main Body: 179.0 kg/hole
UNITRONIC 600 25M 25 Max. per delay: 265.0 kg/delay
UNITRONIC 600 30M 36 SD () Equation: 187.2 kg/delay
Total kg Loaded: 11,076 kg
Rock Density: 2.65 g/cc =te/m®
Cord & Accessories: Uof M # used
MINI STEM PLUGS - 6015 (4") units 12 1.820 Iblyd® Yield PF: 0.408 kglte (actual)
units 1.162 Iblyd® Front row: 0.260 kglte (theoretical)
units 1.550 Iblyd® Main Body: 0.347 kglte (theoretical)
Resource Deployment: 1.421 lblyd® "KPI" PF: 0.318 kglte (theoretical)
# of Blasts today (this Quarry) 1 Cost Reduction Notes (this Blast) - change in Bit, B, S, Expl or IS from previous Blast:
# of Blasters (this Blast) 1 3 Siesmographs set up
# of Helpers (this Blast) Note Exception 2 Holes D-1,D2 and E1 were not loaded due to lean burden on profiles
# of MMU's (this Blast) 1
Services:
GPS LAYOUT Enter hours 0.0
BULK TRUCK CHARGE >/=10,000 kg 1
BLASTER HOURS Enter Blaster hours 6.0
HELPER HOURS Enter total Helper man-hours 11.0
SEISMOGRAPH RENTAL Enter # Orica Seismographs 0
3D LASER PROFILE Enter hours 0.0
BORETRACK Enter hours 0.0
TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0

2018-08-03 18-012 Upper Middle

Blast Report




Blast Report Quarry: Burlington Blast Number: 18-012
P P.O. #: Orica Order #: 2370307
Nelson Aggregate Blast Date: 2018-08-03 Blast Time: 11:52 AM
page 2 5 : 5 5 : -
ast Co-ordinates Enter ” N Lat. Enter ” W Long. (N) Radians (W) Radians
Mid Blast 43.40369 79.88291 0.757537 1.394220
Front Row Corner 43.40351 79.88288 0.757534 1.394219
Back Row Corner 43.40392 79.88295 0.757541 1.394220
Average (Centre of Blast) 43.40371 79.88291 0.757538 1.394220
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 410.5|m
Post Blast Data: ppV: 2.4|mm/s  Trigger setat:| 2.0 mm/s
frequency: 7.2|Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 115.0(dB Trigger set at:| 115|dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40605 79.89400 0.757578 1.394413
2nd Reading
Average 43.40605 79.89400 0.757578 1.394413
Distance (2nd Seis. From Centre of Blast) 934.1|m
Post Blast Data: ppV: 0.1|mm/s  Trigger set at:| 2.0 mm/s
frequency: 71|Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 116.4|dB Trigger set at:| 115|dB
Colling Rd & Blind Line Bruce Trail |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (3rd Seis. From Centre of Blast) 1243.6|m
Post Blast Data: ppV: 0.1|mm/s  Trigger set at:| 2.0 mm/s
frequency: 7.4|Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 117.1|dB Trigger set at:| 115|dB

SouthWest Corner of Property

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:

W =

Maximum Indicated Charge Weight per Delay =

2018-08-03 18-012 Upper Middle

Quarry Bench Blasting - 2 Free Faces

D?
307

(410.5)* kg
30°

168,510 kg
900

187 kg

Orica

Blaster-in-charge:

Mcike Ader Kinderen

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

Blast Report




Quarry: Burlington Blast Number: 18-013
Blast RCPOF‘T P.O. Zr‘: ’ Orica Order #: 2374191
Nelson Aggregate Blast Date: 2018-08-14 Blast Time: 10:54 AM
Page 1 |gjaster-in-charge: Mike derkinderen Tonnes Blasted:|  17,069/te | 6441/
Total tonnes per day:| 17,069 te NF-15 |ome
Blast Location: Floor Total Holes Loaded: 182 holes
GPS Coordinates: 43.40146 °N Latitude 79.88807 | °W Longitude ... including: 10 Dead Holes
... and: Helper Holes
Helper Hole Collar: ft avg
Wind from the: S| at 5|kph Temperature:| 21 to 25 |°C # Rows Blasted: 11 rows
Clear: Rain: Overcast: Burden: 11.5 ftavg
Partly Cloudy:| X Snow: Inversion: Ceiling ft Spacing: 11.5 ftavg
# Holes: 18
Angle from Vertical Nominal Bit Diameter: Burden: 11.5 ftavg
Primary Bit diam: 101.6 |mm 0P #Holes:| 182 = 1,820.0ft ( 4 " diam) Spacing: 11.5 ftavg
Secondary Bit diam: mm 0’ #Holes: = 0.0ft ( " diam)
Tertiary Bit diam: mm 0P  #Holes: = 0.0ft ( " diam) Bench Height: 10.0 ft avg
Sub-drill: 0.0 ft avg
Bulk Explosives: in (kg) out (kg) kg Hole Depth: 10.0 ftavg
CENTRA GOLD 70 27,500 26,290 1,210
Front Row: ft avg
Packaged Explosives: cs shipped cs returned kg Main Body: ft avg
# Decks: per blast
Front Row: 7.0 ft avg
Boosters: kg / unit # usec kg Main Body: 7.0 ft avg
PENTEX 12 (OR EQUIVALENT) 0.34| 182 61.9 Material used: .75" Stone
Front Row: 3.0 ftavg
total explosives weight in Blast (kg): 1,272 Main Body: 3.0 ftavg
Pkgd Prod (0 kg) % of Total kg: 0.0%
Detonators: case #'s ms # used Front Row: 8.7 kg/hole
UNITRONIC 600 6M 2 Main Body: 8.7 kg/hole
EXEL HANDIDET 9m 25/500 182 Max. per delay: 16.0 kg/delay
SD () Equation: 545.1 kg/delay
CONNECTADET 9M 25 ms 4 Total kg Loaded: 1,272 kg
CONNECTADET 12M 42 ms 44 Rock Density: 2.65 g/cc =te/m®
Cord & Accessories: Uof M # used
HARNESS WIRE DUPLEX (6 PACK) 400M units 1 0.333 Iblyd® Yield PF: 0.075 kglte (actual)
units 0.394 Iblyd® Front row: 0.088 kglte (theoretical)
units 0.394 Iblyd® Main Body: 0.088 kglte (theoretical)
Resource Deployment: 0.394 Iblyd® "KPI" PF: 0.088 kglte (theoretical)
# of Blasts today (this Quarry) 1 Cost Reduction Notes (this Blast) - change in Bit, B, S, Expl or IS from previous Blast:
# of Blasters (this Blast) 1
# of Helpers (this Blast) Note Exception 2
# of MMU's (this Blast) 1
Services:
GPS LAYOUT Enter hours 0.0
BULK TRUCK CHARGE <2,000kg 1
BLASTER HOURS Enter Blaster hours 0.0
HELPER HOURS Enter total Helper man-hours 0.0
SEISMOGRAPH RENTAL Enter # Orica Seismographs 0
3D LASER PROFILE Enter hours 0.0
BORETRACK Enter hours 0.0
TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0

2018-08-14 18-013 Floor

Blast Report




Blast Report Quarry: Burlington Blast Number: 18-013
P P.O. #: Orica Order #: 2374191
Nelson Aggregate Blast Date: 2018-08-14 Blast Time: 10:54 AM
page 2 5 : 5 5 : -
ast Co-ordinates Enter ” N Lat. Enter ” W Long. (N) Radians (W) Radians
Mid Blast 43.40115 79.88796 0.757493 1.394308
Front Row Corner 43.40147 79.88808 0.757499 1.394310
Back Row Corner 43.40176 79.88818 0.757504 1.394312
Average (Centre of Blast) 43.40146 79.88807 0.757498 1.394310
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 811.0/m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 mm/s
frequency: [Not Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115 dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40605 79.89400 0.757578 1.394413
2nd Reading
Average 43.40605 79.89400 0.757578 1.394413
Distance (2nd Seis. From Centre of Blast) 700.4|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 mm/s
frequency: [Not Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115 dB
Colling Rd & Blind Line Bruce Trail |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (3rd Seis. From Centre of Blast) 900.7|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 mm/s
frequency: [Not Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115 dB

SouthWest Corner of Property

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:

W =

Maximum Indicated Charge Weight per Delay =

2018-08-14 18-013 Floor

Quarry Bench Blasting - 2 Free Faces

D?
307

(700.4)* kg
30°

490,560 kg
900

[545 g

Orica

Blaster-in-charge:

Mike Ader Kinderen

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

Blast Report




. Quarry: Burlington Blast Number: 18-013
Blast Desngn P.O. #: Orica Order #: 2374191
Nelson Aggregate Blast Date: 8/9/2018
page 2
Paste ShotPlus Diagram inside Rectangle:
HANDIDET 500ms 16ft
PENTEX BC 12 * 340 x1 |\
10.0
24.488 in
Orica . .
Blaster-in-charge: Mcike Ader Kinderen
Quarry Manager: Bl W/»{xf&

2018-08-14 18-013 Floor

Signature required, indicating
sign off on Blast Design.

Design p2



















SEISMOGRAPH RENTAL
3D LASER PROFILE
BORETRACK

TECHNICAL BLAST DESIGN

Enter # Orica Seismographs
Enter hours
Enter hours

(per day) Enter # of days

Quarry: Burlington Blast Number: 18-014
BIGST RCPOF‘T P.O. Zr‘: ’ Orica Order #: 2380811
Nelson Aggregate Blast Date: 2018-08-30 Blast Time: 11:55 AM
Page 1 |gjaster-in-charge: Mike derkinderen Tonnes Blasted:| 31,778/t | 11,992}
Total tonnes per day:| 31,778 tc | NB80-01 |gam
Blast Location: Upper Middle Total Holes Loaded: 58 holes
GPS Coordinates: 43.40372 °N Latitude 79.88278 |°W Longitude ... including: Dead Holes
... and: 3| Helper Holes
Helper Hole Collar: 60.0 ft avg
Wind from the: NE| at 5 kph Temperature:| 16 to 20 °C # Rows Blasted: 3 rows
Clear: Rain: Overcast: Burden: 12.0 ft avg
Partly Cloudy:| X Snow: Inversion: Ceiling ft Spacing: 10.0 ft avg
# Holes: 24
Angle from Vertical Nominal Bit Diameter: Burden: 9.0 ft avg
Primary Bit diam: 101.6 'mm 0’ #Holes:) 50 = 3859.1ft ( 4 " diam) Spacing: 10.0 ft avg
Secondary Bit diam:| 127.0 |mm 0’ #Holes: 8 = 6174ft ( 5 " diam)
Tertiary Bit diam: mm 0P  #Holes: = 0.0ft ( " diam) Bench Height: 75.2 ft avg
Sub-drill: 2.0 ftavg
Bulk Explosives: in (kg) out (kg) kg Hole Depth: 77.2 ftavg
CENTRA GOLD 70 33,770 20,690 13,080
Front Row: 8.4 ft avg
Packaged Explosives: cs shipped cs returned kg Main Body: 9.8 ft avg
# Decks: 19 per blast
Front Row: 7.0 ft avg
Boosters: kg / unit # usec kg Main Body: 7.0 ft avg
PENTEX 12 (OR EQUIVALENT) 0.34| 154 52.4 Material used: .75" Stone
Front Row: 61.8 ftavg
total explosives weight in Blast (kg): 13,132 Main Body: 60.4 ftavg
Pkgd Prod (0 kg) % of Total kg: 0.0%
Detonators: case #'s ms # used Front Row: 180.1 kg/hole
UNITRONIC 600 6M 50 Main Body: 176.1 kg/hole
UNITRONIC 600 9M 4 Max. per delay: 307.0 kg/delay
UNITRONIC 600 20M 22 SD () Equation: 178.7 kg/delay
UNITRONIC 600 25M 6 Total kg Loaded: 13,132 kg
UNITRONIC 600 30M 72 Rock Density: 2.65 glcc =te/m®
Cord & Accessories: UofM # used
HARNESS WIRE DUPLEX (6 PACK) 400M units 1 1.846 Iblyd® Yield PF: 0.413 kglte (actual)
units 1.189 Iblyd® Front row: 0.266 kglte (theoretical)
units 1.549 Iblyd® Main Body: 0.347 kglte (theoretical)
Resource Deployment: 1.429 Iblyd® "KPI" PF: 0.320 kglte (theoretical)
# of Blasts today (this Quarry) 1 Cost Reduction Notes (this Blast) - change in Bit, B, S, Expl or IS from previous Blast:
# of Blasters (this Blast) 1 3 Helpers requested due to the amount of voids located on drill log and stone decking require
# of Helpers (this Blast) Note Exception 3 Holes A3,A7,B5,B8,C8,C12 All measured short in depth by an average of 12".
# of MMU's (this Blast) 1 Bill White from Nelson Burlington said we have to blast it, the drill wont be back until Sept.4, 2
Services: 3 Siesmographs supplied and set-up
GPS LAYOUT Enter hours 0.0
BULK TRUCK CHARGE >/=10,000 kg 1
BLASTER HOURS Enter Blaster hours 6.0
HELPER HOURS Enter total Helper man-hours 15.0

Report

Blast Report



Blast Report Quarry: Burlington Blast Number: 18-014
P P.O. #: Orica Order #: 2380811
Nelson Aggregate Blast Date: 2018-08-30 Blast Time: 11:55 AM
page 2 5 : 5 5 : -
ast Co-ordinates Enter ” N Lat. Enter ” W Long. (N) Radians (W) Radians
Mid Blast 43.40374 79.88277 0.757538 1.394217
Front Row Corner 43.40351 79.88279 0.757534 1.394218
Back Row Corner 43.40392 79.88277 0.757541 1.394217
Average (Centre of Blast) 43.40372 79.88278 0.757538 1.394217
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 401.0/m
Post Blast Data: ppV: 3.7|mm/s  Trigger setat:| 2.0 mm/s
frequency: 12.0|Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 113.3|dB Trigger set at:| 115|dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40605 79.89400 0.757578 1.394413
2nd Reading
Average 43.40605 79.89400 0.757578 1.394413
Distance (2nd Seis. From Centre of Blast) 943.9|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 mm/s
frequency: [Not Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115 dB
Colling Rd & Blind Line Bruce Trail |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (3rd Seis. From Centre of Blast) 1249.2|m
Post Blast Data: ppV: 2.0/mm/s  Trigger setat:| 2.0 mm/s
frequency: 2.5|Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 93.2|dB Trigger set at:| 115|dB

Report

SouthWest Corner of Property

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:

W =

Maximum Indicated Charge Weight per Delay =

Quarry Bench Blasting - 2 Free Faces

D?
307

(401)* kg
30°

160,801
900

kg

179 kg

Orica

Blaster-in-charge:

Mike Ader Kinderen

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

Blast Report




Blast Design

Nelson Aggregate

Quarry: Burlington Blast Number: 18-014
P.O. #: Orica Order #: 2380811
Blast Date: 8/30/2018

page 2

Paste ShotPlus Diagram inside Rectangle:

c2

Stemming
7.0 -

Z

CEN-G 70 5129 Ib

7277727777772

517 &

#4.016 in

Orica

Blaster-in-charge: Mcike Ader Kinderen
Quarry Manager: BM W/lx{/f&

Design p2




























Quarry: Burlington Blast Number: 18-015
BIGST RCPOF‘T P.O. Zr‘: ’ Orica Order #: 2384839
Nelson Aggregate Blast Date: 2018-09-10 Blast Time: 11:49 AM
Page 1 |gjaster-in-charge: Mike derkinderen Tonnes Blasted:|  22,269/te | 8404[m
Total tonnes per day:| 22,269 te NF-15 |ome
Blast Location: Floor Total Holes Loaded: 204 holes
GPS Coordinates: 43.40084 °N Latitude 79.88808 | °W Longitude ... including: Dead Holes
... and: Helper Holes
Helper Hole Collar: ft avg
Wind from the: E| at 15 kph Temperature:| 11 to 15 °C # Rows Blasted: 9 rows
Clear: Rain:| X Overcast:| X Burden: 11.5 ftavg
Partly Cloudy: Snow: Inversion: Ceiling ft Spacing: 11.5 ftavg
# Holes: 20
Angle from Vertical Nominal Bit Diameter: Burden: 11.5 ftavg
Primary Bit diam: 101.6 |mm 0P #Holes:| 204 =  22440ft ( 4 " diam) Spacing: 11.5 ftavg
Secondary Bit diam: mm 0’ #Holes: = 0.0ft ( " diam)
Tertiary Bit diam: mm 0P  #Holes: = 0.0ft ( " diam) Bench Height: 11.0 ftavg
Sub-drill: 0.0 ft avg
Bulk Explosives: in (kg) out (kg) kg Hole Depth: 11.0 ftavg
CENTRA GOLD 70 31,670 29,370 2,300
Front Row: ft avg
Packaged Explosives: cs shipped cs returned kg Main Body: ft avg
# Decks: per blast
Front Row: 7.0 ft avg
Boosters: kg / unit # usec kg Main Body: 7.0 ft avg
PENTEX 12 (OR EQUIVALENT) 0.34| 235 79.9 Material used: .75" Stone
Front Row: 4.0 ftavg
total explosives weight in Blast (kg): 2,380 Main Body: 4.0 ftavg
Pkgd Prod (0 kg) % of Total kg: 0.0%
Detonators: case #'s ms # used Front Row: 11.7 kg/hole
UNITRONIC 600 6M 2 Main Body: 11.7 kg/hole
EXEL HANDIDET 9m 25/500 235 Max. per delay: 30.0 kg/delay
CONNECTADET 9M 25ms 11 X SD () Equation: 629.5 kg/delay
CONNECTADET 9M 42 ms 34 Total kg Loaded: 2,380 kg
Rock Density: 2.65 g/cc =te/m®
Cord & Accessories: Uof M # used
HARNESS WIRE DUPLEX (6 PACK) 400M units 1 0.477 Iblyd® Yield PF: 0.107 kglte (actual)
units 0.477 Iblyd® Front row: 0.107 kglte (theoretical)
units 0.477 Iblyd® Main Body: 0.107 kglte (theoretical)
Resource Deployment: 0.477 Iblyd® "KPI" PF: 0.107 kglte (theoretical)
# of Blasts today (this Quarry) 1 Cost Reduction Notes (this Blast) - change in Bit, B, S, Expl or IS from previous Blast:
# of Blasters (this Blast) 1 3 Helpers needed due to the number of holes and conditions
# of Helpers (this Blast) Note Exception 3 31 additional primers were needed because the primary was stuck and would not pull into
# of MMU's (this Blast) 1 product.
Services:
GPS LAYOUT Enter hours 0.0
BULK TRUCK CHARGE >/=2,000kg <5,000kg 1
BLASTER HOURS Enter Blaster hours 7.0
HELPER HOURS Enter total Helper man-hours 16.0
SEISMOGRAPH RENTAL Enter # Orica Seismographs 0
3D LASER PROFILE Enter hours 0.0
BORETRACK Enter hours 0.0
TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0

015Floor

Blast Report
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Blast Report Quarry: Burlington Blast Number: 18-015
P P.O. # Orica Order #: 2384839
Nelson Aggregate Blast Date: 2018-09-10 Blast Time: 11:49 AM
page 2 : 5 5 : =
Blast Co-ordinates Enter ” N Lat. Enter ” W Long. (N) Radians (W) Radians
Mid Blast 43.40083 79.88805 0.757487 1.394310
Front Row Corner 43.40067 79.88858 0.757485 1.394319
Back Row Corner 43.40102 79.88760 0.757491 1.394302
Average (Centre of Blast) 43.40084 79.88808 0.757487 1.394310
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 823.6|m
Post Blast Data: ppV: |Did mm/s  Trigger set at: 1.5 mm/s
frequency: [Not Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 124 dB
2450 2nd Line (set to 124DB trigger due to continious truck traffic) |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40605 79.89400 0.757578 1.394413
2nd Reading
Average 43.40605 79.89400 0.757578 1.394413
Distance (2nd Seis. From Centre of Blast) 752.7\m
Post Blast Data: ppV: 0.1|mm/s  Trigger set at:| 2.0 mm/s
frequency: 7.5/Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 118.0(dB Trigger set at:| 115|dB
Colling Rd & Blind Line Bruce Trail |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (3rd Seis. From Centre of Blast) 831.0/m
Post Blast Data: ppV: |Not mm/s  Trigger set at:| 2.0 mm/s
frequency: [Set Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: |Up dB Trigger set at:| 115 dB
SouthWest Corner of Property ( Only require 2 Siesmographs for floor blasts)
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: Quarry Bench Blasting - 2 Free Faces
W = D?
302
= _(752.7)> kg
302
= 566,557 kg
900
Maximum Indicated Charge Weight per Delay = kg
Orica . .
Blaster-in-charge: MM Aer KWM
Signature required, indicating that
Blast Report is Complete & Accurate.
18-015Floor Blast Report




. Quarry: Burlington Blast Number: 18-015
Blast Desngn P.O. #: Orica Order #: 2384839
Nelson Aggregate Blast Date: 9/10/2018

page 2

Paste ShotPlus Diagram inside Rectangle:

Al

7.0

HANDIDET 500ms 16ft
PENTEX BC 12 * 340 x1

727

10:

[en]

24.000 in

Orica

Blaster-in-charge: Mm d@/’ KI/W&W
Quarry Manager: 5(;“ W/H/?L&

Signature required, indicating
sign off on Blast Design.

18-015Floor Design p2





















Quarry: Burlington Blast Number: 18-018
Blast Report i i Orica Order #: 2390035
Nelson Aggregate Blast Date: 2018-09-21 Blast Time: 12:34 PM
Page 1 |gjaster-in-charge: Mike derkinderen Tonnes Blasted:  38,483/te | 14,522/
Total tonnes per day:| 38,483 te NF-14 |om
Blast Location: Floor Total Holes Loaded: 345 holes
GPS Coordinates: 43.40052 °N Latitude 79.88765 | °W Longitude ... including: Dead Holes
... and: Helper Holes
Helper Hole Collar: ft avg
Wind from the:), SW/| at 15 kph Temperature:| 26 to 30 °C # Rows Blasted: 21 rows
Clear: Rain: Overcast: Burden: 11.5 ftavg
Partly Cloudy:| X Snow: Inversion: Ceiling ft Spacing: 11.5 ftavg
# Holes: 26
Angle from Vertical Nominal Bit Diameter: Burden: 11.5 ftavg
Primary Bit diam: 101.6 |mm 0P #Holes:| 345 = 3,877.8ft ( 4 " diam) Spacing: 11.5/ftavg
Secondary Bit diam: mm 0’ #Holes: = 0.0ft ( " diam)
Tertiary Bit diam: mm 0P  #Holes: = 0.0ft ( " diam) Bench Height: 11.2 ft avg
Sub-drill: 0.0 ft avg
Bulk Explosives: in (kg) out (kg) kg Hole Depth: 11.2 ftavg
CENTRA GOLD 70 30,490 26,640 3,850
Front Row: ft avg
Packaged Explosives: cs shipped cs returned kg Main Body: ft avg
# Decks: per blast
Front Row: 7.0 ft avg
Boosters: kg / unit # usec kg Main Body: 7.0 ft avg
PENTEX 12 (OR EQUIVALENT) 0.34| 349 118.7 Material used: .75" Stone
Front Row: 4.2 ftavg
total explosives weight in Blast (kg): 3,969 Main Body: 4.2 ftavg
Pkgd Prod (0 kg) % of Total kg: 0.0%
Detonators: case #'s ms # used Front Row: 12.4 kg/hole
UNITRONIC 600 6M 349 Main Body: 12.4 kg/hole
Max. per delay: 30.0 kg/delay
SD () Equation: 709.0 kg/delay
Total kg Loaded: 3,969 kg
Rock Density: 2.65 g/cc =te/m®
Cord & Accessories: UofM # used
HARNESS WIRE DUPLEX (6 PACK) 400M units 2 0.461 Iblyd® Yield PF: 0.103 kglte (actual)
units 0.495 Iblyd® Front row: 0.111 kglte (theoretical)
units 0.495 Iblyd® Main Body: 0.111 kglte (theoretical)
Resource Deployment: 0.495 Iblyd® "KPI" PF: 0.111 kglte (theoretical)
# of Blasts today (this Quarry) 1 Cost Reduction Notes (this Blast) - change in Bit, B, S, Expl or IS from previous Blast:
# of Blasters (this Blast) 1 Unitronic detonators were used due to a shortage of non-electronic detonators.
# of Helpers (this Blast) Note Exception 3 The rate code will show use of non-electronic detonators, therefore no additional cost
# of MMU's (this Blast) 1 will be incured by the customer
Services: 4 holes received a seondary primers because the bottom primer was stuck
GPS LAYOUT Enter hours 0.0 additional helper due to number of hole and difficulty of blast
BULK TRUCK CHARGE >/=2,000kg <5,000kg 1
BLASTER HOURS Enter Blaster hours 7.0
HELPER HOURS Enter total Helper man-hours 18.0
SEISMOGRAPH RENTAL Enter # Orica Seismographs 0
3D LASER PROFILE Enter hours 0.0
BORETRACK Enter hours 0.0
TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0

2018-09-21 18-018 Floor

Blast Report




Blast Report Quarry: Burlington Blast Number: 18-018
P P.O. #: Orica Order #: 2390035
Nelson Aggregate Blast Date: 2018-09-21 Blast Time: 12:34 PM
page 2 5 : 5 5 : -
ast Co-ordinates Enter ” N Lat. Enter ” W Long. (N) Radians (W) Radians
Mid Blast 43.40053 79.88773 0.757482 1.394304
Front Row Corner 43.40099 79.88756 0.757490 1.394301
Back Row Corner 43.40004 79.88767 0.757474 1.394303
Average (Centre of Blast) 43.40052 79.88765 0.757482 1.394303
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 798.8|m
Post Blast Data: ppV: |Did mm/s  Trigger set at: 1.5 mm/s
frequency: [Not Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 124 dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40605 79.89400 0.757578 1.394413
2nd Reading
Average 43.40605 79.89400 0.757578 1.394413
Distance (2nd Seis. From Centre of Blast) 801.6|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 mm/s
frequency: [Not Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115 dB
Colling Rd & Blind Line Bruce Trail |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (3rd Seis. From Centre of Blast) 799.3|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 mm/s
frequency: [Not Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: |Set-up dB Trigger set at:| 115 dB

SouthWest Corner of Property

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:

Maximum Indicated Charge Weight per Delay

2018-09-21 18-018 Floor

W =

Quarry Bench Blasting - 2 Free Faces

D?
307

(798.8)* kg
30°

638,081
900

kg

709 |kg

Orica

Blaster-in-charge:

Mike Ader Kinderen

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

Blast Report




. Quarry: Burlington Blast Number: 18-018
Blast Desngn P.O. #: Orica Order #: 2390035
Nelson Aggregate Blast Date: 9/21/2018
page 2
Paste ShotPlus Diagram inside Rectangle:
H6
7.0

UNI Tronic (?)ms 20ft

10:

(oe]

24.000 in

2018-09-21 18-018 Floor

Orica
Blaster-in-charge:

Quarry Manager:

Mcike der Kinderen
Bl White

Signature required, indicating
sign off on Blast Design.

Design p2






















Quarry: Burlington Blast Number: 18-017
BIGST RCPOF‘T P.O. Zr‘: ’ Orica Order #: 2394470
Nelson Aggregate Blast Date: 2018-10-02 Blast Time: 12:02 PM
Page 1 |gjaster-in-charge: Mike derkinderen Tonnes Blasted: 26,868/t | 10,139/
Total tonnes per day:| 26,868 tc | NB80-01 |gam
Blast Location: Upper Middle Total Holes Loaded: 48 holes
GPS Coordinates: 43.40374 °N Latitude 79.88268 | °W Longitude ... including: Dead Holes
... and: 2 Helper Holes
Helper Hole Collar: 50.0 ft avg
Wind from the:| SW/| at 5|kph Temperature:| 11 to 15 |°C # Rows Blasted: 3/ rows
Clear: Rain:| X Overcast:| X Burden: 12.0 ftavg
Partly Cloudy: Snow: Inversion: Ceiling ft Spacing: 10.0 ft avg
# Holes: 19
Angle from Vertical Nominal Bit Diameter: Burden: 9.0 ft avg
Primary Bit diam: 101.6 'mm 0’ #Holes: 48 =  37634ft ( 4 " diam) Spacing: 10.0 ft avg
Secondary Bit diam: mm °  #Holes: = 0.0ft ( " diam)
Tertiary Bit diam: mm °  #Holes: = 0.0ft ( " diam) Bench Height: 76.4 ft avg
Sub-drill: 2.0 ftavg
Bulk Explosives: in (kg) out (kg) kg Hole Depth: 78.4 ftavg
CENTRA GOLD 70 33,740 22,350 11,390
Front Row: 10.0 ft avg
Packaged Explosives: cs shipped cs returned kg Main Body: 10.0 ft avg
# Decks: 6 |per blast
Front Row: 7.0 ft avg
Boosters: kg / unit # usec kg Main Body: 7.0 ft avg
PENTEX 12 (OR EQUIVALENT) 0.34| 108 36.7 Material used: .75" Stone
Front Row: 61.4 ftavg
total explosives weight in Blast (kg): 11,427 Main Body: 61.4 ftavg
Pkgd Prod (0 kg) % of Total kg: 0.0%
Detonators: case #'s ms # used Front Row: 179.0 kg/hole
UNITRONIC 600 6M 45 Main Body: 179.0 kg/hole
UNITRONIC 600 25M 26 Max. per delay: 265.0 kg/delay
UNITRONIC 600 30M 36 SD () Equation: 172.7 kg/delay
UNITRONIC 600 15M 1 Total kg Loaded: 11,427 kg
Rock Density: 2.65 g/cc =te/m®
Cord & Accessories: Uof M # used
HARNESS WIRE DUPLEX (6 PACK) 400M units 1 1.900 Iblyd® Yield PF: 0.425 kglte (actual)
units 1.162 Iblyd® Front row: 0.260 kglte (theoretical)
units 1.550 Iblyd® Main Body: 0.347 kglte (theoretical)
Resource Deployment: 1.421 lblyd® "KPI" PF: 0.318 kglte (theoretical)
# of Blasts today (this Quarry) 1 Cost Reduction Notes (this Blast) - change in Bit, B, S, Expl or IS from previous Blast:
# of Blasters (this Blast) 1 3 Siesmographs set up
# of Helpers (this Blast) Note Exception 2
# of MMU's (this Blast) 1
Services:
GPS LAYOUT Enter hours 0.0
BULK TRUCK CHARGE >/=10,000 kg 1
BLASTER HOURS Enter Blaster hours 7.0
HELPER HOURS Enter total Helper man-hours 11.0
SEISMOGRAPH RENTAL Enter # Orica Seismographs 0
3D LASER PROFILE Enter hours 0.0
BORETRACK Enter hours 0.0
TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0

2018-10-02 18-017 Upper Middle

Blast Report




Blast Report Quarry: Burlington Blast Number: 18-017
P P.O. #: Orica Order #: 2394470
Nelson Aggregate Blast Date: 2018-10-02 Blast Time: 12:02 PM
page 2 5 : 5 5 : -
ast Co-ordinates Enter ” N Lat. Enter ” W Long. (N) Radians (W) Radians
Mid Blast 43.40371 79.88267 0.757538 1.394216
Front Row Corner 43.40358 79.88266 0.757535 1.394215
Back Row Corner 43.40393 79.88271 0.757541 1.394216
Average (Centre of Blast) 43.40374 79.88268 0.757538 1.394216
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 394.2|m
Post Blast Data: ppV: 5.3|mm/s  Trigger setat: 2.0 mm/s
frequency: 7.6/Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 114.2|dB Trigger set at:| 124 |dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40605 79.89400 0.757578 1.394413
2nd Reading
Average 43.40605 79.89400 0.757578 1.394413
Distance (2nd Seis. From Centre of Blast) 951.1|m
Post Blast Data: ppV: 0.2|mm/s  Trigger set at:| 2.0 mm/s
frequency: 71|Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 121.6|dB Trigger set at:| 115|dB
Colling Rd & Blind Line Bruce Trail |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (3rd Seis. From Centre of Blast) 1253.8|m
Post Blast Data: ppV: 0.5|mm/s  Trigger set at:| 2.0 mm/s
frequency: 7.3|Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 123.5|dB Trigger set at:| 115|dB

SouthWest Corner of Property

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:

W =

Maximum Indicated Charge Weight per Delay =

2018-10-02 18-017 Upper Middle

Quarry Bench Blasting - 2 Free Faces

D?
307

(394.2)* kg
30°

155,394 kg
900

173 kg

Orica

Blaster-in-charge:

Mike Ader Kinderen

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

Blast Report




. Quarry: Burlington Blast Number: 18-017
Blast Desugn P.O. #: Orica Order #: 2394470
Nelson Aggregate Blast Date: 10/2/2018
page 2
Paste ShotPlus Diagram inside Rectangle:
Cc6
7.0

UNI Tronic (?)ms 20ft
PENTEX BC 12 * 340 x1

UNI Tronic (?)ms 98ft
PENTEX BC 12 * 340 x1

#4.016 in
Orica . 3
Blaster-in-charge: Mcike Ader Kinderen
Quarry Manager: BM W/lx{/f&

2018-10-02 18-017 Upper Middle

Design p2































2 BIGST RGPOF‘T Quarry:. Burlington Bla.st Numberf 18-019
S~ P.O.#: Orica Order #: 2407202
The Bitstiog _ Nelson Aggregate Blast Date: 2018-11-01 Blast Time: 11:57 AM
Page 1 |gjaster-in-charge: Mike derkinderen Tonnes Blasted:| 27,342/t | 10,516/
Total tonnes per day:|  27,342/te | NB80-01 |ga
Blast Location: Upper Middle Total Holes Loaded: 50 holes
GPS Coordinates: 43.40371 °N Latitude 79.88251 |°W Longitude ... including: Dead Holes
... and: 1|Helper Holes
Helper Hole Collar: 60.0 ft avg
Wind from the: at 0 kph Temperature:] 6to 10 °C # Rows Blasted: 5 rows
Clear: Rain:| X Overcast: Burden: 12.0 ftavg
Partly Cloudy: Snow: Inversion: Ceiling ft Spacing: 10.0 ft avg
# Holes: 22
Angle from Vertical Nominal Bit Diameter: Burden: 9.0 ft avg
Primary Bit diam: 101.6 'mm 0’ #Holes: 44 =  33194ft ( 4 " diam) Spacing: 10.0 ft avg
Secondary Bit diam:| 114.3 |mm 0’  #Holes: 6 = 4526ft ( 41/2" diam)
Tertiary Bit diam: mm 0P  #Holes: = 0.0ft ( " diam) Bench Height: 73.4 ftavg
Sub-drill: 2.0 ftavg
Bulk Explosives: in (kg) out (kg) kg Hole Depth: 75.4 ftavg
CENTRA GOLD 70 33,970 22,720 11,250
Front Row: 8.0 ft avg
Packaged Explosives: cs shipped cs returned kg Main Body: 8.0 ft avg
# Decks: 16 per blast
Front Row: 7.0 ft avg
Boosters: kg / unit # usec kg Main Body: 7.0 ft avg
PENTEX 12 (OR EQUIVALENT) 0.34| 132 44.9 Material used:|.75"' Stone
Front Row: 60.4 ftavg
total explosives weight in Blast (kg): 11,295 Main Body: 60.4 ftavg
Pkgd Prod (0 kg) % of Total kg: 0.0%
Detonators: case #'s ms # used Front Row: 176.2 kg/hole
UNITRONIC 600 6M 49 Main Body: 176.2 kg/hole
UNITRONIC 600 15M 10 Max. per delay: 288.0 kg/delay
UNITRONIC 600 20M 7 SD () Equation: 160.6 kg/delay
UNITRONIC 600 25M 66 Total kg Loaded: 11,295 kg
Rock Density: 2.60 g/cc =te/m®
Cord & Accessories: UofM # used
HARNESS WIRE DUPLEX (6 PACK) 400M units 1 1.810 Iblyd® Yield PF: 0.413 kglte (actual)
MINI STEM PLUGS - 6015 (4") units 5 1.190 Iblyd® Front row: 0.272 kglte (theoretical)
units 1.587 Iblyd® Main Body: 0.362 kglte (theoretical)
Resource Deployment: 1.508 Iblyd® "KPI" PF: 0.344 kglte (theoretical)
# of Blasts today (this Quarry) 1 Cost Reduction Notes (this Blast) - change in Bit, B, S, Expl or IS from previous Blast:
# of Blasters (this Blast) 1 3 Helper due to the amount of voids found on the drill log.
# of Helpers (this Blast) Note Exception 3 16 Stone decks in total
# of MMU's (this Blast) 1
Services:
GPS LAYOUT Enter hours 1.0
BULK TRUCK CHARGE >/=10,000 kg 1
BLASTER HOURS Enter Blaster hours 7.0
HELPER HOURS Enter total Helper man-hours 15.0
SEISMOGRAPH RENTAL Enter # Orica Seismographs 0
3D LASER PROFILE Enter hours 0.0
BORETRACK Enter hours 0.0
TECHNICAL BLAST DESIGN (per day) Enter # of days 1.0

2018-11-02 18-019 Upper Middle

Blast Report




E Blast Report Quarry: Burlington Blast Number: 18-019
e 4 P P.O. #: Orica Order #: 2407202
Tio Blasting _ Nelson Aggregate Blast Date: 2018-11-01 Blast Time: 11:57 AM
page 2 5 : 5 5 : -
ast Co-ordinates Enter ” N Lat. Enter ” W Long. (N) Radians (W) Radians
Mid Blast 43.40371 79.88251 0.757538 1.394213
Front Row Corner 43.40391 79.88264 0.757541 1.394215
Back Row Corner 43.40352 79.88237 0.757534 1.394210
Average (Centre of Blast) 43.40371 79.88251 0.757538 1.394213
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 380.2|m
Post Blast Data: ppV: 5.7)mm/s  Trigger setat: 2.0 mm/s
frequency: 11.3|Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 116.3|dB Trigger set at:| 124 dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40605 79.89400 0.757578 1.394413
2nd Reading
Average 43.40605 79.89400 0.757578 1.394413
Distance (2nd Seis. From Centre of Blast) 965.3|m
Post Blast Data: ppV: 0.3|mm/s  Trigger set at:| 2.0 mm/s
frequency: 12.2|Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 118.8|dB Trigger set at:| 120 |dB
Coling rd & Blind Line ( Bruce Trail) |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (3rd Seis. From Centre of Blast) 1257.1|m
Post Blast Data: ppV: 1.8|mm/s  Trigger setat: 2.0 mm/s
frequency: 41.0|Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 114.2|dB Trigger set at:| 120 |dB

South West Corner of Property

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:

W =

Maximum Indicated Charge Weight per Delay =

2018-11-02 18-019 Upper Middle

Quarry Bench Blasting - 2 Free Faces

D?
307

(380.2)* kg
30°

144,552 kg
900

(161 kg

Orica

Blaster-in-charge:

Mcike derkinderen

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

Blast Report




. Quarry: Burlington Blast Number: 18-019
(@A BIGST Desugn P.O. #: Orica Order #: 2407202
e Blastng Nelson Aggregate Blast Date: 10/23/2018
page 2
Paste ShotPlus Diagram inside Rectangle:
L10
. 7.0
UNI Tronic (?)ms 20ft
PENTEX BC 12 * 340 x1
UNI Tronic (?)ms 98ft
PENTEX BC 12 * 340 x1 %
76.8
24.016 in

Orica

Blaster-in-charge: Mcike Ader Kinderen
Quarry Manager: Bl;w W/lx{/?‘&

2018-11-02 18-019 Upper Middle Design p2



Z Instantel

Date/Time MicL at 11:57:30 November 1, 2018 Serial Number UM6857 V 10-89 Micromate ISEE
Trigger Source  Geo: 2.000 mm/s, Mic: 115.0 dB(L) Battery Level 3.6 Volts

Range Geo: 254.0 mm/s Unit Calibration February 14, 2018 by Instantel
Record Time 5.357 sec (Auto=5Sec) at 2048 sps File Name UM6857_20181101115730.IDFW

Event Report

Operator/Setup: MIKE DERKNDEREN/COLLING RD_BURLINGTO.MMB

Z Instantel

Notes USBM RI8507 And OSMRE
Location: ~ COLLING RD & BLINDLINE s x L x L
Client: NELSON AGGREGATES - ! oo ! oo
User Name: ORICA CANADA 200~ T
General: No velocity above 1.00 mm/s
Extended Notes 100 +
N 43.31617 T T
W 80.02664 1 1
Microphone Linear Weighting 50; _ ?
PSPL 118.8 dB(L) at 0.010 sec 1 e 1
ZC Freq 5.7 Hz
Channel Test Passed (Freq = 19.7 Hz Amp = 1551 mv ) - T T
Tran Vert Long E 20 -+
PPV 0.284 0.166 0.181 mm/s -
ZC Freq 12.2 17.7 75 Hz 5
Time (Rel. to Trig) -0.209 0.292 0.275 sec o
Peak Acceleration ~ 0.010 0.010 0.010 g 2 10T T
Peak Displacement  0.004 0.023 0.018 mm T T
Sensor Check Passed Passed Passed 1 1
Frequency 7.3 7.3 71 Hz 5 €
Overswing Ratio 3.5 3.5 3.5 1 1
Peak Vector Sum 0.299 mm/s at -0.209 sec 1 1
24? —
1 } —————+—+—+1 } ———f———
<1 2 5 10 20 50 100 >
Frequency (Hz)
Tran: + Vert: x Long: @
. | . | . | . | . | . |
f 1 f 1 f 1 f 1 f 1 f 1
i | ML
MicL \/\JV Uv\/\/ VAV U U U U 0.0
Long 1 }\/ 0.0
Vet |4 : 0.0
Tran 1 }\/ 0.0
- | | | | | | | | | | | | :
0.0 1.0 2.0 3.0 4.0 5.0 6.0
Time Scale: 0.50 sec/div Amplitude Scale: Geo: 2.000 mm/s/div Mic: 5.000 pa.(L)/div Sensor Check
Trigger = p——————— <
Printed: November 1, 2018 (V 10.74) Format © 1995-2015 Xmark Corporation



Z Instantel

Date/Time

Trigger Source

Long at 11:57:29 November 1, 2018

Geo: 1.500 mm/s, Mic: 124.0 dB(L)

Event Report

Serial Number
Battery Level

3.7 Volts

UM9119 V 10-89 Micromate ISEE

Z Instantel

Range Geo: 254.0 mm/s Unit Calibration December 7, 2017 by Instantel
Record Time 5.0 sec at 2048 sps File Name UM9119_20181101115729.IDFW
Operator/Setup: ORICA CANADA/Nelson 2450 2nd.MMB
Notes USBM RI8507 And OSMRE
Location: 2450 2nd Line oA | ) L | ) L
Client: Nelson Aggregates - ! oo ! oo
User Name: Orica Canada Inc. 200 T
General: Burlington
Extended Notes 100 +
43.40245,-79.87814 T T
Sand Bagged 1 1
Microphone Linear Weighting 50; _ i
PSPL 116.3 dB(L) at 1.216 sec 1 1
ZC Freq 4.1 Hz
Channel Test Passed (Freq = 20.5 Hz Amp = 1547 mv ) - T T
Tran Vert Long E 20 -+
PPV 5714 3.618 4.658 mm/s -
ZC Freq 11.3 7.0 11.0 Hz 5
Time (Rel. to Trig) 0.459 0.321 0.648 sec o
Peak Acceleration 0.092 0.066 0.123 g 2 T
Peak Displacement 0.068 0.049 0.055 mm T
Sensor Check Passed Passed Passed . 1
Frequency 71 7.5 73 Hz + N -
Overswing Ratio 3.7 3.8 3.8 1 g2 . 1
Peak Vector Sum 7.029 mm/s at 0.460 sec 1 g_; + gg 2 o 1
4] +
2+ g+-h'+ Ty gﬁg -
o o005 *
O A
+
1 | . | #+; *'f }+ e g¢ -t
1 2 5 10 20 50 100 >
Frequency (Hz)
Tran: + Vert: x Long: @
. e e S B SO |
| 4+
MicL SN - WAVMAVAJLWN\UHAWA/\AWMVA ﬂ\'\'\w - . - Uhuhuhuhuf 0.0
Long T \[J/\wﬂ INWWMWW\/\U% \\]AVAV - 1 K/ 0.0
Vert i —_—— ] 0.0
Tran T ‘\]f\j'nV‘UM\/\fVMWMVAVAVA\\IAVHWAWAVAVAV 1 lv 0.0
:¢ -ttt |
0.0 1.0 2.0 3.0 4.0 5.0

Printed: November 1, 2018 (V 10.74)

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 2.000 mm/s/div Mic: 5.000 pa.(L)/div
Trigger = p——————— <

Format © 1995-2015 Xmark Corporation

Sensor Check



Event Report

Z Instantel Z Instantel

Date/Time Long at 11:57:29 November 1, 2018 Serial Number UMG6859 V 10-89 Micromate ISEE
Trigger Source  Geo: 1.500 mm/s, Mic: 121.0 dB(L) Battery Level 3.7 Volts
Range Geo: 254.0 mm/s Unit Calibration December 22, 2017 by Instantel
Record Time 4.024 sec (Auto=4Sec) at 2048 sps File Name UM6859_20181101115729.IDFW
Operator/Setup: Operator/Nelsons SW.mmb
Notes USBM RI8507 And OSMRE
Location: SouthWest Corner of Quarry . | L | L
Client: Nelsons Burlington - ! oo ! oo
User Name: Orica Canada Inc. 200 T
General: Monitoring Vibration and Airblast
Extended Notes 100 +
N 43.39339 T T
W 79.88880 1 1
Microphone Linear Weighting 50; _ ?
PSPL 114.2 dB(L) at 3.019 sec 1 yd 1
ZC Freq 17.1 Hz
Channel Test Passed (Freq = 19.7 Hz Amp = 1525 mv ) - T T
Tran Vert Long E 20 -+
PPV 0.977 1.040 1766 mm/s -
ZC Freq 43 43 41 Hz 5
Time (Rel. to Trig) -0.007 -0.052 0.022 sec o
Peak Acceleration ~ 0.031 0.038 0.048 ¢ 2 10T T
Peak Displacement 0.060 0.004 0.105 mm T T
Sensor Check Passed Passed Passed 1 1
Frequency 71 7.3 71 Hz 5 €
Overswing Ratio 3.9 3.6 4.4 1 1
Peak Vector Sum 1.938 mm/s at 0.023 sec 1 1
za* —
4}
2, )
1 | P B | L |
} 1 } et
<1 2 5 10 20 50 100 >
Frequency (Hz)
Tran: + Vert: x Long: @
. U R P R S S|
—t—t——f—— —f—— ]
MicL WVUVWWV v\/ Y U l) u \) U 0.0
Long s 1\/ 0.0
Vert | — ] 0.0
Tran :;«%%%%”w”w wh ] ]v 0.0
L R R P R R T
s N S e e —f—— |
0.0 1.0 2.0 3.0 4.0 5.0

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

Trigger = p——————— <

Printed: November 1, 2018 (V 10.74)

Format © 1995-2015 Xmark Corporation

Sensor Check



SHOTPIus 5 Plan

Burden: 9.3ft
1st row burden: 12.1ft
Total drilled: 3772.9ft
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3 ™ 45
21 L]
0 L 42
a3 114 135 ;
. 156
e 2 1329 153
, 183 204 225 246 o 267
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273 294
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Not to scale

Blast Summary Data
Subdrill: 2.0ft

Spacing: 10.0ft
Number of holes: 50

Hole Diameter: 4.0in

66 87 108 129 o 150
63 84 ® 105 ® 126 147 *®
- '),4” e
177 198 219 e 261
174 ® 195 216 237 258 ®
208 309 33 351 372
285* 306 32 S48 EE

171
168

282,
279

i9
39

Stemming: 7.0ft
Hole angle: 0.0°

192 213 234 | | /
189 210@"2- 231 %35{?@ | /
|
283 f
3 281 * i 4
ke 345 Jac :
300 32 342 e .
' Load bottom only
|
41 435 456 451
a11 432® 457 aas® |
] III
. 567 "J
5 i) |
" 564 ® '
678
675

O =2DEek

Drill 4.5"

/

SHOTPlus™ Professional 5.7.3.0

Location
Title/author
Filename

~10/31/2018
Burlington

UPPER MIDDLE SOUTH FACE SCAN Design
Design 18-019 UPPER MIDDLE Partial Fnl

2018-11-02 18-019 Revised Timing Upper Mid




SHOTPIus 5 Plan

Load Sheet
250 Kg
4" Hole |
3o
22V3 A3 Q0T #2V5 2R 0235" «209 “ED » 3% 3% ) 56 |
6
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B IR Y SPO VP PTR % ate 2 G AR G Q03
7 W 51|
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f .Qﬂ ® .u .'I.
x o 20V . 2%
SHOTPlus™ Professional 5.7.3.0 ~ 10/29/2018
Mine Burlington
ORICA Location UPPER MIDDLE SOUTH FACE SCAN Design

Title/author  Design. 18-019 UPPER MIDDLE Partial Fnl
Not to scale Filename Dessign_18-019_Upper_Middle_Partial_ Fnl tin




SHOTPIus 5 Plan

Blast Summary Data
Burden: 9.3ft Spacing: 10.0ft Subdrill: 2.0ft Stemming: 7.0ft
1st row burden: 12.1ft Hole Diameter: 4.0in Number of holes: 50 Hole angle: 0.0°
Total drilled: 3772.9ft

Drill 4.5"

K4 KS Ké K7 K8 K9 Kio0 K11 K12

K2 3 ® L] ® L ] L]
KL @350 e%ean ®770n ®7671 "75.9f 754t ®763r @76, ®763r ®7e8h %767

® 74.9ft

L1 L2 L3 L4 Ls L6 L7 o'f L9 Li0 L11 L12
*o30ft  ?745m ® 7 sh ®csn  ®76.3R ®o62t  *76.0f 75.5ft  ® 76 3q ® 56 8t ® 76.91t ® o6 oft

Load bottom only

Mi0 M11 M13 M14
M2 M3 M4 M5 M6 M7 M8 M9 ® . M2 4
M1 ®736m ®730n ®743r 752t ®550n ®761m *75.8 ®J6.0r  755ft ®isen e 5n U764t T3 ®567

® 7331

N1 N2
®72.76 *73.11

01

®73.00t
SHOTPIus™ Professional 5.7.3.0 11/1/2018
Mine Burlington
ORICA Location UPPER MIDDLE SOUTH FACE SCAN Design
Title/author  Design 18-019 UPPER MIDDLE Partial Fnl |
Not to scale Filename 2018-11-02 18-019 Revised Timing Upper Mi




SHOTPIus 5 Plan

AU s
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E ORICA

Blast Summary Data
Burden: 9.3ft Spacing: 10.0ft Subdrill: 2.0ft Stemming: 7.0ft
1st row burden: 12.1ft Hole Diameter: 4.0in Number of holes: 50 Hole angle: 0.0°
Total drilled: 3772.9ft
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o H® @ R "'{;o_zg, Drilll___4.5"

5547 ig
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M1l M12
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— £ 73.8R

Design 18-019 UPPER MIDDLE Partial Fnl - 4" Blast Hole 12x10 9x10 274 and 250 + .6 SUB ELEV
DRILLER NAME: {

SHOTPlus™ Professional 5.7.3.0 10/23/2018|
Mine ~ Burlington
Location 'UPPER MIDDLE SOUTH FACE SCAN Design

Tltielauthor ~ Design 18-019 UPPER MIDDLE Partial Fnl

Not to scale Filename Dessign_18-019_Upper_Middle_Partial_Fnl.sp|




1081137

mmmmmmwmwmwmmmmemm /GROSS BAUT
FORMULE COMBINEE ET wmwmgmnrmrMTD%mmm
smﬁnﬁsﬁm&nsmdunmmnﬂmnesm
Bill of Lading / Connaissement b
E Orica Canada Inc. -
CONSIGNOR GRAND VALLEY TIME IN TIME OUT
BPEDTER 033411 SIDE ROAD 21-22 WEUREDENTREE |  HEURE SORTE
GRAND VALLEY ON O H%en
CA L9W 761 ORDER NUMBER B/L NUMBER
N° DE COMMANDE N° DE CONNAISSEMENT
o e=wne NELSON AGGREGATE COMPANY
BURLINGTON ON 2400000 BE188380
CA L7R 4L8
REPRINT PAGE 2
A neoue:. HEURE AEQUISE FACTURE A/ AGHETEUR N° DE COMMANDE DU CLIENT
=7
R, T o
/7 /S oS
P_72200
A N ROUTING MAG. LIC. NO.
ITINERAIRE N° DE PERMIS
Qrica Truck — S
g oM | o | e | GTE FRGT DESCRIPTION 1ggge MONTANT
245 [PC X 13 (32 [PENTEX BC 340 (49/CS) 5 89.425
2 PC \ \ Harness Wire Duplex (6 pack) 400m 3 8 5.840
/60 8% PC ® i 49 Puni tronic 600-06.0M CU/ZC(20' )80PC 2 mﬂ-é@
132 PC p. & y i 2 \ ¢ [uni tronic 600-15M C/Z SPL(50')66PC 2 22.572
108 PC AR y2 66 [funi tronic 600-25M CU/ZC SPL(80')54P 2 26.352
100 [PC q5 4 MINI STEM PLUGS - PART #74853 0.700
1 PC LICENSED BLASTER
1.0 HR LABOUR CHARGE
1PC ROG (ROCK ON GROUND)
66 [PC ¥ £9 =7 [uni tronic 600-20M CU/ZC SPL(65')66P 1 13.464
TOTAL GROSS WEIGHT === - " e
|70, 033
kkk%k TOTAL PACKAGES Fokkok 13
GHS/WHMIS SDS documents available
Website: www.oricaminingservices,com
Email: sds.na@orica.com
Phone: 1-855-26-0RICA (1-855-266-7422)

b e RBEEEs 161399666 B4iers RETURNED / PALETTES RETOURNEES

BAGS USED / SACS UTILISES

EMERGENCY RESPONSE PLAN / RESUME DE PLAN D'URGENGCE

_ERAP 2-1510

1-877_-561-

EEEONE DURGENGE/St HEURE NOMERG

36

PLACARDS OFF / PLACARDS OFFERT

POUR

YES / OUI NO / NON

mamcﬁmwnmammmmmmv
LABELLED,

SUSMENTIONNEES
DE L'OFFICE NATIONAL DES TRANSPORTS ET DU MINISTERE DES

CLASSIFIED, m wmmm
FOR TRANSPORTATION ACCORDING TO THE APPLICABLE REGULATIONS OF
OF TRANSPORT.

VALEUR

36
mmvmwmm NETTE No. CONV
ALEUR DECLAREE

PRESSAGE
WT AGREEMENT NO.

J8G 3BS

FORWARD INVOICE FOR PREPAID FREIGHT
QUOTING ORICA B/L TO / FAIRE SUIVRE FACTURE
PORT PAYE EN REFERANT A
NO DE CONNAISSEMENT D'ORICA :

Orica Canada Inc.
301 rue hotel de ville
Brownsburg-Chatham, QC

CONSIGNOR / EXPEDITEUR

GRAND VALLEY

CONSIGNEE / DESTINATAIRE

NELSON AGGREGATE COMPANY

.FNOMD‘

pasz

;"7'

ms%ﬂ

2 4‘/#7

RECEIVER'S NAME (PLEASE PRINT) / NOM DU RECEVEUR

0/ 1) 1

YiA

/4/

SIGNATURE

/ ///é:

ORIGINAL BILL OF LADI

/mwﬁézm

ING-EXPRESS SHIPPING
(L'AGENT DOIT DETACHER ET GARDER CETTE COPIE
ORIGINALE (1) DU CONNAISSEMENT CONTRAT D°

(AGENT MUST DETACH AND RETAIN THIS SHIPPING ORDER AND MUST SIGN THE

AVOIR SIGNE LA COPIE
PAR MESSAGERIES)

325 BJECT TO ALL THE TERMS AND GONDi'I'ION%N
SOUS RESERVE DES CONDITIONS ET RESTRICTIONS

k%x*x PAGE 2 OF 2 **x%x

DATE
DA wM YiA
UM%ES AU VERSOD

DF.G. 87772



Q Blast DCSIQH Quarry: Burlington Blast Number: 18-019

e A P.O. # Orica Order #
e wasng Nelson Aggregate Design Date: ~ 2018-10-23
page 1 | Blaster-incharge:  Mike derkinderen tams Design te Blasted: 27,342 te
Total Holes Loaded: 50 holes
Blast Location:  Upper Middle ... including: Dead Holes
GPS Coordinates: 43.40371 °N Latitude 79.88251 "W Longitude ... and: 1 Helper Holes
' : Helper Hole Collar: ftavg
# Rows Blasted: 5 rows
Angle from Vertical Nominal Bit Diameter: Burden: 12.0 ftavg
Primary Bit diam: 101.6 mm 0° #Holes: 44 = 33194R( 4 " diam) Spacing: 10.0 ftavg
Secondary Bit diam: 114.3 mm 0’ #Holes: 6 = 4526ft ( 41/2" diam) # Holes: 22 front rc
Tertiary Bit diam: mm 0’  #Holes: = 0.0f ( " diam) Design Pattern (Main Bo
Burden: 9.0 ftavg
Spacmg 10.0 ftavg
Bench Helght 73.4 ftavg
Sub-drill: 2.0 ftavg
Bulk Expl. Required: kg Hole Depth: 75.4 ftavg
12,200 Jesign Stone Deckir
- Front Row: ft avg
Pkgd Expl. Required: kg Main Body: ft avg
- | Front Row: 7.0 ftavg
. o Main Body: 7.0 ftavg
Boosters Required: kglu # used kg Material used: .75" Material
PENTEX 12 (OR EQUIVALENT) | 0.34 100 34.0
- Ly - Front Row: 68.4 ftavg
total explosives weight in Blast (kg): 12,234 Main Body: 68.4 ftavg
Pkgd Prod (0 kg) % of Total kg: 0.0% ; 3 - -
Detonators Required: ms  #reqd Front Row:  199.6 kg/hole
UNITRONIC 600 6M | 60 Main Body:  199.6 kg/hole
UNITRONIC 600 15M 66 Max Chge Wt / delay: 220.0 kg/delay
UNITRONIC 600 25M : . 54
Required kg Loaded: 12,234 kg
) Nl Rock Density:  2.60 glec = te/m®
Cord & Access. Req'd: UofM #req'd Design Pow ot
units Expected Yield PF: 0. 447 kgne (actual)
units 8 Ibyd® Front row 0.308 kgfte (theoret
N units 1,797 Ibiyd’ Main Body:  0.410 kafte (theoretica
1.707 Iblyd® "KPI"PF:  0.390 kgfte (theoretical)
1 Cost Reduction Notes (this Blast) - change in Bit, 8. S, Expl or IS from previous Blast
1
Note Ex 2
(this Blast 1
Services Req'd'
GPS LAYOUT Enter hours | 0.0
BULK TRUCK CHARGE | <2,000kg _
BLASTER HOURS Enter Blaster hours | 0.0
HELPER HOURS Enter total Helper man-hours 0.0
SEISMOGRAPH RENTAL Enter # Orica Seismographs 0
3D LASER PROFILE Enter hours 0
BORETRACK _ Enter hours 0

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




Burden: 9.3ft
‘ 1st row burden: 12.1ft
Total drilled: 3772.9ft

Spacing: 10.0ft

SHOT i 5 2y
Blast Summary Data
Subdrill: 2.0ft

Hole Diameter: 4.0in Number of holes: 50

I rxz_/_f 5
3 K3 . ke =K &
| “oaon] 757 Tremr  T7r.0m T 76.7M
| L1 L2
| 4 S a3 L4 LS
[ 73.91 74.5M Frssht Frgsn 7630
|
ti o2 M3 P L] M6 M7 L
| - Mi 736t " 7390 74.3ft 5.2t F g g 76.1ft
| %73 311 [
| / LN N2
rd 72.71¢ 73.1M0
' /
/
401
/ 73.0ft

E ORICA
' Nct to scale

e — e e e e ———

Stemming: 7.0ft

Hele angle: 0.0° . " dkb T3 S %

0t e = 4L

e Drill 4.5"
T

/

i

PDesign 18-019 UPPER MIDDLE Partial Frnl - 4" Blast Hole 12x10 9%10 274 and 250 -+
DRILLER NAME:

Mine Burlingtor

Title/author Design 18-019 UFPER MIDDLZ Partia

SHOTPlus™ Professional 5.7.4.19 11/10/2018

l.ocetion  UPPER MIDDLE SOUTH FACE SCAN [ |
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2 BIGST RGPOF‘T Quarry:. Burlington Bla.st Numberf 18-020
vt 4 P.O. #: Orica Order #: 2410149
The Bitstiog _ Nelson Aggregate Blast Date: 2018-11-08 Blast Time: 11:57 AM
Page 1 |gjaster-in-charge: Mike derkinderen Tonnes Blasted:| 24,552/t | 9,443[m
Total tonnes per day:| 24,552 te NF-14 | om
Blast Location: Floor Total Holes Loaded: 251 holes
GPS Coordinates: 43.40437 °N Latitude 79.88535 |°W Longitude ... including: Dead Holes
... and: Helper Holes
Helper Hole Collar: ft avg
Wind from the: W/ at 5 kph Temperature:, 1to5 [°C # Rows Blasted: 12 rows
Clear: Rain: Overcast:| X Burden: 11.0 ftavg
Partly Cloudy: Snow: Inversion: Ceiling ft Spacing: 11.0 ftavg
# Holes: 21
Angle from Vertical Nominal Bit Diameter: Burden: 11.0 ftavg
Primary Bit diam: 101.6 |mm 0° #Holes:| 251 =  2,756.0ft ( 4 " diam) Spacing: 11.0 ftavg
Secondary Bit diam: mm 0’  #Holes: = 0.0ft ( " diam)
Tertiary Bit diam: mm 0P  #Holes: = 0.0ft ( " diam) Bench Height: 11.0 ftavg
Sub-drill: 0.0 ft avg
Bulk Explosives: in (kg) out (kg) kg Hole Depth: 11.0 ftavg
CENTRA GOLD 70 25,140 22,650 2,490
Front Row: ft avg
Packaged Explosives: cs shipped cs returned kg Main Body: ft avg
# Decks: per blast
Front Row: 7.0 ft avg
Boosters: kg / unit # usec kg Main Body: 7.0 ft avg
PENTEX 12 (OR EQUIVALENT) 0.34| 251 85.3 Material used: .75" Stone
Front Row: 4.0 ftavg
total explosives weight in Blast (kg): 2,575 Main Body: 4.0 ftavg
Pkgd Prod (0 kg) % of Total kg: 0.0%
Detonators: case #'s ms # used Front Row: 11.6 kg/hole
EXEL HANDIDET 9m 25/500 251 Main Body: 11.6 kg/hole
CONNECTADET 9M 25ms 18 Max. per delay: 21.0 kg/delay
CONNECTADET 9M 42 ms 23 SD () Equation: 429.0 kg/delay
UNITRONIC 600 6M 2 Total kg Loaded: 2,575 kg
Rock Density: 2.60 g/cc =te/m®
Cord & Accessories: UofM # used
HARNESS WIRE DUPLEX (6 PACK) 400M units 0 0.460 Iblyd® Yield PF: 0.105 kglte (actual)
units 0.520 Iblyd® Front row: 0.119 kglte (theoretical)
units 0.520 Iblyd® Main Body: 0.119 kglte (theoretical)
Resource Deployment: 0.520 Iblyd® "KPI" PF: 0.119 kglte (theoretical)
# of Blasts today (this Quarry) 1 Cost Reduction Notes (this Blast) - change in Bit, B, S, Expl or IS from previous Blast:
# of Blasters (this Blast) 1 1 Extra helper due to the number of holes
# of Helpers (this Blast) Note Exception 3 1 Advanced Blast design
# of MMU's (this Blast) 1
Services:
GPS LAYOUT Enter hours 25
BULK TRUCK CHARGE >/=2,000kg <5,000kg 1
BLASTER HOURS Enter Blaster hours 7.0
HELPER HOURS Enter total Helper man-hours 18.0
SEISMOGRAPH RENTAL Enter # Orica Seismographs 0
3D LASER PROFILE Enter hours 0.0
BORETRACK Enter hours 0.0
TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0

2018-11-08 18-020 Floor

Blast Report




E Blast Report Quarry: Burlington Blast Number: 18-020
ORICA P P.O. # Orica Order #: 2410149
Tio Blasting _ Nelson Aggregate Blast Date: 2018-11-08 Blast Time: 11:57 AM
page 2 5 : 5 5 : -
ast Co-ordinates Enter ” N Lat. Enter ” W Long. (N) Radians (W) Radians
Mid Blast 43.40442 79.88533 0.757550 1.394262
Front Row Corner 43.40454 79.88495 0.757552 1.394255
Back Row Corner 43.40417 79.88577 0.757546 1.394270
Average (Centre of Blast) 43.40437 79.88535 0.757549 1.394262
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 621.4|m
Post Blast Data: ppV: 2.0/mm/s  Trigger setat:| 2.0 mm/s
frequency: 43.0|Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 110.4|dB Trigger set at:| 115|dB
2450 2nd Line ( Beside cut tree stump in front yard) |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (2nd Seis. From Centre of Blast) 1254.2|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 mm/s
frequency: [Not Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115 dB
South West Corner of Property |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading
2nd Reading
Average 0.00000 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast) 0.0/m
Post Blast Data: ppV: 0.0mm/s  Trigger set at:| 2.0 mm/s
frequency: 0.0(Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: 0.0/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:

W =

Maximum Indicated Charge Weight per Delay =

2018-11-08 18-020 Floor

Quarry Bench Blasting - 2 Free Faces

D?
307

(621.4)* kg
30°

386,138 kg
900

[429 g

Orica

Blaster-in-charge:

Mcike derkinderen

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

Blast Report




. Quarry: Burlington Blast Number: 18-020
(&q Blast Des@n P.O. #: Orica Order #: 2410149
e Blastng Nelson Aggregate Blast Date: 11/8/2018
page 2
Paste ShotPlus Diagram inside Rectangle:
L1
2.1

HANDIDET 500ms 7m
PENTEX BC 12 * 340 x1

edl
oy §

3102 mm

2018-11-08 18-020 Floor

Orica

Blaster-in-charge:

Quarry Manager:

Mcike der Kinderen

Signature required, indicating
sign off on Blast Design.

Design p2




Z Instantel Event Report Z Instantel

Date/Time Vert at 12:57:15 November 8, 2018 Serial Number UM8119 V 10-89 Micromate ISEE
Trigger Source  Geo: 1.500 mm/s, Mic: 124.0 dB(L) Battery Level 3.7 Volts
Range Geo: 254.0 mm/s Unit Calibration December 7, 2017 by Instantel
Record Time 5.0 sec at 2048 sps File Name UM9119_20181108125715.IDFW
Operator/Setup: ORICA CANADA/Nelson 2450 2nd.mmb
Notes USBM RI8507 And OSMRE
Location: 2450 2nd Line 254 Loy e _ i
Client: Nelson Aggregates o
User Name: Orica Canada Inc. 200-1- i
General: Burlington
Extended Notes 100 -
43.40245,-79.87814 T .
Sand Bagged 1
Microphone  Linear Weighting 50— gL
PSPL 110.4 dB(L) at 1.525 sec T 1
ZC Freq 14.2 Hz o 1 1
Channel Test Passed (Freq= 19.7 Hz Amp = 1585 mv ) -E -
E 20— B =
Tran Vert Long ~
PPV 1151 1616 1.978 mm/s &8 | 2 Aasess .
ZC Freq 37 43 43 Hz k-] ; '
Time (Rel.to Trig)  -0.081 0.013 0.022 sec 9 o T
Peak Acceleration 0.031 0.046 0089 g 1 . T
Peak Displacement 0005 0.008 0.018 mm ! 1
Sensor Check Passed Passed Passed -}~ 2
Frequency 7.1 7.3 73 Hz +
Overswing Ratio 3.9 39 3.9 .
Peak Vector Sum 2.305 mm/s at 0.023 sec
2+ 1
X % g
1 —t == Ly == X A= EESTATI S
1 2 5 10 20 50 100 >
Frequency (Hz)
Tran: + Vert: x Long: @
e = . Ve | W= 3 ! n
MicL b Ll e . i 00
Long T 1 J'I ! 0.0
Vert — I = = == == { 0.0
Tran ] S 0.0
0.0 1.0 2.0 30 ' 4.0 ' 5.0
Time Scale: 0.20 sec/div Amplitude Scale: Geo: 2.000 mm/s/div Mic: 2.000 pa.(L)/div Sensor Check

Trigger=p— — <
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SHOTPIus 5 Plan

open face
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Blast Summary Data
Burden: 11.8ft Spacing: 11.8ft Subdrill: 0,0ft Stemming: 5.6ft
1st row burden: 11.8ft Hole Diameter: 4.0in Number of holes: 289 Hole angle: 0.0°
Total drilled: 3228.3ft
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Bill of Lading / Connaissement L
m OricaC 3 ads Inc. -
033411 SIDE ROAD 21-22 TIME IN TIME OUT
GRAND VALLEY ON HEURE D'ENTREE HEURE SORTIE
CA L9W 7G1
o NELSON AGGREGATE COMPANY N° DE COMMANDE | N° DE CONNAGSSEMENT
consiGNATARE  BURLINGTON ON 2410149 56192440 )
CA L7R 4L8 .
2
PAGE___
DATE REQUIRED TIME REQUIRED INVOICE TO / BUYER CUSTOMER REFERENGE NO.
DATE REQUISE HEURE REQUISE FACTURE A / ACHETEUR N° DE COMMANDE DU CLIENT
08 Nov 2018 | 00:00:00 [NELSON AGGREGATE COMPANY n/a
BT . e e i
08 Nov 2018 OB Dest'n, Own Truck F-73289 {’ |32
SHIP VIA ROUTING mﬂam
TRANSPORTEUR ITINERAIRE N° DE PERMIS
Orica Truck STANDARD
& [wEmewe sescmeron E
NET EXPLOSIVES QUANTITY 117.137 KRG
343 PC | X QA% 25/ ENTEX BC 340 (49/CS) 7 125.195
1 pPC é arness Wire Duplex (6 pack) 400m 1 2.920
5PC | X L *uni tronic 600-06.0M CU/ZC(20')80PC 1 0.365
100 [PC 100 4 INI STEM PLUGS - PART #74853 0.700
390 PC | {129 |25 | L. HANDIDET 9M 25/500(30') 65/CS 6 39,390
65PC | ¥ 43 | 18 [EXEL Connectadet 9M 25MS (30 FT) 65/CS 1 6.305
65 IPC | X M |23 Connectadet 9M 42MS (30 FT) 65/CS 1 6.370
1 [PC ILICENSED BLASTER
1.0 HR LABOUR CHARGE
1 [PC ROG (ROCK ON GROUND)
TOTAL GROSS WEIGHT ' 181.245 KG
Kkhx TOTAL PACKAGES AKXk 17

24-HOUR NUMBER: 1-613-996-6666

PALLETS USED / PALETTES UTILISEES PALLETS RETURNED / PALETTES RETOURNEES

BAGS USED / SACS UTILISES

] : RESPONSE NO./24 HOUR NUMBER ' FORWARD INVOICE FOR PREPAID FREIGHT
EMERGENCY RESPONSE PLAN / RESUME DE PLAN D'URGENCE R B e e nmuyﬁummm ot S10 s s Farg
POUR EXPEDITION PORT PA REFERANT
ERAP 2-1510 1-877-561-3636 TS0 NoTRoN % Srich:
THIS IS TO CERTIFY THAT THE ABOVE NAMED ARTICLES ARE PROPERLY CLASSIFIED, DESCRIBED, PACKAGED, MARKED AND | DECLARED VALUE OF SHIPMENT | NETTE No. CONV 301 rue hotal de ville
mmmummmm&mmmwmmmm VALEUR DECLAREE PRESSAGE Brounaburg-ﬂmtm, Qc
THE NATIONAL TRANSPORTATION AGENCY AND THE DEPARTMENT OF TRANSPORT. WT AGREEMENT NO.
WM“MMMWLMEMHLMWHW s J8G 3BS
SUSMENTIONNEES DE MEME QUE LES CONDITIONS DE TRANSPOAT SONT CONFORMES A LA REALITE ET ALIX REGLEMENTS
DE L'OFFICE NATIONAL DES TRANSPORTS ET DU MINISTERE DES TRANSPORTS.
COUPART PRITEY (5) ih ot b 1o o ¥ 0l [RRENSH CKBARICATE COMPANY
SHIPPER'S PRINT) / NOM D'EXPEDITEUR DRIVER'S NAME RECEIVER'S NAME (PLEASE PRINT) / NOM DU RECEVEUR
/z AT/ 2 Z:H
SIGNATURE : : SIGNATURE | DA SIGNATURE DATE
M 7. 7 aaai o IR /?// _ AT 4
3 A D MM YA -- DA MM YA DA MM YA
r 4
S BJECT TO ALL THE TERMS AND CONDITIONS ON THE BACK
ORIGIAL L1 OF LADINGXPAERS StHPoMG CoNTmies T TS SIGH THE SOUS RESERVE DES CONDITIONS ET RESTRICTIONS ENUMERES AU VERSO
SHIPPING ORDER  (\'agenT DOIT DETACHER £T GARDER CETTE COPIE AVOIR SIGNE LA COPIE Vi
BON D'EXP| ON  DRIGINALE (1) DU CONNAISSEMENT CONTRAT D' ON PAR MESSAGERIES)



SHOTPIus 5 Plan

Burden: 11.8ft

1st row burden: 11.8ft

Total drilled: 3228.3ft

Blast Summary Data
Subdrill: 0.0ft
Number of holes: 289

Spacing: 11.8ft
Hole Diameter: 4.0in

S-S Boshu widlnek ove sl fito

Stemming: 5.6ft
Hole angle: 0.0°

CRAPY:
KY ér

K9 oib 7-25
£22 oD 7:5-‘3'

¢ 3 Nekegk

open face B2 VoD 7-7.3
-
e A 72 VoD 175
Az2( NO Re(K
o L11 _L12 L13 _Li4
e g tto ! 11.2f 11.2f 11.2/ nszus A/é 7 06
11.2f 11.2f us
g 7 958 an 110 K3 K4 KS iy
T e 1) K2 e liar 2R 1L, 2 11,26 112& “ e 1121} g
d 11.2ft 11.2ft L1 '
open face m 1L2M 53 4 35 36 7 38 .09 310 i1 J 2 3 114 T112f 120 121 = BILL'S
“T126 1126 11 2& H 2 #1126 11,26 11,26 112 1126 11.2€ 11,26 11260 1120 1126 1026 1028 11 5 )16 " 1128 1120 T
. a2t 11-2‘“ 11.2ft MARKI
n 13 1 16 8 19 M0 @i 12 N3 M4 15 16 17 18 19 120 121
“11.2it11.211.2A/ 11 26 1126 11,26 11 2 11,26 11,26 11,260 11,20 11,26 11,2/ 1.2/ 1.2 11,2/ 1.2 1.2/ 11.26 11.2R 11. ﬂ 11 2ft - STONE
¢ H1, HZ _H3 H5 _H6 _H7 H10 H11 H12 H13 H16 H17 H18 H19 H20 H21 H22 H23
“115m. 2112/ 11zﬁ! 1.2 1126 11,2/ uzﬁi 112& 11.266 11,27 11,2 11.2K AR 11200 11,260 11,26 112/ 112/ 11,2 11,20 110200 R
Gl G2 G3 G6 G? G8 _G9 _GI0 Gil GI2 GI13 Gl4 G15 G16 G17 Gi18 GI9 G20  G21 A G22 G23  G24 F‘ “0 O(J('
*1102m a1 200 nzfi 112& 1126 11,26 11,26 11,26 1126 11,24 11,26 1126 1.2/ 112/ 11. 266 1126 11.26 11,26 112/ 11.2f 11.2/0 11.2f 11:2f E( £OC
F2 F3 F4 F5 _F6 _F7 Fo  F10 Fi1 F12 F13 Fl4 _F15 F16 F17 _F18 _F19 F20 F21  F22 F23  F24 NO
f 11,2/ 11.26 11,26 112/ 11.26 1.2 112ﬁ 11.20€ 1126 11,207 11,26 112/ 11,2/ 11,26 11.2/ 11.2f 11.2 1.2 112 11.2/ 11,2 11,2/ 11.2ft -
El) E2 _E3 _E4 f¢ €7 E8 _E9 _E10 El11 E12 E13 El4 E1S E16 €17 E18 E19 €20 E21 (€22 (E23 €24  E29
Ty 26 1.2/ 11,26 u o 11,20 11,26 1126 11,26 1126 11,2/ 1126 1126 112/ 11,2/ 112/ 1.2/ 11.2A 11 26 11,2 112/ 11,2/ 112/ 1126 11. 0™
D1 ,D2.D3 D4 D5 D6 D7 D8 D9 D10 DIl D12 013 D14  DIS D16 D17 pi8 D19 D20 D21 D22, D23 D24 D25 D26 =
P11 2111 2 11,26 10,26 1126 112/ 11,2/ 1126 11,26 11,2/ 11.2f 11,2 11,2/ 11.2 11.2/ 11 26 11,2 11,268 11,2/ 11,2 11,2/ 11,2/ 11267 11.2¢ 11.2f¢
€1 €2y Cs ©5 6 €7 €8 €9 _Cl0 Cll Cl2  Ci3 Cl4 _C15 C16 C17 C18 C19  C20  C21( C22) C23. C24  C25  C26 c27%
Fuhmp 1126 11,260 1126 11,26 11,2 11,26 112 112/ 11,26 1126 11.2f 1.2 11.28 11,2 11.2f 11. o 11.2M 1128 11,2/ 1126 11,2/ 112/ 1126 11.2h
LBl B2 . BS B6 B7 B8 B9 Bi0 B11 B12 B13 Bl4 B15 B16 B17 B18 B19  B2Q B22 B23 _B24  B25 _B26 B27
112/ 1126 nzﬁ 11,20 11260 11,260 11,26 11,26 11,26 112 11,2/ 11,2/ 11.2f 112 112/ 112/ 11. 260 11,2/ 11.2R 11. 112/ 112/ 11,26 1126/ 1.2/ 11.2fR
A1 A3 A4 _AS A6 A8 A9 _A10 _All A12 Al13 _Al4 _AlS Al7 A18 _A19 A23 A24 A25 _A26 _A27 . A28
#1126 11.26 11.26 11, zfé 1. 2 1020 11,26 11,20 10,26 112 11.2 1126 11.26 11.26 11. “11.2f 1126 1128 1 @ 1126 1126 112 1126 11.26 1.2
11 znmz AA3  AAd AAB  AA9 _AALOD AALL AA12 AA13_ AAl4_AALS AALE" 1128
11.2/ 11,2/ 11:2/ 11, zrﬁ 11. zré n 2fé 11,26 11,260 11,260 11,26 11,26 11,2/ 112/ 11,2/ 11.2f¢
ARMOUR STONE ROW ARMOUR STONE ROW ARMOUR STONE ROW
Design 18-020 FLOOR Fnl - 4" Blast Hole 11.5x11.5 253 and 249.6 ELEV
SHOTPlus™ Professional 5.7.3.0 11/1/2018
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Total Holes:

Average Hole Depth: |:|

Shot Notes
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. Quarry: Burlington Blast Number: 18-020
& Blast De'Slgn P.O. # Orica Order #:
oo sty Nelson Aggregate Design Date:
Page 1 | plaster-in-charge:  Mike derkinderen Design te Blasted: 28,320 te
Total Holes Loaded: 289 holes
Blast Location:  Floor ... including: Dead Holes
GPS Coordinates: enter dataonp2 °N Latitude enter data on p2 °W Longitude ... and: Helper Holes
Helper Hole Collar: ft avg
# Rows Blasted: 12 rows
\ng Nominal Bit Diameter: Burden: 11.0 ftavg
Primary Bit diam: 101.6 mm 0> #Holes: 289 = 3179.0f ( 4 * diam) Spacing: 11.0 ftavg
Secondary Bit diam: mm 0’ #Holes: = 0.0t ( * diam) # Holes: 21 |front rov
Tertiary Bit diam: mm 0° #Holes: = 0.0t ( " diam) 25igh Palte / =
Burden: 11.0 ftavg
Spacing: 11.0 ftavg
Bench Height: 11.0 fravg
Sub-drill: 0.0 ftavg
Bulk Expl. Required: kg Hole Depth: 11.0 ftavg
6,000 Des -
) Front Row: 0.0 ftavg
Pkgd Expl. Required: kg Main Body: 0.0 ftavg
Front Row: 7.0 ftavg
Main Body: 7.0 ftavg
Boosters Required: kglu # used kg Material used: .75" Stone
PENTEX 12 (OR EQUIVALENT)  0.34 289 98.3
Front Row: 4.0 ftavg
total explosives weight in Blast (kg): . 6,008 Main Body: 4.0 ftavg
Pkgd Prod (0 kg) % of Total kg: 0.0% ; ve Weight
Detonators Required: ms #req'd Front Row: 11.7 kghole
EXEL HANDIDET 8m 25/500 289 Main Body: 11.7 kghole
Max Chge Wt / delay: 16.0 kg/delay
Required kg Loaded: 6,098 kg
. Rock Density: 2.60 glec = teim®
Cord & Access. Req'd: UofM #req'd - Design Powde
WIRE DUPLEX (6 PACK) 400M units 1 Expected Yield PF:  0.215 kghe (actual)
units 0.522 niya Main Body 0.119 kgite (theoretical)
0.522 Iblyd® "KPI"PF:  0.119 kghe (theoretical)
1
Excan 3
1
GPS LAYOUT Enter hours 0.0
BULK TRUCK CHARGE | <2,000kg
BLASTER HOURS Enter Blaster hours 0.0
HELPER HOURS [Enter total Helper man-hours 0.0
SEISMOGRAPH RENTAL [Enter # Orica Seismographs | 0
3D LASER PROFILE |Enter hours 0
BORETRACK |Enter hours 0
TECHNICAL BLAST DESIGN (per day) Enter # of days 0.0
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NEL_SON

A GGREGATES

BURLINGTON QUARRY

SIESMIC REPORT SUMMARY
Hole Pattern
Max  Dia. Spacing Burden #Of #Of #Of Time Between (ms.) Sub Ave. Ave Hole Total Monitor 1 Monitor 2 Monitor 3 Monitor 4

Shot # Date Time Ka/Delay (in.) (ft.) (ft) Decks Rows Holes Decks Holes Rows Drill Water Depth Tons (mm/s) (dbl) (mm/s) (dbl) (mm/s) (dbl) (mm/s) (dbl.)
01-14 Mar. 5/14 11:21AM 130.80 4 11.5 11.5 1 8 117 0 25 67 0 N/A 17.00 218000 102 1035 205 1042 178 1152
02-14 Mar. 31/14 11:58AM 75.80 4 11.5 11.5 1 6 102 0 25 67 0 N/A 1875 20609.0 N/R N/R 252 1035 1.78 115.2
03-14  Apr.9/14 12:42PM 54.0 4 12 12 1 6 186 0 25 134 0 N/A 13.00 283712 203 1049 102 1080 1.02 100.0
04-14 Apr. 21/14 12:00PM 240.79 4 11 11 1 2 37 0 13 110 2 7338 81.00 29548.2 2.79 126.7 N/R N/R N/R N/R
05-14 Apr. 30/14 11:57AM 107.02 4 11.5 11.5 1 9 138 0 25 67 0 N/A 18.00 26726.4 1.78 106.0 N/R N/R 1.27 1010
06-14 May 7/14 11:59AM 44.59 4 11.5 11.5 1 7 162 0 25 67 0 N/A  11.00 19202.7 2.16 1055 N/R N/R 1.02 104.9
07-14 May 16/14 12:01PM 80.06 4 11.5 11.5 1 9 125 0 25 67 0 N/A 1550 238848 267 1019 1.48 975 3.17 110.6
08-14 May 27/14 01:08PM 234.84 4 11 11 1 2 40 0 13 58 2 7156 8225 32437.0 356 1204 N/R N/R 190 1255
09-14  Jun. 2/14 11:10AM 89.19 4 11.5 11.5 1 10 116 0 25 67 0 N/A 16.00 21379.4 N/R N/R N/R N/R N/R N/R
10-14 Jun. 11/14 12:00PM 89.18 4 115 11.5 1 8 155 0 25 67 0 N/A 1350 261855 N/R N/R 1.78 88.0 343 1115
11-14 Jun. 17/14 12:07PM 237.42 11 11 1 2 43 0 13 110 2 76.29 8250 349757 3.05 1149 216 1186 N/R N/R
12-14  Jun. 24/14 11:11AM 65.25 4 11.5 11.5 1 14 164 0 25 67 0 N/A 1350 24294.3 N/R N/R N/R N/R 3.05 111.2
13-14  Jul. 7/14 12.18PM 240.79 4 11 11 1 1 34 0 13 0 2 7083 80.50 269848 292 116.9 N/R N/R 1.78 1241
14-14  Jul. 15/14 11:57AM 55.74 4 11.5 11.5 1 8 210 0 25 67 0 N/A 1125 25458.1 N/R N/R N/R N/R N/R N/R
15-14  Jul. 21/14 12:07PM 240.79 4 11 11 1 1 35 0 13 0 2 77.04 8350 28813.7 457 1234 102 1242 N/R N/R
16-14 Aug. 1/14 12:02PM 240.79 4 11 11 1 1 29 0 13 0 2 7828 8275 23659.8 3.68 126.6 N/R N/R 190 127.0
17-14 Aug. 14/14 11:34AM 77.29 4 11.5 11.5 1 7 155 0 25 84 0 N/A 1250 208784 178 106.0 127 1042 1.02 100.0
18-14 Aug. 20/14 11:55AM 49.05 4 11.5 11.5 1 9 166 0 25 67 0 N/A 1150 23669.3 N/R N/R 1.02 88.0 N/R N/R
19-14 Aug. 25/14 1:52PM 204.67 4 11 11 1 1 35 0 13 0 2 76.73 85.00 29331.3 330 1294 216 1322 N/R N/R
20-14 Aug. 28/14 12:15PM 77.29 4 11.5 11.5 1 9 190 0 25 84 0 N/A 1250 255928 N/R N/R 1.40 1035 1.02 101.0
21-14 Sept. 4/14 12:11PM 62.43 4 11.5 11.5 1 17 187 0 25 67 0 N/A 13.00 26336.4 N/R N/R N/R N/R 5.08 111.8
22-14 Sept. 10/14 12:47PM 176.58 4 11.5 11.5 1 14 186 0 25 67 0 N/A 1275 255551 N/R N/R 1.02 94.0 8.64 127.9
23-14 Sept. 16/14 12:12PM 204.14 4 11.5 11.5 1 2 37 0 13 97 2 7170 8350 332922 521 1284 140 1334 140 1346
24-14 Sept. 24/14 11:59AM 40.13 4 11.5 115 1 9 141 0 25 84 0 N/A 12.75 19509.8 N/R N/R N/R N/R 292 107.0
25-14 Sept. 24/14 12:10PM 62.43 4 11.5 11.5 1 7 73 0 25 67 0 N/A 13.00 10226.3 N/R N/R N/R N/R  10.70 113.3
26-14  Oct. 2/14 1:40PM 240.79 4 11.5 115 1 2 60 0 13 97 2 7493 8525 55107.0 4.32 1318 1.65 1242 127 128.6
27-14  Oct. 7/14 12:23PM 60.20 4 11.5 11.5 1 10 172 0 25 67 0 N/A 1275 23631.6 6.86 116.4
28-14 Oct. 22/14 11:54AM 255.65 4 11.5 115 1 2 31 0 13 97 2 73.73 87.75 29313.2 6.22 128.0 2.03 128.4 140 119.2
29-14 Oct. 31/14 12:02PM 62.43 4 11.5 11.5 1 9 231 0 25 67 0 N/A 13.00 33340.7 N/R N/R 3.17 1049 3.68 1123
30-14 Nov.5/14 12:02PM 246.74 4 11.5 115 1 2 35 0 13 97 2 74.69 87.00 32812.7 4.57 1186 1.02 127.1 165 126.7
31-14 Nov. 11/14 12:00PM 237.82 4 11.5 11.5 1 2 28 0 13 110 2 7285 81.75 24666.1 3.56 130.6 N/R N/R N/R N/R
32-14 Nov. 24/14 12:08PM 246.74 4 11.5 115 1 2 26 0 13 97 2 74.88 88.75 248655 3.81 1287 1.02 98.8 190 101.0
33-14 Nov 27/14 11:55AM 71.34 4 11.5 11.5 1 7 232 0 24 84 0 N/A 1400 35000.2 N/R N/R 3.56 940 4.83 1159



BURLINGTON QUARRY
SIESMIC REPORT SUMMARY
Hole Pattern
Max Dia. Spacing Burden #Of #Of #Of Time Between (ms.) Sub Ave. Ave Hole Total Monitor 1 Monitor 2 Monitor 3 Monitor 4
Shot # Date Time Ka/Delay (in.) (ft.) (ft) Decks Rows Holes Decks Holes Rows Drill Water Depth Tons (mm/s) (dbl) (mm/s) (dbl) (mm/s) (dbl) (mm/s) (dbl.)
34-14 Dec. 2/14 11:57AM 246.74 4 11.5 11.5 1 2 59 0 13 97 2 7146 83.75 523441 483 1296 2.03 1275 140 1328
35-14 Dec. 9/14 11:50AM 89.60 4 11.5 11.5 1 9 179 0 25 67,84 0 N/A 13.00 252157 114 1049 2.16 88.0 4.83 116.7
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BURLINGTON QUARRY

SIESMIC REPORT SUMMARY
Hole Pattern
Max  Dia. Spacing Burden #Of #Of #Of Time Between (ms.) Sub Ave. Ave Hole Total Monitor 1 Monitor 2 Monitor 3 Monitor 4

Shot # Date Time Ka/Delay (in.) (ft.) (ft) Decks Rows Holes Decks Holes Rows Drill Water Depth Tons (mm/s) (dbl) (mm/s) (dbl) (mm/s) (dbl) (mm/s) (dbl.)
01-15  Apr. 2/15 12:00PM 225.93 4 11.5 11.5 1 2 24 0 13 84 2 7337 8200 21207.0 241 1156 152 940 229 1256
02-15  Apr. 9/15 11:57AM 35.67 4 11.5 11.5 1 19 121 0 25 84 0 N/A  12.00 171984 127 117.1 2.16 88.0 216 126.7
03-15 Apr. 21/15 12:05PM 11.9 4 11.5 11.5 1 20 114 0 25 84 0 N/A 10.00 14763.0 11.78 1042 1.02 98.8 N/R N/R
04-15 Apr. 23/15 12:03PM 225.93 4 115 11.5 1 2 23 0 13 123 2 75.04 81.00 200755 4.06 1232 1.78 1224 2779 1248
07-15 May. 15/15 11:54AM 49.05 4 11.5 11.5 1 19 159 0 25 67 0 N/A 1425 256440 178 1035 14 103.5 N/R N/R
08-15 May. 22/15 11:51AM 120.39 4 115 11.5 1 12 153 0 25 67 0 N/A 1950 321500 1.02 1049 127 1055 152 101.9
09-15 May 28 201t 12:02PM 222.95 4 11.5 11.5 1 2 28 0 13 110 2 7042 28.00 23534.6 381 116.6 N/R N/R 1.02 1223
10-15 June 2 2015 12:01PM 246.74 4 11.5 11.5 1 1 15 0 13 0 2 80.27 92.75 14992.0 3.3 1229 1.02 95.9 1.78 125
11-'15 June 10/15 11:50AM 225.92 4 11.5 11.5 1 2 30 0 13 110 2 7086 77.25 247932 432 1198 1.02 1142 279 1234
12-'15 June 12/15 12:18PM 98.1 4 115 11.5 1 13 254 0 25 67 0 N/A 17.00 476296 1.78 1255 3.81 133.0 140 128.2
13-'15 June 17/15 12:03PM 255.65 11.5 11.5 1 2 35 0 13 130 2 83.00 92.00 346985 483 1253 1.27 122 1152 130.7
14-'15  July 8/15 12:02PM 214.04 4 11.5 11.5 1 2 29 0 13 123 2 7164 77.00 24062.6 3.17 117.2 N/R N/R 267 1241
15-15" July 13/15 12:02PM 275.20 4 11.5 11.5 1 2 38 0 13 38 2 7787 8850 362394 432 1243 N/R N/R 140 129.2
16-'15 July 30/15 12:00PM 214.04 4 11.5 11.5 1 6 29 0 13 29 2 7538 77.75 24297.0 229 130.7 N/R N/R 292 1126
17-'15 Aug 19/15 12:02PM 246.74 4 11.5 11.5 1 2 44 0 13 182 2 7575 86.25 39827.8 3.68 126.3 14 126.9 N/R N/R
18-15' Aug 26/15 12:01PM 120.49 4 11.5 11.5 1 9 242 0 25 84 0 N/A 1950 51061.7 1.27 107 2.03 1084 N/R N/R
19-15' Sept 1/15 12:01PM 217.01 4 11.5 11.5 1 3 34 0 13 68 2 7087 7850 28761.0 4.19 1305 1.02 915 N/R N/R
20'-15' Septl0/15 11:19AM 115.94 4 11.5 11.5 1 9 153 0 25 67 0 N/A  19.00 313256 N/R N/R 140 106.0 N/R N/R
21-15 Oct 6/15 12:03PM 237.82 4 11.5 11.5 1 3 25 0 13 45 2 7272 8250 222254 508 1211 1.78 88 1.02 1230
22-15 Oct 21/15 12:03PM 225.93 4 11.5 11.5 1 5 32 0 13 45 2 73.28 80.50 27758.7 6.6 1343 1.78 915 394 130.9



I -'.1 | BURLINGTON

QUARRY
NIEL_SOIN
A GG REGATEHS
BLAST REPORT SUMMARY
Blast Hole Dia #0Of #Of Ave. Ave Hole Total Monitor 1 Monitor 2 Monitor 3

Blast # Date Time Location Weather  Wind From Wind Velocity Terrain (in.) Rows Holes Water Depth Tons Location (mm/s) (dbl.) Location (mm/s) (dbl.) Location (mm/s) (dbl.)
01-16 ApTB/lG 1:01PM Buldge #2 Side Rd 4 2 40 55.25 70.00 27605.9 2479 #2 Side F  N/R N/R  SW Corner N/R N/R 2450 #2 Side F  2.29 1135
02-16 Apr. 19/16 12:28PM NE Face 4 2 27 69.37 81.00 23567.0 2470 #2 Side F  N/R N/R  SW Corner 1.65 97.5 Colling Rd 1.14 123.1
03-16 May 4/16 12:00PM Buldge #2 Side Rd 4 2 42 51.86 67.75 28054.0 2470 #2 SideF 1.40 112.0 SW Corner 12.80 118.1 Colling Rd 241 116.6
04-16 May 9/16 12:00PM NE Face Partly Cloudy 14« East 5 KPH Rough 4,45 2 26,1 75.35 84.25 23604.7 2450 #2 Side F  3.43 118.8 SW Corner 1.65 91.5 Colling Rd 3.17 129.5
05-16 May 18/16 12:06PM Pit Floor Clear 15c East 10 KPH Flat 4 16 272 N/A 15.00 43965.8 2450 #2 Side F  N/R N/R  SW Corner 2.92 105.5 Colling Rd 1.65 1115
06-16 May 24/16 12:01PM Pit Floor Clear 27c West 15 KPH Flat 4 14 152 N/A 16.50 27026.0 2450 #2 Side F  1.02 109.5 SW Corner 241 95.9 Colling Rd 3.81 106.0
07-16 May 30/16 2:41PM NE Face Partly Cloudy 25¢ West 10 KPH Uneven 4,45 3 46,3 70.40 79.50 41977.6 2450#2 SideF 3.94  124.9 SW Corner 1.14  125.0 Colling Rd 2.67 1246
08-16 Jun 3/16 12:00PM Buldge #2 Side Rcartly Coludy 23« East 10 KPH Slope 4 2 43 50.39 63.75 27026.7 2450 #2 SideF 1.52  113.3 SW Corner 571 1148 Colling Rd 1.90 115.9
16-09 Jul 5/16 12:00PM N Face Partly Cloudy 31 West 15KPH Flat 4 20 74.74 83.00 17888.0 2450 #2 Sidek 2.79  123.6 SW corner N/R N/R  Colling Rd N/R N/R
16-10 Jul 5/16 12:01PM NE Face Partly Cloudy 31 West 15kKPH Flat 4 1 10 62.20 74.25 8001.1 2450 #2 Side F 4.06 122.1 SW Corner N/R N/R  Colling Rd 1.90 128.3
16-11 Jul 12/16 12:38PM Pit Floor Clear 32 Southwest 15KPH Flat 4 14 248 N/A 19.00 50776.2 NOT USED SW Corner 1.02 106 Colling Rd 406 105.5
16-12 Jul 15/16 12:00PM  Bulge#2 Side Rd Partly Cloudy 27 West 25KPH Flat 4 8 31 45.40 57.75 17650.5 2450 #2 Side F 1.14 88 SW Corner 4.44  117.4 Colling Rd 152 110.9
16-13 Jul 20/16 11:55PM Pit Floor Clear 29 West 10KPH Flat 4.5 14 202 N/A 17.50 39035.8 2450 #2 Side F  N/R N/R  SW Corner 254 103.5 Colling Rd 241 106
16-14 Jul 22/16 12:00PM N Face Partly Cloudy 33 Northwest 25KPH Flat 4 8 21 61.50 73.50 16632.6 2450 #2 SideF 2.92  118.1 SW Corner N/R N/R  Colling Rd 1.40 1245
16-15 Aug 4/16 12:00PM  Bulge#2 Side Rd Clear 31 Southwest 10KPH Flat 4 3 35 43.85 58.00 20014.3 2450#2 SideF 1.40 108.8 SW Corner 3.05 117.9 Colling Rd 1.02 1138
16-16 Aug 9/16 12:00PM N Face Partly Cloudy 31 South 15KPH Uneven 4,45 8 45 66.05 77.50 37581.0 2450#2 SideF 2.29  115.7 SW Corner 14 118.8 Colling Rd 2.16 1275
16-17 Aug 30/16 12:00PM N Face Clear West 15KPH Uneven 4 3 41 64.95 80.00 35345.0 2450#2 SideF 3.05 120.0 SW Corner N/R N/R  Colling Rd 1.78 128.8
16-18 Sep 20/16 12:01PM NE Face Clear Northwest 10KPH Flat 4,45 3 47 41.90 47.50 24057.3 2450 #2 Side F 2.52  127.2 SW Corner N/R N/R  Colling Rd 1.78 1174
16-19 Oct 6/16 11:55AM N Face Clear South 10KPH Flat 4,45 2 41 38.78 45.75 20212.9 2450#2 Side F 2.67 124.3 SW Corner 2.29 91.5 Colling Rd 1.65 1144
16-20 Oct 12/16 11:47AM NE Face Clear South 20KPH Downslope 4,4.5 6 27 60.00 71.75 20872.3 2450 #2 Side F 4.57 122.1 SW Corner 1.52 88 Colling Rd 2.03 1229
16-21 Oct 24/16 11:59AM  Bulge#2 Side Rd Partly Cloudy 11  Northwest 25KPH Uneven 4 4 29 45.68 59.25 16940.7 2450 #2 Side F 3.05 111.2 SW Corner 4.06 123.4 Colling Rd 241 1099
17-01 Apr 11/17 11:56AM  Bulge#2 Side Rd Partly Cloudy 20 Southwest 20KPH Uneven 4 5 26 50.33 58.25 26417.9 2450#2 Side F 2.55 111.5 SW Corner N/R N/R  Colling Rd N/R N/R
17-02 Apr 18/17 11:53AM N Face Clear East 15KPH Flat 4 3 13 72.82 80.50 21384.4 2450#2 SideF 3.56  125.0 SW Corner 0.18 124.1 Colling Rd N/R N/R
17-03  April 21/17  11:53AM Low Bench Rain West 22KPH Flat 4,45 3 50 39.38 44.75 21133.9 2450#2 SideF 3.56 122.9 SW Corner 1.02 116.7 Colling Rd N/R N/R
17-04 May 1/17 11:52AM  Bulge#2 Side Rd Rain East 15KPH Downslope 4 3 32 N/A 69.70 17585.0 2450 #2 Side F 3.05 108.0 SW Corner 2.03 88 Colling Rd N/R N/R
17-05 May 15/17  12:35PM  Bulge#2 Side Rd Clear Northwest 10KPH Downslope 4 3 34 N/A 74.00 21062.0 2450#2 Side F 3.82 111.5 SW Corner 3.30 95.9 Colling Rd 0.13 88.0
17-06 May 17/17  11:53AM Low Bench Cloudy26 Southwest 40KPH Flat 4,45 2 42 N/A 41.20 15010.0 2450 #2 Side F  N/R N/R  SW Corner N/R N/R  Colling Rd 114 1118
17-07 May 29/17  12:00PM  Bulge#2 Side Rd Cloudy23 West 10KPH Flat 4 3 32 N/A 72.00 21440.0 2450 #2 Side F  1.42 98.8 SW Corner 1.52 88 Colling Rd 6.10 91.5
17-08 Jun 1/17 2:30PM Low Bench Clear Southwest 25KPH Flat 4 4 86 N/A 37.30 29085 2450#2SideF 5.84 101.0 SW Corner N/R N/R  Colling Rd 3.81 91.5
17-09 June 8/17 11:55PM Bulge#2 Side Rd Clear Southeast 5KPH Flat 4 3 30 N/A 79.40 20898 2450 #2 Side F  3.30 94.0 SW Corner 241 88 Colling Rd N/R N/R
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BLAST REPORT SUMMARY
Blast Hole Dia #0Of #Of Ave. Ave Hole Total Monitor 1 Monitor 2 Monitor 3

Blast # Date Time Location Weather  Wind From Wind Velocity Terrain (in.) Rows Holes Water Depth Tons Location (mm/s) (dbl.) Location (mm/s) (dbl.) Location (mm/s) (dbl.)
17-01 April_11/17 11:56AM  Bulge#2 Side Rd Part Cloudy20  Southwest 20KPH Uneven 4 5 26 50.33 58.25 26417.9 2450#2 SideR 255 111.5 SW Corner N/R N/R  Colling Rd N/R N/R
17-02 April 18/17 11:53AM North Face Clear East 15KPH Flat 4 3 13 72.82 80.50 21384.4 2450#2 Side R 3.56 125 SW Corner 0.18 124.1 Colling Rd N/R N/R
17-03 April 21/17 11:53AM Low bench Rain West 22KPH Flat 4,45 3 50 39.38 44.75 21133.9 2450#2 Side R 3.56 122.9 SW Corner 1.02 116.7 Colling Rd N/R N/R
17-04 May 1/17 11:52AM  Bulge#2 Side Rd Rain East 15KPH Downslope 4 3 32 N/A 69.70 17585.0 2450 #2 Side F  3.05 108 SW Corner 2.03 88 Colling Rd N/R N/R
17-05 May 15/17 12:35PM  Bulge#2 Side Rd Clear Northwest 10KPH Downslope 4 3 34 N/A 74.00 21062.0 2450#2 Side R 3.82 111.5 SW Corner 3.3 95.9 Colling Rd 0.13 88.0
17-06 May 17/17 11:53AM Low bench Cloudy 26 Southwest 40KPH Flat 4,45 2 42 N/A 41.20 15010.0 2450#2 Side R N/R N/R  SW Corner N/R N/R  Colling Rd 1.14 111.8
17-07 May 29/17 12:00PM  Bulge#2 Side Rd Cloudy 23 West 10KPH Flat 4 3 32 N/A 72.00 21440.0 2450#2 Side R 1.42 98.8 SW Corner 1.52 88.0 Colling Rd 6.10 91.5
17-08 June 1/17 2:30PM Low bench Clear Southwest 25KPH Flat 4 4 86 N/A 37.30 29085.0 2450#2 Side R 5.84 101 SW Corner N/R N/R  Colling Rd 3.81 91.5
17-09 June 8/17 11:55AM  Bulge#2 Side Rd Clear Southeast 5KPH Flat 4 3 30 N/A 79.40 20898.0 2450#2 Side R 3.3 94  SW Corner 241 88 Colling Rd N/R N/R
17-11 June 20/17  12:02PM Bulge#2 Side Rd Part Cloudy22  Southwest 10KPH Flat 4 3 36 N/A 84.10 23583.0 2450#2 Side R  2.03 108.4 SW Corner 241 101.9 Colling Rd N/R N/R
17-10  June 21/17  12:35PM Low bench Part Cloudy21 West 10KPH Flat 4,45 3 84 N/A 40.80 25680.0 2450#2 Side R N/R N/R  SW Corner N/R N/R  Colling Rd didnot  use
17-12  June 26/17 1:00PM Floor Part Cloudy Southwest 15KPH Flat 4 12 252 N/A 16.00 40014.0 2450#2 Side R 6.22 91.5 SW Corner 1.78 88 Colling Rd N/R N/R
17-14 July 4/17 12:46PM North Face Part Cloudy Southeast 10KPH Flat 4,45 3 36 N/A 57.95 33601.0 2450#2 Side R 12.20 95.9 SW Corner 4.19 88.0 Colling Rd 1.27 88
17-13 July 10/17 1:40PM Floor Part Cloudy Southwest 10KPH Flat 4 11 295 N/A 16.70 48920.0 2450#2 Side R 2.16 91.5 SW Corner 4.22 88.0 Colling Rd 1.02 104.2
17-15 July 25/17 11:57AM Low Bench Part Cloudy NorthEast 5KPH Flat 4 4 52 N/A 42.00 15057.0 2450#2 Side R 3.56 91.5 SW Corner 2.16 88 Colling Rd 1.14  112.8
17-17  August 3/17  12:41PM North Face Part Cloudy North 0.00 Flat 4,5 4 23 N/A 77.10 11832.0 2450#2 Side R 2.92 88 SW Corner 1.27 88 Colling Rd N/R N/R
17-18 August 28/17 12:32PM Floor Partly Cloudy West 5KPH Flat 4 8 188 N/A 17.70 26351.0 2450#2 SideF 4.70 104.9 SW Corner 3.3 88 Colling Rd 1.14 1075
17-16  August 30/17 12:01PM Bulge#2 Side Rd Partly Cloudy  Southwest 5KPH Flat 4 3 28 N/A 84.30 16211.0 2450 #2 Side F  1.52 91.5 SW Corner 1.52 92.0 Colling Rd N/R N/R
17-19 ptember 12 2( 11:49AM Low bench Partly Cloudy  Southeast 10KPH Flat 4 3 37 N/A 38.90 21101.0 2450 #2 Side F 2.92 88.0 SW Corner 1.90 94  Colling Rd 1.02 1146
17-22 eptember26/1 11:56AM Low bench Partly Cloudy South 5KPH Flat 4 5 62 N/A 38.80 19349.0 2450 #2 Side F  1.65 88.0 SW Corner 1.65 88 Colling Rd 1.14 1156
17-20 eptember 27/1 12:01PM  Bulge#2 Side Rd Partly Cloudy West 10KPH Flat 4,45 3 40 N/A 81.90 27877.0 2450#2 SideF 2.54 103.5 SW Corner 3.17 88 Colling Rd N/R N/R
17-23  October 6/17 11:53AM Upper Middle  Partly Cloudy North 10KPH Flat 4,45 3 34 N/A 77.20 21365.0 2450 #2 Side F  3.43 95.9 SW Corner 3.05 94  Colling Rd 1.27 88.0
17-24 October 11/17 12:41PM  Bulge#2 Side Rd Rain East 20KPH Flat 4,45 3 45 N/A 81.70 30695.0 2450 #2 Side F 0.38 91.5 SW Corner 495 122.4 Colling Rd N/R N/R
17-25 October 30/17 11:55AM Low bench Partly Cloudy West 35KPH Flat 4 9 41 N/A 39.10 11407.0 2450#2 Side R 1.14  122.8 SW Corner N/R N/R  Colling Rd N/R N/R
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BLAST REPORT SUMMARY
Blast Hole Dia #0Of #Of Ave. Ave Hole Total Monitor 1 Monitor 2 Monitor 3
Blast# Date Time Location Weather  Wind From Wind Velocity Terrain (in.) Rows Holes Water Depth Tons Location (mm/s) (dbl.) Location (mm/s) (dbl.) Location (mm/s) (dbl.)
18-001 Apr_9/18 11:56 AM Upper Middle Part Cloudy Southeast 5KPH Flat 4 3 49 N/A 75.50 27194.0 2450#2 Side R 3.60 115.3 SW Corner 1.2 119.7 Colling Rd 0.4 121.9
18-002 Apr 11/18 11:16AM Floor Overcast Southwest 10KPH Flat 4 9 180 N/A 10.00 19279.0 2450#2 Side R DNT DNT SW Corner 2 88.4 Colling Rd N/A N/A
18-003 Apr 18/18 10:54 Lower middle Overcast West 10KPH Flat 4 4 39 N/A 40.10 11087.0 2450#2 Side R 2.70 119.7 SW Corner DNT DNT Colling Rd DNT DNT
18-004 May 22/18 12:02PM Upper Middle Overcast SouthEast 5KPH Flat 4,45 3 49 N/A 75.50 26332.0 2450#2 Side R 3.3 124.3 SW Corner 0.3 39.1 Colling Rd 0.30 123.1
18-005  June 4/18 11:50AM Lower middle Overcast West 15KPH Flat 4 8 67 N/A 44.20 20811.0 2450#2 Side R N/R N/R  SW Corner DNT DNT Colling Rd DNT DNT
18-006 June 6/18 12:10PM Lower middle Overcast West 5KPH Flat 4 11 61 N/A 41.70 17948.0 2450#2 Side R DNT DNT SW Corner DNT DNT Colling Rd DNT DNT
18-007 June 11/18  11:56AM Upper Middle Part Cloudy East 15KPH Flat 4,45 4 55 N/A 73.10 28467.0 2450#2 SideR 2.70  116.9 SW Corner 0.10 119.6 Colling Rd 0.20 120.2
18-008 June 13/18  11:52AM Lower middle Part Cloudy West 10KPH Sloped 4 7 89 N/A 50.00 28929.0 2450#2 Side R 1 120.6 SW Corner DNT DNT Colling Rd DNT DNT
18-009 June 25/18  12:01PM Lower middle Clear Southeast 10KPH Flat 4 13 99 N/A 35.30 25983.0 2450#2 Side R DNT DNT SW Corner DNT DNT Colling Rd DNT DNT
18-010 July 5/18 11:51AM Upper Middle Clear Southwest 5KPH Flat 4 3 53 N/A 76.00 30963.0 2450#2 Side R 2.30 115.9 SW Corner DNT DNT Colling Rd DNT DNT
18-011 20-Jul 11:59AM Lower middle Part Cloudy East 5KPH Flat 4 15 125 N/A 26.00 24173.0 2450#2 Side R DNT DNT SW Corner DNT DNT Colling Rd DNT DNT
18-012 Aug 3/18 11:52AM Upper Middle Part Cloudy none 0 Flat 4,5 8 46 N/A 76.40 27176.0 2450#2 SideR 2.4 115 SW Corner 0.01 117.1 Colling Rd 0.01 1164
18-013  Aug 14/18 10:54AM Floor Part Cloudy South 5.00 Flat 4 11 182 N/A 10.00 17069.0 2450#2 Side R DNT DNT SW Corner DNT DNT Colling Rd DNT DNT
18-014  Aug 30/18 11:55AM Upper Middle Part Cloudy NorthEast 5KPH Flat 4,5 8 58 N/A 75.20 31778.0 2450#2 Side R 3.7 113.3 SW Corner 2.00 93.2 Colling Rd DNT DNT
18-015 Sept10/18  11:49AM Floor Rain East 15KPH Flat 4 9 204 N/A 11.50 22269.0 2450#2 Side R DNT DNT SW Corner NSU NSU Colling Rd 0.1 118
18-018 Sept21/18  12:34PM Floor Part Cloudy Southwest 15KPH Flat 4 21 345 N/A 11.20 38483.0 2450#2 Side R DNT DNT SW Corner NSU NSU Colling Rd DNT DNT
18-017 Oct 2/18 12:02PM Upper Middle Rain Sourhwest 5KPH Flat 4 3 48 N/A 76.40 26868.0 2450#2 Side R 5.30 114.2 SW Corner 0.5 123.5 Colling Rd 0.20 1216
18-016  Oct 10/18 12:24PM Lower middle Part Cloudy East 5KPH Flat 4 5 100 N/A 61.80 44223.0 2450#2 Side R DNT DNT SW Corner DNT DNT Colling Rd DNT DNT
18-019 Nov 1/18 11:57AM Upper Middle Rain None 0.00 Flat 4,45 5 50 N/A 73.40 27342.0 2450#2 SideR 5.70 116.3 SW Corner 1.80 114.2 Colling Rd 0.30 11838

18-020  Nov11/18 11:57AM Floor Cloudy West 5KPH Flat 4 12 251 N/A 11.00 24552.0 2450#2 Side R 2.00 110.4 SW Corner DNT DNT Colling Rd 0.00 0.0




E BIGST RGPOI"T Quarry:. Burlington Blgst Numberf 19-006
LA P.O.#: Orica Order #: 2487394
The Blaating Nelson Aggregate Blast Date:|  2019-05-28 Blast Time: 11:09 AM
page 1 Blaster-in-charge: Mike der Kinderen (Print Name) Tonnes Blasted:| 18,760 te 7,215|ms
Total tonnes per day:| 18,760 te | NB60-08 oo
Blast Location: Upper Middle North East (Bench / Face) Total Holes Loaded: 47 |holes
GPS Coordinates: 43.40506 °N Latitude 79.88187  |°W Longitude ... including: 5 Dead Holes
Centre of Blast Centre of Blast ... and: Helper Holes
Helper Hole Collar: ft avg
Wind from the: at ‘ 10|kph Temperature:°C # Rows Blasted: 4/rows
X X - Pattern (Front Row)-
Clear: Rain: Overcast:| X Burden: 12.0 ft avg
Partly Cloudy: Snow: Inversion: Ceiling | 591 |ft Spacing: 10.0 ft avg
# Holes: 13 |front row
- Drilling Information - - Pattern (Main Body) -
Angle from Vertical Nominal Bit Diameter: Burden: 9.0/t avg
Primary Bit diam: 101.6 'mm 0’ #Holes: 43 = 2739.9ft ( 4 " diam) Spacing: 10.0 ft avg
Secondary Bit diam:| 92.1 |mm 0’  #Holes: 4, = 2549ft ( 35/8" diam) # Holes: 34 main body
Tertiary Bit diam: mm 0  #Holes: = 0.0ft ( " diam) Bench Height: 61.7 ftavg
Sub-drill: 2.0 ftavg 9
Bulk Explosives: in (kg) out (kg) kg - Hole Depth: 63.7 ftavg g
CENTRA GOLD 70 33,740 25,080 8,660 9 - Stone Decking - %
=y Front Row: 0.0 ftavg %
Packaged Explosives: cs shipped cs returned kg = Main Body: 0.0 ft avg %
FORTEL PRO 75X400 2 1 25 - # Decks: 0/ per blast S
o R [®)]
° - Collar Stemming - %
§ Front Row: 8.0 ftavg g
Boosters: kg /unit #usec kg L Main Body: 8.0 ftavg &L
PENTEX 8 (OR EQUIVALENT) 0.23 47 10.7 % Material used: | 3/4" Clear é
PENTEX 12 (OR EQUIVALENT) 0.34| 47 16.0 % - Charge Length - §
S Front Row: 55.7 ftavg o
total explosives weight in Blast (kg): 8,712 = Main Body: 55.7 ftavg >
Pkgd Prod (25 kg) % of Total kg: 0.3% - Charge Weight -
Detonators: case #'s ms # used Front Row: 162.5 kg/hole
UNITRONIC 600 6M 47 Main Body: 162.5 kg/hole
Max. per delay: kg/delay
UNITRONIC 600 25M 47 SD () Equation: 195.0 kg/delay
Total kg Loaded: 8,712 kg
Rock Density: g/cc = te/m®
Cord & Accessories: Uof M # used - Powder Factor -
HARNESS WIRE DUPLEX (6 PACK) 400M units 2.035 Iblyd® Yield PF: 0.464 kglte (actual)
MINI STEM PLUGS - 6015 (4") units 2 1.306 Iblyd® Front row: 0.298 kglte (theoretical)
units 1.741 Iblyd® Main Body: 0.397 kglte (theoretical)
Resource Deployment: 1.632 lolyd® "KPI" PF: 0.372 kglte (theoretical)
# of Blasts today (this Quarry) 1 NOTES (ANY VARIATION FROM STANDARD):
# of Blasters (this Blast) 1 Hole D7 Recived packaged product to load though small seam from 15'-9"
# of Helpers (this Blast) Note Exception 2 We were unable to locate the drill log.
# of MMU's (this Blast) 1 After speaking with the driller we felt confident to continue and load the blast
Services:
BULK TRUCK CHARGE 1.0
BLASTER HOURS Enter Blaster hours 5.0
HELPER HOURS Enter total Helper man-hours 10.0
SHOT LAYOUT FEE Enter # trips extra beyond 1 0.0
ADVANCED BLAST DESIGN Enter hours 1.0
BORETRACK Enter hours 0.0

Burlington 2019-05-28 Blast 19-006 Upper Middle.xIsm

Highly Confidential

Blast Report




Blast Report Quarry: Burlington Blast Number: 19-006
ORICA P P.O. # Orica Order #: 2487394
The Biasting _ Nelson Aggregate Blast Date: 2019-05-28 Blast Time: 11:09 AM
page 2 Bi - 5 5 : -
ast Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
Mid Blast 43.40510 79.88190 0.757562 1.394202
Front Row Corner 43.40488 79.88179 0.757558 1.394200
Back Row Corner 43.40519 79.88193 0.757563 1.394203
Average (Centre of Blast) 43.40506 79.88187 0.757561 1.394202
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 418.9|m
Post Blast Data: ppV: 4.2|mm/s  Trigger setat:| 2.0 |/mm/s
frequency: 10.7|Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 119.6/dB Trigger set at:| 115/dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40605 79.89400 0.757578 1.394413
2nd Reading
Average 43.40605 79.89400 0.757578 1.394413
Distance (2nd Seis. From Centre of Blast) 987.1|m
Post Blast Data: ppV: 0.2|mm/s  Trigger set at:| 2.0 |/mm/s
frequency: 8.8|Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 118.9|dB Trigger set at:| 115/dB
Colling Rd & Blind Line Bruce Trail |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (3rd Seis. From Centre of Blast) 1414.7|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 /mm/s
frequency: [Not Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115 /dB

SouthWest Corner of Property

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:

W =

Quarry Bench Blasting - 2 Free Faces

D2
302

(418.97 kg
30

175,477 kg
900

Maximum Indicated Charge Weight per Delay = kg

Burlington 2019-05-28 Blast 19-006 Upper Middle.xlsm

Orica

Blaster-in-charge:

Highly Confidential

Mike der Kinderen

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

Blast Report




. Quarry: Burlington Blast Number: 19-006
Blast Design
P.O. #: Orica Order #: 2487394
gﬁ?? Nelson Aggregate Blast Date: 5/28/2019
page 2

Paste ShotPlus Diagram inside Rectangle:

UNI Tronic (?)ms 20ft
PENTEX BC 12 * 340 x1

UNI Tronic (?)ms 82ft
PENTEX BC 12 * 340 x1

S1

7.0

|\
72.3

24.016 in

Burlington 2019-05-28 Blast 19-006 Upper Middle.xIsm

Orica

Blaster-in-charge:

Quarry Manager:

Highly Confidential

Mike der Kinderen
Nick Heap

Signature required, indicating
sign off on Blast Design.

Design p2




Z Instantel Event Report Z Instantel

Date/Time Long at 11:09:14 May 28, 2019 Serial Number BE12877 V 10.72-1.1 Minimate Blaster

Trigger Source Geo: 1.500 mm/s, Mic: 120.0 dB(L) Battery Level 6.2 Volts

Range Geo: 254.0 mm/s Unit Calibration December 4, 2018 by Instantel

Record Time 3.75 sec (Auto=3Sec) at 2048 sps File Name _ TEMP.EVT

Job Number: 1

Notes USBM RI8507 And OSMRE

Location: 2450 Line 2 254 | R R | R B
Client: Nelson Aggregate ! oo el ! oo T
User Name: Orica Canada Inc. 200 T
General: Burlington

Extended Notes 100

N-43.40245, W-79.87814 4
Microphone Linear Weighting

In front Yard by tree stump 1

Time (Rel. to Trig) 0.250 0.482 0.325 sec
Peak Acceleration 0.053 0.106 0.106 g
Peak Displacement 0.030 0.018 0.057 mm

PSPL 119.6 dB(L) at 1.301 sec e yd
ZC Freq 2.0 Hz T yd T
Channel Test Passed (Freq =20.5 Hz Amp = 562 mv ) e 1 // 1
L s
Tran Vert Long E 20— e £
PPV 2.667 3.683 4.191 mm/s -
ZC Freq 25 33 107 Hz =
8
o
>

3

Sensor Check Check Check Check
Frequency 2.2 2.2 22 Hz
Overswing Ratio 226.0 174.0 247.0 5 o
Peak Vector Sum 4.814 mm/s at 0.482 sec %] 32)2(
4 (%] 17} 4
9% + »%x
0 g ? g o
L @, § 2% XX x T
p X ++ X+ )(X)S< X
o] X+x o+ X
1 | —— e+ | e ———
1 2 5 10 20 50 100 >
Frequency (Hz)

Tran: + Vert: x Long: @

MicL | /M“Wﬂ*/\“wp'\”\ | 0.0

Long T N"WAWNV/\VAWAAWAW /\v/\v/\ /\\/ 1 \_/ 0.0
Vert 1 ﬂUAun‘nUAUAUﬂUﬂvnVﬂUﬂvlannUnvmvﬂv.ﬂW " \/ 0.0
Tran :: A'ﬂ"V'AVMV’\ﬂ.VMVAVVh\]"'A ALY A : \/ 0.0

Time Scale: 0.20 sec/divAmplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div Sensor Check
Trigger = p————— <

Printed: May 28, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation



Z Instantel Event Report Z Instantel

Date/Time MicL at 11:09:17 May 28, 2019 Serial Number UM6857 V 10-89 Micromate ISEE
Trigger Source  Geo: 2.000 mm/s, Mic: 115.0 dB(L) Battery Level 3.8 Volts
Range Geo: 254.0 mm/s Unit Calibration January 15, 2019 by Instantel
Record Time 5.117 sec (Auto=5Sec) at 2048 sps File Name UM6857_20190528110917.IDFW
Operator/Setup: MIKE DERKNDEREN/Burlington Bruce TRL.MMB
Notes USBM RI8507 And OSMRE
Location: ~ COLLING RD & BLINDLINE 254 | L | L
Client: NELSON AGGREGATES ! ' e ! ' L
User Name: ORICA CANADA 200~ T
General: No velocity above 1.00 mm/s
Extended Notes 100 £
N 43.31617 T 1
W 80.02664 is is
Microphone Linear Weighting 50__ _ 1
PSPL 118.9 dB(L) at 0.093 sec 1 e 1
ZC Freq 4.7 Hz yd
Channel Test Passed (Freq = 19.7 Hz Amp = 1541 mv ) - + yd +
E
Tran Vert Long £ 20+ / €
PPV 0.142 0.166 0.197 mm/s =
ZC Freq 9.6 3.0 8.8 Hz 5
Time (Rel. to Trig) 0.124 0.103 0.008 sec o
Peak Acceleration 0.012 0.010 0.015 g 2 T
Peak Displacement  0.026 0.034 0.003 mm T
Sensor Check Passed Passed Passed 1
Frequency 7.3 7.3 71 Hz _
Overswing Ratio 3.4 3.4 3.6 1 1
Peak Vector Sum 0.202 mm/s at 0.008 sec 1 1
2__ —
1 | — | —
<1 2 5 10 20 50 100 >
Frequency (Hz)
Tran: + Vert: x Long: @
' | ' | ' | ' | ' | ' |
' | ' | ' | ' | ' | ' |
MicL A, - 0.0

\! /\ 0-0

Long

Vert l 0.0
V

] /\ 0-0

Tran

1.0 2.0 3.0 4.0 5.0 6.0
Time Scale: 0.50 sec/divAmplitude Scale: Geo: 2.000 mm/s/div Mic: 5.000 pa.(L)/div Sensor Check
Trigger = p————— <

Printed: May 28, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation



Nelson Aggregate
Across rod from 2102 Road 2
Burlington 2019-05-28 Blast 19-005

Event Report: Monitor Log - Micromate ISEE # UM6859-Compliance
Start Time End Time Status
SERIAL NUMBER: UM6859

May 28 /19 05:53:15 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 121.0 dB
May 28 /19 05:53:15 May 28 /19 11:40:31 No events recorded. (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic:

Printed: May 28, 2019 (V 10.72 - 10.74) Page 1
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BIGST RGPOI"T Quarry:. Burlington Blgst Numberf 19-007
o P.O. # Orica Order #: 2480529
T Blsting Nelson Aggregate Blast Date:|  2019-05-10 Blast Time: 12:55 PM
page 1 Blaster-in-charge: Kevin Toplis (Print Name) Tonnes Blasted:| 40,349 te | 15,519|ms
Total tonnes per day:| 40,349 te NF-02 oo
Blast Location: Floor (Bench / Face) Total Holes Loaded: 280 |holes
GPS Coordinates: 43.40368 °N Latitude 79.88238  |°W Longitude ... including: Dead Holes
Centre of Blast Centre of Blast ... and: Helper Holes
Helper Hole Collar: ft avg
Wind from the: at ‘ 30 kph Temperature:°C # Rows Blasted: 13 rows
X X - Pattern (Front Row)-
Clear: Rain: Overcast:| X Burden: 11.5/ft avg
Partly Cloudy: Snow: Inversion: Ceiling | 2,434|ft Spacing: 11.5ftavg
# Holes: 4|front row
- Drilling Information - - Pattern (Main Body) -
Angle from Vertical Nominal Bit Diameter: Burden: 11.5/ft avg
Primary Bit diam: 101.6 'mm 0’ #Holes:| 283 =  4,1884ft ( 4 " diam) Spacing: 11.5/ft avg
Secondary Bit diam: mm 0P  #Holes: = 0.0ft ( " diam) # Holes: 276 main body
Tertiary Bit diam: mm 0  #Holes: = 0.0ft ( " diam) Bench Height: 14.8 ft avg
Sub-drill: 0.0/t avg 9
Bulk Explosives: in (kg) out (kg) kg - Hole Depth: 14.8 ftavg g
CENTRA GOLD 70 34,110 27,740 6,370 o - Stone Decking - %
=y Front Row: ftavg %
Packaged Explosives: cs shipped cs returned kg 5 Main Body: ft avg %
FORTEL PRO 75X400 5 5 0 z # Decks: 0/ per blast S
o R [e)]
° - Collar Stemming - %
§ Front Row: 7.0 ftavg g
Boosters: kg /unit #usec kg L Main Body: 7.0 ftavg &L
PENTEX 12 (OR EQUIVALENT) 0.34| 280 95.2 % Material used: | 3/4" Stone é
= - Charge Length - §
S Front Row: 7.8 ftavg o
total explosives weight in Blast (kg): 6,465 = Main Body: 7.8 ftavg P
Pkgd Prod (0 kg) % of Total kg: 0.0% - Charge Weight -
Detonators: case #'s ms # used Front Row: 22.7 kg/hole
UNITRONIC 600 6M 1 Main Body: 22.7 kg/hole
EXEL HANDIDET 9m 25/500 280 Max. per delay: kg/delay
CONNECTADET 9M 25 ms 1 SD () Equation: 151.3 kg/delay
CONNECTADET 9M 42ms 26 Total kg Loaded: 6,465 kg
Rock Density: g/cc = te/m®
Cord & Accessories: UofM # used - Powder Factor -

HARNESS WIRE DUPLEX (6 PACK) 400M units 1 0.702 Iblyd® Yield PF: 0.160 kglte (actual)
units 0.692 Iblyd® Front row: 0.158 kglte (theoretical)
units 0.692 Iblyd® Main Body: 0.158 kglte (theoretical)

Resource Deployment: 0.692 Iblyd® "KPI" PF: 0.158 kglte (theoretical)
# of Blasts today (this Quarry) 1 NOTES (ANY VARIATION FROM STANDARD):

# of Blasters (this Blast) 1 Holes B7, B8, B9, where taken out of the shot due to being caved in before loading.
# of Helpers (this Blast) Note Exception 2 helper hours: 6.5 hours x 2

# of MMU's (this Blast) 1

Services:

BULK TRUCK CHARGE 1.0

BLASTER HOURS Enter Blaster hours 7.5

HELPER HOURS Enter total Helper man-hours 13.0

SHOT LAYOUT FEE Enter # trips extra beyond 1 0.0

ADVANCED BLAST DESIGN Enter hours 1.0

BORETRACK Enter hours 0.0

Burlington 2019-05-10 Blast 19-007 Flool

r.xlsm

Blast Report




2 Blast Report Quarry: Burlington Blast Number: 19-007
ot P P.O. #: Orica Order #: 2480529
The Blasting Nelson Aggregate Blast Date: 2019-05-10 Blast Time: 12:55 PM
page 2 Blast Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
Mid Blast 43.40368 79.88241 0.757537 1.394211
Front Row Corner 43.40387 79.88250 0.757540 1.394213
Back Row Corner 43.40348 79.88223 0.757534 1.394208
Average (Centre of Blast) 43.40368 79.88238 0.757537 1.394211
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 369.0|m
Post Blast Data: ppV: |did mm/s  Trigger set at:| 2.0 /mm/s
frequency: [not Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: |trigger dB Trigger set at:| 115 /dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40605 79.89400 0.757578 1.394413
2nd Reading
Average 43.40605 79.89400 0.757578 1.394413
Distance (2nd Seis. From Centre of Blast) 976.5|m
Post Blast Data: ppV: |did mm/s  Trigger set at:| 2.0 /mm/s
frequency: [not Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: |trigger dB Trigger set at:| 115 /dB
Colling Rd & Blind Line Bruce Trail |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading
2nd Reading
Average 0.00000 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast) 0.0(m
Post Blast Data: ppV: 0.0lmm/s  Trigger setat:| 2.0 \/mm/s
frequency: 0.0|Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 0.0/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:

Maximum Indicated Charge Weight per Delay

Burlington 2019-05-10 Blast 19-007 Floor.xIsm

W =

Quarry Bench Blasting - 2 Free Faces

DZ
30
(3697 kg
30
136,161 kg
900

(151 kg

Orica

Blaster-in-charge:

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

Blast Report
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: Quarry:  Burlington Blast Number: 19-007
ORICA BIGST DBSIgl’I PO # Orica Order #:
e g Nelson Aggregate Design Date:  2019-05-10
page 1 | Blaster-in-charge:  Kevin Toplis Design te Blasted: 35,821 te
Total Holes Loaded: 283 holes
Blast Location:  Floor ... including: Dead Holes
GPS Coordinates: 43.40368 °N Latitude 79.88238  °W Longitude ... and: Helper Holes
Helper Hole Collar: ft avg
# Rows Blasted: 13 rows
\ng Nominal Bit Diameter: Burden: 11.5 ftavg
Primary Bit diam: 101.6 mm 0' #Holes: 283 = 42450t ( 4 " diam) Spacing: 11.5 ftavg
Secondary Bit diam: mm 0’  #Holes: = 0.0ft ( " diam) # Holes: 7
Tertiary Bit diam: mm 0’  #Holes: = 00ft ( " diam)
Burden: 11.5 ftavg
Spacing: 11.5 ftavg
Bench Height: 13.0 ftavg
Sub-drill: 2.0 ftavg
Bulk Expl. Required: kg Hole Depth: 15.0 ftavg
CENTRA GOLD 70 8,000
Front Row: ft avg
Pkgd Expl. Required: kg Main Body: ft avg
Front Row: 7.0 ftavg
Main Body: 7.0 ftavg
Boosters Required: kg/u # used kg Material used: 3/4" Clear
PENTEX 12 (OR EQUIVALENT) 0.34 283 96.2
Front Row: 8.0 ftavg
total explosives weight in Blast (kg): 8,096 Main Body: 8.0 ftavg
Pkgd Prod (0 kg) % of Total kg: 0.0%
Detonators Required: ms #req'd Front Row: 23.3 kg/hole
EXEL HANDIDET 8m 283 Main Body: 23.3 kg/hole
UNITRONIC 600 6M 1 Max Chge Wt/ delay: 25.0 kg/delay
CONNECTADET 9M 65 ms 27
Required kg Loaded: 8,096 kg
Rock Density: 2.60 glcc =te/m®
Cord & Access. Req'd: UofM #req'd
WIRE DUPLEX (6 PACK) 400M units 1 Expected Yield PF:  0.226 kgfte (actual)
units Front row 0 184 kgt
units ( By Main Body 0. 184 kalte (it tica
R 0.808 Iblyd® "KPI"PF:  0.184 kghte (theoretical)
# 1
2
o g 1
Services Req'd:
BULK TRUCK CHARGE 1.0
BLASTER HOURS Enter Blaster hours 0.0
HELPER HOURS Enter total Helper man-hours 0.0
SHOT LAYOUT FEE Enter # lrips extra beyond 1 0.0
ADVANCED BLAST DESIGN Enter hours 1.0
BORETRACK Enter hours 0.0




. Quarry: Burlington Blast Number: 19-007
Erm BIGST DBSIgl"I P.O. # Orica Order #:
gﬁm, Nelson Aggregate Blast Date:  5/10/2019
page 2
Paste ShotPlus Diagram inside Reclangle
D10
HANDIDET 500ms 23ft

PENTEX BC 12 * 340 x1

Orica

Blaster-in-charge:

Quarry Manager:

Keyin Toples
Nick Heap




2 BIGST RGPOI"T Quarry:. Burlington Blgst Numberf 19-008
LA P.O.#: Orica Order #: 2488743
The sty Nelson Aggregate Blast Date:|  2019-05-30 Blast Time: 11:55 AM
page 1 Blaster-in-charge: Mike der Kinderen (Print Name) Tonnes Blasted:| 40,960 te | 15,754|ms
Total tonnes per day:| 40,960 te NF-02 oo
Blast Location: Floor (Bench / Face) Total Holes Loaded: 227 holes
GPS Coordinates: 43.40286 °N Latitude 79.88663  |°W Longitude ... including: 0 Dead Holes
Centre of Blast Centre of Blast ... and: 0| Helper Holes
Helper Hole Collar: 0.0/t avg
Wind from the: at ‘ 10|kph Temperature:°C # Rows Blasted: 18 rows
X X - Pattern (Front Row)-
Clear: Rain: Overcast: Burden: 11.5/ft avg
Partly Cloudy:| X Snow: Inversion: Ceiling | 23,061 |ft Spacing: 11.5/ft avg
# Holes: 20 |front row
- Drilling Information - - Pattern (Main Body) -
Angle from Vertical Nominal Bit Diameter: Burden: 11.5/ft avg
Primary Bit diam: 101.6 'mm 0’ #Holes:| 229 =  42438ft ( 4 " diam) Spacing: 11.5/ft avg
Secondary Bit diam: mm 0P  #Holes: = 0.0ft ( " diam) # Holes: 207 main body
Tertiary Bit diam: mm 0  #Holes: = 0.0ft ( " diam) Bench Height: 18.5/ft avg
Sub-drill: 0.0 ft avg g
Bulk Explosives: in (kg) out (kg) kg - Hole Depth: 18.5 ftavg g
CENTRA GOLD 70 26,810 19,270 7,540 9 - Stone Decking - %
=y Front Row: ftavg %
Packaged Explosives: cs shipped cs returned kg 5 Main Body: ft avg %
FORTEL PRO 75X400 2 2 0 - # Decks: per blast S
o R [®)]
° - Collar Stemming - %
§ Front Row: 8.0 ftavg g
Boosters: kg /unit #usec kg L Main Body: 8.0 ftavg &L
PENTEX 12 (OR EQUIVALENT) 0.34| 227 77.2 % Material used: | 1/2" Clear é
= - Charge Length - §
S Front Row: 10.5 ftavg o
total explosives weight in Blast (kg): 7,617 = Main Body: 10.5 ftavg >
Pkgd Prod (0 kg) % of Total kg: 0.0% - Charge Weight -
Detonators: case #'s ms # used Front Row: 30.7 kg/hole
UNITRONIC 600 6M 1 Main Body: 30.7 kg/hole
EXEL HANDIDET 9m 25/500 227 Max. per delay: kg/delay
CONNECTADET 9M 65 ms 18 SD () Equation: 526.2 kg/delay
Total kg Loaded: 7,617 kg
Rock Density: g/cc = te/m®
Cord & Accessories: UofM # used - Powder Factor -
units 0.815 lblyd® Yield PF:  0.186 kglte (actual)
units 0.746 Iblyd® Front row: 0.170 kglte (theoretical)
units 0.746 Iblyd® Main Body: 0.170 kglte (theoretical)
Resource Deployment: 0.746 Iblyd® "KPI" PF: 0.170 kglte (theoretical)
# of Blasts today (this Quarry) 1|  NOTES (ANY VARIATION FROM STANDARD):
# of Blasters (this Blast) 1
# of Helpers (this Blast) Note Exception 2
# of MMU's (this Blast) 1
Services:
BULK TRUCK CHARGE 1.0
BLASTER HOURS Enter Blaster hours 0.0
HELPER HOURS Enter total Helper man-hours 0.0
SHOT LAYOUT FEE Enter # trips extra beyond 1 0.0
ADVANCED BLAST DESIGN Enter hours 1.0
BORETRACK Enter hours 0.0
Burlington 2019-05-30 Blast 19-008 Floor.xism General Blast Report




z Blast Report Quarry: Burlington Blast Number: 19-008
ORICA p P.O. #: Orica Order #: 2488743
The Blasting _ Nelson Aggregate Blast Date: 2019-05-30 Blast Time: 11:55 AM
page 2 Bi : 5 5 : -
ast Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
Mid Blast 43.40292 79.88668 0.757524 1.394286
Front Row Corner 43.40298 79.88617 0.757525 1.394277
Back Row Corner 43.40269 79.88704 0.757520 1.394292
Average (Centre of Blast) 43.40286 79.88663 0.757523 1.394285
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 688.2|m
Post Blast Data: ppV: 1.3|mm/s  Trigger set at:| 2.0 /mm/s
frequency: 35.0|Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 104.2|dB Trigger set at:| 115/dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (2nd Seis. From Centre of Blast) 1068.8|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 /mm/s
frequency: [Not Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115/dB
SouthWest Corner of Property |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading
2nd Reading
Average 0.00000 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast) 0.0(m
Post Blast Data: ppV: 0.0/mm/s  Trigger setat:| 2.0 |/mm/s
frequency: 0.0|Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 0.0{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:

W =

Quarry Bench Blasting - 2 Free Faces

D2
302

(688.20 kg
30

473,619 kg
900

Maximum Indicated Charge Weight per Delay = kg

Burlington 2019-05-30 Blast 19-008 Floor.xIsm

Orica

Blaster-in-charge:

General

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

Blast Report




. Quarry: Burlington Blast Number: 19-008
&q Blast Desngn P.O. #: Orica Order #: 2488743
The Blasting Nelson Aggregate Blast Date: 5/30/2019
page 2

Paste ShotPlus Diagram inside Rectangle:

K1

Stemming

7.0

CEN-G 70 47.7 Ib

4..0
v

24.000 in

Burlington 2019-05-30 Blast 19-008 Floor.xlsm

Orica
Blaster-in-charge:

Mike der Kinderen

Quarry Manager:

Nick Heap

General

Signature required, indicating
sign off on Blast Design.

Design p2




Z Instantel Event Report Z Instantel

Date/Time Long at 11:55:15 May 30, 2019 Serial Number BE12877 V 10.72-1.1 Minimate Blaster

Trigger Source Geo: 1.500 mm/s, Mic: 120.0 dB(L) Battery Level 6.3 Volts

Range Geo: 254.0 mm/s Unit Calibration December 4, 2018 by Instantel

Record Time 3.0 sec (Auto=3Sec) at 2048 sps File Name _ TEMP.EVT

Job Number: 1

Notes USBM RI8507 And OSMRE

Location: 2450 Line 2 oA | ) | | ) L
Client: Nelson Aggregate - ! L ! oo e
User Name: Orica Canada Inc. 200 T
General: Burlington

Extended Notes 100 €

In front Yard by tree stump
N-43.40245, W-79.87814

Loy

Microphone Linear Weighting

PSPL 104.2 dB(L) at 0.481 sec %
ZC Freq 20 Hz 1 1
Channel Test Passed (Freq = 20.5 Hz Amp = 566 mv ) - + +
Tran Vert Long E 20 4
PPV 1270 1.270 1.524 mm/s g
ZC Freq 35 33 41 Hz 5
Time (Rel. to Trig) -0.092 -0.096 0.000 sec k-]
Peak Acceleration 0.053 0.053 0.053 g 2 10 T
Peak Displacement 0.006 0.006 0.007 mm T T
Sensor Check Passed Passed Passed 1 1
Frequency 7.5 7.4 73 Hz 5 e
Overswing Ratio 3.9 3.5 3.7
Peak Vector Sum 2.020 mm/s at 0.083 sec
ZA% i

1 2 5 10 20 50 100 >
Frequency (Hz)
Tran: + Vert: x Long: @
. . . . . | . . . . | . . . . |
| | | | | i | | | | i | | | | i
Long ”AVAVI\W A VA fl; v’v\v VA\N\ W i W\/ 0.0
1 1 [,
Vert AR Y “w /’ 0.0
I 1\ /"
Tran k Af vﬂu A /\/ Appraphg Loty ‘\V/\ 0.0
! . . . . . | . . . . | . . . . | :
0.0 1.0 2.0 3.0
Time Scale: 0.20 sec/divAmplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div Sensor Check
Trigger = - <

Printed: May 30, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation



Nelson Aggregate
Across rod from 2102 Road 2
Burlington 2019-05-30 Blast 19-008 Floor

Event Report: Monitor Log - Micromate ISEE # UM6859-Compliance
Start Time End Time Status
SERIAL NUMBER: UM6859

May 30 /19 05:22:36 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 121.0 dB
May 30 /19 05:22:36 May 30 /19 12:21:22 No events recorded. (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic:

Printed: May 30, 2019 (V 10.72 - 10.74) Page 1
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SHOTPIus 5 Plan
Blast Summary Data

Spacing: 11.5ft Subdrill: 0.0ft Stemming: 5.5ft

Burden: 11.5ft

Hole angle: 0.0°

Number of holes: 229

Hole Diameter: 4.0in

1st row burden: 11.5ft
Total drilled: 3206.0ft
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2 BIGST RGPOI"T Quarry:. Burlington Blgst Numberf 19-009
ORICA P.O. # Orica Order #: 2491485
The sty Nelson Aggregate Blast Date:|  2019-06-06 Blast Time: 12:07 PM
page 1 Blaster-in-charge: Mike Derkinderen (Print Name) Tonnes Blasted:| 27,603t | 10,616|ms
Total tonnes per day:| 27,603 /te | NB80-01 oo
Blast Location: Upper Middle (Bench / Face) Total Holes Loaded: 53 holes
GPS Coordinates: 43.40361 °N Latitude 79.88191  |°W Longitude ... including: 0 Dead Holes
Centre of Blast Centre of Blast ... and: 0| Helper Holes
Helper Hole Collar: 0.0/t avg
Wind from the: at ‘:I kph Temperature:°C # Rows Blasted: 3/ rows
X X - Pattern (Front Row)-
Clear: Rain: Overcast: Burden: 12.0ft avg
Partly Cloudy:| X Snow: Inversion: Ceiling | 3,169|ft Spacing: 10.0 ft avg
# Holes: 19 |front row
- Drilling Information - - Pattern (Main Body) -
Angle from Vertical Nominal Bit Diameter: Burden: 9.0/t avg
Primary Bit diam: 101.6 'mm 0’ #Holes: 52 = 37549ft ( 4 " diam) Spacing: 10.0 ft avg
Secondary Bit diam:| 92.1 |mm 0’  #Holes: 1 = 722ft ( 35/8" diam) # Holes: 34 main body
Tertiary Bit diam: mm 0  #Holes: = 0.0ft ( " diam) Bench Height: 70.2 ftavg
Sub-drill: 2.0 ftavg g
Bulk Explosives: in (kg) out (kg) kg - Hole Depth: 72.2 ftavg g
CENTRA GOLD 70 33,970 22,050 11,920 9 - Stone Decking - %
=y Front Row: 8.0 ftavg %
Packaged Explosives: cs shipped cs returned kg = Main Body: 0.0 ft avg %
FORTEL PRO 75X400 2 2 0 - # Decks: 2 per blast S
o R [®)]
° - Collar Stemming - %
§ Front Row: 7.0 ftavg g
Boosters: kg /unit #usec kg L Main Body: 7.0 ftavg &L
PENTEX 8 (OR EQUIVALENT) 0.23 55 12.5 % Material used: | 3/4" Clear é
PENTEX 12 (OR EQUIVALENT) 0.34| 55 18.7 % - Charge Length - §
S Front Row: 57.2 ftavg o
total explosives weight in Blast (kg): 11,951 = Main Body: 65.2 ftavg >
Pkgd Prod (0 kg) % of Total kg: 0.0% - Charge Weight -
Detonators: case #'s ms # used Front Row: 166.8 kg/hole
UNITRONIC 600 6M 53 Main Body: 190.1 kg/hole
UNITRONIC 600 20M 2 Max. per delay: kg/delay
UNITRONIC 600 25M 55 SD () Equation: 122.0 kg/delay
Total kg Loaded: 11,951 kg
Rock Density: g/cc = te/m®
Cord & Accessories: Uof M # used - Powder Factor -
HARNESS WIRE DUPLEX (6 PACK) 400M units 1 1.897 Iblyd® Yield PF: 0.433 kglte (actual)
MINI STEM PLUGS - 6015 (4") units 5 1.179 Iblyd® Front row: 0.269 kglte (theoretical)
units 1.791 Iblyd® Main Body: 0.409 kglte (theoretical)
Resource Deployment: 1.587 Iblyd® "KPI" PF: 0.362 kglte (theoretical)
# of Blasts today (this Quarry) 1|  NOTES (ANY VARIATION FROM STANDARD):
# of Blasters (this Blast) 1 2 Stone decks were added due to voids identified on drill log
# of Helpers (this Blast) Note Exception 2
# of MMU's (this Blast) 1
Services:
BULK TRUCK CHARGE 1.0
BLASTER HOURS Enter Blaster hours 6.0
HELPER HOURS Enter total Helper man-hours 5.0
SHOT LAYOUT FEE Enter # trips extra beyond 1 0.0
ADVANCED BLAST DESIGN Enter hours 0.0
BORETRACK Enter hours 0.0

Burlington 2019-06-06 Blast 19-009 Upper Middle.xIsm

Public

Blast Report




z Blast Report Quarry: Burlington Blast Number: 19-009
ORICA p P.O. #: Orica Order #: 2491485
The Blasting _ Nelson Aggregate Blast Date: 2019-06-06 Blast Time: 12:07 PM
page 2 Bi : 5 5 : -
ast Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
Mid Blast 43.40362 79.88191 0.757536 1.394202
Front Row Corner 43.40341 79.88199 0.757532 1.394204
Back Row Corner 43.40381 79.88183 0.757539 1.394201
Average (Centre of Blast) 43.40361 79.88191 0.757536 1.394202
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 331.4|m
Post Blast Data: ppV: 9.7|mm/s  Trigger setat:| 2.0 |/mm/s
frequency: 11.0{Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 116.9|dB Trigger set at:| 115/dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40605 79.89400 0.757578 1.394413
2nd Reading
Average 43.40605 79.89400 0.757578 1.394413
Distance (2nd Seis. From Centre of Blast) 1014.8|m
Post Blast Data: ppV: 0.2|mm/s  Trigger set at:| 2.0 |/mm/s
frequency: 15.5|Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 121.7|dB Trigger set at:| 115 dB
Colling Rd & Blind Line Bruce Trail |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (3rd Seis. From Centre of Blast) 1267.4|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 /mm/s
frequency: [Not Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115 /dB

SouthWest Corner of Property

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:

W =

Quarry Bench Blasting - 2 Free Faces

D2
302

= (331.4) kg

302

109,826 kg

900

Maximum Indicated Charge Weight per Delay = Ekg

Burlington 2019-06-06 Blast 19-009 Upper Middle.xlsm

Orica

Blaster-in-charge:

Public

Mcike derkinderen

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

Blast Report




Z Instantel Event Report Z Instantel

Date/Time Long at 12:07:12 June 6, 2019 Serial Number BE12877 V 10.72-1.1 Minimate Blaster
Trigger Source Geo: 1.500 mm/s, Mic: 120.0 dB(L) Battery Level 6.3 Volts
Range Geo: 254.0 mm/s Unit Calibration December 4, 2018 by Instantel
Record Time  3.75 sec (Auto=3Sec) at 2048 sps File Name _ TEMP.EVT
Job Number: 1
Notes USBM RI8507 And OSMRE
Location: 2450 #2 Sideroad I | N | L
Client: Nelson Aggregate - ! L ! oo e
User Name: Orica Canada Inc. 200 T
General: Burlington
Extended Notes 100 €
43.40245 -79.87814 T T
Beside tree stump in front yard 1 1
Microphone Linear Weighting S0 ] 1
PSPL 116.9 dB(L) at 2.322 sec
ZC Freq 2.3Hz 1 1
Channel Test Passed (Freq = 20.1 Hz Amp =571 mv ) — 1+ +
n e
Tran Vert Long E 20 4
PPV 7.874 3302 9.652 mm/s g
ZC Freq 13.8 32 11.0 Hz 5
Time (Rel. to Trig) 0.527 0.386 0.413 sec k-]
Peak Acceleration 0.106 0.080 0.106 g g o T
Peak Displacement 0.089 0.029 0.089 mm ot T
Sensor Check Passed Passed Passed 1
Frequency 7.4 7.5 73 Hz + + 1
Overswing Ratio 3.8 3.6 4.0 + ++z +
1 s N 1
Peak Vector Sum 10.53 mm/s at 0.414 sec ? Qg'_@ + & x
1 o 1
g + §+
2L %o . Pxfry —+
+ + 2
+ x X+ x .0 @
g + X X
x PXg Xy
1 } —t—f——+—++f—F—+————+—+—++1
1 2 5 10 20 50 100 >
Frequency (Hz)
Tran: + Vert: x Long: @
. . . . . | . . . . | . . . . | . . . . |
| | | | | i | | | | i | | | | i | | | | i
Long /\WV\WANWHVA'M\/AV/\W/\V P 1\/ 0.0
), ﬂ/\m«MA "\ﬂﬂn\nm A “\
vel“t 1AL 1\/ V\A\UQ_\;V W‘WVWV\I U - ““‘ / 0.0
Tran /\\/\/[\VV/\UAA[\U{\\/A\/\VMAW/\ oS ’\v/\ 0.0
= . . . . | . . . . | . . . . | . . . . —
0.0 1.0 20 3.0 4.0
Time Scale: 0.20 sec/divAmplitude Scale: Geo: 5.000 mm/s/div Mic: 10.000 pa.(L)/div Sensor Check
Trigger = - <

Printed: June 6, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation



Z Instantel Event Report Z Instantel

Date/Time MicL at 12:07:14 June 6, 2019 Serial Number UM6857 V 10-89 Micromate ISEE
Trigger Source  Geo: 2.000 mm/s, Mic: 115.0 dB(L) Battery Level 3.7 Volts
Range Geo: 254.0 mm/s Unit Calibration January 15, 2019 by Instantel
Record Time 5.353 sec (Auto=5Sec) at 2048 sps File Name UM6857_20190606120714.IDFW
Operator/Setup: MIKE DERKNDEREN/Burlington Bruce TRL.MMB
Notes USBM RI8507 And OSMRE
Location: ~ COLLING RD & BLINDLINE . x L x L
Client: NELSON AGGREGATES -7 ‘ oo e ‘ o e
User Name: ORICA CANADA 200 T
General: No velocity above 1.00 mm/s
Extended Notes 100 4+
N 43.31617 T T
W 80.02664 1 1
Microphone Linear Weighting 50; § ?
PSPL 121.7 dB(L) at 0.400 sec 1 1
ZC Freq 5.6 Hz
Channel Test Passed (Freq = 19.7 Hz Amp = 1345 mv ) - T T
Tran Vert Long E 20 -+
PPV 0.213 0.126 0.173 mm/s -
ZC Freq 15.5 14.4 25 Hz 5
Time (Rel. to Trig) 0.200 0.081 0.114 sec o
Peak Acceleration ~ 0.010 0.012 0.016 g 2 101 T
Peak Displacement 0.009 0.002 0.002 mm T T
Sensor Check Passed Passed Passed 1 1
Frequency 7.3 7.3 71 Hz 5 €
Overswing Ratio 3.4 3.4 3.7 1 1
Peak Vector Sum 0.232 mm/s at 0.200 sec 1 1
ZA% i
1 | R | L
1 2 5 10 20 50 100 >
Frequency (Hz)

Tran: + Vert: x Long: @

4 | 4 | 4 | 4 | 4 | 4 |
' I ' I ' I ' I ' I ' I

o ..
i il

L1
—

Long v 0.0
I i
T 1 /'\\
vert - —— 0.0
Tran 1 }

yaut

0.0 1.0 20 3.0 4.0 5.0 6.0
Time Scale: 0.50 sec/divAmplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div Sensor Check
Trigger = - <

Printed: June 6, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation



Nelson Aggregate
SW Corner of Property
Burlington 2019-06-06 Blast 19-009 Upper Middle
Event Report: Monitor Log - Micromate ISEE # UM6859-Compliance

Start Time End Time Status

SERIAL NUMBER: UM6859

Jun 6 /19 05:55:30 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 121.0 dB

Jun 6/1912:29:39 Jun 6 /19 12:29:41 Event recorded. Trigger Level Long: 1.50 mm/s

Jun 6 /19 12:29:41 Jun 6 /19 12:29:49 Event recorded. (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 121.0 ¢

Printed: June 6, 2019 (V 10.72 - 10.74) Page 1
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2 Blast D€519n Quarry: Burlington Blast Number: 19-009

ORICA P.O. # Orica Order #
e By Nelson Aggregate Design Date: ~ 2019-06-06
Page ! | iaster-in-charge:  Mike Derkinderen Design te Blasted: 27,603 te
Total Holes Loaded: 53 holes
Blast Location:  Upper Middle ... including: Dead Holes
GPS Coordinates: 43.40361 °N Latitude 79.88191  °W Longitude ... and: Helper Holes
Helper Hole Collar: ftavg
# Rows Blasted: 3 rows
ingte from Vertica Nominal Bit Diameter: Burden: 12.0 ftavg
Primary Bit diam: 101.6 mm 0* #Holes: 52 = 37549ft( 4 " diam) Spacing: 10.0 ftav
Secondary Bit diam: 92.1 mm 0’ #Holes: 1 = 722/ ( 358" diam) # Holes: 19 front
Tertiary Bit diam: mm 0' #Holes: = 00f ( " diam) : :
Burden: 9.0 ftavg

Spacing: 10.0 ftavg

Bench Height: 70.2 ftavg

Sub-drill: 2.0 ftavg

Bulk Expl. Required: kg Hole Depth: 72.2 ftavg

CENTRA GOLD 70 _ 12,500 - gn S ki

Front Row: 0.0 ftavg

Pkgd Expl. Required: kg Main Body: 0.0 ftavg

FORTEL PRO 75X400 2 50 '

Front Row: 7.0 ftavg
Main Body: 7.0 ftavg

Boosters Required: kg/u # used kg Material used: .75" Clear

F'EN_TEX 8 EOR EQUIVALENT) 0.23

PENTEX 12 (OR EQUIVALENT) 0.34 : rge L

Front Row: 65.2 ftavg
total explosives weight in Blast (kg): 12,550 Main Body: 65.2 ftavg
Pkgd Prod (50 kg) % of Total kg: 0.4%

Detonators Required: ms #req'd Front Row:  190.1 kg/hole

UNITRONIC 800 &M Main Body:  190.1 kg/hole

UNITRONIC 600 25M Max Chge Wt/ delay: 230.0 kg/delay

Required kg Loaded: 12,550 kg
Rock Density: 2,60 gicc =te/m®

Cord & Access. Req'd: Uof M #req'd f -

WIRE DUPLEX (6 PACK) 400M units 1 Expected Yield PF:  0.455 kgite (actual)
units 13473 Ib/vd Front row 0.307 theoretica
units 791 Ibiyd 0.409 kg theoratics

1.642 Ibiyd® F:  0.375 kgfte (theoretical)
1 TES (ANY VARIAT EROM STANDAR
1
1

# of MMU's {this Blast 1

Services Req'd:

BULK TRUCK CHARGE _ 1.0

BLASTER HOURS Enter Blaster hours 0.0

HELPER HOURS Enter total Helper man-hours 0.0

SHOT LAYOUT FEE Enter # trips extra beyond 1 0.0

ADVANCED BLAST DESIGN Enter hours 0.0

|BORETRACK Enter hours 0.0




BIGST RGPOI"T Quarry:. Burlington Blgst Numberf 19-010
o P.O. # Orica Order #: 2496865
T Blsting Nelson Aggregate Blast Date:|  2019-06-20 Blast Time: 12:11 PM
page 1 Blaster-in-charge: Kevin Toplis (Print Name) Tonnes Blasted:| 45,552/te | 17,520|ms
Total tonnes per day:| 45,552 te NF-02 oo
Blast Location: Floor 011 (Bench / Face) Total Holes Loaded: 272 holes
GPS Coordinates: 43.40226 °N Latitude 79.88668 | °W Longitude ... including: 0 Dead Holes
Centre of Blast Centre of Blast ... and: 0| Helper Holes
Helper Hole Collar: ft avg
Wind from the: at ‘jl kph Temperature:°C # Rows Blasted: 17 rows
X X - Pattern (Front Row)-
Clear: Rain: Overcast:| X Burden: 11.5/ft avg
Partly Cloudy: Snow: Inversion: Ceiling | 3o,ooo|ft Spacing: 11.5/ft avg
# Holes: 40 |front row
- Drilling Information - - Pattern (Main Body) -
Angle from Vertical Nominal Bit Diameter: Burden: 11.5/ft avg
Primary Bit diam: 101.6 'mm 0’ #Holes:| 272 =  46784ft ( 4 " diam) Spacing: 11.5/ft avg
Secondary Bit diam: mm 0P  #Holes: = 0.0ft ( " diam) # Holes: 232 main body
Tertiary Bit diam: mm 0  #Holes: = 0.0ft ( " diam) Bench Height: 17.2 it avg
Sub-drill: 0.0 ft avg g
Bulk Explosives: in (kg) out (kg) kg - Hole Depth: 17.2 ftavg g
CENTRA GOLD 70 35,630 29,410 6,220 o - Stone Decking - %
=y Front Row: ftavg %
Packaged Explosives: cs shipped cs returned kg 5 Main Body: ft avg %
FORTEL PRO 75X400 2 2 0 z # Decks: 0 per blast S
o R [e)]
° - Collar Stemming - %
§ Front Row: 7.0 ftavg g
Boosters: kg /unit #usec kg L Main Body: 7.0 ftavg &L
PENTEX 12 (OR EQUIVALENT) 0.34| 272 92.5 % Material used: | 1/2" Clear é
= - Charge Length - §
S Front Row: 10.2 ftavg o
total explosives weight in Blast (kg): 6,312 = Main Body: 10.2 ftavg P
Pkgd Prod (0 kg) % of Total kg: 0.0% - Charge Weight -
Detonators: case #'s ms # used Front Row: 29.7 kg/hole
UNITRONIC 600 6M 1 Main Body: 29.7 kg/hole
EXEL HANDIDET 12m 25/500 24 Max. per delay: kg/delay
CONNECTADET 9M 25 ms 11 SD () Equation: 530.4 kg/delay
CONNECTADET 9M 33ms 2 Total kg Loaded: 6,312 kg
CONNECTADET 9M 65 ms 36 Rock Density: glcc = te/m®
EXEL HANDIDET 9m 25/500 248
Cord & Accessories: Uof M # used - Powder Factor -

HARNESS WIRE DUPLEX (6 PACK) 400M units 1 0.607 Iblyd® Yield PF: 0.139 kglte (actual)
units 0.778 Iblyd® Front row: 0.178 kglte (theoretical)
units 0.778 Iblyd® Main Body: 0.178 kglte (theoretical)

Resource Deployment: 0.778 lolyd® "KPI" PF: 0.178 kglte (theoretical)
# of Blasts today (this Quarry) 1|  NOTES (ANY VARIATION FROM STANDARD):

# of Blasters (this Blast) 1 helper hours 2x6=12hrs

# of Helpers (this Blast) Note Exception 2

# of MMU's (this Blast) 1

Services:

BULK TRUCK CHARGE 1.0

BLASTER HOURS Enter Blaster hours 6.5

HELPER HOURS Enter total Helper man-hours 12.0

SHOT LAYOUT FEE Enter # trips extra beyond 1 0.0

ADVANCED BLAST DESIGN Enter hours 0.0

BORETRACK Enter hours 0.0
Burlington 2019-06-20 Blast 19-010 Floor.xism General Blast Report




2 Blast Report Quarry: Burlington Blast Number: 19-010
ot P P.O. #: Orica Order #: 2496865
The Blasting Nelson Aggregate Blast Date: 2019-06-20 Blast Time: 12:11 PM
page 2 Blast Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
Mid Blast 43.40226 79.88684 0.757512 1.394288
Front Row Corner 43.40197 79.88588 0.757507 1.394272
Back Row Corner 43.40255 79.88732 0.757517 1.394297
Average (Centre of Blast) 43.40226 79.88668 0.757512 1.394286
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 690.9|m
Post Blast Data: ppV: |did mm/s  Trigger set at:| 2.0 /mm/s
frequency: [not Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: |trigger dB Trigger set at:| 115 /dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (2nd Seis. From Centre of Blast) 1002.0|m
Post Blast Data: ppV: |did mm/s  Trigger set at:| 2.0 /mm/s
frequency: [not Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: |trigger dB Trigger set at:| 115 /dB
SouthWest Corner of Property |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading
2nd Reading
Average 0.00000 0.00000 0.000000 0.000000
Distance (3rd Seis. From Centre of Blast) 0.0(m
Post Blast Data: ppV: 0.0lmm/s  Trigger setat:| 2.0 \/mm/s
frequency: 0.0|Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 0.0/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:

W =

Quarry Bench Blasting - 2 Free Faces

D2
302

(690.97 kg
30

477,343 kg
900

Maximum Indicated Charge Weight per Delay = kg

Burlington 2019-06-20 Blast 19-010 Floor.xIsm

Orica

Blaster-in-charge:

General

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

Blast Report
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. Quarry: Burlington Blast Number: 19-010
& Blast Design P.O.# Orica Order #:
JThe Bty Nelson Aggregate Design Date: ~ 2019-06-20
page 1 Blaster-in-charge:  Kevin Toplis Design te Blasted: 61,536 te
Total Holes Loaded: 395 holes
Blast Location:  Floor 011 ... including: Dead Holes
GPS Coordinates: 43.40226 °N Latitude 79.88668  °W Longitude ... and: Helper Holes
Helper Hole Collar: ft avg
# Rows Blasted: 17 rows
Nominal Bit Diameter: Burden: 11.5 ftavg
Primary Bit diam: 101.6 mm 0’ #Holes: 395 = 63200f ( 4 " diam) Spacing: 11.5 ftavg
Secondary Bit diam: mm 0°  #Holes: = 0.0ft ( " diam) # Holes: 40
Tertiary Bit diam: mm 0’ #Holes: = 0.0ft ( " diam)
Burden: 11.5 ftavg
Spacing: 11.5 ftavg
Bench Height: 16.0 ftavg
Sub-drill: 0.0 ftavg
Bulk Expl. Required: kg Hole Depth: 16.0 ftavg
CENTRA GOLD 70
Front Row: ftavg
Pkgd Expl. Required: kg Main Body: ft avg
FORTEL PRO 75X400 2 50
Front Row: 7.0 ftavg
Main Body: 7.0 ftavg
Boosters Required: kg/u # used kg Material used: 3/4" Clear
PENTEX 12 (OR EQUIVALENT) 034 2395 134.3
Front Row: 9.0 ftavg
total explosives weight in Blast (kg): 184 Main Body: 9.0 ftavg
Pkgd Prod (50 kg) % of Total kg: 27.1%
Detonators Required: ms # req'd Front Row: 26.2 kg/hole
UNITRONIC 600 6M 2 Main Body: 26.2 kg/hole
EXEL HANDIDET 12m 25/500 395 Max Chge Wt / delay: 45.0 kg/delay
CONNECTADET 9M 25 ms 3
CONNECTADET 9M 33 ms 1 Required kg Loaded: 184 kg
CONNECTADET 9M 65 ms 24 Rock Density: 2.60 glec = te/m®
Cord & Access. Req'd: Uof M # req'd
WIRE DUPLEX (6 PACK) 400M units 1 Expected Yield PF:  0.003 kgfte (actual)
units Front ro ).168 kgt 1
units - it tica
0.738 Iblyd® "KPI" PF:  0.168 kgfte (theoretical)
1 Drilling to shale, final depths to be determined once shot has been measured
% of Hi 2
ot . 1
Services Req'd:
BULK TRUCK CHARGE 1.0
BLASTER HOURS Enter Blaster hours 0.0
HELPER HOURS Enter total Helper man-hours 0.0
SHOT LAYOUT FEE Enter # trips extra beyond 1 0.0
ADVANCED BLAST DESIGN Enter hours 0.0
|BORETRACK Enter hours 0.0




. Quarry: Burlington Blast Number: 19-010
m;% Blast DBSIgI"I P.O.# Orica Order #:
e B Nelson Aggregate Blast Date: 6/20/2019
page 2
K1
Stemming
7.0

CEN-G 7047.7 Ib

700000

Orica ’
Blaster-in-charge: Keyin 7'-0794{4/
Quarry Manager: Niek /'/6(179—'




2 BIGST RGPOI"T Quarry:. Burlington Blgst Numberf 19-011
LA P.O.#: Orica Order #: 2503180
The sty Nelson Aggregate Blast Date:|  2019-07-04 Blast Time: 11:04 AM
page 1 Blaster-in-charge: Mike Derkinderen (Print Name) Tonnes Blasted:| 23,372 te 8,989|ms
Total tonnes per day:|  23,372/te | NB60-07 oo
Blast Location: Upper Middle North (Bench / Face) Total Holes Loaded: 57 holes
GPS Coordinates: 43.40499 °N Latitude 79.88175  |°W Longitude ... including: 3 | Dead Holes
Centre of Blast Centre of Blast ... and: 0| Helper Holes
Helper Hole Collar: 0.0/t avg
Wind from the: at ‘ 10|kph Temperature:°C # Rows Blasted: 3/ rows
X X - Pattern (Front Row)-
Clear: Rain: Overcast: Burden: 12.0ft avg
Partly Cloudy:| X Snow: Inversion: Ceiling | 3o,ooo|ft Spacing: 10.0 ft avg
# Holes: 20 |front row
- Drilling Information - - Pattern (Main Body) -
Angle from Vertical Nominal Bit Diameter: Burden: 9.0/t avg
Primary Bit diam: 101.6 'mm 0’ #Holes: 53 = 32054ft ( 4 " diam) Spacing: 10.0 ft avg
Secondary Bit diam:| 92.1 |mm 0’  #Holes: 4, = 2419ft ( 35/8 " diam) # Holes: 37 main body
Tertiary Bit diam: mm 0  #Holes: = 0.0ft ( " diam) Bench Height: 58.5 ftavg
Sub-drill: 2.0 ftavg 9
Bulk Explosives: in (kg) out (kg) kg - Hole Depth: 60.5 ftavg g
CENTRA GOLD 70 27,440 19,700 7,740 9 - Stone Decking - %
CENTRA GOLD 70 34,450 32,820 1,630 g Front Row: 0.0 ft avg %
Packaged Explosives: cs shipped cs returned kg = Main Body: 0.0 ft avg %
FORTEL PRO 75X400 2 2 0 - # Decks: 0 per blast S
o [®)]
° - Collar Stemming - %
§ Front Row: 8.0 ftavg g
Boosters: kg /unit #usec kg L Main Body: 8.0 ftavg &L
PENTEX 8 (OR EQUIVALENT) 0.23 57 12.9 % Material used: | 3/4" Clear é
PENTEX 12 (OR EQUIVALENT) 0.34| 57 19.4 % - Charge Length - §
S Front Row: 52.5 ftavg o
total explosives weight in Blast (kg): 9,402 = Main Body: 52.5 ftavg >
Pkgd Prod (0 kg) % of Total kg: 0.0% - Charge Weight -
Detonators: case #'s ms # used Front Row: 153.0 kg/hole
UNITRONIC 600 6M 57 Main Body: 153.0 kg/hole
UNITRONIC 600 20M 25 Max. per delay: kg/delay
UNITRONIC 600 25M 32 SD () Equation: 183.3 kg/delay
Total kg Loaded: 9,402 kg
Rock Density: g/cc = te/m®
Cord & Accessories: Uof M # used - Powder Factor -
HARNESS WIRE DUPLEX (6 PACK) 400M units 1 1.763 Iblyd® Yield PF: 0.402 kglte (actual)
MINI STEM PLUGS - 6015 (4") units 5 1.298 Iblyd® Front row: 0.296 kglte (theoretical)
units 1.731 Iblyd® Main Body: 0.395 kglte (theoretical)
Resource Deployment: 1.586 Iblyd’ "KPI" PF: 0.362 kglte (theoretical)
# of Blasts today (this Quarry) 1 NOTES (ANY VARIATION FROM STANDARD):
# of Blasters (this Blast) 1 F-16 Was measured at 61' the morning of the blast and brought to Nick Heap's attention
# of Helpers (this Blast) Note Exception 2 8' Collars were used due to excessive over burden
# of MMU's (this Blast) 1
Services:
BULK TRUCK CHARGE 1.0
BLASTER HOURS Enter Blaster hours 6.0
HELPER HOURS Enter total Helper man-hours 10.0
SHOT LAYOUT FEE Enter # trips extra beyond 1 0.0
ADVANCED BLAST DESIGN Enter hours 0.0
BORETRACK Enter hours 0.0

Burlington 2019-07-04 Blast 19-010 Upper Middle.xIsm

Public

Blast Report




z Blast Report Quarry: Burlington Blast Number: 19-011
ot A p P.O. #: Orica Order #: 2503180
The Blasting _ Nelson Aggregate Blast Date: 2019-07-04 Blast Time: 11:04 AM
page 2 Bi - 5 5 : -
ast Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
Mid Blast 43.40505 79.88168 0.757561 1.394198
Front Row Corner 43.40470 79.88175 0.757555 1.394200
Back Row Corner 43.40521 79.88182 0.757564 1.394201
Average (Centre of Blast) 43.40499 79.88175 0.757560 1.394199
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 406.2|m
Post Blast Data: ppV: 3.3|mm/s  Trigger setat:| 2.0 \/mm/s
frequency: 20.0{Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 113.5|dB Trigger set at:| 115/dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40605 79.89400 0.757578 1.394413
2nd Reading
Average 43.40605 79.89400 0.757578 1.394413
Distance (2nd Seis. From Centre of Blast) 998.1|m
Post Blast Data: ppV: 0.2|mm/s  Trigger set at:| 2.0 |/mm/s
frequency: 9.1|Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 115.3|dB Trigger set at:| 115/dB
Colling Rd & Blind Line Bruce Trail |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (3rd Seis. From Centre of Blast) 1411.7|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 /mm/s
frequency: [Not Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115 /dB

SouthWest Corner of Property

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:

W =

Quarry Bench Blasting - 2 Free Faces

D2
302

= (406.2)* kg

302

164,998 kg

900

Maximum Indicated Charge Weight per Delay = kg

Burlington 2019-07-04 Blast 19-010 Upper Middle.xlsm

Orica

Blaster-in-charge:

Public

Mcike derkinderen

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

Blast Report




. Quarry: Burlington Blast Number: 19-011
& Blast Desngn P.O. #: Orica Order #: 2503180
e Blasting Nelson Aggregate Blast Date: 7/4/2019
page 2
Paste ShotPlus Diagram inside Rectangle:
E8
7.0
UNI Tronic (?)ms 20ft

PENTEX BC 7 * 200 x1

UNI Tronic (?)ms 66ft
PENTEX BC 12 * 340 x1

AN
56.0

24.000 in

Burlington 2019-07-04 Blast 19-010 Upper Middle.xIsm

Orica

Blaster-in-charge:

Quarry Manager:

Public

Mcike derkinderen
Nick Heap

Signature required, indicating
sign off on Blast Design.

Design p2



Z Instantel Event Report Z Instantel

Date/Time Long at 11:04:45 July 4, 2019 Serial Number BE12877 V 10.72-1.1 Minimate Blaster

Trigger Source Geo: 1.500 mm/s, Mic: 120.0 dB(L) Battery Level 6.4 Volts

Range Geo: 254.0 mm/s Unit Calibration December 4, 2018 by Instantel

Record Time  3.75 sec (Auto=3Sec) at 2048 sps File Name _ TEMP.EVT

Job Number: 1

Notes USBM RI8507 And OSMRE

Location: 2450 #2 Road I | ) L | ) L
Client: Nelson Aggregate - ! L ! oo e
User Name: Orica Canada Inc. 200 T
General: Burlington

Extended Notes 100 €

N43.40245;W-79.87814

Loy

Microphone Linear Weighting
PSPL 113.5 dB(L) at 1.575 sec

ZC Freq 9.1 Hz %
Channel Test Passed (Freq = 20.5 Hz Amp =514 mv ) T T
Tran  Vert Long 2

PPV 2413 1524 3302 mm/s E 20 4

ZC Freq 10.2 43 20 Hz g

Time (Rel. to Trig) 0.338 0.059 0.042 sec 5

Peak Acceleration 0.053 0.053 0.080 g k-]

Peak Displacement 0.026 0.019 0.029 mm g T

Sensor Check Passed Passed Passed T
Frequency 7.4 7.4 74 Hz 1

Overswing Ratio 3.8 3.6 3.9
Peak Vector Sum 3.326 mm/s at 0.042 sec 14 1

~+ g ~+
o
+ ]
2+ Jr % % -+
o
b gX K
+.g o x XX +
[17] o, % @X +@
1+t
1 2 5 10 20 50 100 >
Frequency (Hz)

Tran: + Vert: x Long: @

- P WD,
JUID

P A A b A NN w

Long A\«)MVMA VV W V VY U Y, V \%eRVi \/ 0.0

Vert et sl \ ,,'/ 0.0
1 i “‘ ”/"J
Tran T A “va/"l VAMM.WW/LWAVAAW/\V 1 WV 0.0
:# . . . . | . . . . | . . . . | . . . . | :
0.0 1.0 20 3.0 4.0
Time Scale: 0.20 sec/divAmplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div Sensor Check
Trigger = - <

Printed: July 4, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation



Z Instantel

Event Report

Z Instantel

Date/Time MicL at 11:04:45 July 4, 2019 Serial Number UMG6857 V 10-89 Micromate ISEE
Trigger Source  Geo: 2.000 mm/s, Mic: 115.0 dB(L) Battery Level 3.7 Volts
Range Geo: 254.0 mm/s Unit Calibration January 15, 2019 by Instantel
Record Time 5.009 sec (Auto=5Sec) at 2048 sps File Name UM6857_20190704110445.IDFW
Operator/Setup: MIKE DERKNDEREN/Burlington Bruce TRL.MMB
Notes USBM RI8507 And OSMRE
Location: ~ COLLING RD & BLINDLINE . x L x L
Client: NELSON AGGREGATES -7 ‘ oo e ‘ o e
User Name: ORICA CANADA 200 T
General: No velocity above 1.00 mm/s
Extended Notes 100 4+
N 43.31617 T T
W 80.02664 1 1
Microphone Linear Weighting 50; § 1
PSPL 115.3 dB(L) at 0.007 sec 1 yd 1
ZC Freq 45Hz e
Channel Test Passed (Freq = 19.7 Hz Amp = 1273 mv ) - T T
Tran Vert Long E 20 -+
PPV 0.150 0.102 0.150 mm/s -
ZC Freq 9.1 49 72 Hz 5
Time (Rel. to Trig) -0.188 -0.104 0.141 sec o
Peak Acceleration ~ 0.010 0.012 0.012 g 2 101 T
Peak Displacement 0.003 0.016 0.012 mm T T
Sensor Check Passed Passed Passed 1 1
Frequency 7.3 7.3 71 Hz 5 €
Overswing Ratio 3.3 3.3 3.5 1 1
Peak Vector Sum 0.166 mm/s at -0.060 sec 1 1
ZA% i
1 } ——+———+—+—+1 } ———
<1 2 5 10 20 50 100 >
Frequency (Hz)
Tran: + Vert: x Long: @
. e T o At |
| Yttt
MicL J\Vﬂ /\\//’N\\/ ™ Uhuhuhuh 0.0
Long i }v 0.0
I 1
Vert | Y
Tran il }\/ 0.0
:¢ I S S S e | |
0.0 1.0 2.0 3.0 4.0 5.0

Printed: July 4, 2019 (V 10.74)

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 2.000 mm/s/div Mic: 5.000 pa.(L)/div
Trigger = - <

Format © 1995-2015 Xmark Corporation

Sensor Check



Southwest Corner of property
Nelson Aggregate
Burlington 2019-07-04 Blast 19-011 Upper Middle

Event Report: Monitor Log - Micromate ISEE # UM6859-Compliance
Start Time End Time Status
SERIAL NUMBER: UM6859

Jul 4 /19 10:13:22 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 121.0 dB
Jul 4/1910:13:22 Jul 4 /19 11:37:50 No events recorded. (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 121

Printed: July 4, 2019 (V 10.72 - 10.74) Page 1
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2 BIGST RGPOI"T Quarry:. Burlington Blgst Numberf 19-012
LA P.O.#: Orica Order #: 2505549
The sty Nelson Aggregate Blast Date:|  2019-07-11 Blast Time: 11:01 AM
page 1 Blaster-in-charge: Mike Derkinderen (Print Name) Tonnes Blasted:| 24,817 te 9,545|ms
Total tonnes per day:| 24,817 /te | NB80-02 oo
Blast Location: Upper Middle (Bench / Face) Total Holes Loaded: 51 holes
GPS Coordinates: 43.40358 °N Latitude 79.88181 |°W Longitude ... including: 3 Dead Holes
Centre of Blast Centre of Blast ... and: 0| Helper Holes
Helper Hole Collar: 0.0/t avg
Wind from the: at ‘jl kph Temperature:°C # Rows Blasted: 3/ rows
X X - Pattern (Front Row)-
Clear: Rain:| X Overcast:| X Burden: 12.0 ft avg
Partly Cloudy: Snow: Inversion: Ceiling | 29,209|ft Spacing: 10.0 ft avg
# Holes: 18 |front row
- Drilling Information - - Pattern (Main Body) -
Angle from Vertical Nominal Bit Diameter: Burden: 9.0/t avg
Primary Bit diam: 101.6 |mm 0P #Holes:| 51 = 3,662.6ft ( 4 " diam) Spacing: 10.0 ft avg
Secondary Bit diam: mm 0P  #Holes: = 0.0ft ( " diam) # Holes: 33 main body
Tertiary Bit diam: mm 0  #Holes: = 0.0ft ( " diam) Bench Height: 69.8 ftavg
Sub-drill: 2.0|ftavg g
Bulk Explosives: in (kg) out (kg) kg - Hole Depth: 71.8 ftavg g
CENTRA GOLD 70 33,890 22,660 11,230 9 - Stone Decking - %
g Front Row: 4.0 ftavg %
Packaged Explosives: cs shipped cs returned kg = Main Body: 4.0 |ft avg %
FORTEL PRO 75X400 2 2 0 - # Decks: 3 |per blast S
o R [®)]
° - Collar Stemming - %
§ Front Row: 7.0 ftavg g
Boosters: kg /unit #usec kg L Main Body: 7.0 ftavg &L
PENTEX 8 (OR EQUIVALENT) 0.23 52 11.8 % Material used: | 3/4" Clear é
PENTEX 12 (OR EQUIVALENT) 0.34| 53 18.0 % - Charge Length - §
S Front Row: 60.8 ftavg =
total explosives weight in Blast (kg): 11,260 = Main Body: 60.8 ftavg >
Pkgd Prod (0 kg) % of Total kg: 0.0% - Charge Weight -
Detonators: case #'s ms # used Front Row: 177.3 kg/hole
UNITRONIC 600 6M 48 Main Body: 177.3 kg/hole
UNITRONIC 600 15M 4 Max. per delay: kg/delay
UNITRONIC 600 25M 53 SD () Equation: 115.2 kg/delay
Total kg Loaded: 11,260 kg
Rock Density: g/cc = te/m®
Cord & Accessories: Uof M # used - Powder Factor -
HARNESS WIRE DUPLEX (6 PACK) 400M units 1 1.988 Iblyd® Yield PF: 0.454 kglte (actual)
MINI STEM PLUGS - 6015 (4") units 5 1.260 Iblyd® Front row: 0.287 kglte (theoretical)
units 1.680 Iblyd® Main Body: 0.383 kglte (theoretical)
Resource Deployment: 1.540 Iblyd® "KPI" PF: 0.351 kglte (theoretical)
# of Blasts today (this Quarry) 1 NOTES (ANY VARIATION FROM STANDARD):
# of Blasters (this Blast) 1 Hole E18's top detonator showed an error at blast time (NCO) All holes are double primed so
# of Helpers (this Blast) Note Exception 2 we continued to fire the blast.
# of MMU's (this Blast) 1
Services:
BULK TRUCK CHARGE 1.0
BLASTER HOURS Enter Blaster hours 6.0
HELPER HOURS Enter total Helper man-hours 10.0
SHOT LAYOUT FEE Enter # trips extra beyond 1 0.0
ADVANCED BLAST DESIGN Enter hours 0.0
BORETRACK Enter hours 0.0

Burlington 2019-07-011 Blast 19-012 Upper Middle.xlsm

Public

Blast Report




z Blast Report Quarry: Burlington Blast Number: 19-012
ot A p P.O. #: Orica Order #: 2505549
The Blasting _ Nelson Aggregate Blast Date: 2019-07-11 Blast Time: 11:01 AM
page 2 Bi - 5 5 : -
ast Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
Mid Blast 43.40361 79.88180 0.757536 1.394200
Front Row Corner 43.40336 79.88190 0.757532 1.394202
Back Row Corner 43.40377 79.88172 0.757539 1.394199
Average (Centre of Blast) 43.40358 79.88181 0.757535 1.394201
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 322.0m
Post Blast Data: ppV: 7.9|mm/s  Trigger setat:| 2.0 |/mm/s
frequency: 13.1|Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 119.7|dB Trigger set at:| 115/dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40605 79.89400 0.757578 1.394413
2nd Reading
Average 43.40605 79.89400 0.757578 1.394413
Distance (2nd Seis. From Centre of Blast) 1024.0|m
Post Blast Data: ppV: 0.3|mm/s  Trigger setat:| 2.0 |/mm/s
frequency: 10.0|Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 120.3|dB Trigger set at:| 115/dB
Colling Rd & Blind Line Bruce Trail |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (3rd Seis. From Centre of Blast) 1267.6|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 /mm/s
frequency: [Not Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115 /dB

SouthWest Corner of Property

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:

W =

Quarry Bench Blasting - 2 Free Faces

D2
302

= (322f kg

302

103,684 kg

900

Maximum Indicated Charge Weight per Delay = Ekg

Burlington 2019-07-011 Blast 19-012 Upper Middle.xIsm

Orica

Blaster-in-charge:

Public

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

Blast Report




. Quarry: Burlington Blast Number: 19-012
2 Blast Desugn P.O. #: Orica Order #: 2505549

ORICA )

T Blasting Nelson Aggregate Blast Date:
page 2

Paste ShotPlus Diagram inside Rectangle:
F4
_ 8.0
UNI Tronic (?)ms 20ft

PENTEX BC 7 * 200 x1

UNI Tronic (?)ms 82ft
PENTEX BC 12 * 340 x1

70.9

©4.000 in

Burlington 2019-07-011 Blast 19-012 Upper Middle.xIsm

Orica

Blaster-in-charge:

Quarry Manager:

Public

Mike der Kinderen
Nieh Heapr

Signature required, indicating
sign off on Blast Design.

Design p2



Z Instantel

Event Report

Z Instantel

Date/Time Long at 11:01:03 July 11, 2019 Serial Number BE12877 V 10.72-1.1 Minimate Blaster
Trigger Source Geo: 1.500 mm/s, Mic: 120.0 dB(L) Battery Level 6.3 Volts
Range Geo: 254.0 mm/s Unit Calibration December 4, 2018 by Instantel
Record Time 4.0 sec (Auto=3Sec) at 2048 sps File Name _ TEMP.EVT
Job Number: 1
Notes USBM RI8507 And OSMRE
Location: 2450 #2 Road 254 | P I | P SR
Client: Nelson Aggregate - ! L ! oo e
User Name: Orica Canada Inc. 200 T
General: Burlington
Extended Notes 100 €
N43.40245;W-79.87814 T T
Microphone Linear Weighting T T
PSPL 119.7 dB(L) at 1.034 sec 50— B}
ZC Freq 1.9 Hz
Channel Test Passed (Freq =20.1 Hz Amp =543 mv ) T T
Tran  Vert Long :g
PPV 5461 3.302 7.874 mm/s £ 20— £
ZC Freq 13.7 21 131 Hz g
Time (Rel. to Trig) 0.344 0530 0.218 sec 5
Peak Acceleration 0.080 0.080 0.133 g k-]
Peak Displacement 0.063 0.037 0.111 mm g T
Sensor Check Passed Passed Passed %] T
Frequency 7.4 7.4 73 Hz %40 1
Overswing Ratio 3.7 3.6 4.0 Q‘ﬁ t+ o e
3 ¥
Peak Vector Sum 8.807 mm/s at 0.218 sec + s 9 . . T
+ @
1 ) +f‘ X 1
X o+ g X
2+ xXx, + ¥ . —+
gx @ X
x X g 2
+ xS XX
1 } e ————— -
1 2 5 10 20 50
Frequency (Hz)
Tran: + Vert: x Long: @
. . . . . | . . . . | . . . . | . . . . |
| | | | | i | | | | i | | | | i | | | | i
long | UAUMUNW\J/\UN\/\/AUA g 1\/
1 i M ‘ﬂ\ A :j‘\ [
Vert T ARSI AVRVIAY 17
1 1
mran 1 AL AL 1~
TPV Iy V
:# . . . . | . . . . | . . . . | . . . . | :
0.0 1.0 20 3.0 4.0

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

Trigger = - <

Printed: July 11, 2019 (V 10.74)

Format © 1995-2015 Xmark Corporation

Sensor Check

0.0

0.0

0.0

0.0



Z Instantel Event Report Z Instantel

Date/Time MicL at 11:01:04 July 11, 2019 Serial Number UMG6857 V 10-89 Micromate ISEE
Trigger Source  Geo: 2.000 mm/s, Mic: 115.0 dB(L) Battery Level 3.6 Volts
Range Geo: 254.0 mm/s Unit Calibration January 15, 2019 by Instantel
Record Time 5.133 sec (Auto=5Sec) at 2048 sps File Name UM6857_20190711110104.IDFW
Operator/Setup: MIKE DERKNDEREN/Burlington Bruce TRL.MMB
Notes USBM RI8507 And OSMRE
Location: ~ COLLING RD & BLINDLINE . x L x L
Client: NELSON AGGREGATES -7 ‘ oo e ‘ o e
User Name: ORICA CANADA 200 T
General: No velocity above 1.00 mm/s
Extended Notes 100 4+
N 43.31617 T T
W 80.02664 1 1
Microphone Linear Weighting 50; § 1
PSPL 120.3 dB(L) at 0.011 sec 1 1
ZC Freq 10.6 Hz
Channel Test Passed (Freq = 19.7 Hz Amp = 1329 mv ) - T T
Tran Vert Long E 20 -+
PPV 0.252 0.102 0.158 mm/s -
ZC Freq 10.0 6.4 90 Hz 5
Time (Rel. to Trig) 0.046 -0.164 0.511 sec o
Peak Acceleration ~ 0.010 0.010 0.012 g 2 101 T
Peak Displacement 0.004 0.002 0.003 mm T T
Sensor Check Passed Passed Passed 1 1
Frequency 7.3 7.3 71 Hz 5 €
Overswing Ratio 3.4 3.3 3.5 1 1
Peak Vector Sum 0.275 mm/s at 0.053 sec 1 1
ZA% i
1 | R | L
1 2 5 10 20 50 100 >
Frequency (Hz)

Tran: + Vert: x Long: @

4 | 4 | 4 | 4 | 4 | 4 |
' I ' I ' I ' I ' I ' I

MicL WU —

—
B
j
I
—
I

.

Vert }“ —— 0.0

L1
e —

Tran

yaut

0.0 1.0 20 3.0 4.0 5.0 6.0
Time Scale: 0.50 sec/div Amplitude Scale: Geo: 2.000 mm/s/div Mic: 5.000 pa.(L)/div Sensor Check
Trigger = - <

Printed: July 11, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation



Southwest Corner of property
Nelson Aggregate
Burlington 2019-07-11 Blast 19-12 Upper Middle

Event Report: Monitor Log - Micromate ISEE # UM6859-Compliance
Start Time End Time Status
SERIAL NUMBER: UM6859

Jul 11 /19 06:21:03 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 121.0 dB
Jul 11 /19 06:21:02 Jul 11 /19 11:33:15 No events recorded. (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 1.

Printed: July 11, 2019 (V 10.72 - 10.74) Page 1
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2 BIGST RGPOI"T Quarry:. Burlington Blgst Numberf 19-014
LA P.O.#: Orica Order #: 2512320
The sty Nelson Aggregate Blast Date:|  2019-07-30 Blast Time: 12:20 PM
page 1 Blaster-in-charge: Mike Derkinderen (Print Name) Tonnes Blasted:| 21,052 te 8,097|ms
Total tonnes per day:|  21,052/te | NB60-07 oo
Blast Location: Upper Middle (Bench / Face) Total Holes Loaded: 45 |holes
GPS Coordinates: 43.40355 °N Latitude 79.88169  |°W Longitude ... including: 3 Dead Holes
Centre of Blast Centre of Blast ... and: 0| Helper Holes
Helper Hole Collar: 0.0/t avg
Wind from the: at ‘jl kph Temperature:°C # Rows Blasted: 3/ rows
X X - Pattern (Front Row)-
Clear: Rain: Overcast: Burden: 12.0ft avg
Partly Cloudy:| X Snow: Inversion: Ceiling | 2,552|ft Spacing: 10.0 ft avg
# Holes: 17 |front row
- Drilling Information - - Pattern (Main Body) -
Angle from Vertical Nominal Bit Diameter: Burden: 9.0/t avg
Primary Bit diam: 101.6 'mm 0|’ #Holes:| 45 = 3,1133ft ( 4 " diam) Spacing: 10.0 ft avg
Secondary Bit diam: mm °  #Holes: = 0.0ft ( " diam) # Holes: 28 main body
Tertiary Bit diam: mm °  #Holes: = 0.0ft ( " diam) Bench Height: 67.2 ftavg
Sub-drill: 2.0 ftavg g
Bulk Explosives: in (kg) out (kg) kg - Hole Depth: 69.2 ftavg g
CENTRA GOLD 70 36,290 26,610 9,680 9 - Stone Decking - %
=y Front Row: 0.0 ftavg %
Packaged Explosives: cs shipped cs returned kg = Main Body: 5.0 ft avg %
FORTEL PRO 75X400 2 1 25 - # Decks: 1 per blast S
o R [®)]
° - Collar Stemming - %
§ Front Row: 7.0 ftavg g
Boosters: kg /unit #usec kg L Main Body: 7.0 ftavg &L
PENTEX 8 (OR EQUIVALENT) 0.23 46 10.4 % Material used: | 3/4" Clear é
PENTEX 12 (OR EQUIVALENT) 0.34| 46 15.6 % - Charge Length - §
S Front Row: 62.2 ftavg o
total explosives weight in Blast (kg): 9,731 = Main Body: 57.2 ftavg >
Pkgd Prod (25 kg) % of Total kg: 0.3% - Charge Weight -
Detonators: case #'s ms # used Front Row: 181.3 kg/hole
UNITRONIC 600 6M 45 Main Body: 166.7 kg/hole
UNITRONIC 600 15M 2 Max. per delay: kg/delay
UNITRONIC 600 25M 45 SD () Equation: 108.4 kg/delay
Total kg Loaded: 9,731 kg
Rock Density: g/cc = te/m®
Cord & Accessories: Uof M # used - Powder Factor -
HARNESS WIRE DUPLEX (6 PACK) 400M units 1 2.026 Iblyd® Yield PF: 0.462 kglte (actual)
MINI STEM PLUGS - 6015 (4") units 1.339 Iblyd® Front row: 0.305 kglte (theoretical)
units 1.641 Iblyd® Main Body: 0.375 kglte (theoretical)
Resource Deployment: 1.541 lolyd® "KPI" PF: 0.352 kglte (theoretical)
# of Blasts today (this Quarry) 1|  NOTES (ANY VARIATION FROM STANDARD):
# of Blasters (this Blast) 1 Hole 15 received a 5' stone deck due to void identified while loading
# of Helpers (this Blast) Note Exception 2
# of MMU's (this Blast) 1
Services:
BULK TRUCK CHARGE 1.0
BLASTER HOURS Enter Blaster hours 7.0
HELPER HOURS Enter total Helper man-hours 11.0
SHOT LAYOUT FEE Enter # trips extra beyond 1 0.0
ADVANCED BLAST DESIGN Enter hours 0.0
BORETRACK Enter hours 0.0

Burlington 2019-07-30 Blast 19-014 Upper Middle.xIsm

Public

Blast Report




z Blast Report Quarry: Burlington Blast Number: 19-014
o~ P P.O. #: Orica Order #: 2512320
The Blasting _ Nelson Aggregate Blast Date: 2019-07-30 Blast Time: 12:20 PM
page 2 Bi - 5 5 : -
ast Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
Mid Blast 43.40354 79.88170 0.757535 1.394199
Front Row Corner 43.40376 79.88168 0.757539 1.394198
Back Row Corner 43.40336 79.88170 0.757532 1.394199
Average (Centre of Blast) 43.40355 79.88169 0.757535 1.394199
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 312.4|m
Post Blast Data: ppV: 7.7|mm/s  Trigger setat:| 2.0 |/mm/s
frequency: 12.8|Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 120.7|dB Trigger set at:| 115/dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40605 79.89400 0.757578 1.394413
2nd Reading
Average 43.40605 79.89400 0.757578 1.394413
Distance (2nd Seis. From Centre of Blast) 1033.6|m
Post Blast Data: ppV: 0.2|mm/s  Trigger set at:| 2.0 |/mm/s
frequency: 8.9|Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 120.5|dB Trigger set at:| 115/dB
Colling Rd & Blind Line Bruce Trail |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (3rd Seis. From Centre of Blast) 1269.2|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 /mm/s
frequency: [Not Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115 /dB

SouthWest Corner of Property

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:

W =

Quarry Bench Blasting - 2 Free Faces

D2
302

= (3124)* kg

302

97,594 kg

900

Maximum Indicated Charge Weight per Delay = kg

Burlington 2019-07-30 Blast 19-014 Upper Middle.xlsm

Orica

Blaster-in-charge:

Public

Mcike derkinderen

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

Blast Report




. Quarry: Burlington Blast Number: 19-014
&q Blast Desugn P.O. #: Orica Order #: 2512320
i Blasting Nelson Aggregate Blast Date: 7/30/2019
page 2
Paste ShotPlus Diagram inside Rectangle:
F4
_ 8.0
UNI Tronic (?)ms 20ft
PENTEX BC 7 * 200 x1
UNI Tronic (?)ms 82ft
PENTEX BC 12 * 340 x1 l\
70.9
24.000 in
Orica . .
Blaster-in-charge: Mcike Ader Kinderen
Quarry Manager: /VLWV /‘/W

Burlington 2019-07-30 Blast 19-014 Upper Middle.xIsm

Public

Signature required, indicating
sign off on Blast Design.

Design p2



[— [—
2 Instantel Event Report Z Instantel
Date/Time Long at 12:20:36 July 30, 2019 Serial Number BE12877 V 10.72-1.1 Minimate Blaster
Trigger Source Geo: 1.500 mm/s, Mic: 120.0 dB(L) Battery Level 6.3 Volts
Range Geo: 254.0 mm/s Unit Calibration December 4, 2018 by Instantel
Record Time 4.0 sec (Auto=3Sec) at 2048 sps File Name _ TEMP.EVT
Job Number: 1
Notes USBM RI8507 And OSMRE
Location: 2450 #2 Sideroad I | N | ) L
Client: Nelson Aggregate - ! L ! ' e
User Name: Orica Canada Inc. 200 T
General: Burlington
Extended Notes 100 €
Sand Bagged T T
N43.40245W-79.87814 il il
Microphone  Linear Weighting S0 T
PSPL 120.7 dB(L) at 1.059 sec e
ZC Freq 2.7 Hz T T
Channel Test Passed (Freq = 20.1 Hz Amp =556 mv ) — 1+ +
n e
Tran Vert Long E 20 4
PPV 4699 2794 7.747 mm/s g
ZC Freq 171 23 128 Hz 5
Time (Rel. to Trig) 0.143 0.237 0430 sec k-]
Peak Acceleration 0.080 0.080 0.106 g g T
Peak Displacement 0.049 0.023 0.091 mm ) T
Sensor Check Passed Passed Passed ) T
Frequency 75 7.4 73 Hz 2 o 1
Overswing Ratio 37 36 40 [ ®% ¢ i
Peak Vector Sum 7.832 mm/s at 0.430 sec 2 LR 4
1 o LY 1
+ )Q-"- XX X X
2+ o F X % -+
X X
+ % T X
o x x "
X ++@ x| +X (4]
1 } ————f———+1 & * e
1 2 5 10 20 50
Frequency (Hz)
Tran: + Vert: x Long: @
. . . . | . . . | . . . . | . . . . |
| | | | i | | | i | | | | i | | | | i
MicL AN \/ UDUDUHUNU
oy | \/Mw/\v”ﬂp}\wﬂvﬂ\/v” }V
: ] mm\ Y A : | -
Vert T ! w‘n‘\ib U‘ v \M“ \f‘u v/"‘U\f Ty i ‘\‘ ]
4 . \ ’/"’
T NTITTNT [ IAN
Tran \/ RVAAV)
AR : V
:# . . . | . . . | . . . . | . . . . | :
0.0 1.0 20 3.0 4.0

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

Trigger = -

Printed: July 30, 2019 (V 10.74)

Format © 1995-2015 Xmark Corporation

Sensor Check

0.0

0.0

0.0

0.0



[ — [ —
Z Instantel Event Report Z Instantel
Date/Time MicL at 12:20:37 July 30, 2019 Serial Number UMG6857 V 10-89 Micromate ISEE
Trigger Source  Geo: 2.000 mm/s, Mic: 115.0 dB(L) Battery Level 3.5 Volts
Range Geo: 254.0 mm/s Unit Calibration January 15, 2019 by Instantel
Record Time 5.147 sec (Auto=5Sec) at 2048 sps File Name UM6857_20190730122037.IDFW
Operator/Setup: MIKE DERKNDEREN/Burlington Bruce TRL.MMB
Notes USBM RI8507 And OSMRE
Location: ~ COLLING RD & BLINDLINE . x L x L
Client: NELSON AGGREGATES -7 ‘ oo e ‘ o e
User Name: ORICA CANADA 200 T
General: No velocity above 1.00 mm/s
Extended Notes 100 4+
N 43.31617 T T
W 80.02664 1 1
Microphone Linear Weighting 50; § ?
PSPL 120.5 dB(L) at 0.011 sec 1 yd 1
ZC Freq 11.0 Hz
Channel Test Passed (Freq = 19.7 Hz Amp = 1301 mv ) - T T
Tran Vert Long E 20 -+
PPV 0.166 0.102 0.150 mm/s -
ZC Freq 8.9 5.4 81 Hz 5
Time (Rel. to Trig) 0.185 -0.232 0.012 sec o
Peak Acceleration ~ 0.010 0.010 0.013 g 2 101 T
Peak Displacement 0.018 0.044 0.003 mm T T
Sensor Check Passed Passed Passed 1 1
Frequency 7.3 7.3 73 Hz 5 €
Overswing Ratio 3.4 3.3 3.3 1 1
Peak Vector Sum 0.209 mm/s at 0.185 sec 1 1
ZA% i
1 } ——+———+—+—+1 } ———
<1 2 5 10 20 50 100 >
Frequency (Hz)
Tran: + Vert: x Long: @
y | y | y | y | y | y |
' I ' I ' I ' I ' I ' I
Long i }v 0.0
I 1
Vert 1 00
Tran i }v 0.0
1 | | | | | | | | | | | | |
0.0 1.0 20 3.0 4.0 5.0 6.0

Printed: July 30, 2019 (V 10.74)

Time Scale: 0.50 sec/div Amplitude Scale: Geo: 2.000 mm/s/div Mic: 5.000 pa.(L)/div
Trigger = - <

Format © 1995-2015 Xmark Corporation

Sensor Check



South west corner of property(N43.39339W-79.88880)
Nelson Aggregate
Burlington 2019-07-30 Blast 19-014

Event Report: Monitor Log - Micromate ISEE # UM6859-Compliance
Start Time End Time Status

SERIAL NUMBER: UM6859

Jul 30 /19 05:43:58 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 121.0 dB

Jul 30 /19 11:20:23 Jul 30 /19 11:20:26 Event recorded. Trigger Level Long: 1.50 mm/s

Jul 30 /19 12:43:42 Jul 30 /19 12:43:46 Event recorded. Trigger Level Tran: 1.50 mm/s

Jul 30 /19 12:43:46 Jul 30 /19 12:43:53 Event recorded. (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic: 121.0

Printed: July 30, 2019 (V 10.72 - 10.74) Page 1
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2 BIGST RGPOI"T Quarry:. Burlington Blgst Numberf 19-015
LA P.O.#: Orica Order #: 2517100
The sty Nelson Aggregate Blast Date:]  2019-08-12 Blast Time: 12:10 PM
page 1 Blaster-in-charge: Mike Derkinderen (Print Name) Tonnes Blasted:| 28,893 te | 11,113|ms
Total tonnes per day:| 28,893 /te | NB60-06 oo
Blast Location: Upper Middle (Bench / Face) Total Holes Loaded: 66 holes
GPS Coordinates: 43.40432 °N Latitude 79.88176 | °W Longitude ... including: 0 Dead Holes
Centre of Blast Centre of Blast ... and: 0| Helper Holes
Helper Hole Collar: 0.0/t avg
Wind from the: at ‘II kph Temperature:°C # Rows Blasted: 3/ rows
X X - Pattern (Front Row)-
Clear: Rain: Overcast: Burden: 12.0ft avg
Partly Cloudy:| X Snow: Inversion: Ceiling | 3o,ooo|ft Spacing: 10.0 ft avg
# Holes: 30|front row
- Drilling Information - - Pattern (Main Body) -
Angle from Vertical Nominal Bit Diameter: Burden: 9.0/t avg
Primary Bit diam: 101.6 'mm 0’ #Holes: 64 = 3,799.9ft ( 4 " diam) Spacing: 10.0 ft avg
Secondary Bit diam:| 92.1 |mm 0’  #Holes: 2| = 118.7ft ( 35/8" diam) # Holes: 36 main body
Tertiary Bit diam: mm 0  #Holes: = 0.0ft ( " diam) Bench Height: 57.4 ftavg
Sub-drill: 2.0|ftavg g
Bulk Explosives: in (kg) out (kg) kg - Hole Depth: 59.4 ftavg g
CENTRA GOLD 70 33,850 22,690 11,160 9 - Stone Decking - %
=y Front Row: 8.0 ftavg %
Packaged Explosives: cs shipped cs returned kg = Main Body: 0.0 ft avg %
- # Decks: 3 |per blast S
% - Collar Stemming - %
§ Front Row: 8.0 ftavg g
Boosters: kg /unit #usec kg L Main Body: 7.0 ftavg &L
PENTEX 8 (OR EQUIVALENT) 0.23 69 15.7 % Material used: | 3/4" Clear é
PENTEX 12 (OR EQUIVALENT) 0.34| 69 235 % - Charge Length - §
S Front Row: 43.4 ftavg o
total explosives weight in Blast (kg): 11,199 = Main Body: 52.4 ftavg >
Pkgd Prod (0 kg) % of Total kg: 0.0% - Charge Weight -
Detonators: case #'s ms # used Front Row: 126.5 kg/hole
UNITRONIC 600 6M 65 Main Body: 152.7 kg/hole
UNITRONIC 600 20M 43 Max. per delay: kg/delay
UNITRONIC 600 25M 30 SD () Equation: 143.8 kg/delay
Total kg Loaded: 11,199 kg
Rock Density: g/cc = te/m®
Cord & Accessories: Uof M # used - Powder Factor -
HARNESS WIRE DUPLEX (6 PACK) 400M units 1 1.699 Iblyd® Yield PF: 0.388 kglte (actual)
MINI STEM PLUGS - 6015 (4") units 2 1.093 Iblyd® Front row: 0.250 kglte (theoretical)
units 1.760 Iblyd® Main Body: 0.402 kglte (theoretical)
Resource Deployment: 1.538 Iblyd’ "KPI" PF: 0.351 kglte (theoretical)
# of Blasts today (this Quarry) 1 NOTES (ANY VARIATION FROM STANDARD):
# of Blasters (this Blast) 1 3 Stone decks were added due to voids identified by driller on the drill log.
# of Helpers (this Blast) Note Exception 2
# of MMU's (this Blast) 1
Services:
BULK TRUCK CHARGE 1.0
BLASTER HOURS Enter Blaster hours 6.0
HELPER HOURS Enter total Helper man-hours 10.0
SHOT LAYOUT FEE Enter # trips extra beyond 1 0.0
ADVANCED BLAST DESIGN Enter hours 0.0
BORETRACK Enter hours 0.0

Burlington 2019-08-12 Blast 19-015 Upper Middle.xIsm

Public

Blast Report




z Blast Report Quarry: Burlington Blast Number: 19-015
o~ P P.O. #: Orica Order #: 2517100
The Blasting _ Nelson Aggregate Blast Date: 2019-08-12 Blast Time: 12:10 PM
page 2 Bi - 5 5 : -
ast Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
Mid Blast 43.40437 79.88178 0.757549 1.394200
Front Row Corner 43.40390 79.88181 0.757541 1.394201
Back Row Corner 43.40470 79.88170 0.757555 1.394199
Average (Centre of Blast) 43.40432 79.88176 0.757548 1.394200
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 359.7|\m
Post Blast Data: ppV: 3.9|mm/s  Trigger setat:| 2.0 |/mm/s
frequency: 11.6|Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 112.8|dB Trigger set at:| 115/dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40605 79.89400 0.757578 1.394413
2nd Reading
Average 43.40605 79.89400 0.757578 1.394413
Distance (2nd Seis. From Centre of Blast) 1008.2|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 /mm/s
frequency: [Not Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115/dB
Colling Rd & Blind Line Bruce Trail |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39329 79.88868 0.757356 1.394321
2nd Reading
Average 43.39329 79.88868 0.757356 1.394321
Distance (3rd Seis. From Centre of Blast) 1349.6|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 /mm/s
frequency: [Not Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115 /dB

SouthWest Corner of Property

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:

W =

Quarry Bench Blasting - 2 Free Faces

D2
302

= (359.7)* kg

302

129,384 kg

900

Maximum Indicated Charge Weight per Delay = kg

Burlington 2019-08-12 Blast 19-015 Upper Middle.xlsm

Orica

Blaster-in-charge:

Public

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

Blast Report




. Quarry: Burlington Blast Number: 19-015
&q Blast Desugn P.O. #: Orica Order #: 2517100
i Blasting Nelson Aggregate Blast Date: 8/12/2019
page 2
Paste ShotPlus Diagram inside Rectangle:
F4
_ 8.0
UNI Tronic (?)ms 20ft
PENTEX BC 7 * 200 x1
UNI Tronic (?)ms 82ft
PENTEX BC 12 * 340 x1 l\
70.9
24.000 in
Orica . .
Blaster-in-charge: Mcike Ader Kinderen
Quarry Manager: /VLWV /‘/W

Burlington 2019-08-12 Blast 19-015 Upper Middle.xIsm

Public

Signature required, indicating
sign off on Blast Design.

Design p2



[— [—
2 Instantel Event Report Z Instantel
Date/Time Long at 12:10:05 August 12, 2019 Serial Number BE12877 V 10.72-1.1 Minimate Blaster
Trigger Source Geo: 1.500 mm/s, Mic: 120.0 dB(L) Battery Level 6.3 Volts
Range Geo: 254.0 mm/s Unit Calibration December 4, 2018 by Instantel
Record Time  4.25 sec (Auto=3Sec) at 2048 sps File Name _ TEMP.EVT
Job Number: 1
Notes USBM RI8507 And OSMRE
Location: 2450 2nd Line, Burlington,On oA | N | L
Client: Nelson Aggregate - ! L ! oo e
User Name: Orica Canada Inc. 200 T
General: Burlington
Extended Notes 100 €
Sand Bagged T T
N43.40245:W-79.87814 il il
Microphone  Linear Weighting S0 ] T
PSPL 112.8 dB(L) at 1.056 sec
ZC Freq 2.4 Hz T T
Channel Test Passed (Freq = 20.1 Hz Amp =533 mv ) — 1+ +
n e
Tran Vert Long E 20 4
PPV 3.683 1778 3.937 mm/s g
ZC Freq 125 13.1 116 Hz 5
Time (Rel. to Trig) 0.388 0.312 0494 sec k-]
Peak Acceleration 0.053 0.053 0.080 g g T
Peak Displacement 0.044 0.018 0.052 mm T
Sensor Check Passed Passed Passed 1
Frequency 7.5 7.4 74 Hz 1
Overswing Ratio 3.8 3.6 4.0
1 g 1
Peak Vector Sum 4.111 mm/s at 0.491 sec 1} ;eﬂ
1 2 1
b0 5 & 2
4]
21 s 3 @ . +
2°9.+ X +
bS] ax (7]
. X X
o T+ X
1 | —— g+
1 2 5 10 20 50 100 >
Frequency (Hz)
Tran: + Vert: x Long: @
. e T o At |
| Yttt
MicL /‘\/\mw At AN . /\U A UhUhUhUhU 0.0
1, ﬂuﬂﬂ\/\ﬂ A/\m 1
Long T WWVUWV\;U\W \/ 0.0
T 1
Vert — /\fv'b\w‘v‘wj\v/\wf A\l gt T 7 0.0
T LN g 0o A 1~
Tran T M w/\ww \/ U VJ W v UAV VAV NAY i V 0.0
:¢ —t 4+ :
0.0 1.0 2.0 3.0 4.0 5.0

Sensor Check

Time Scale: 0.20 sec/divAmplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div
Trigger = - <

Printed: August 12, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation



Coling rd & Blind Line ( Bruce Trail)
Nelson Aggregate
Burlington 2019-08-12 Blast 19-015 Upper Middle

Event Report: Monitor Log - Micromate ISEE # UM6857-Compliance
Start Time End Time Status

SERIAL NUMBER: UM6857
Start Monitoring Waveform Geo: 2.00 mm/s Mic: 115.0 dB
No events recorded. (Keyboard Exit) Waveform Geo: 2.00 mm/s Mic:

Aug 12 /19 06:04:45
Aug 12 /19 06:04:45 Aug 12 /19 12:42:41

Printed: August 12, 2019 (V 10.72 - 10.74) Page 1



SW Corner of Property
Nelson Aggregate
Burlington 2019-08-12 Blast 19-015 Upper Middle

Event Report: Monitor Log - Micromate ISEE # UM6859-Compliance
Start Time End Time Status

SERIAL NUMBER: UM6859
Aug 12 /19 06:09:14 Start Monitoring Waveform Geo: 1.50 mm/s Mic: 115.0 dB
Aug 12 /19 06:09:14 Aug 12 /19 12:38:37 No events recorded. (Keyboard Exit) Waveform Geo: 1.50 mm/s Mic:

Printed: August 12, 2019 (V 10.72 - 10.74) Page 1
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2 BIGST RGPOI"T Quarry:. Burlington Blgst Numberf 19-016
~~ P.O. # Orica Order #: 2521575
The sty Nelson Aggregate Blast Date:]  2019-08-22 Blast Time: 12:04 PM
page 1 Blaster-in-charge: Mike Derkinderen (Print Name) Tonnes Blasted:| 30,187 te | 11,610|ms
Total tonnes per day:| 30,187 te TBD oo
Blast Location: Upper Middle (Bench / Face) Total Holes Loaded: 70 holes
GPS Coordinates: 43.40434 °N Latitude 79.88168 | °W Longitude ... including: 0 Dead Holes
Centre of Blast Centre of Blast ... and: 2 Helper Holes
Helper Hole Collar: 35.0 ftavg
Wind from the: at ‘ 15|kph Temperature:°C # Rows Blasted: 2 rows
X X - Pattern (Front Row)-
Clear: Rain: Overcast: Burden: 12.0ft avg
Partly Cloudy:| X Snow: Inversion: Ceiling | 9,144|ft Spacing: 10.0 ft avg
# Holes: 34 |front row
- Drilling Information - - Pattern (Back Row) -
Angle from Vertical Nominal Bit Diameter: Burden: 9.0/t avg
Primary Bit diam: 101.6 |mm 0P #Holes:| 66 = 3,937.6ft ( 4 " diam) Spacing: 10.0 ft avg
Secondary Bit diam:| 114.3 |mm 0’  #Holes: 4, = 238.6ft ( 41/2" diam) # Holes: 36 back row
Tertiary Bit diam: mm 0  #Holes: = 0.0ft ( " diam) Bench Height: 57.7 ftavg
Sub-drill: 2.0|ftavg g
Bulk Explosives: in (kg) out (kg) kg - Hole Depth: 59.7 ftavg g
CENTRA GOLD 70 33,930 22,980 10,950 9 - Stone Decking - %
g Front Row: 4.0 ftavg %
Packaged Explosives: cs shipped cs returned kg = Back Row: 4.0 |ft avg %
FORTEL PRO 75X400 2 1 25 - # Decks: 68 |per blast S
o R [®)]
° - Collar Stemming - %
§ Front Row: 8.0 ftavg g
Boosters: kg /unit #usec kg L Back Row: 7.0 ftavg &L
PENTEX 12 (OR EQUIVALENT) 0.34 68 231 % Material used: | 3/4" Clear é
PENTEX DUO (OR EQUIVALENT) 045/ 70 31.8 % - Charge Length - §
S Front Row: 47.7 ftavg o
total explosives weight in Blast (kg): 11,030 = Back Row: 48.7 ftavg >
Pkgd Prod (25 kg) % of Total kg: 0.2% - Charge Weight -
Detonators: case #'s ms # used Front Row: 139.0 kg/hole
UNITRONIC 600 9M 23 Back Row: 141.9 kg/hole
UNITRONIC 600 15M 45 Max. per delay: kg/delay
UNITRONIC 600 20M 18 SD () Equation: 5.0 kg/delay
UNITRONIC 600 25M 52 Total kg Loaded: 11,030 kg
EXEL MS 18m 25 ms 25 Rock Density: g/cc = te/m®
EXEL MS 25m 25 ms 45
Cord & Accessories: Uof M # used - Powder Factor -
HARNESS WIRE DUPLEX (6 PACK) 400M units 1 1.601 Iblyd® Yield PF: 0.365 kglte (actual)
MINI STEM PLUGS - 6015 (4") units 1 1.196 Iblyd® Front row: 0.273 kglte (theoretical)
units 1.628 Iblyd® Main Body: 0.371 kglte (theoretical)
Resource Deployment: 1.412 lolyd® "KPI" PF: 0.322 kglte (theoretical)
# of Blasts today (this Quarry) 1 NOTES (ANY VARIATION FROM STANDARD):
# of Blasters (this Blast) 1 Package was used to bring up collars
# of Helpers (this Blast) Note Exception 2
# of MMU's (this Blast) 1 Rate code to be determined by sale rep.
Services:
BULK TRUCK CHARGE 1.0
BLASTER HOURS Enter Blaster hours 6.0
HELPER HOURS Enter total Helper man-hours 10.0
SHOT LAYOUT FEE Enter # trips extra beyond 1 0.0
ADVANCED BLAST DESIGN Enter hours 0.0
BORETRACK Enter hours 0.0
Burlington 2019-08-22 Blast 19-016 Upper Middle.xism Public Blast Report




z Blast Report Quarry: Burlington Blast Number: 19-016
ot A p P.O. #: Orica Order #: 2521575
The Blasting _ Nelson Aggregate Blast Date: 2019-08-22 Blast Time: 12:04 PM
page 2 Bi - 5 5 : -
ast Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
Mid Blast 43.40439 79.88167 0.757549 1.394198
Front Row Corner 43.40387 79.88176 0.757540 1.394200
Back Row Corner 43.40478 79.88161 0.757556 1.394197
Average (Centre of Blast) 43.40434 79.88168 0.757549 1.394198
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 355.8|m
Post Blast Data: ppV: 7.2|mm/s  Trigger set at:| 2.0 |/mm/s
frequency: 12.5|Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 116.7|dB Trigger set at:| 115/dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (2nd Seis. From Centre of Blast) 1348.6|m
Post Blast Data: ppV: 1.5/mm/s  Trigger set at:| 2.0 /mm/s
frequency: 41.0{Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 111.3|dB Trigger set at:| 115 /dB
South West Corner of property |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40466 79.88098 0.757554 1.394186
2nd Reading
Average 43.40466 79.88098 0.757554 1.394186
Distance (3rd Seis. From Centre of Blast) 67.1|m
Post Blast Data: ppV: | 48.64 xk&|mm/s  Trigger setat: 2.0 \/mm/s
frequency: 30 %08 | Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: | 128.3 xksxdod | dB Trigger set at:| 115 /dB

Gas Line

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:

W =

Quarry Bench Blasting - 2 Free Faces

DZ

30

= (67.1)* kg
30
4,502 kg
900

Maximum Indicated Charge Weight per Delay = |I|kg

Burlington 2019-08-22 Blast 19-016 Upper Middle.xlsm

Orica

Blaster-in-charge:

Public

Mcike derkinderen

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

Blast Report




. Quarry: Burlington Blast Number: 19-016
2 Blast Desngn P.O. #: Orica Order #: 2521575

ORICA

oo Blasing Nelson Aggregate Blast Date:

Professionals™
page 2

Paste ShotPlus Diagram inside Rectangle:
E28

—

Burlington 2019-08-22 Blast 19-016 Upper Middle.xIsm

7.9 S
\
\
N\
UNI Tronic (?)ms 33ft §
PENTEX BC 12 * 340 x1 |\
24.4 \
28.4
N\
\
N\
N\
N\
N\
N\
N\
N\
N\
. )
;;‘isf:r-in-charge: Mcike Ader Kinderen
Quarry Manager: /VLWV /L/W

Signature required, indicating
sign off on Blast Design.

Design p2




Z Instantel

Date/Time Long at 12:05:01 August 22, 2019
Trigger Source Geo: 1.500 mm/s, Mic: 120.0 dB(L)

Event Report

Serial Number
Battery Level

Z Instantel

BE12877 V 10.72-1.1 Minimate Blaster
6.3 Volts

Range Geo: 254.0 mm/s Unit Calibration December 4, 2018 by Instantel
Record Time  4.25 sec (Auto=3Sec) at 2048 sps File Name _ TEMP.EVT
Job Number: 1
Notes USBM RI8507 And OSMRE
Location: 2450 2nd Line oA | ) | | ) L
Client: Nelson Aggregate - ! L ! oo e
User Name: Orica Canada Inc. 200 T
General: Burlington
Extended Notes 100 €
Sand Bagged T T
N43.40245,W-79.87814 il il
Microphone Linear Weighting S0 ] T
PSPL 116.7 dB(L) at 2.612 sec
ZC Freq 2.6 Hz 1 1
Channel Test Passed (Freq = 20.1 Hz Amp =530 mv ) — 1+ +
n e
Tran Vert Long E 20 4
PPV 7239 2794 4572 mmls g
ZC Freq 125 33 13.3 Hz 5
Time (Rel. to Trig) 0.864 0.165 0.793 sec k-]
Peak Acceleration 0.106 0.080 0.080 g g T
Peak Displacement 0.079 0.019 0.050 mm N T
Sensor Check Passed Passed Passed + 1
Frequency 7.4 7.4 73 Hz + e
Overswing Ratio 3.8 3.6 3.9 1 g + 1
Peak Vector Sum 7.523 mm/s at 0.864 sec 20 22
1 A +® . %Jr 1
2l m++g xx-l_i_ & 1
o+ X X
(4] gx+ 4@ @;
o0 (4] 18 Xf ® X)%«?x 2
1 -
1 2 5 10 20 50 100 >
Frequency (Hz)
Tran: + Vert: x Long: @
. e T o At |
| Yttt
MicL 1 A anstialy “Wmf\.d\ MVJ\MAM/J\ MWM[\/\ Sa— L Muw | h h h h 0.0
{ ) W w W | \// | U U U \J U |
Long T 2 MVU“ '\IJDA AQWWVMW - u\{/\ UWH AVMW[\\//\/\W/\V 1 w\/ 0.0
1 Lt g L 1
Vert T \UFHN\WW\\U\ v\}‘ wnwvr A\/\/\ Y 1 “ /' 0.0
T e ot Bt NM\{\M/\ 1l
Tran T Ay AUVVW VUWVVU VSRR ] \/ 0.0
:¢ I S S S e | ]
0.0 1.0 2.0 3.0 4.0 5.0

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

Trigger = - <

Printed: August 22, 2019 (V 10.74)

Sensor Check

Format © 1995-2015 Xmark Corporation



[ — [ —
Z Instantel Event Report Z Instantel
Date/Time Long at 12:04:56 August 22, 2019 Serial Number UMG6859 V 10-89 Micromate ISEE
Trigger Source  Geo: 1.500 mm/s, Mic: 121.0 dB(L) Battery Level 3.7 Volts
Range Geo: 254.0 mm/s Unit Calibration December 24, 2018 by Instantel
Record Time 4.0 sec (Auto=4Sec) at 2048 sps File Name UM6859_20190822120456.IDFW
Operator/Setup: Mike der Kinderen/Burlington SW.MMB
Notes USBM RI8507 And OSMRE
Location: SouthWest Corner of Quarry es | ) L | ) L
Client: Nelsons Burlington - ! oo ! oo e
User Name: Orica Canada Inc. 200 T
General: Monitoring Vibration and Airblast
Extended Notes 100 4+
N 43.39339 T T
W 79.88880 1 1
Microphone Linear Weighting 50; § 1
PSPL 111.3 dB(L) at 3.400 sec 1 yd 1
ZC Freq 7.7 Hz
Channel Test Passed (Freq = 20.5 Hz Amp = 1355 mv ) - T T
Tran Vert Long E 20 -+
PPV 1.040 0.938 1.498 mm/s -
ZC Freq 39 43 41 Hz 5
Time (Rel. to Trig) 0.035 -0.063 0.000 sec o
Peak Acceleration  0.028 0.033 0.064 g 2 101 T
Peak Displacement 0.004 0.004 0.006 mm T T
Sensor Check Passed Passed Passed 1 1
Frequency 71 7.3 71 Hz 5 €
Overswing Ratio 3.9 3.8 4.0 1 1
Peak Vector Sum 1.884 mm/s at 0.000 sec 1 1
ZAW i
1 } ——+———+—+—+1 } —2% -
1 2 5 10 20 50 100 >
Frequency (Hz)
Tran: + Vert: x Long: @
. . . . . | . . . . | . . . . | . . . . |
| | | | i | | | | i | | | | i | | | | —
MicL L J\/\ \'\/AVA\/A“{J\VM\]\A\/\/J\WMMVM i hUhUhU 0.0
Long ”vnvhvkvnvAunvﬂvﬁ\( (\Uflvwv A i }\/ 0.0
Vert ”wvm A 1 ‘ ‘/ AN — 1 0.0
Tran L AR 'W‘VVA }v 0.0
:# | | | | | | | | | | | | | | | | | | | | |
0.0 1.0 20 3.0 4.0

Printed: August 22, 2019 (V 10.74)

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 2.000 mm/s/div Mic: 2.000 pa.(L)/div
Trigger = - <

Format © 1995-2015 Xmark Corporation

Sensor Check



Z Instantel Event Report Z Instantel

Date/Time Vert at 12:05:00 August 22, 2019 Serial Number BE19461 V 10.72-8.17 MiniMate Plus
Trigger Source Geo: 2.000 mm/s, Mic: 124.0 dB(L) Battery Level 6.3 Volts
Range Geo: 254.0 mm/s Unit Calibration August 31, 2018 by Instantel
Record Time  5.25 sec (Auto=3Sec) at 1024 sps File Name _ TEMP.EVT
Notes USBM RI8507 And OSMRE
Location: Gas Line 52 Meters Behind Blast 254 | N | L
Client: Nelson Aggregates - J L J RS
User Name: Orica Canada 200 T
General: 43.40466,-79.88098
Extended Notes 100 1
Sand Bagged at gas line T T
Microphone Linear Weighting 1 1
PSPL 128.3 dB(L) at 0.199 sec 501 B} B
ZC Freq 10 Hz A
Channel Test Passed (Freq =20.1 Hz Amp = 683 mv ) T %é;ﬁ% T
_ 1 Wk X 1
Tran Vert Long ® gixx
PPV 4864 4508 4458 mmis £ ol % 6§ " 4
ZC Freq 30 37 24 Hz = %
Time (Rel. to Trig) ~ 0.224 0355 0.196 sec = B
Peak Acceleration 1644 1591 1259 g k! + § x@+
Peak Displacement 0.227 0.301 0.675 mm 9 10— * o+t 2 T
Sensor Check Passed Passed Passed T 2 + 2 ++ xt ; a T
Frequency 7.3 7.3 74 Hz I hy v T
Overswing Ratio 3.7 3.9 4.1 5 P + o x1#
Peak Vector Sum 56.13 mm/s at 0.194 sec T %% * " ? 2 +¢
T 2, + ? X ; ++
+ .0 X X
+ X +
21 + @ 4 K 40
+ 4]
R B 8
+x Yoo o ?
o+

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

| | | | | | | |
' I ' I ' I ' I

MicL

o bk 1 I

Vert

- 0.0

Tran e \/ 0.0
, | , | , | , | , | , |

0.0 1.0 20 3.0 4.0 5.0 6.0
Time Scale: 0.50 sec/div Amplitude Scale: Geo: 20.00 mm/s/div Mic: 20.00 pa.(L)/div Sensor Check
Trigger = - <

Printed: August 22, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation



Blind line & Colling rd
Nelson Aggregate
Burlington 2019-08-22 Blast 19-016Middle

Event Report: Monitor Log - Micromate ISEE # UM6857-Compliance
Start Time End Time Status

SERIAL NUMBER: UM6857
Start Monitoring Waveform Geo: 2.00 mm/s Mic: 115.0 dB
No events recorded. (Keyboard Exit) Waveform Geo: 2.00 mm/s Mic:

Aug 22 /19 11:20:47
Aug 22 /19 11:20:47 Aug 22 /19 12:41:21

Printed: August 22, 2019 (V 10.72 - 10.74) Page 1
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2 BIGST RGPOI"T Quarry:. Burlington Blgst Numberf 19-017
LA P.O.#: Orica Order #: 2523993
The sty Nelson Aggregate Blast Date:|  2019-08-28 Blast Time: 10:59 AM
page 1 Blaster-in-charge: Mike Derkinderen (Print Name) Tonnes Blasted:| 15,727 te 6,049|ms
Total tonnes per day:| 15,727 te | NB60-08 oo
Blast Location: Upper Middle (Bench / Face) Total Holes Loaded: 36 holes
GPS Coordinates: 43.40346 °N Latitude 79.88160 | °W Longitude ... including: 3 | Dead Holes
Centre of Blast Centre of Blast ... and: 0| Helper Holes
Helper Hole Collar: 0.0/t avg
Wind from the: at ‘jl kph Temperature:°C # Rows Blasted: 2 rows
X X - Pattern (Front Row)-
Clear: Rain: Overcast: Burden: 12.0ft avg
Partly Cloudy:| X Snow: Inversion: Ceiling | 3o,ooo|ft Spacing: 10.0 ft avg
# Holes: 13 |front row
- Drilling Information - - Pattern (Back Row) -
Angle from Vertical Nominal Bit Diameter: Burden: 9.0/t avg
Primary Bit diam: 101.6 'mm 0|’ #Holes: 36 = 23831ft ( 4 " diam) Spacing: 10.0 ft avg
Secondary Bit diam: mm °  #Holes: = 0.0ft ( " diam) # Holes: 23 back row
Tertiary Bit diam: mm °  #Holes: = 0.0ft ( " diam) Bench Height: 64.2 ftavg
Sub-drill: 2.0 ftavg g
Bulk Explosives: in (kg) out (kg) kg - Hole Depth: 66.2 ftavg g
CENTRA GOLD 70 34,180 27,010 7,170 9 - Stone Decking - %
=y Front Row: 0.0 ftavg %
Packaged Explosives: cs shipped cs returned kg = Back Row: 0.0 ft avg %
FORTEL PRO 75X400 2 2 0 - # Decks: 0 per blast S
o R [®)]
° - Collar Stemming - %
§ Front Row: 7.0 ftavg g
Boosters: kg /unit #usec kg L Back Row: 7.0 ftavg &L
PENTEX 8 (OR EQUIVALENT) 0.23 35 7.9 % Material used: | 3/4" Clear é
PENTEX 12 (OR EQUIVALENT) 0.34| 36 12.2 % - Charge Length - §
S Front Row: 59.2 ftavg o
total explosives weight in Blast (kg): 7,190 = Back Row: 59.2 ftavg >
Pkgd Prod (0 kg) % of Total kg: 0.0% - Charge Weight -
Detonators: case #'s ms # used Front Row: 172.6 kg/hole
UNITRONIC 600 6M 35 Back Row: 172.6 kg/hole
UNITRONIC 600 25M 36 Max. per delay: kg/delay
SD () Equation: 22.5 kg/delay
Total kg Loaded: 7,190 kg
Rock Density: g/cc = te/m®
Cord & Accessories: Uof M # used - Powder Factor -

HARNESS WIRE DUPLEX (6 PACK) 400M units 1 2.004 Iblyd® Yield PF: 0.457 kglte (actual)
units 1.334 Iblyd® Front row: 0.304 kglte (theoretical)
units 1.778 Iblyd® Main Body: 0.406 kglte (theoretical)

Resource Deployment: 1.556 Iblyd’ "KPI" PF: 0.355 kglte (theoretical)
# of Blasts today (this Quarry) 1|  NOTES (ANY VARIATION FROM STANDARD):

# of Blasters (this Blast) 1 J-9 Only received a bottom primer due to hole bridging while retracting the hose
# of Helpers (this Blast) Note Exception 2

# of MMU's (this Blast) 1

Services:

BULK TRUCK CHARGE 1.0

BLASTER HOURS Enter Blaster hours 5.5

HELPER HOURS Enter total Helper man-hours 10.0

SHOT LAYOUT FEE Enter # trips extra beyond 1 0.0

ADVANCED BLAST DESIGN Enter hours 0.0

BORETRACK Enter hours 0.0

Burlington 2019-08-28 Blast 19-017 Upper Middle.xIsm

Public

Blast Report




z Blast Report Quarry: Burlington Blast Number: 19-017
ot A p P.O. #: Orica Order #: 2523993
The Blasting _ Nelson Aggregate Blast Date: 2019-08-28 Blast Time: 10:59 AM
page 2 Bi - 5 5 : -
ast Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
Mid Blast 43.40346 79.88160 0.757533 1.394197
Front Row Corner 43.40333 79.88167 0.757531 1.394198
Back Row Corner 43.40360 79.88153 0.757536 1.394196
Average (Centre of Blast) 43.40346 79.88160 0.757533 1.394197
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 301.5\m
Post Blast Data: ppV: 7.2|mm/s  Trigger setat:| 2.0 |/mm/s
frequency: 12.3|Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 119.1|dB Trigger set at:| 115/dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (2nd Seis. From Centre of Blast) 1263.8|m
Post Blast Data: ppV: 0.1|mm/s  Trigger setat:| 2.0 |/mm/s
frequency: 10.1|Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 117.4|dB Trigger set at:| 115 dB
Blind Line and Colling Road (Bruce Trail Entrance) |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40466 79.88098 0.757554 1.394186
2nd Reading
Average 43.40466 79.88098 0.757554 1.394186
Distance (3rd Seis. From Centre of Blast) 142.4|m
Post Blast Data: ppV: 34.4|mm/s  Trigger set at:| 2.0 /mm/s
frequency: 30.0{Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 131.6/dB Trigger set at:| 115 /dB

Gas Line

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:

W =

Quarry Bench Blasting - 2 Free Faces

D2
302

= (1424)* kg

20,278

302

kg
900

Maximum Indicated Charge Weight per Delay = |I|kg

Burlington 2019-08-28 Blast 19-017 Upper Middle.xlsm

Orica

Blaster-in-charge:

Public

Mcike derkinderen

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

Blast Report




. Quarry: Burlington Blast Number: 19-017
&q Blast DeSIQn P.O. #: Orica Order #: 2523993
e Blasting Nelson Aggregate Blast Date: 8/28/2019
page 2

Paste ShotPlus Diagram inside Rectangle:

UNI Tronic (?)ms 20ft
PENTEX CD 8 * 227 x1

UNI Tronic (?)ms 82ft
PENTEX BC 12 * 340 x1

L1

7.0

227

66.0

34.016 in

Burlington 2019-08-28 Blast 19-017 Upper Middle.xIsm

Orica

Blaster-in-charge:

Quarry Manager:

Public

Mike der Kinderen
Nieh Heapr

Signature required, indicating
sign off on Blast Design.

Design p2



Z Instantel Event Report Z Instantel

Date/Time Vert at 10:59:42 August 28, 2019 Serial Number BE12877 V 10.72-1.1 Minimate Blaster
Trigger Source Geo: 1.500 mm/s, Mic: 120.0 dB(L) Battery Level 6.2 Volts
Range Geo: 254.0 mm/s Unit Calibration December 4, 2018 by Instantel
Record Time  3.75 sec (Auto=3Sec) at 2048 sps File Name _ TEMP.EVT
Job Number: 1
Notes USBM RI8507 And OSMRE
Location: 2450 2nd Line oA | ) | | ) L
Client: Nelson Aggregate - ! L ! oo e
User Name: Orica Canada Inc. 200 T
General: Burlington
Extended Notes 100 €
Sand Bagged r T
N43.40245,W-79.87814 I I
Microphone Linear Weighting 50 ]
PSPL 119.1 dB(L) at 0.987 sec
ZC Freq 3.0 Hz 1 1
Channel Test Passed (Freq = 20.5 Hz Amp =520 mv ) - + +
Tran Vert Long E 20 4
PPV 7239 3556 6.731 mm/s g
ZC Freq 12.3 31 9.7 Hz 5
Time (Rel. to Trig) 0.248 0.144 0.502 sec k-]
Peak Acceleration 0.106 0.106 0.106 g g T
Peak Displacement 0.073 0.027 0.094 mm N T
Sensor Check Passed Passed Passed 2 +g+ o 1
Frequency 75 7.4 73 Hz o @ "+ 1
Overswing Ratio 36 35 39 @gf . +
Peak Vector Sum 9.410 mm/s at 0.216 sec o oy t+ 9 + X
1 o * Xy x 1
" %_,_ X x o B&
AR 1
x &7 x X ¥
o, & Xx
1 } ————f———+1 f——x— ,?( ——+—
1 2 5 10 20 50 100 >
Frequency (Hz)

Tran: + Vert: x Long: @

L b i WY
i

NIYTITR
MJ\/U\]V\/V

Long

yaub

\
Vert "V”‘”VM\M\#‘W‘”\“U u‘fﬂ\ufv lava —F 0.0

MMM M o o
e

4 4 4 4 4 | 4 4 4 4 | 4 4 4 4 | 4 4 4 4
t t t t t I t t t t I t t t t I t t t t I

| A~ 0.0

Tran

—

0.0 1.0 20 3.0 4.0
Time Scale: 0.20 sec/divAmplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div Sensor Check
Trigger = - <

Printed: August 28, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation



[ — [ —
Z Instantel Event Report Z Instantel
Date/Time MicL at 10:59:42 August 28, 2019 Serial Number UMG6857 V 10-89 Micromate ISEE
Trigger Source  Geo: 2.000 mm/s, Mic: 115.0 dB(L) Battery Level 3.5 Volts
Range Geo: 254.0 mm/s Unit Calibration January 15, 2019 by Instantel
Record Time 5.088 sec (Auto=5Sec) at 2048 sps File Name UM6857_20190828105942.IDFW
Operator/Setup: MIKE DERKNDEREN/Burlington Bruce TRL.MMB
Notes USBM RI8507 And OSMRE
Location: ~ COLLING RD & BLINDLINE . x L x L
Client: NELSON AGGREGATES -7 ‘ oo e ‘ o e
User Name: ORICA CANADA 200 T
General: No velocity above 1.00 mm/s
Extended Notes 100 4+
N 43.31617 T T
W 80.02664 1 1
Microphone Linear Weighting 50; § 1
PSPL 117.4 dB(L) at 0.004 sec 1 yd 1
ZC Freq 8.0 Hz
Channel Test Passed (Freq = 19.7 Hz Amp = 1338 mv ) - T T
Tran Vert Long E 20 -+
PPV 0.126 0.079 0.134 mm/s -
ZC Freq 9.5 6.6 101 Hz 5
Time (Rel. to Trig) -0.219 -0.071 -0.093 sec o
Peak Acceleration ~ 0.008 0.010 0.010 g 2 101 T
Peak Displacement  0.017 0.002 0.002 mm T T
Sensor Check Passed Passed Passed 1 1
Frequency 7.3 7.3 73 Hz 5 €
Overswing Ratio 3.3 3.3 3.4 1 1
Peak Vector Sum 0.146 mm/s at -0.088 sec 1 1
ZA% i
1 } ——+———+—+—+1 } ———
<1 2 5 10 20 50 100 >
Frequency (Hz)
Tran: + Vert: x Long: @
y | y | y | y | y | y |
1 ' I ' I ' I ' I ' I ' I ]
Long il }v 0.0
I 1
Vet | Y
Tran i }\/ 0.0
1 | | | | | | | | | | | | |
0.0 1.0 20 3.0 4.0 5.0 6.0

Printed: Aug

Time Scale: 0.50 sec/div Amplitude Scale: Geo: 2.000 mm/s/div Mic: 5.000 pa.(L)/div
Trigger = - <

ust 28, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation

Sensor Check



Z Instantel Event Report Z Instantel

Date/Time Vert at 10:59:42 August 28, 2019 Serial Number BE19461 V 10.72-8.17 MiniMate Plus
Trigger Source Geo: 10.000 mm/s, Mic: 124.0 dB(L) Battery Level 6.4 Volts
Range Geo: 254.0 mm/s Unit Calibration August 31, 2018 by Instantel
Record Time  3.75 sec (Auto=3Sec) at 1024 sps File Name _ TEMP.EVT
Notes USBM RI8507 And OSMRE
Location: Gas Line 254 | PR B | P R
Client: Nelson Aggregates - J L J RS
User Name: Orica Canada 200 T
General: 43.40466,-79.88098
Extended Notes 100 1
Sand Bagged at gas line T T
Microphone Linear Weighting 1 1
PSPL 131.6 dB(L) at 0.717 sec 501 B
ZC Freq 4.1 Hz
Channel Test Passed (Freq = 20.1 Hz Amp = 695 mv ) T T
Tran Vert Long Q
PPV 2565 3442 3010 mmis £l 4
ZC Freq 14 30 83 Hz =
Time (Rel. to Trig) 0.198 0.186 0.282 sec 5
Peak Acceleration 0.424 0663 0278 g o
Peak Displacement 0.333 0.340 0.556 mm 2 10 T
Sensor Check Passed Passed Passed T T
Frequency 7.2 7.3 75 Hz 1 “ 1
Overswing Ratio 3.7 3.7 4.0 51
Peak Vector Sum 43.35 mm/s at 0.275 sec + +
1 x 1
+
* +
[
21 > X+
%] g X X 2 4]
1 } ———f—+— #?} . } . + F———
1 2 5 10 20 50 100 >
Frequency (Hz)
Tran: + Vert: x Long: @
il il il il il l il il il il l il il il il l il il il il l
i i i i T i i i i T i i i i T i i i i ]
: I mw\/\ I /\N\A Py, I ﬂmﬁh
MicL T v \Jw V WWUW \["/ W V\N | J U U 0.0

oo 1l ln I~
AR 7

1 L

il il
i v“\ A AN
Vert il U 1‘ ‘N‘\H\I\‘ | ﬂ‘ I f" Ay — 0.0
\ VooV 10/

4 h U [ /

1 {\flﬂJ\./\A/\/\ 7W

Tran 1 V VWW \/\/ VAV, ] v 0.0

4 4 4 4 4 | 4 4 4 4 | 4 4 4 4 | 4 4 4 4 |
t t t t t I t t t t I t t t t I t t t t I

0.0 1.0 20 3.0 4.0
Time Scale: 0.20 sec/divAmplitude Scale: Geo: 10.000 mm/s/div Mic: 20.00 pa.(L)/div Sensor Check
Trigger = - <

Printed: August 28, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation
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Stemming: 7.0ft
Hole angle: 0.0°

Number of holes: 36

Subdrill: 2.0ft

SHOTPIus Plan
Blast Summary Data

Spacing: 10.0ft
Hole Diameter: 4.0in

Load Sheet
Max 225 Kg
open face

ist row burden: 12.0ft
Total drilled: 2383.1ft

Burden; 9.0ft
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2 BIGST RGPOI"T Quarry:. Burlington Blgst Numberf 19-018
LA P.O.#: Orica Order #: 2528633
The sty Nelson Aggregate Blast Date:|  2019-09-09 Blast Time: 12:37 PM
page 1 Blaster-in-charge: Mike Derkinderen (Print Name) Tonnes Blasted:| 35,108te | 13,503|ms
Total tonnes per day:|  35,108/te | NB60-16 oo
Blast Location: Middle (Bench / Face) Total Holes Loaded: 78 holes
GPS Coordinates: 43.40434 °N Latitude 79.88160 | °W Longitude ... including: 0 Dead Holes
Centre of Blast Centre of Blast ... and: 0| Helper Holes
Helper Hole Collar: 0.0/t avg
Wind from the: at ‘ 15|kph Temperature:°C # Rows Blasted: 2 rows
X X - Pattern (Front Row)-
Clear: Rain: Overcast: Burden: 12.0ft avg
Partly Cloudy:| X Snow: Inversion: Ceiling | 2,400|ft Spacing: 10.0 ft avg
# Holes: 40| front row
- Drilling Information - - Pattern (Back Row) -
Angle from Vertical Nominal Bit Diameter: Burden: 9.0/t avg
Primary Bit diam: 101.6 'mm 0|’ #Holes: 78 =  4,680.9ft ( 4 " diam) Spacing: 10.0 ft avg
Secondary Bit diam: mm °  #Holes: = 0.0ft ( " diam) # Holes: 38 back row
Tertiary Bit diam: mm °  #Holes: = 0.0ft ( " diam) Bench Height: 58.0 ftavg
Sub-drill: 2.0 ftavg 9
Bulk Explosives: in (kg) out (kg) kg > Hole Depth: 60.0 ftavg g
CENTRA GOLD 70 33,710 22,210 11,500 9 - Stone Decking - %
g Front Row: 4.0 ftavg g
Packaged Explosives: cs shipped cs returned kg % Back Row: 4.0 |ft avg %
FORTEL PRO 75X400 2 1 25 - # Decks: 97 |per blast S
o R [®)]
° - Collar Stemming - %
§ Front Row: 7.0 ftavg g
Boosters: kg /unit #usec kg L Back Row: 7.0 ftavg &L
PENTEX 12 (OR EQUIVALENT) 0.34 79 26.9 % Material used: 3/4" Clear é
PENTEX DUO (OR EQUIVALENT) 045/ 97 44.0 % - Charge Length - §
S Front Row: 49.0 ftavg o
total explosives weight in Blast (kg): 11,596 = Back Row: 49.0 ftavg >
Pkgd Prod (25 kg) % of Total kg: 0.2% - Charge Weight -
Detonators: case #'s ms # used Front Row: 142.9 kg/hole
UNITRONIC 600 9M 20 Back Row: 142.9 kg/hole
UNITRONIC 600 15M 78 Max. per delay: kg/delay
UNITRONIC 600 20M 39 SD () Equation: 4.2 kg/delay
UNITRONIC 600 25M 54 Total kg Loaded: 11,596 kg
EXEL MS 15m 19 Rock Density: g/cc = te/m®
EXEL MS 18m 39
Cord & Accessories: Uof M # used - Powder Factor -
HARNESS WIRE DUPLEX (6 PACK) 400M units 1 1.447 Iolyd® Yield PF: 0.330 kglte (actual)
MINI STEM PLUGS - 6015 (4") units 4 1.222 Iblyd® Front row: 0.279 kglte (theoretical)
units 1.629 Iblyd® Main Body: 0.372 kglte (theoretical)
Resource Deployment: 1.426 lolyd® "KPI" PF: 0.325 kglte (theoretical)
# of Blasts today (this Quarry) 1 NOTES (ANY VARIATION FROM STANDARD):
# of Blasters (this Blast) 1 The first 19 Holes at the north end of the blast received 3 emulsion decks, the rest of the
# of Helpers (this Blast) Note Exception 2 blast received 2 emulsion decks to control vibrations at the gas line and the near by shop.
# of MMU's (this Blast) 1 Rate Code NB60-16 (19 decks in addtion to the 78 built into the rate code)
Services: Excel MS 25M 25ms-—-24 Used
BULK TRUCK CHARGE 1.0
BLASTER HOURS Enter Blaster hours 7.0 15 additional 25M Unitronics were used instead of 256M ms because of limited stock
HELPER HOURS Enter total Helper man-hours 12.0 No additional charge should be added
SHOT LAYOUT FEE Enter # trips extra beyond 1 0.0
ADVANCED BLAST DESIGN Enter hours 0.0
BORETRACK Enter hours 0.0

Burlington 2019-09-09 Blast 19-018 Middle.xlsm

Public
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z Blast Report Quarry: Burlington Blast Number: 19-018
ot A p P.O. #: Orica Order #: 2528633
The Blasting _ Nelson Aggregate Blast Date: 2019-09-09 Blast Time: 12:37 PM
page 2 Bi - 5 5 : -
ast Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
Mid Blast 43.40436 79.88159 0.757549 1.394197
Front Row Corner 43.40381 79.88168 0.757539 1.394198
Back Row Corner 43.40486 79.88152 0.757558 1.394196
Average (Centre of Blast) 43.40434 79.88160 0.757549 1.394197
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 349.9|m
Post Blast Data: ppV: 4.1|mm/s  Trigger setat:| 2.0 \/mm/s
frequency: 10.9|Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 117.4|dB Trigger set at:| 115 dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (2nd Seis. From Centre of Blast) 1351.1|m
Post Blast Data: ppV: 0.1|mm/s  Trigger setat:| 2.0 |/mm/s
frequency: 14.0|Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 116.4|dB Trigger set at:| 115/dB
Blind Line and Colling Road (Bruce Trail Entrance) |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40466 79.88098 0.757554 1.394186
2nd Reading
Average 43.40466 79.88098 0.757554 1.394186
Distance (3rd Seis. From Centre of Blast) 61.5|m
Post Blast Data: ppV: 29.3|mm/s  Trigger set at:| 2.0 /mm/s
frequency: 20.0{Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 128.2|dB Trigger set at:| 115 /dB

Gas Line

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:

W =

Quarry Bench Blasting - 2 Free Faces

DZ

30°

= (6157 kg
30°
3,782 kg
900

Maximum Indicated Charge Weight per Delay = |I|kg

Burlington 2019-09-09 Blast 19-018 Middle.xIsm

Orica

Blaster-in-charge:

Public

Mcike derkinderen

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

Blast Report




. Quarry: Burlington Blast Number: 19-018
& BlGST Desngn P.O. #: Orica Order #: 2528633
The Blastin Nelson Aggregate ast Date:
e Blasting ggreg Blast D 9/9/2019
page 2

Paste ShotPlus Diagram inside Rectangle:
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UNI Tronic (?)ms 49ft N
Pentex DUO 16 * 454 x1 N
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)
. N N
UNI Tronic (?)ms 66ft N
Pentex DUO 16 * 454 x1 N
53.1 i 658 l
04.000r il
Orica . .
Blaster-in-charge: Mcike Ader Kinderen
Quarry Manager: Nich /L/W

Burlington 2019-09-09 Blast 19-018 Middle.xIsm

Public

Signature required, indicating

sign off on Blast Design.

Design p2




Z Instantel Event Report Z Instantel

Date/Time Long at 12:37:13 September 9, 2019 Serial Number BE12877 V 10.72-1.1 Minimate Blaster

Trigger Source Geo: 1.500 mm/s, Mic: 120.0 dB(L) Battery Level 6.2 Volts

Range Geo: 254.0 mm/s Unit Calibration December 4, 2018 by Instantel

Record Time 4.0 sec (Auto=3Sec) at 2048 sps File Name _ TEMP.EVT

Job Number: 1

Notes USBM RI8507 And OSMRE

Location: 2450 #2 Road Burlington oA | N | L
Client: Nelson Aggregate - ! L ! oo e
User Name: Orica Canada Inc. 200 T
General: Burlington

Extended Notes 100 €

Sand Bagged

|

Microphone Linear Weighting
PSPL 117.4 dB(L) at 2.425 sec

ZC Freq 2.3 Hz N
Channel Test Passed (Freq = 20.1 Hz Amp = 599 mv ) T T
Tran Vert Long :g
PPV 2794 2159 4.064 mm/s £ 20— 4
ZC Freq 11.5 47 109 Hz g
Time (Rel. to Trig) 0.750 0.326 0.678 sec 5
Peak Acceleration 0.053 0.080 0.106 g o
Peak Displacement 0.036 0.010 0.048 mm g T
Sensor Check Passed Passed Passed T
Frequency 7.5 7.3 72 Hz T
Overswing Ratio 3.8 3.7 4.1 e
Peak Vector Sum 4.098 mm/s at 0.678 sec + %] +
o o
1 o o 0 1
+ Q
ol ,0 3 % %4 x 1

+ 9 + XX XX [22]
1«“——0—0—0—0—0—0—0—0—0—*%6—‘*‘%0—)9&0—6&9%%—0—0—#

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

o [ AL

a1 a A bl i p A A
R L R

B
&

Long 'y

B

\/ 0.0

Vert AP Muﬂh‘u' i VH‘J OU “'\WU “dﬂvw“ ‘A“/‘ AW A T /" 0.0

-

AA s it N Ap 1 1

Tran VO WY W'\{’wuwvwvvw \/ 0.0

0.0 1.0 20 3.0 4.0
Time Scale: 0.20 sec/divAmplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div Sensor Check
Trigger = - <

Printed: September 9, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation



Z Instantel Event Report Z Instantel

Date/Time MicL at 12:37:15 September 9, 2019 Serial Number UMG6857 V 10-89 Micromate ISEE
Trigger Source  Geo: 2.000 mm/s, Mic: 115.0 dB(L) Battery Level 3.7 Volts
Range Geo: 254.0 mm/s Unit Calibration January 15, 2019 by Instantel
Record Time 5.012 sec (Auto=5Sec) at 2048 sps File Name UM6857_20190909123715.IDFW
Operator/Setup: MIKE DERKNDEREN/Burlington Bruce TRL.MMB
Notes USBM RI8507 And OSMRE
Location: ~ COLLING RD & BLINDLINE . x L x L
Client: NELSON AGGREGATES -7 ‘ oo e ‘ o e
User Name: ORICA CANADA 200 T
General: No velocity above 1.00 mm/s
Extended Notes 100 4+
N 43.31617 T T
W 80.02664 1 1
Microphone Linear Weighting 50; § 1
PSPL 116.4 dB(L) at 0.007 sec 1 1
ZC Freq 7.0 Hz
Channel Test Passed (Freq = 19.7 Hz Amp = 1392 mv ) - T T
Tran Vert Long E 20 -+
PPV 0.102 0.071 0.142 mm/s -
ZC Freq 9.1 20 140 Hz 5
Time (Rel. to Trig) -0.167 -0.214 -0.104 sec o
Peak Acceleration ~ 0.010 0.010 0.010 g 2 101 T
Peak Displacement 0.003 0.000 0.001 mm T T
Sensor Check Passed Passed Passed 1 1
Frequency 7.3 7.3 73 Hz 5 €
Overswing Ratio 3.6 3.4 3.4 1 1
Peak Vector Sum 0.151 mm/s at -0.104 sec 1 1
ZAW i
1 | R | L
1 2 5 10 20 50 100 >
Frequency (Hz)

Tran: + Vert: x Long: @

4 | 4 | 4 | 4 | 4 | 4 |
' I ' I ' I ' I ' I ' I

v Bl WA,

L1
———

Long \/ 0.0
1 j ~

Vert —F—~—— 00
—+ | \ /“““

Tran il }

yaub

0.0 1.0 20 3.0 4.0 5.0 6.0
Time Scale: 0.50 sec/div Amplitude Scale: Geo: 2.000 mm/s/div Mic: 5.000 pa.(L)/div Sensor Check
Trigger = - <

Printed: September 9, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation



Z Instantel

Event Report

Z Instantel

Date/Time Vert at 12:35:20 September 9, 2019 Serial Number BE19461 V 10.72-8.17 MiniMate Plus
Trigger Source Geo: 10.000 mm/s, Mic: 124.0 dB(L) Battery Level 6.4 Volts
Range Geo: 254.0 mm/s Unit Calibration August 31, 2018 by Instantel
Record Time  5.25 sec (Auto=3Sec) at 1024 sps File Name _ TEMP.EVT
Notes USBM RI8507 And OSMRE
Location: Gas Line 254 | PR B | P R
Client: Nelson Aggregates - J L J RS
User Name: Orica Canada 200 T
General: 43.40466,-79.88098
Extended Notes 100 1
Sand Bagged at gas line T T
Microphone Linear Weighting 1 1
PSPL 128.2 dB(L) at 0.177 sec 501
ZC Freq 16 Hz
Channel Test Passed (Freq = 20.1 Hz Amp = 624 mv ) T
Tran Vert Long Q
PPV 2235 2807 2034 mms £ ol
ZC Freq 34 37 20 Hz =
Time (Rel. to Trig) 0.414 0.349 0.303 sec 5
Peak Acceleration 0.464 0.862 0583 g o
Peak Displacement 0.224 0.195 0.444 mm 2 10
Sensor Check Passed Passed Passed T
Frequency 7.3 7.3 74 Hz 1
Overswing Ratio 3.9 3.9 4.2 51
Peak Vector Sum 41.10 mm/s at 0.308 sec +
za»
1 } —t+—
1 2 5
Frequency (Hz)
Tran: + Vert: x Long: @
il l il l il l il il l il l
i T i T i T i i T i T
MicL leﬂwl IA WIWMWW/\ AWM ﬂumuhuh
e 1 Mﬂ‘mwﬂf\ﬂm o |
| WUWWW WWVV \/
1
Vert —F
iV,
Tran w\/
| | | | | | | [
20 3.0 4.0 5.0 6.0

Time Scale: 0.50 sec/divAmplitude Scale: Geo: 10.000 mm/s/div Mic: 20.00 pa.(L)/div

Trigger = - <

Printed: September 9, 2019 (V 10.74)

Format © 1995-2015 Xmark Corporation

Sensor Check

0.0

0.0

0.0

0.0
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2 BIGST RGPOI"T Quarry:. Burlington Blgst Numberf 19-019
ORICA P.O. # Orica Order #: 2534945
The sty Nelson Aggregate Blast Date:|  2019-09-24 Blast Time: 12:05 PM
page 1 Blaster-in-charge: Mike Derkinderen (Print Name) Tonnes Blasted:| 32,416/t | 12,468|ms
Total tonnes per day:|  32,416/te | NB60-16 oo
Blast Location: Middle (Bench / Face) Total Holes Loaded: 72 holes
GPS Coordinates: 43.40405 °N Latitude 79.88154  |°W Longitude ... including: 3 | Dead Holes
Centre of Blast Centre of Blast ... and: 0| Helper Holes
Helper Hole Collar: 0.0/t avg
Wind from the: at ‘ 10|kph Temperature:°C # Rows Blasted: 3/ rows
X X - Pattern (Front Row)-
Clear: Rain: Overcast: Burden: 12.0ft avg
Partly Cloudy:| X Snow: Inversion: Ceiling | 3o,ooo|ft Spacing: 10.0 ft avg
# Holes: 26 |front row
- Drilling Information - - Pattern (Main Body) -
Angle from Vertical Nominal Bit Diameter: Burden: 9.0/t avg
Primary Bit diam: 101.6 'mm 0|’ #Holes:| 72 = 47004ft ( 4 " diam) Spacing: 10.0 ft avg
Secondary Bit diam: mm °  #Holes: = 0.0ft ( " diam) # Holes: 46 main body
Tertiary Bit diam: mm °  #Holes: = 0.0ft ( " diam) Bench Height: 63.3 ftavg
Sub-drill: 2.0 ftavg g
Bulk Explosives: in (kg) out (kg) kg - Hole Depth: 65.3 ftavg g
CENTRA GOLD 70 36,500 23,730 12,770 9 - Stone Decking - %
g Front Row: 4.0 ftavg %
Packaged Explosives: cs shipped cs returned kg = Main Body: 4.0 |ft avg %
FORTEL PRO 75X400 2 1 25 - # Decks: 72 |per blast S
o R [®)]
° - Collar Stemming - %
§ Front Row: 7.0 ftavg g
Boosters: kg /unit #usec kg L Main Body: 7.0 ftavg &L
PENTEX 12 (OR EQUIVALENT) 0.34 74 25.2 % Material used: | 3/4" Clear é
PENTEX DUO (OR EQUIVALENT) 045 72 32.7 % - Charge Length - §
S Front Row: 54.3 ftavg o
total explosives weight in Blast (kg): 12,853 = Main Body: 54.3 ftavg >
Pkgd Prod (25 kg) % of Total kg: 0.2% - Charge Weight -
Detonators: case #'s ms # used Front Row: 158.3 kg/hole
UNITRONIC 600 6M 2 Main Body: 158.3 kg/hole
UNITRONIC 600 15M 72 Max. per delay: kg/delay
UNITRONIC 600 20M 54 SD () Equation: 7.5 kg/delay
UNITRONIC 600 25M 90 Total kg Loaded: 12,853 kg
Rock Density: g/cc = te/m®
Cord & Accessories: Uof M # used - Powder Factor -

HARNESS WIRE DUPLEX (6 PACK) 400M units 1 1.738 Iblyd® Yield PF: 0.396 kglte (actual)
units 1.241 Iblyd® Front row: 0.283 kglte (theoretical)
units 1.654 Iblyd® Main Body: 0.377 kglte (theoretical)

Resource Deployment: 1.516 lolyd® "KPI" PF: 0.346 kglte (theoretical)
# of Blasts today (this Quarry) 1|  NOTES (ANY VARIATION FROM STANDARD):

# of Blasters (this Blast) 1 We had to use 2 unitronics per dou booster due to shortage of 25M Excel ms 25ms
# of Helpers (this Blast) Note Exception 2

# of MMU's (this Blast) 1

Services:

BULK TRUCK CHARGE 1.0

BLASTER HOURS Enter Blaster hours 7.0

HELPER HOURS Enter total Helper man-hours 13.0

SHOT LAYOUT FEE Enter # trips extra beyond 1 0.0

ADVANCED BLAST DESIGN Enter hours 0.0

BORETRACK Enter hours 0.0

Burlington 2019-09-24 Blast 19-019 Middle.xIsm

Public

Blast Report




z Blast Report Quarry: Burlington Blast Number: 19-019
ORICA p P.O. #: Orica Order #: 2534945
The Blasting _ Nelson Aggregate Blast Date: 2019-09-24 Blast Time: 12:05 PM
page 2 Bi : 5 5 : -
ast Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
Mid Blast 43.40407 79.88154 0.757544 1.394196
Front Row Corner 43.40376 79.88161 0.757538 1.394197
Back Row Corner 43.40432 79.88148 0.757548 1.394195
Average (Centre of Blast) 43.40405 79.88154 0.757544 1.394196
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 327.9|m
Post Blast Data: ppV: 6.7|mm/s  Trigger setat:| 2.0 |/mm/s
frequency: 16.5(Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 116.7|dB Trigger set at:| 115/dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (2nd Seis. From Centre of Blast) 1324.1|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 /mm/s
frequency: [Not Hz V/T/L:| ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115/dB
Blind Line and Colling Road (Bruce Trail Entrance) |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40466 79.88098 0.757554 1.394186
2nd Reading
Average 43.40466 79.88098 0.757554 1.394186
Distance (3rd Seis. From Centre of Blast) 81.9|m
Post Blast Data: ppV: 37.3|mm/s  Trigger set at:| 2.0 /mm/s
frequency: 30.0{Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 131.9|dB Trigger set at:| 115 /dB

Gas Line

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:

W =

Quarry Bench Blasting - 2 Free Faces

DZ

30°

= (81.9° kg
30
6,708 kg
900

Maximum Indicated Charge Weight per Delay = kg

Burlington 2019-09-24 Blast 19-019 Middle.xIsm

Orica

Blaster-in-charge:

Public

Mcike derkinderen

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

Blast Report




E ) . Quarry: Burlington Blast Number: 19-019
ORICA BlGST D€SI9H P.O. #: Orica Order #: 2534945
e Blasting Nelson Aggregate Blast Date: 9/9/2019
page 2
Paste ShotPlus Diagram inside Rectangle:
Wil

Burlington 2019-09-24 Blast 19-019 Middle.xIsm

Orica

Blaster-in-charge: Mcike Ader Kinderen

Quarry Manager: /VLWV /L/W

Signature required, indicating
sign off on Blast Design.

Public

Design p2




Z Instantel

Date/Time Long at 12:06:02 September 24, 2019
Trigger Source Geo: 1.500 mm/s, Mic: 120.0 dB(L)

Event Report

Serial Number

Battery Level 6.3 Volts

Z Instantel

BE12877 V 10.72-1.1 Minimate Blaster

Range Geo: 254.0 mm/s Unit Calibration December 4, 2018 by Instantel
Record Time 4.0 sec (Auto=3Sec) at 2048 sps File Name _ TEMP.EVT
Job Number: 1
Notes USBM RI8507 And OSMRE
Location: 2450 #2 road, Burlington oA | ) g L | ) L
Client: Nelson Aggregate - ! oo S ! oo e
User Name: Orica Canada Inc. 200 T
General: Burlington
Extended Notes 100 €
Sand Bagged T T
N43.40245 W-79.87814 il il
Microphone  Linear Weighting S0 ] 1
PSPL 116.7 dB(L) at 1.080 sec
ZC Freq 3.8 Hz 1 1
Channel Test Passed (Freq = 20.1 Hz Amp =570 mv ) — 1+ +
n e
Tran Vert Long E 20 4
PPV 6.731 2.032 4.064 mm/s g
ZC Freq 16.5 23 13.3 Hz 5
Time (Rel. to Trig) 0.114 0.869 0.184 sec k-]
Peak Acceleration 0.106 0.080 0.106 g g T
Peak Displacement 0.063 0.018 0.039 mm T
Sensor Check Passed Passed Passed + 1
Frequency 7.5 7.4 72 Hz + e
Overswing Ratio 3.8 3.7 41 + +
T + @ g * T
Peak Vector Sum 6.901 mm/s at 0.116 sec *“f'@@g @ %ﬂ?’
1 s 1
7] +
6 2.+ 4 ﬂH—Q s
2 4+ + o9 T
4]
(4] ® 0 p
* ' X% XX ﬂ:g ° 4]
"+t —e—H e +—a—fe+—++1++
1 2 5 10 20 50
Frequency (Hz)
Tran: + Vert: x Long: @
. . . . . | . . . . | . . . . | . . . . |
| | | | | i | | | | i | | | | i | | | | i
MicL 1 /\AAV/\ AVUnV\/\[\fAVVAVMV/\VAVAA I\VAVMV VUWWMM I YSEDY | UHUHUMUHU
Long I A /\ I\WNI\AUH \J\J WMWMWJ\VAWAVAVI\ VWW A \/
I 1~
Vert T Pt ‘ﬂ/ﬁ'/"ﬂ“\b Vm’u/'” "ﬁ'\/'“ \‘fw'\h\/nv MU‘V‘ U’\ \/lu y ] “‘ /
I i
Tran L Uﬂb\] J\N W\W SEATS EEPO. 1~
1, . . . . | . . . . | . . . . | . . . . | \/
| | | | | | | | | | | | | | | | | | | | |

0.0 1.0

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

Trigger = - <

Printed: September 24, 2019 (V 10.74)

Format © 1995-2015 Xmark Corporation

Sensor Check

0.0

0.0

0.0

0.0



Blind Line & Colling rd
Nelson Aggregate
Burlington 2019-09-24 Blast 19-019 Middle
Event Report: Monitor Log - Micromate ISEE # UM6857-Compliance

Start Time End Time Status

SERIAL NUMBER: UM6857
Sep 24 /19 06:03:57 Start Monitoring Waveform Geo: 2.00 mm/s Mic: 115.0 dB
Sep 24 /19 06:03:57 Sep 24 /19 13:17:31 No events recorded. (Keyboard Exit) Waveform Geo: 2.00 mm/s Mic:

Printed: September 24, 2019 (V 10.72 - 10.74) Page 1



Z Instantel

Event Report

Z Instantel

Date/Time Long at 12:06:01 September 24, 2019 Serial Number BE19461 V 10.72-8.17 MiniMate Plus
Trigger Source Geo: 10.000 mm/s, Mic: 124.0 dB(L) Battery Level 6.3 Volts
Range Geo: 254.0 mm/s Unit Calibration August 31, 2018 by Instantel
Record Time  5.25 sec (Auto=3Sec) at 1024 sps File Name _ TEMP.EVT
Notes USBM RI8507 And OSMRE
Location: Gas Line 254 | PR B | P R
Client: Nelson Aggregates - J L J RS
User Name: Orica Canada 200 T
General: 43.40466,-79.88098
Extended Notes 100 1
Sand Bagged at gas line T T
Microphone Linear Weighting 1 1
PSPL 131.9 dB(L) at 1.840 sec 501 B
ZC Freq 3.5Hz
Channel Test Passed (Freq = 20.1 Hz Amp = 611 mv ) T T
Tran Vert Long Q
PPV 2108 2046 3734 mms £l 4
ZC Freq 24 26 30 Hz =
Time (Rel. to Trig) 0.349 0.688 0.667 sec 5 8
Peak Acceleration 0.490 0.742 0623 g o W
Peak Displacement 0.235 0.167 0.378 mm 2 10~ @ + X X+ @ Xet +X g4 XT
Sensor Check Passed Passed Passed T X Y o I x o T
Frequency 7.3 7.3 73 Hz 1 2 e x ¥ L1
Overswing Ratio 3.7 3.7 41 51 %: )g xP% 4 4y +§ 3 -
Peak Vector Sum 42.02 mm/s at 0.667 sec T B X g9 %
T @ X . x @ +F
2 x % X g
4]
21 2w, X X
+
% x x ?
om B o X s X
1 +o
1 2 5 10 20 50 100 >
Frequency (Hz)
Tran: + Vert: x Long: @
il l il l il l il l il l il l
I ' I ' I ' I ' I ' I ' I ]
MicL T hv/\ ) M Jl M\[ MW VVWVWVM \/f\ ﬂumumuh 0.0
Long /\ H'A A‘WV‘VM w k fm /\ Ja\ —\\/ 0.0
: M A i) A h‘ fl\ H :j‘\
Vert i }U‘ Al \‘ ‘\\“ ‘ vk Jiaava [ 0.0
I A 1
Tran : AW%DW ﬂwﬂwﬂmun -\\/ 0.0
L — 4+
0.0 1.0 20 3.0 4.0 5.0 6.0

Time Scale: 0.50 sec/divAmplitude Scale: Geo: 10.000 mm/s/div Mic: 20.00 pa.(L)/div Sensor Check

Trigger = - <

Printed: September 24, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation
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2 BIGST RGPOI"T Quarry:. Burlington Blgst Numberf 19-020
LA P.O.#: Orica Order #: 2537318
The sty Nelson Aggregate Blast Date:|  2019-09-30 Blast Time: 11:56 AM
page 1 Blaster-in-charge: Mike Derkinderen (Print Name) Tonnes Blasted:| 24,167 te 9,295|ms
Total tonnes per day:| 24,167 te | NB60-17 oo
Blast Location: Middle (Bench / Face) Total Holes Loaded: 64 holes
GPS Coordinates: 43.40469 °N Latitude 79.88146 | °W Longitude ... including: 0 Dead Holes
Centre of Blast Centre of Blast ... and: 0| Helper Holes
Helper Hole Collar: 0.0/t avg
Wind from the: at ‘ 15|kph Temperature:°C # Rows Blasted: 3/ rows
X X - Pattern (Front Row)-
Clear: Rain: Overcast: Burden: 12.0ft avg
Partly Cloudy:| X Snow: Inversion: Ceiling | 3o,ooo|ft Spacing: 10.0 ft avg
# Holes: 24 |front row
- Drilling Information - - Pattern (Main Body) -
Angle from Vertical Nominal Bit Diameter: Burden: 9.0/t avg
Primary Bit diam: 101.6 'mm 0|’ #Holes: 64 =  3370.0ft ( 4 " diam) Spacing: 10.0 ft avg
Secondary Bit diam: mm °  #Holes: = 0.0ft ( " diam) # Holes: 40 main body
Tertiary Bit diam: mm °  #Holes: = 0.0ft ( " diam) Bench Height: 50.7 ftavg
Sub-drill: 2.0 ftavg g
Bulk Explosives: in (kg) out (kg) kg - Hole Depth: 52.7 ftavg g
CENTRA GOLD 70 27,320 20,030 7,290 9 - Stone Decking - %
g Front Row: 4.0 ftavg %
Packaged Explosives: cs shipped cs returned kg = Main Body: 4.0 |ft avg %
FORTEL PRO 75X400 2 0 50 - # Decks: 128 |per blast S
o R [®)]
° - Collar Stemming - %
§ Front Row: 7.0 ftavg g
Boosters: kg /unit #usec kg L Main Body: 7.0 ftavg &L
PENTEX 12 (OR EQUIVALENT) 0.34 65 221 % Material used: | 3/4" Clear é
PENTEX DUO (OR EQUIVALENT) 045/ 64 291 % - Charge Length - §
S Front Row: 41.7 ftavg o
total explosives weight in Blast (kg): 7,391 = Main Body: 41.7 ftavg >
Pkgd Prod (50 kg) % of Total kg: 0.7% - Charge Weight -
Detonators: case #'s ms # used Front Row: 121.5 kg/hole
UNITRONIC 600 6M 1 Main Body: 121.5 kg/hole
UNITRONIC 600 9M 64 Max. per delay: kg/delay
UNITRONIC 600 15M 64 SD () Equation: 1.7 kg/delay
UNITRONIC 600 20M 64 Total kg Loaded: 7,391 kg
EXEL MS 15m 64 Rock Density: Q/CC = te/m®
EXEL MS 18m 64
Cord & Accessories: Uof M # used - Powder Factor -
units 1.340 lolyd® Yield PF:  0.306 kgfte (actual)
units 1.189 Iblyd® Front row: 0.271 kglte (theoretical)
units 1.586 Iblyd® Main Body: 0.362 kglte (theoretical)
Resource Deployment: 1.454 lolyd® "KPI" PF: 0.332 kglte (theoretical)
# of Blasts today (this Quarry) 1|  NOTES (ANY VARIATION FROM STANDARD):
# of Blasters (this Blast) 1 64 Addition decks on top of rate code
# of Helpers (this Blast) Note Exception 2
# of MMU's (this Blast) 1
Services:
BULK TRUCK CHARGE 1.0
BLASTER HOURS Enter Blaster hours 6.0
HELPER HOURS Enter total Helper man-hours 12.0
SHOT LAYOUT FEE Enter # trips extra beyond 1 0.0
ADVANCED BLAST DESIGN Enter hours 0.0
BORETRACK Enter hours 0.0
Burlington 2019-09-30 Blast 19-020 Middle.xIsm Public Blast Report




z Blast Report Quarry: Burlington Blast Number: 19-020
o~ P P.O. #: Orica Order #: 2537318
The Blasting _ Nelson Aggregate Blast Date: 2019-09-30 Blast Time: 11:56 AM
page 2 Bi - 5 5 : -
ast Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
Mid Blast 43.40469 79.88146 0.757555 1.394195
Front Row Corner 43.40444 79.88153 0.757550 1.394196
Back Row Corner 43.40493 79.88140 0.757559 1.394193
Average (Centre of Blast) 43.40469 79.88146 0.757555 1.394195
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 366.2|m
Post Blast Data: ppV: 2.8|mm/s  Trigger setat:| 2.0 \/mm/s
frequency: 26.0{Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 111.8|dB Trigger set at:| 115/dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (2nd Seis. From Centre of Blast) 1390.6|m
Post Blast Data: ppV: |Did mm/s  Trigger set at:| 2.0 /mm/s
frequency: [Not Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: | Trigger dB Trigger set at:| 115/dB
Blind Line and Colling Road (Bruce Trail Entrance) |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40466 79.88098 0.757554 1.394186
2nd Reading
Average 43.40466 79.88098 0.757554 1.394186
Distance (3rd Seis. From Centre of Blast) 39.3|m
Post Blast Data: ppV: 30.4|mm/s  Trigger set at:| 2.0 /mm/s
frequency: 20.0{Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 129.9|dB Trigger set at:| 115 /dB

Gas Line

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:

W =

Quarry Bench Blasting - 2 Free Faces

DZ

30°

= (39.37 kg
30
1,544 kg
900

Maximum Indicated Charge Weight per Delay = |I|kg

Burlington 2019-09-30 Blast 19-020 Middle.xIsm

Orica

Blaster-in-charge:

Public

Mcike derkinderen

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

Blast Report




. Quarry: Burlington Blast Number: 19-020
& Blast Desngn P.O. #: Orica Order #: 2537318
e Blasting Nelson Aggregate Blast Date: 9/30/2019
page 2
Paste ShotPlus Diagram inside Rectangle:
R1
7.3

UNI Tronic (?)ms 33ft
PENTEX BC 12 * 340 x1

UNI Tronic (?)ms 49ft
Pentex DUO 16 * 454 x1

UNI Tronic (?)ms 66ft
Pentex DUO 16 * 454 x1

20.3

W

24.3

37.3

41.3

N

54.3
¢4.000 in
Orica . 3
Blaster-in-charge: Mcike Ader Kinderen
Quarry Manager: /VLWV /L/W

Burlington 2019-09-30 Blast 19-020 Middle.xIsm Public

Signature required, indicating
sign off on Blast Design.

Design p2




Z Instantel

Date/Time

Vert at 11:56:54 September 30, 2019

Trigger Source Geo: 1.500 mm/s, Mic: 120.0 dB(L)

Range
Record Time
Job Number: 1

Notes
Location:
Client:

User Name:
General:

Extended Notes
Sand Bagged
N43.40245 W-79.87814

Geo: 254.0 mm/s
4.0 sec (Auto=3Sec) at 2048 sps

2450 #2 road, Burlington
Nelson Aggregate
Orica Canada Inc.
Burlington

mm/s
Hz
sec

g
mm

Hz

Microphone Linear Weighting

PSPL 111.8 dB(L) at 0.757 sec

ZC Freq 10.8 Hz

Channel Test Passed (Freq = 20.1 Hz Amp =574 mv )

Tran Vert Long

PPV 1.651 2.794 1.397

ZC Freq 16.3 26 18.0

Time (Rel. to Trig) 0.216 0.161 -0.167

Peak Acceleration 0.053 0.080 0.053

Peak Displacement 0.018 0.019 0.012

Sensor Check Passed Passed Passed
Frequency 7.4 7.4 7.3
Overswing Ratio 3.8 3.7 4.0

Event Report

Serial Number

Z Instantel

BE12877 V 10.72-1.1 Minimate Blaster

Battery Level 6.2 Volts

Unit Calibration December 4, 2018 by Instantel

File Name __TEMP.EVT

USBM RI8507 And OSMRE

2EA | | | | | | | Ly
254 } —————+ } } for
200 -+
1007 T
50— —
20 -

Velocity (mm/s)

Peak Vector Sum 3.113 mm/s at 0.181 sec

X X
X
2l X x 1
X
- b X)%S(
+ X
o+ g 3o x @o
| P I 2 e |
1 1 t T
1 2 5 10 20 50 100 >
Frequency (Hz)
Tran: + Vert: x Long: @
4 4 4 4 4 | 4 4 4 4 | 4 4 4 4 | 4 4 4 4 |
t t t t t T t t t t T t t t t T t t t t T
MicL - AT A o UHUHDMUHU 0.0
Long \/A“AW AAVVVAV \/M\I" "\fn\/"m AR mwr\ "\/’ﬂ\/ﬂm\/ I\/\V vy —\\/ 0.0
i an MU A p Al il
A MMM L AAnANAN A
Vert i \/V\JrU\‘J\‘/WUvW'V\/u\Vuw’\uvu i \‘ ] 0.0
: : “‘\w/
Tran "\‘\)nvA A "\/\ ’\/\V ettt L ’}V 0.0
Ty 4 4 4 4 | 4 4 4 4 | 4 4 4 4 | 4 4 4 4 |4
t t t t t T t t t t T t t t t T t t t t T
0.0 1.0 2.0 3.0 4.0

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

Trigger = - <

Printed: September 30, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation



Blind Line & Colling road
Burlington
Burlington 2019-09-30 Blast 19-020 Middle
Event Report: Monitor Log - Micromate ISEE # UM6857-Compliance

Start Time End Time Status

SERIAL NUMBER: UM6857

Sep 30 /19 06:17:01 Start Monitoring Waveform Geo: 2.00 mm/s Mic: 115.0 dB

Sep 30/19 10:16:29 Sep 30/19 10:16:34 Event recorded. Trigger Level MicL: 115.0 dB

Sep 30/19 10:16:34 Sep 30/19 12:25:24 Event recorded. (Keyboard Exit) Waveform Geo: 2.00 mm/s Mic: 115.

Printed: September 30, 2019 (V 10.72 - 10.74) Page 1



Z Instantel

Event Report

Date/Time Vert at 11:56:52 September 30, 2019 Serial Number BE19461 V 10.72-8.17 MiniMate Plus
Trigger Source Geo: 10.000 mm/s, Mic: 124.0 dB(L) Battery Level 6.3 Volts
Range Geo: 254.0 mm/s Unit Calibration August 31, 2018 by Instantel
Record Time  5.25 sec (Auto=3Sec) at 1024 sps File Name _ TEMP.EVT
Notes USBM RI8507 And OSMRE
Location: Gas Line 254 | PR B | P R
Client: Nelson Aggregates - J L J RS
User Name: Orica Canada 200 T
General: 43.40466,-79.88098
Extended Notes 100 1
Sand Bagged at gas line T T
Microphone Linear Weighting 1 1
PSPL 129.9 dB(L) at 0.182 sec 501 B
ZC Freq 10 Hz
Channel Test Passed (Freq = 20.1 Hz Amp = 644 mv ) T T
Tran Vert Long Q
PPV 2857 3035 2072 mmis £ ol x 1
ZC Freq 18 20 17 Hz = X
Time (Rel. to Trig) 1.027 0.785 0.656 sec 5 Xy X
Peak Acceleration 0.610 1.418 0663 g o ¥ § X
Peak Displacement 0.246 0.144 0.403 mm 2 10 g & Tx
Sensor Check Passed Passed Passed T é “ TX
Frequency 7.4 7.3 7.3 Hz 1 X000+ ¥ ¥ :%
Overswing Ratio 3.7 3.9 4.2 51 x7 ¥
Peak Vector Sum 40.18 mm/s at 0.787 sec + o® E g %
4 g A,E
X @
za» ay%
1 } e 0
1 2 5 10 20 50 100
Frequency (Hz)
Tran: + Vert: x Long: @
il l il l il l il l il l il l
' I ' I ' I ' I ' I ' I
MicL nvﬂvnlﬂvﬂ \/M | MVMMUMV MWWWMW\_\//P\ ﬂuhuhum
Long I ﬂ Mlhumim\\ /\ JAWAY W
LU R V
1 (N .
Vert | y
I 1Y
ammin. i
Tran | 1] WWV\J RVAY ] \/
T . | . | . | . | . | . —
0.0 1.0 20 3.0 4.0 5.0 6.0

Time Scale: 0.50 sec/divAmplitude Scale: Geo: 10.000 mm/s/div Mic: 20.00 pa.(L)/div

Trigger = - <

Printed: September 30, 2019 (V 10.74)

Format © 1995-2015 Xmark Corporation

Sensor Check

Z Instantel

0.0

0.0

0.0

0.0
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SHOTPIlus Plan

Blast Summary Data

T~
ul

Stemming: 8.0ft

Subdrill: 2.0ft

Spacing: 10.0ft

Burden: 9.0ft

Hole angle: 0.0°

Number of holes: 73

1st row burden: 12.0ft Hole Diameter: 4.0in

Total drilled: 4105.8ft

Load Sheet
40 Kg/ Delay

3 Decks

Not to scale




SHOTPIus 5 Plan

Blast Summary Data
Burden: 9,0ft Spacing: 10.0ft Subdriil: 2.0ft Stemming: 8.0ft
1st row burden: 12.0ft Hole Diameter: 4.0in Number of holes: 64 Hole angle: 0.0°
Total drilled: 3489.7ft

open face POSTS
| L‘ H x z ' ’ Wpz1 XR22
R1 RZ gR3 4R4 RS _RG R7 R R9 R0 RIL _RI2 _R13 _Ri4 RIS RI6 #_:u ria yRi8 mﬁ_%mmm 56.71
O, ®5a3n  S4IRT S 11 R53 70% 63 7 %5360 K538 ¥ 530K 5387 53,77 % 54,11 @ 54 20 Psa.50 54 e X ss 2n w05 2N 55 3 55507

4
4

e o | T2

S1 .52 .53 S5 . S6 467 S8 59 , .
0os 7n Y oa.3n ® 53,90 % 53.5n% 53 5 X 53, 70X 54,30 54 60 X e 1Y 53 60 X 53 8% 54,16 54 20 ¥ 54,011 o245 X 5461 55 0¥ 55 60X 55810

S

cio _Sii _S12 _S13 _Sl4 _S15 NSI6 517 518 519 820 xoa

g5 A o7 Lft

T m

TiD Ti1 Ti2 T13 Ti4 TS Ti6 Ti7 TiB Ti19 wT20 tl.qNH

T5 T6 17 T8 T9 ; ’
® i on & cq on®sa.2 63,08 %53.3 X 53 7 sa 10 X ta X sa 6 ca.20 Xs53 70 K 53 on*sa.0n®sa2n ® 54 31 ® 54,20t R4 5it © 55 356 06" 55,66 55.3f

9MID020 Design Fnl - 4" Blast Hole 12x10 9x10 266 and 250 + .6 SUB ELEV
DRILLER NAME:

(o- S43.%

SHOTPlus™ Professional 5.7.4.4 9/11/2019
Mine Burlington B
E ORICA Location  NORTH CLOSED END )
Title/author ~ 9MID020 Design Fnl
Scale 1:350 |Filename




2 BIGST RGPOI"T Quarry:. Burlington Blgst Numberf 19-021
LA P.O. # Orica Order #: 2543361
The sty Nelson Aggregate Blast Date:|  2019-10-15 Blast Time: 11:55 AM
page 1 Blaster-in-charge: Mike Derkinderen (Print Name) Tonnes Blasted:| 26,561 te | 10,216|ms
Total tonnes per day:| 26,561 te | NB60-17 oo
Blast Location: Upper Middle (Bench / Face) Total Holes Loaded: 53 holes
GPS Coordinates: 43.40362 °N Latitude 79.88148  |°W Longitude ... including: 0 Dead Holes
Centre of Blast Centre of Blast ... and: 0| Helper Holes
Helper Hole Collar: 0.0/t avg
Wind from the: at ‘jl kph Temperature:°C # Rows Blasted: 3/ rows
X X - Pattern (Front Row)-
Clear: Rain: Overcast: Burden: 12.0ft avg
Partly Cloudy:| X Snow: Inversion: Ceiling | 3o,ooo|ft Spacing: 10.0 ft avg
# Holes: 22 |front row
- Drilling Information - - Pattern (Main Body) -
Angle from Vertical Nominal Bit Diameter: Burden: 9.0/t avg
Primary Bit diam: 101.6 'mm 0|’ #Holes: 56 =  3,8326ft ( 4 " diam) Spacing: 10.0 ft avg
Secondary Bit diam:| 92.1 |mm °  #Holes: 3| = 205.3ft ( 35/8 " diam) # Holes: 31 main body
Tertiary Bit diam: mm °  #Holes: = 0.0ft ( " diam) Bench Height: 66.4 ft avg
Sub-drill: 2.0 ftavg 9
Bulk Explosives: in (kg) out (kg) kg - Hole Depth: 68.4 ftavg g
CENTRA GOLD 70 33,740 24,140 9,600 9 - Stone Decking - %
=y Front Row: 8.0 ftavg %
Packaged Explosives: cs shipped cs returned kg = Main Body: 0.0 ft avg %
FORTEL PRO 75X400 2 1 25 - # Decks: 2| per blast S
o R [®)]
° - Collar Stemming - %
§ Front Row: 7.0 ftavg g
Boosters: kg /unit #usec kg L Main Body: 7.0 ftavg &L
PENTEX 12 (OR EQUIVALENT) 0.34 56 19.0 % Material used: | 3/4" Clear é
PENTEX DUO (OR EQUIVALENT) 045/ 54 245 % - Charge Length - §
S Front Row: 53.4 ftavg o
total explosives weight in Blast (kg): 9,669 = Main Body: 61.4 ftavg f—f
Pkgd Prod (25 kg) % of Total kg: 0.3% - Charge Weight -
Detonators: case #'s ms # used Front Row: 155.8 kg/hole
UNITRONIC 600 15M 54 Main Body: 179.2 kg/hole
UNITRONIC 600 25M 54 Max. per delay: kg/delay
EXEL MS 25m 54 SD () Equation: 16.7 kg/delay
UNITRONIC 600 6M 2 Total kg Loaded: 9,669 kg
Rock Density: g/cc = te/m®
Cord & Accessories: Uof M # used - Powder Factor -

HARNESS WIRE DUPLEX (6 PACK) 400M units 1 1.595 Iblyd® Yield PF: 0.364 kglte (actual)
units 1.163 Iblyd® Front row: 0.265 kglte (theoretical)
units 1.783 Iblyd® Main Body: 0.407 kglte (theoretical)

Resource Deployment: 1.577 lolyd® "KPI" PF: 0.360 kglte (theoretical)
# of Blasts today (this Quarry) 1 NOTES (ANY VARIATION FROM STANDARD):

# of Blasters (this Blast) 1 Nick Heap and | decided it was best to cut 6 holes off to the south due to a hole that was
# of Helpers (this Blast) Note Exception 2 20' short in depth.

# of MMU's (this Blast) 1

Services: Package was use to load through lean burden

BULK TRUCK CHARGE 1.0

BLASTER HOURS Enter Blaster hours 6.5

HELPER HOURS Enter total Helper man-hours 10.0

SHOT LAYOUT FEE Enter # trips extra beyond 1 0.0

ADVANCED BLAST DESIGN Enter hours 0.0

BORETRACK Enter hours 0.0

Burlington 2019-10-15 Blast 19-021 Upper Middle.xlsm

Public

Blast Report




z Blast Report Quarry: Burlington Blast Number: 19-021
ot A p P.O. #: Orica Order #: 2543361
The Blasting _ Nelson Aggregate Blast Date: 2019-10-15 Blast Time: 11:55 AM
page 2 Bi - 5 5 : -
ast Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
Mid Blast 43.40365 79.88148 0.757537 1.394195
Front Row Corner 43.40332 79.88155 0.757531 1.394196
Back Row Corner 43.40390 79.88141 0.757541 1.394194
Average (Centre of Blast) 43.40362 79.88148 0.757536 1.394195
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 300.1|m
Post Blast Data: ppV: 6.0/mm/s  Trigger setat:| 2.0 |/mm/s
frequency: 14.6|Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 112.8|dB Trigger set at:| 115/dB
2450 2nd Line |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.39339 79.88880 0.757358 1.394323
2nd Reading
Average 43.39339 79.88880 0.757358 1.394323
Distance (2nd Seis. From Centre of Blast) 1283.8|m
Post Blast Data: ppV: 0.2|mm/s  Trigger set at:| 2.0 |/mm/s
frequency: 9.1|Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 117.0|/dB Trigger set at:| 115/dB
Blind Line and Colling Road (Bruce Trail Entrance) |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40466 79.88098 0.757554 1.394186
2nd Reading
Average 43.40466 79.88098 0.757554 1.394186
Distance (3rd Seis. From Centre of Blast) 122.6|m
Post Blast Data: ppV: 18.8|mm/s  Trigger set at:| 2.0 mm/s
frequency: 15.0|Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 129.7|dB Trigger set at:| 115 /dB

Gas Line

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:

W =

Quarry Bench Blasting - 2 Free Faces

D2
302

= (122.6)* kg

302

15,031 kg

900

Maximum Indicated Charge Weight per Delay = kg

Burlington 2019-10-15 Blast 19-021 Upper Middle.xIlsm

Orica

Blaster-in-charge:

Public

Mcike derkinderen

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

Blast Report




. Quarry: Burlington Blast Number: 19-021
E Blast Design A g . .

- A P.O. #: Orica Order #: 2543361

oo Blastng Nelson Aggregate Blast Date: 10/15/2019
page 2

Paste ShotPlus Diagram inside Rectangle:
V8
7.0

UNI Tronic 240ms 49ft
PENTEX MP 12 * 340 x1

UNI Tronic 225ms 82ft
Pentex DUO 16 * 454 x1

—

36.0

40.0

N
66.1 N

24.000 in

Burlington 2019-10-15 Blast 19-021 Upper Middle.xIsm

Orica

Blaster-in-charge:

Quarry Manager:

Public

Mike der Kinderen
Nieh Heapr

Signature required, indicating
sign off on Blast Design.

Design p2




Z Instantel Event Report Z Instantel

Date/Time Vert at 11:55:04 October 15, 2019 Serial Number BE12877 V 10.72-1.1 Minimate Blaster
Trigger Source Geo: 1.500 mm/s, Mic: 120.0 dB(L) Battery Level 6.3 Volts
Range Geo: 254.0 mm/s Unit Calibration December 4, 2018 by Instantel
Record Time  4.25 sec (Auto=3Sec) at 2048 sps File Name _ TEMP.EVT
Job Number: 1
Notes USBM RI8507 And OSMRE
Location: 2450 #2 road, Burlington oA | N | L
Client: Nelson Aggregate - ! L ! oo e
User Name: Orica Canada Inc. 200 T
General: Burlington, On
Extended Notes 100 €
Sand Bagged T T
43.40245 -79.87814 il il
Microphone  Linear Weighting S0 ] 1
PSPL 112.8 dB(L) at 1.290 sec
ZC Freq 15.3 Hz T T
Channel Test Passed (Freq = 20.5 Hz Amp =627 mv ) — 1+ +
n e
Tran Vert Long E 20 4
PPV 5461 3.048 5969 mm/s g
ZC Freq 135 30 146 Hz 5
Time (Rel. to Trig) 0.458 0.446 0.855 sec k-]
Peak Acceleration 0.080 0.080 0.106 g g T
Peak Displacement 0.064 0.019 0.065 mm T
Sensor Check Passed Passed Passed g 1
Frequency 7.4 7.3 72 Hz -@ e
Overswing Ratio 3.9 3.7 4.1 22 +g_g s
1 s 2 . 1
Peak Vector Sum 6.571 mm/s at 0.856 sec 1 g+g ggﬁ' +0 . 1
& 518 X 8 %
21 + 0 0t @ X +
&*’%fo @X
g XXXy g W RSP
g + xXx XX
v + #+X X @ +
1 } ————f———+1 +— -
1 2 5 10 20 50 100 >
Frequency (Hz)

Tran: + Vert: x Long: @

I S B WD,
WD

i M ATV \jvv\jvv VU

Long I\WM ﬁA[\ﬁMﬂMMMﬂ/\J\ A
WWWV “M]WUVWWR{"\/VV

b

Al )
Vert T 'W‘ Iy ”ﬁ%LNHV"’V'\‘(Al"v‘vrk\,{hulur\)‘m"“wﬁ AUAW”\JNV /\v 7 \\ /, 0.0
Tran T i Uﬂw V AVA\){\ ﬂvﬂwf\ \/\VAVHVAU{\VAVAW A V/\ 1 -\\/ 0.0
:¢ —t 4+ :
0.0 1.0 2.0 3.0 4.0 5.0
Time Scale: 0.20 sec/divAmplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div Sensor Check
Trigger = - <

Printed: October 15, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation



[ — [ —
Z Instantel Event Report Z Instantel
Date/Time MicL at 11:55:03 October 15, 2019 Serial Number UM6857 V 10-89 Micromate ISEE
Trigger Source  Geo: 2.000 mm/s, Mic: 115.0 dB(L) Battery Level 3.6 Volts
Range Geo: 254.0 mm/s Unit Calibration January 15, 2019 by Instantel
Record Time 5.054 sec (Auto=5Sec) at 2048 sps File Name UM6857_20191015115503.IDFW
Operator/Setup: MIKE DERKNDEREN/Burlington Bruce TRL.MMB
Notes USBM RI8507 And OSMRE
Location: ~ COLLING RD & BLINDLINE . x L x L
Client: NELSON AGGREGATES -7 ‘ oo e ‘ o e
User Name: ORICA CANADA 200 T
General: No velocity above 1.00 mm/s
Extended Notes 100 4+
N 43.31617 T T
W 80.02664 1 1
Microphone Linear Weighting 50; § ?
PSPL 117.0 dB(L) at 0.006 sec 1 yd 1
ZC Freq 10.0 Hz
Channel Test Passed (Freq = 19.7 Hz Amp = 1474 mv ) - T T
Tran Vert Long E 20 -+
PPV 0.166 0.110 0.102 mm/s -
ZC Freq 9.1 4.0 13.7 Hz 5
Time (Rel. to Trig) -0.229 0.056 0.206 sec o
Peak Acceleration ~ 0.008 0.010 0.012 g 2 101 T
Peak Displacement 0.005 0.013 0.002 mm T T
Sensor Check Passed Passed Passed 1 1
Frequency 7.3 7.3 71 Hz 5 €
Overswing Ratio 3.4 3.4 3.6 1 1
Peak Vector Sum 0.177 mm/s at -0.229 sec 1 1
ZA% i
1 } ——+———+—+—+1 } ———
<1 2 5 10 20 50 100 >
Frequency (Hz)
Tran: + Vert: x Long: @
y | y | y | y | y | y |
T T I T I T I T I T I T ]
MicL J v/\ ﬁy\ Wvﬂ\/v[\m).\wﬂwm/\/\ - Uhuhuhuh 0.0
Long i }\/ 0.0
vert | f—F——— 00
T A /‘ﬁ
Tran 1 }v 0.0
1 | | | | | | | | | | | | |
0.0 1.0 20 3.0 4.0 5.0 6.0

Printed: October 15, 2019 (V 10.74)

Time Scale: 0.50 sec/div Amplitude Scale: Geo: 2.000 mm/s/div Mic: 5.000 pa.(L)/div
Trigger = - <

Format © 1995-2015 Xmark Corporation

Sensor Check



Z Instantel Event Report Z Instantel

Date/Time Tran at 11:52:41 October 15, 2019 Serial Number BE19461 V 10.72-8.17 MiniMate Plus

Trigger Source Geo: 10.000 mm/s, Mic: 124.0 dB(L) Battery Level 6.3 Volts

Range Geo: 254.0 mm/s Unit Calibration August 31, 2018 by Instantel

Record Time  5.25 sec (Auto=3Sec) at 1024 sps File Name _ TEMP.EVT

Notes USBM RI8507 And OSMRE

Location: Gas Line 254 | N | L
Client: Nelson Aggregates - J L J RS
User Name: Orica Canada 200 T
General: 43.40466,-79.88098

Extended Notes 100

Sand Bagged at gas line

-
M|
-

R

Microphone Linear Weighting

PSPL 129.7 dB(L) at 0.607 sec 5o ) ]
ZC Freq 16 Hz
Channel Test Passed (Freq = 20.1 Hz Amp = 627 mv ) T T
Tran Vert Long 2
PPV 1867 1270 1880 mmis £ L 4
ZC Freq 9.0 19 15 Hz N +
Time (Rel. to Trig) 0.125 0.278 0.613 sec = + @ )T/@ié; @
Peak Acceleration 0.199 0.318 0318 g Ks} 2 O+ g @+XX§X ‘Z'X g
Peak Displacement 0.323 0.112 0234 mm 2 10 + X @fx X @J, ) T
Sensor Check Passed Passed Passed T 9 %X:E * % 53 T
Frequency 7.3 7.3 74 Hz 1 B X8 XB i X 1
Overswing Ratio 38 39 42 5] X XXX+ 8 o
oo X% o x+
Peak Vector Sum 22.37 mm/s at 0.610 sec + +§*Xx + @ 2 +
4 9 XX XX + 4+ + x T
2 x X g?
+ X @ XX x
21 & . s X —x
X X
& .t
XX X )
1 } ——— 2 %@—Xo—o—o—po—o—HHP%
1 2 5 10 20 50 100 >
Frequency (Hz)

Tran: + Vert: x Long: @

| | | | | | | | | | | |
' I ' I ' I ' I ' I ' I

1N R

Long

b

|
LTI |
U'/\Hum Lﬂ" L“] yI‘I.‘VN}\\JlV “‘ ” 0.0

VW

Vert

Tran mwv wﬂuwmwvw wv

Yk

0.0 1.0 20 3.0 4.0 5.0 6.0
Time Scale: 0.50 sec/div Amplitude Scale: Geo: 5.000 mm/s/div Mic: 20.00 pa.(L)/div Sensor Check
Trigger = - <

Printed: October 15, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation
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2 BIGST RGPOI"T Quarry:. Burlington Blgst Numberf 19-022
LA P.O. # Orica Order #: 2547256
The sty Nelson Aggregate Blast Date:|  2019-10-23 Blast Time: 11:59 AM
page 1 Blaster-in-charge: Mike Derkinderen (Print Name) Tonnes Blasted:| 26,393t | 10,151|ms
Total tonnes per day:| 26,393 /te | NB60-17 oo
Blast Location: Middle (Bench / Face) Total Holes Loaded: 64 holes
GPS Coordinates: 43.40443 °N Latitude 79.88139  |°W Longitude ... including: 0 Dead Holes
Centre of Blast Centre of Blast ... and: 0| Helper Holes
Helper Hole Collar: 0.0/t avg
Wind from the: at ‘ 15|kph Temperature:°C # Rows Blasted: 2 rows
X X - Pattern (Front Row)-
Clear: Rain: Overcast: Burden: 12.0ft avg
Partly Cloudy:| X Snow: Inversion: Ceiling | 3o,ooo|ft Spacing: 10.0 ft avg
# Holes: 33|front row
- Drilling Information - - Pattern (Back Row) -
Angle from Vertical Nominal Bit Diameter: Burden: 9.0/t avg
Primary Bit diam: 101.6 'mm 0|’ #Holes:| 64 =  3527.0ft ( 4 " diam) Spacing: 10.0 ft avg
Secondary Bit diam: mm °  #Holes: = 0.0ft ( " diam) # Holes: 31 back row
Tertiary Bit diam: mm °  #Holes: = 0.0ft ( " diam) Bench Height: 53.1 ftavg
Sub-drill: 2.0|ftavg g
Bulk Explosives: in (kg) out (kg) kg - Hole Depth: 55.1 ftavg g
CENTRA GOLD 70 33,760 24,820 8,940 9 - Stone Decking - %
g Front Row: 4.0 ftavg %
Packaged Explosives: cs shipped cs returned kg 5 Back Row: ft avg %
FORTEL PRO 75X400 2 0 50 - # Decks: 64 per blast S
o [®)]
° - Collar Stemming - %
§ Front Row: 7.0 ftavg g
Boosters: kg /unit #usec kg L Back Row: 7.0 ftavg &L
PENTEX 12 (OR EQUIVALENT) 0.34 66 224 % Material used: | 3/4" Clear é
PENTEX DUO (OR EQUIVALENT) 045/ 64 291 % - Charge Length - §
S Front Row: 441 ftavg o
total explosives weight in Blast (kg): 9,041 = Back Row: 48.1 ftavg >
Pkgd Prod (50 kg) % of Total kg: 0.6% - Charge Weight -
Detonators: case #'s ms # used Front Row: 128.6 kg/hole
UNITRONIC 600 6M 1 Back Row: 140.3 kg/hole
UNITRONIC 600 15M 64 Max. per delay: kg/delay
UNITRONIC 600 20M 36 SD () Equation: 2.0 kg/delay
UNITRONIC 600 25M 29 Total kg Loaded: 9,041 kg
EXEL MS 18m 25 ms 36 Rock Density: g/cc = te/m®
EXEL MS 25m 25 ms 28
Cord & Accessories: Uof M # used - Powder Factor -

HARNESS WIRE DUPLEX (6 PACK) 400M units 1 1.501 Iblyd® Yield PF: 0.343 kglte (actual)
units 1.201 Iblyd® Front row: 0.274 kglte (theoretical)
units 1.747 Iblyd® Main Body: 0.399 kglte (theoretical)

Resource Deployment: 1.474 lolyd® "KPI" PF: 0.336 kglte (theoretical)
# of Blasts today (this Quarry) 1|  NOTES (ANY VARIATION FROM STANDARD):

# of Blasters (this Blast) 1 Drilled to dept od shale + 2'

# of Helpers (this Blast) Note Exception 2 2 Cases of package were used for X1 due to lean burden from 30' to collar
# of MMU's (this Blast) 1

Services:

BULK TRUCK CHARGE 1.0

BLASTER HOURS Enter Blaster hours 6.0

HELPER HOURS Enter total Helper man-hours 12.0

SHOT LAYOUT FEE Enter # trips extra beyond 1 0.0

ADVANCED BLAST DESIGN Enter hours 0.0

BORETRACK Enter hours 0.0

Burlington 2019-10-23 Blast 19-022 Middle.xlsm

Public

Blast Report




z Blast Report Quarry: Burlington Blast Number: 19-022
ot A p P.O. #: Orica Order #: 2547256
The Blasting _ Nelson Aggregate Blast Date: 2019-10-23 Blast Time: 11:59 AM
page 2 Bi : 5 5 : -
ast Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
Mid Blast 43.40443 79.88138 0.757550 1.394193
Front Row Corner 43.40401 79.88147 0.757543 1.394195
Back Row Corner 43.40485 79.88133 0.757557 1.394192
Average (Centre of Blast) 43.40443 79.88139 0.757550 1.394193
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 343.1|m
Post Blast Data: ppV: |Memory mm/s  Trigger set at:| 2.0 /mm/s
frequency: |was full Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: |from high wind dB Trigger set at:| 115/dB
2450 #2 Sideroad, Burlington, On |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40614 79.87455 0.757580 1.394074
2nd Reading
Average 43.40614 79.87455 0.757580 1.394074
Distance (2nd Seis. From Centre of Blast) 585.1|m
Post Blast Data: ppV: 3.3|mm/s  Trigger setat:| 2.0 \/mm/s
frequency: 43.0{Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 104.6|dB Trigger set at:| 115/dB
2582 #2 Sideroad, Burlington, On |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40466 79.88098 0.757554 1.394186
2nd Reading
Average 43.40466 79.88098 0.757554 1.394186
Distance (3rd Seis. From Centre of Blast) 42.2|m
Post Blast Data: ppV: |Memory mm/s  Trigger set at:| 2.0 /mm/s
frequency: |was full Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: |from high wind dB Trigger set at:| 115 /dB

Gas Line

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:

W =

Quarry Bench Blasting - 2 Free Faces

DZ

30°

= (422 kg
30°
1,781 kg
900

Maximum Indicated Charge Weight per Delay = |I|kg

Burlington 2019-10-23 Blast 19-022 Middle.xIsm

Orica

Blaster-in-charge:

Public

Mcike derkinderen

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

Blast Report




. Quarry: Burlington Blast Number: 19-022
E Blast Design A g . .

oA P.O. #: Orica Order #: 2547256

oo Blastng Nelson Aggregate Blast Date: 10/23/2019
page 2

Paste ShotPlus Diagram inside Rectangle:
V8
7.0

UNI Tronic 240ms 49ft
PENTEX MP 12 * 340 x1

UNI Tronic 225ms 82ft
Pentex DUO 16 * 454 x1

—

36.0

40.0

N
66.1 N

24.000 in

Burlington 2019-10-23 Blast 19-022 Middle.xIsm

Orica

Blaster-in-charge:

Quarry Manager:

Public

Mike der Kinderen
Nieh Heapr

Signature required, indicating
sign off on Blast Design.

Design p2




Event Report

Z Instantel Z Instantel

Date/Time Long at 11:59:19 October 23, 2019 Serial Number UMG6857 V 10-89 Micromate ISEE
Trigger Source  Geo: 1.500 mm/s, Mic: 120.0 dB(L) Battery Level 3.8 Volts
Range Geo: 254.0 mm/s Unit Calibration January 15, 2019 by Instantel
Record Time 4.875 sec (Auto=4Sec) at 2048 sps File Name UM6857_20191023115919.IDFW
Operator/Setup: MIKE DERKNDEREN/Burlington 2582.mmb
Notes USBM RI8507 And OSMRE
Location: 2582 #2 Sideroad, Mount Nemo,On - | L | L
Client: Nelson Aggregate - ! oo ! oo e
User Name: Orica Canada Inc. 200 T
General: Monitoring Vibration and Airblast
Extended Notes 100 4+
Sand Bagged T T
N43.40614,W-79.87455 1 1
Microphone Linear Weighting 50; § 1
PSPL 104.6 dB(L) at 1.625 sec 1 yd 1
ZC Freq 5.9 Hz
Channel Test Passed (Freq = 19.7 Hz Amp = 1484 mv ) - T T
Tran Vert Long E 20 -+
PPV 2018 1576 3.334 mm/s -
ZC Freq 41 60 43 Hz 5
Time (Rel. to Trig) 0.572 0417 0.091 sec o
Peak Acceleration 0.064 0.077 0145 g 2 T
Peak Displacement 0.011  0.005 0.013 mm T
Sensor Check Passed Passed Passed 1
Frequency 7.3 7.3 71 Hz €
Overswing Ratio 3.5 34 3.6 1 1
Peak Vector Sum 3.595 mm/s at 0.388 sec 1
za»
1 | R |
1 2 5 10 20
Frequency (Hz)
Tran: + Vert: x Long: @
. e T o At |
| Yttt
MicL Lo nnhhhlwuln‘u et A T M,.AAWJJ\nt RMMAM ]l/\/\ A MMA . M M /J\ Lo\ p S gt | h h 0.0
1 AT A e YT P VMU wwwv“vv “wv \/\/ v VA" S VA A A U u U .
1 At M Uik b }
Long  — VWWW WW” T yefes 1 v 0.0
I 1
T 7 /N
Vert ™ M{mﬁﬂJﬂ%HlN M‘ﬂ“!mql L TR } 0.0
T 1V
Tran : i Vﬂ “AVAV“UAWUUA Uﬂymvnvﬂvﬂuwvuh WV thﬂul\v_/\vflul\ }\/ 0.0
:¢ I S S S e | |
0.0 1.0 2.0 3.0 4.0 5.0

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 2.000 mm/s/div Mic: 1.000 pa.(L)/div Sensor Check

Trigger = - <

Printed: October 23, 2019 (V 10.74) Format © 1995-2015 Xmark Corporation
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2 BIGST RGPOI"T Quarry:. Burlington Blgst Numberf 19-023
LA P.O.#: Orica Order #: 2550103
The sty Nelson Aggregate Blast Date:|  2019-10-31 Blast Time: 10:56 AM
page 1 Blaster-in-charge: Mike Derkinderen (Print Name) Tonnes Blasted:| 19,709 te 7,580|ms
Total tonnes per day:| 19,709 te | NB60-18 oo
Blast Location: Upper Middle (Bench / Face) Total Holes Loaded: 41 |holes
GPS Coordinates: 43.40370 °N Latitude 79.88137  |°W Longitude ... including: 2|Dead Holes
Centre of Blast Centre of Blast ... and: 0| Helper Holes
Helper Hole Collar: 0.0/t avg
Wind from the: at ‘jl kph Temperature:°C # Rows Blasted: 2 rows
X X - Pattern (Front Row)-
Clear: Rain: Overcast:| X Burden: 12.0 ft avg
Partly Cloudy: Snow: Inversion: Ceiling | 1s,ooo|ft Spacing: 10.0 ft avg
# Holes: 21 |front row
- Drilling Information - - Pattern (Back Row) -
Angle from Vertical Nominal Bit Diameter: Burden: 9.0/t avg
Primary Bit diam: 101.6 'mm 0|’ #Holes:| 41 = 2753.0ft ( 4 " diam) Spacing: 10.0 ft avg
Secondary Bit diam: mm °  #Holes: = 0.0ft ( " diam) # Holes: 20 back row
Tertiary Bit diam: mm °  #Holes: = 0.0ft ( " diam) Bench Height: 65.1 ftavg
Sub-drill: 2.0 ftavg g
Bulk Explosives: in (kg) out (kg) kg - Hole Depth: 67.1 ftavg g
CENTRA GOLD 70 33,440 25,960 7,480 9 - Stone Decking - %
g Front Row: 4.0 ftavg %
Packaged Explosives: cs shipped cs returned kg 5 Back Row: ft avg %
FORTEL PRO 75X400 2 0 50 - # Decks: 41 |per blast S
o R [®)]
° - Collar Stemming - %
§ Front Row: 7.0 ftavg g
Boosters: kg /unit #usec kg L Back Row: 7.0 ftavg &L
PENTEX 12 (OR EQUIVALENT) 0.34 M 13.9 % Material used: | 3/4" Clear é
PENTEX DUO (OR EQUIVALENT) 045 41 18.6 % - Charge Length - §
S Front Row: 56.1 ftavg o
total explosives weight in Blast (kg): 7,563 = Back Row: 60.1 ftavg E
Pkgd Prod (50 kg) % of Total kg: 0.7% - Charge Weight -
Detonators: case #'s ms # used Front Row: 163.7 kg/hole
UNITRONIC 600 15M 41 Back Row: 175.4 kg/hole
UNITRONIC 600 25M 82 Max. per delay: : kg/delay
SD () Equation: 13.9 kg/delay
Total kg Loaded: 7,563 kg
Rock Density: g/cc = te/m®
Cord & Accessories: Uof M # used - Powder Factor -

HARNESS WIRE DUPLEX (6 PACK) 400M units 1 1.682 Iblyd® Yield PF: 0.384 kglte (actual)
units 1.247 Iblyd® Front row: 0.284 kglte (theoretical)
units 1.781 Iblyd® Main Body: 0.406 kglte (theoretical)

Resource Deployment: 1.514 lolyd® "KPI" PF: 0.345 kglte (theoretical)
# of Blasts today (this Quarry) 1|  NOTES (ANY VARIATION FROM STANDARD):

# of Blasters (this Blast) 1 Unitronics were used instead of 25ms Excel MS in bottom deck due to an error on Orica.
# of Helpers (this Blast) Note Exception 2

# of MMU's (this Blast) 1

Services:

BULK TRUCK CHARGE 1.0

BLASTER HOURS Enter Blaster hours 5.0

HELPER HOURS Enter total Helper man-hours 10.0

SHOT LAYOUT FEE Enter # trips extra beyond 1 0.0

ADVANCED BLAST DESIGN Enter hours 0.0

BORETRACK Enter hours 0.0

Burlington 2019-10-30 Blast 19-023 Upper Middle.xIsm

Public

Blast Report




z Blast Report Quarry: Burlington Blast Number: 19-023
o~ P P.O. #: Orica Order #: 2550103
The Blasting _ Nelson Aggregate Blast Date: 2019-10-31 Blast Time: 10:56 AM
page 2 Bi : 5 5 : -
ast Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
Mid Blast 43.40370 79.88136 0.757537 1.394193
Front Row Corner 43.40345 79.88143 0.757533 1.394194
Back Row Corner 43.40395 79.88133 0.757542 1.394192
Average (Centre of Blast) 43.40370 79.88137 0.757537 1.394193
1st |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40245 79.87814 0.757516 1.394137
2nd Reading
Average 43.40245 79.87814 0.757516 1.394137
Distance (1st Seis. From Centre of Blast) 296.0|m
Post Blast Data: ppV: 8.6|mm/s  Trigger setat:| 2.0 |/mm/s
frequency: 20.0{Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 115.7|dB Trigger set at:| 115/dB
2450 #2 Sideroad, Burlington, On |
2nd |Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40614 79.87455 0.757580 1.394074
2nd Reading
Average 43.40614 79.87455 0.757580 1.394074
Distance (2nd Seis. From Centre of Blast) 615.0m
Post Blast Data: ppV: 3.3|mm/s  Trigger setat:| 2.0 \/mm/s
frequency: 28.0{Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: |Set to not trigger dB Trigger set at:| n/a |dB
2582 #2 Sideroad, Burlington, On |
3rd [Seismograph Co-ordinates Enter ° N Lat. Enter ° W Long. (N) Radians (W) Radians
1st Reading 43.40466 79.88098 0.757554 1.394186
2nd Reading
Average 43.40466 79.88098 0.757554 1.394186
Distance (3rd Seis. From Centre of Blast) 111.8|m
Post Blast Data: ppV: 36.2|mm/s  Trigger set at:| 2.0 /mm/s
frequency: 26.0{Hz V/T/L: ? |(Vertical, Transverse or Longitudinal)
air overpressure: 130.5|dB Trigger set at:| 115 /dB

Gas Line

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:

W =

Quarry Bench Blasting - 2 Free Faces

D2
302

= (111.87 kg

12,499

302

kg
900

Maximum Indicated Charge Weight per Delay = kg

Burlington 2019-10-30 Blast 19-023 Upper Middle.xlsm

Orica

Blaster-in-charge:

Public

Mcike derkinderen

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

Blast Report




. Quarry: Burlington Blast Number: 19-023
E Blast Design A g . .

oA P.O. #: Orica Order #: 2550103

oo Blastng Nelson Aggregate Blast Date: 10/31/2019
page 2

Paste ShotPlus Diagram inside Rectangle:
V8
7.0

UNI Tronic 240ms 49ft
PENTEX MP 12 * 340 x1

UNI Tronic 225ms 82ft
Pentex DUO 16 * 454 x1

—

36.0

40.0

N
66.1 N

24.000 in

Burlington 2019-10-30 Blast 19-023 Upper Middle.xIsm

Orica

Blaster-in-charge:

Quarry Manager:

Public

Mike der Kinderen
Nieh Heapr

Signature required, indicating
sign off on Blast Design.

Design p2




Z Instantel

Date/Time Vert at 10:56:06 October 30, 2019
Trigger Source Geo: 1.500 mm/s

Event Report

Serial Number

6.1 Volts

Battery Level

Z Instantel

BE12877 V 10.72-1.1 Minimate Blaster

Range Geo: 254.0 mm/s Unit Calibration December 4, 2018 by Instantel
Record Time 1.0 sec at 2048 sps File Name _ TEMP.EVT
Job Number: 1
Notes USBM RI8507 And OSMRE
Location: 2450 #2 Road, Burlington, On I | N | L
Client: Nelson Aggregate - ! L ! oo e
User Name: Orica Canada Inc. 200 T
General: Burlington
Extended Notes 100 €
Sand Bagged T T
Microphone Linear Weighting T T
PSPL 115.7 dB(L) at 0.821 sec 50— B}
ZC Freq 6.0 Hz
Channel Test Passed (Freq =20.5 Hz Amp =612 mv ) T T
Tran  Vert Long :g
PPV 8.636 6.858 7.874 mm/s £ 20— 4
ZC Freq 20 29 22 Hz g
Time (Rel. to Trig) 0.202 0.268 0.310 sec 5
Peak Acceleration 0.159 0.159 0.186 g k-]
Peak Displacement 0.102 0.037 0.048 mm g N T
Sensor Check Passed Passed Passed o 9 T
Frequency 7.4 7.4 72 Hz W x 1
Overswing Ratio 37 3.7 4.0 + ® o g 1
I} #
Peak Vector Sum 9.809 mm/s at 0.269 sec T + 0 e + ;:&32 & Q +
4 Q o +Q g+*+ %j( QXQQQ 4
g 0 +++XX+QX +gxg
2T ® i% " T
AT x o
g X+, 4 & I}
1 } —— | #gxxﬁ,&we#
1 2 5 10 20 50 100 >
Frequency (Hz)
Tran: + Vert: x Long: @
| , , | , | , | , | , |
1 y y 1 y 1 y 1 y 1 y 1
MicL [ hUhUhUhU 0.0
tong 1 AW /\/\A f\/\n /\/\ A s 1l o0
! VA \/W\/Ww PARAL TEAVANVEAY \/
Vet | — H— 0.0
Tran 1 7 Y, NJ / 71 0.0
i \J \N \/\/ \/ \/\/ UV [T VYV : \/
T # , x # | # -
-0.20 0.0 0. 20 0.40 0.60 0.80 1.0

Time Scale: 0.10 sec/divAmplitude Scale: Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div

Trigger = - <

Printed: October 30, 2019 (V 10.74)

Format © 1995-2015 Xmark Corporation

Sensor Check



Z Instantel

Date/Time
Trigger Source  Geo: 1.500 mm/s
Range Geo: 254.0 mm/s

Long at 10:56:07 October 30, 2019

Event Report

Serial Number UM6857 V 10-89 Micromate ISEE
Battery Level 3.8 Volts
Unit Calibration January 15, 2019 by Instantel

Z Instantel

Record Time 4.756 sec (Auto=4Sec) at 2048 sps File Name UM6857_20191030105607.IDFW
Operator/Setup: MIKE DERKNDEREN/Burlington 2582.MMB
Notes USBM RI8507 And OSMRE
Location: 2582 #2 Sideroad, Mount Nemo,On I | N | L
Client: Nelson Aggregate - ! L ! oo e
User Name: Orica Canada Inc. 200 T
General: Monitoring Vibration and Airblast
Extended Notes 100 €
Sand Bagged T T
N43.40614,W-79.87455 il il
0—— >
Tran Vert Long S e
PPV 3.090 2743 3302 mmi/s T 1
ZC Freq 31 29 28 Hz —_ 1 1
Time (Rel. to Trig) 0.408 0.384 0.458 sec %
Peak Acceleration 0.081 0.114 0102 g £ 20— £
Peak Displacement 0.016 0.017 0.016 mm g
Sensor Check Passed Passed Passed 5
Frequency 7.3 7.3 75 Hz k-]
Overswing Ratio 3.5 3.4 3.4 2 o
Peak Vector Sum 3.783 mm/s at 0.458 sec I
24» i
4]
1 } ————f———+1 -
1 2 5 10 100 >
Frequency (Hz)
Tran: + Vert: x Long: @
. S S S R | P T |
—tttf———+——+—F——+—+ i —t—t—f——— ]
Long Vn%\v o ﬂul\lvﬂvnuh Av VI\V“UWVU{\U{\V/\V!\VAV /\ 0.0
€ |1
Vert I H‘WU \UM m\ﬁm Mg ] | / \ — — 0.0
Tran VAUAU"“WW%%M AUm Uﬂ Mttt 0.0
T —tt | ———f———— —
0.0 1.0 2.0 3.0 4.0 5.0

Time Scale: 0.20 sec/div Amplitude Scale: Geo: 2.000 mm/s/div

Trigger = - <

Printed: October 30, 2019 (V 10.74)

Format © 1995-2015 Xmark Corporation

Sensor Check



Event Report

Z Instantel Z Instantel

Date/Time Tran at 10:56:05 October 30, 2019 BE19461 V 10.72-8.17 MiniMate Plus

6.3 Volts

Serial Number

Trigger Source Geo: 10.000 mm/s

Battery Level

Range Geo: 254.0 mm/s Unit Calibration August 31, 2018 by Instantel
Record Time  3.75 sec (Auto=3Sec) at 1024 sps File Name _ TEMP.EVT
Notes USBM RI8507 And OSMRE
Location: Gas Line 254 | PR I | P R
Client: Nelson Aggregates - J LR J RS
User Name: Orica Canada 200 T
General: 43.40466,-79.88098
Extended Notes 100 1
Sand Bagged at gas line T T
Microphone Linear Weighting 1 1
PSPL 130.5 dB(L) at 0.421 sec 501 B
ZC Freq 9.0 Hz
Channel Test Passed (Freq = 20.1 Hz Amp = 658 mv ) T T
_— T + T
Tran Vert Long ®
PPV 3251 3327 3619 mms £ ol 4
ZC Freq 8.8 28 26 Hz g
Time (Rel. to Trig) 0.568 0.329 0.372 sec 5
Peak Acceleration 0.610 0.848 0623 g o o -
Peak Displacement 0.579 0.182 0.257 mm L 10 x X ¥ T
Sensor Check Passed Passed Passed T to . x /] T
Frequency 7.4 7.3 7.4 Hz T x X x 2 " XXy x T
Overswing Ratio 3.8 3.9 4.3 51 + X +X + XL x g+ | X
Peak Vector Sum 45.51 mm/s at 0.371 sec + ﬂ 2 o * ; 19
[4]
. ﬂg +g XX X X .
tg g X
) 2o " (4]
Tae o X% x x 2
+ X +
2oL X X s | %
g+ + X ]
1 } — } 0
1 2 5 10 20 50 100 >
Frequency (Hz)
Tran: + Vert: x Long: @
il il il il il l il il il il l il il l il il il il l
i i i i i T i i i i T i i T i i i i T
MicL i vvﬁ\ww m\/\ H\M A, \/ ﬂuhumuﬁ 0.0
Long A /\\/M r/\nwﬁﬂﬂwnuﬂvnm\f 1\/ 0.0
1 ‘ 1
Vert T sl ‘\H\“\‘Hw“‘ mw Ann L 0.0
I “WWm LT 17 -
4 \l ‘ B ’Jf‘
Tran 1 Qi WM‘\/J[\V“V“WWM\/MU/\/\ 1\/ 0.0
L } } } } | } } } } | } } | } } } } | ]
0.0 1.0 20 3.0 4.0

Time Scale: 0.20 sec/divAmplitude Scale: Geo: 10.000 mm/s/div Mic: 20.00 pa.(L)/div

Trigger = - <

Printed: October 30, 2019 (V 10.74)

Format © 1995-2015 Xmark Corporation

Sensor Check
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Appendix D



EZIPLOTECH

Specialists in Explosives, Blasting and Vibration
Consulting Engineers

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

EXPLOTECH ENGINEERING LTD.
Ottawa ¢ Sudbury ¢ Toronto ¢ Halifax

WWW.EXPLOTECH.COM
1-866-EXPLOTECH



EZIPLOTECH

Specialists in Explosives, Blasting and Vibration
Consulting Engineers

Mitch Malcomson, P.Eng.

Explotech Engineering Ltd.

EDUCATION

Bachelor of Engineering,
Civil Engineering with Concentration in Business Management,
Carleton University

PROFESSIONAL AFFILIATIONS

Association of Professional Engineers of Ontario (APEQO)

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 Senior Engineer and Project Organizer 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 Organizer, Mitch is responsible for
operational strategies, scheduling and contract procurement. As a Senior Engineer, the
technical responsibilities include detailed blast designs, blast investigations and
reviews, implementation of vibration monitoring programs, development of monitoring
Equipment/ technologies and building structural assessments for the drilling and
blasting portions of mining, quarrying and construction projects across Canada.

PROFESSIONAL RECORD

2008 — Present - Engineer / Project Manager, Explotech Engineering Ltd.

EXPLOTECH ENGINEERING LTD.
Ottawa ¢ Sudbury ¢ Toronto ¢ Halifax

WWW.EXPLOTECH.COM
1-866-EXPLOTECH



EZIPLOTECH

Specialists in Explosives, Blasting and Vibration
Consulting Engineers

Mark Morelli, B.Eng.

Explotech Engineering Ltd.

EDUCATION

Bachelor of Engineering,
Civil Engineering, Carleton University

PROFESSIONAL AFFILIATIONS

International Society of Explosives Engineers (ISEE)

SUMMARY OF EXPERIENCE

A technician working for Explotech Engineering Ltd., Mark holds a Bachelor of
Engineering degree in Civil Engineering and has strong technical, leadership,
interpersonal, communication, and presentation skills. Recent focus on blast
monitoring, data management, scheduling, job estimations, vibration analysis, damage
complaint investigation and attenuation anlysis.

PROFESSIONAL RECORD

2006 — Present - Technician, Explotech Engineering Ltd.
2003 - 2004 - Labourer, Hydracorp Canada Ltd.
2002 — 2003 - Labourer, Quad Construction
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Specialists in Explosives, Blasting and Vibration
Consulting Engineers

Michael Tobin, B.A.Sc.

Explotech Engineering Ltd.

EDUCATION

Bachelor of Applied Science,
Geological Engineering, Queen’s University

PROFESSIONAL AFFILIATIONS
International Society of Explosives Engineers (ISEE)

SUMMARY OF EXPERIENCE

A technician 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 equipment maintenance and repair.

PROFESSIONAL RECORD

2017 — Present - Technician, Explotech Engineering Ltd.
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ANFO:
ANFO WR:
Blast Pattern:
Body hole:
Burden:
Column:
Column Load:

Collar:

Face Hole:

Overpressure:

Blasting Terminoloqy

Ammonium Nitrate and Fuel Oil — explosive product

Water resistant ANFO

Array of blast holes

Those blast holes behind the first row of holes (Face Holes)
Distance between the blast hole and a free face

That portion of the blast hole above the required grade
The portion of the explosive loaded above grade

That portion of the blast hole above the explosive column,
filled with inert material, preferably clean crushed stone

The blast holes nearest the free face
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

Scaled distance:

Sensitive Receptor:

mm/s or in/s. This is the velocity or excitation of the
particles in the ground resulting from vibratory motion.

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 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,
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Spacing:

Stemming:

Sub-grade:

Toe Load:

day care facilities, hospitals, churches and other similar
institutional uses, or campgrounds.

Distance between blast holes
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.

That portion of the blast hole drilled band loaded below the
required grade

The portion of explosive loaded below grade
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