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EXECUTIVE SUMMARY

Explotech Engineering Ltd. was retained in November 2020 to provide a Blast
Impact Analysis for the proposed Cavanagh West Carleton Quarry Extension
operation located on Part of Lot 15, Concession 11, former geographic township
of Huntley, City of Ottawa.

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 vibration reports collected at
the existing licenced quarry for the 2017 - 2020 blasting campaigns.

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 West Carleton Quarry Extension operation is located on the West
side of the existing licensed and operating West Carleton Quarry (Licence 4085).
The legal description for the subject property is Part of Lot 15, Concession 11,
former geographic township of Huntley, City of Ottawa.

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.

Given that quarry operations are currently underway on the adjacent Cavanagh
licenced property and all blasts conducted are monitored for ground vibrations
and overpressure, site-specific blast monitoring data is available for the area.
The site specific data has been incorporated into this assessment. It is a
recommendation of this report that a vibration monitoring program be continued
on this site, including within the proposed West Carleton Quarry Extension lands,
and that the 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. Details related to residential water wells are
addressed in the hydrogeological report prepared by Golder Associates while
specific flyrock control is addressed at the operational level by Cavanagh 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 existing licensed area for the West Carleton Quarry (Licence 4085) is
described as Lot 14 and part of lot 15, Concession 11, former geographic
township of Huntley, City of Ottawa. This property is bound by March Road to the
North, Upper Dwyer Hill Road to the East and vacant forested lands to the South
and West. The lands surrounding the licence are sparsely populated with the
areas of closest and densest development lying immediately to the North /

Northwest.

The licenced area for the proposed West Carleton Quarry Extension lands
encompasses a total area of approximately 18.2HA. The associated extraction
area is approximately 16.5HA when allowing for setbacks and sterilized areas.

The proposed West Carleton Quarry Extension is located immediately West of
the existing licence Lot 14 and part of lot 15, Concession 11, former geographic
township of Huntley, City of Ottawa. The extension lands are bound by vacant
lands to the West and South, the existing West Carleton Quarry to the East, and
March Road to the North with properties located along Burnt Lands Road to the
Northwest. The closest sensitive receptors surrounding the proposed limit of
extraction are listed in Table 1 below as well as in the Sensitive Receptor
Overview contained in Appendix A:

Sensitive Receptor Sensitive Receptor or Distance to Direction from
Address Non Sensitive Receptor Receptor (m) Extraction Limits
1616 Burnt Lands Road Sensitive 135 Northwest
1644 Burnt Lands Road Sensitive 305 Northwest
1654 Burnt Lands Road Sensitive 385 Northwest
1674 Burnt Lands Road Sensitive 480 Northwest
1692 Burnt Lands Road Sensitive 585 Northwest
1720 Burnt Lands Road Sensitive 705 Northwest
1730 Burnt Lands Road Sensitive 820 Northwest
4061 March Road Sensitive 420 North
4512 March Road Sensitive 1255 West
1331 Upper Dwyer Hill Road Sensitive 1375 East
1486 Upper Dwyer Hill Road Sensitive 1550 Northeast
1550 Upper Dwyer Hill Road Sensitive 1080 Northeast
1661 Upper Dwyer Hill Road Sensitive 975 North
1350 Golden Line Road Sensitive 1435 Southwest
4
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Sensitive Receptor Sensitive Receptor or Distance to Direction from
Address Non Sensitive Receptor Receptor (m) Extraction Limits
1491 Golden Line Road Sensitive 1270 Southwest
1509 Golden Line Road Sensitive 1260 Southwest
Table 1: Closest Sensitive Receptors
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PROPOSED MINERAL EXTRACTION

As per the November 2020 Extraction Plan (Refer to Appendix A), the proposed
initial quarry operations will commence on the Northeast face or Southeast face
of the proposed extension licence extraction limit and will retreat Southwesterly
and Northwesterly respectively across the extension lands. This will eliminate the
need for a sinking cut and provide the maximum distance separation to
neighbouring receptors. It is a recommendation of this report to initiate extraction
operations at the Southeast corner of the extension extraction limits and retreat
in an echelon pattern towards the Northwest corner to both direct all
overpressures away from sensitive receptors along March Road and provide the
maximum distance separation to neighbouring receptors for the initial operations.
Alternatively, in the event that the rock in the existing licence adjacent the
Southeast face has not been extracted prior to entering into the proposed
licence, a slot could be advanced starting near the Southeast corner of the
Northwest face, retreating in a Southwest direction before turning the face 90
degrees and retreat northwesterly as shown on the operational plan attached in
Appendix A.

Bedrock will be extracted to a final floor elevation of 107masl. Given existing
topography of approximately 153masl, it is anticipated that the extraction will take
place in up to 5 benches. The approximate floor elevations for each respective
bench is anticipated to be 142masl, 134masl, 125masl, 116masl and 107masl,
respectively.

As quarry operations migrate across the property, the closest sensitive receptors
to the required blasting operations will vary. While recommended initial mineral
extraction in the proposed licence area will occur approximately 725m from the
closest sensitive receptors to the blast location, the quarry face along the
Northwest limits of extraction will come within 135m of the closest property
located on Burnt Lands Road, namely 1616 Burnt Lands Road (Refer to Table 1
above).

Current practice at the Cavanagh West Carleton Quarry operation employs
101mm diameter blast holes with a typical load per delay of between 65Kg -
100kg based on an 8m — 10m bench height. While current practices would be
acceptable for the initial blasting in the extension area, calculations contained
within this report suggest modifications to current blast designs will be necessary
as operations progress towards adjacent receptors. Fortunately, given advanced
initial separation distances between blasting operations and neighbouring
receptors, there exists ample opportunity for data collection and analysis prior to
any required blasting in closer proximity to the adjacent homes.
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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.

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
quantify 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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GROUND VIBRATION AND OVERPRESSURE ATTENUATION STUDY

A comprehensive network of seismographs was installed by Explotech to
measure ground vibration and air overpressure intensities for three (3) blasts
conducted in April 2021 and July 2021 at the existing West Carleton Quarry in
Ottawa, Ontario. Monitor locations were established in linear arrays emanating
from the blast site to assess the rate of decay of the ground vibration and
overpressure. All ground vibration data was plotted using square root scaling
from blast vibration data collected (refer to Appendix C). Overpressure data was
plotted employing cube root scaling (refer to Appendix C).

It should again be noted that given the high dependence on local environmental

conditions, overpressure prediction is far less reliable as a means of blast
control.
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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.

q
PPV = k(ﬁj
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 and e are variable and influenced by many factors (i.e. rock type,
geology, thickness of overburden, etc.). As such, these site factors are
developed empirically through the measurement of vibration characteristics at the
specific operations of interested.

Based on the vibration data collected from the April 2021 and July 2021
attenuation study, the values for “e” and “K” have been established at -1.683 and
3507.6 respectively for receptors falling behind the blast at the West Carleton

Quarry site.

For a distance of 725m (the standoff distance to the closest sensitive receptor
behind the blast for the initial blasting, namely 1616 Burnt Lands Road) and a
maximum explosive load per delay of 80kg (101mm diameter hole, 10m deep,
2m surface collar and 1 hole per delay), we can calculate the maximum PPV as
follows:

—1.683
PPV = 3507.6[Ej =2.15mm/s

80

The calculated PPV based on the blast discussed above would be 2.15mm/s.

As discussed in previous sections, the MECP guideline for blast-induced
vibration is 12.5 mm/s (0.5 in/s). The calculated 95% predicted PPV (based on
the standoff distance to the closest sensitive receptor for the initial blasting)
would be 2.15mm/s, below the MECP guideline limit. It is understood that as
separation distance to receptors decreases, adjustments to blast designs may be
necessary to maintain compliance with the guideline limits.
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Similarly, the above equation used to calculate PPV can be reformatted to find an
approximation of the distance at which a vibration velocity of 12.5mm/s would
occur at a receptor behind the blast if all blasting parameters are kept the same
as used in the example above:

d -1.683
12.5= 3507.6(—} =254.77Tm

80

The above result suggests that design modifications to the above preliminary
design would be required once blasting operations encroach to within 255m of
sensitive receptors surrounding the quarry extraction operations. Fortunately,
vibration data will be continually collected and analyzed as part of the
Compliance Monitoring Program as the sensitive receptors are approached in
order to confirm the requirement for any design modifications. An abundance of
design modifications are available which would readily maintain vibration
intensities below guideline limits.

Given the separation distances that will be involved at the West Carleton Quarry
Extension, Table 2 below provides initial guidance on maximum loads per delay
based on various separation distances. The following maximum loads per delay
were derived from the equation developed through the April 2021 and July 2021
attenuation study and are based on a maximum intensity of 12.5mm/s:

TABLE 2
Maximum Loads per Delay to Maintain 12.5mm/s at
Various Separation Distances
Separation distance between Maximum recommended
sensitive receptor and closest explosive load per delay
borehole (meters) (Kilograms)
500 308
450 249
400 197
350 150
300 110
250 77
200 49
150 27
135 23
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It is noteworthy that the above values are typically conservative and are intended
as a guideline only as the ground vibration attenuation equation is based on a
calculated 95% regression line. Actual loads employed shall be based on the
results of the monitoring program in place and adjusted as necessary.

The closest separation distance between a sensitive receptor and any blast over
the life of the license is 135m. While blasting at this separation distance is
feasible from a technical perspective, given current blasting technology and
techniques, market economics will dictate the feasibility of extracting rock at
lesser separation distances. Monitoring and changes in blasting designs will be
required in order to confirm all blasts are within MECP guidelines when blasting
comes closer to adjacent sensitive receptors.
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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.

Air overpressure levels are analyzed using cube root scaling based on the
following equation:

d e
P=k|—
)
Where, P = the peak overpressure level (psi — imperial, Pa, dB - metric)
K, e = site factors
d = distance from receptor (ft — imperial, m - metric)
w = maximum explosive charge per delay (lbs — imperial, kg - metric)

The value of K and e are variable and are influenced by many factors (i.e. rock
type, geology, thickness of overburden, environmental conditions at the time of a
blast, etc.). As such, these site factors are developed empirically through the
measurement of overpressure characteristics at the specific operations of
interest.

Based on the overpressure data collected from the April 2021 and July 2021
attenuation study, the values for “e” and “K” have been established at -0.102 and
224 .3 respectively for receptors falling in front of the blast at the West Carleton

Quarry site.

As discussed in previous sections, the MECP guideline for blast-induced
overpressure is 128dBL. For a distance of 1100m (i.e. the standoff distance to
the closest sensitive receptor in front of the blast for the initial blasting, namely
1550 Upper Dwyer Hill Road) and a maximum explosive load of 80kg (101mm
diameter hole, 10m deep, 2m surface collar and 1 hole per delay), we can

14

Blast Impact Analysis August 12, 2021
West Carleton Quarry Extension
Part of Lot 15, Concession 11, former geographic township of Huntley, City of Ottawa



EZIPLOTECH

calculate the maximum overpressure at the nearest receptor in front of the blast
as follows:

—-0.102
P= 2243(@] =127.44dB(L)

/80
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. As demonstrated in Appendix B, prevailing
winds during quarry operational periods are predominantly out of the South and
West, a condition which will assist in attenuating overpressures at the receptors
in front of the blasting throughout the phasing of the extension licence.

Given the intimate correlation between overpressure and environmental
conditions as stated previously, care must be taken to avoid blasting on days
when weather patterns are less favourable. Extraction directions have been
selected so as to minimize overpressure impacts on adjacent receptors. Table 3
below can be used as an initial guide showing maximum loads per delay based
on various separation distances for receptors in front of the blast face. The
following maximum loads per delay are derived from the air overpressure
equation above and are based on a peak overpressure level of 128dB(L):

TABLE 3
Maximum Loads per Delay to Maintain 128dB(L) at Various
Separation Distances for Receptors in Front of the Face
Separation distance between Maximum recommended
sensitive receptor and closest explosive load per delay
blasthole (meters) (Kilograms)

1100 91

1000 68

900 49

800 35

700 23

600 14

500 8

We note that the above values are conservative and are intended as a guideline
only as the air overpressure attenuation equation is based on a calculated 95%
regression line. Actual loads employed shall be based on the results of the
monitoring program in place.
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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 Golder Associates 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.

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 prevalence of professionally designed and implemented blasting
programs as well as rigorous prosecution of such events. 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.
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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:

V,>Sin26
L= [1]
g
where: V, = launch velocity (m/s)

¢, = 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:

L = 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, - k(@j (3]
where: k = a constant

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

5 2.6
Face burst: Ly = K * Lﬂj

g B

5 2.6
Cratering: Ly = k_ * @

g SH

2 2.6
Stemming Ejection: Ly = kE * {S£ITJ Sin26
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 West Carleton Quarry which utilize 101mm (4”) diameter holes on a
3.0m x 3.0m (10’x 10’) pattern, with total depths of up to 10m (33’) and a collar
length of 2m (6.5’).

The range for the constant k is 13.5 for soft rocks and 27 for hard rocks. Given
the proposed licence area is predominantly limestone, we have applied a k value
of 21. 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).

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)
1.5 48 302
20 48 143
2.5 48 80
3.0 48 50
3.5 48 33

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. The
current proposed initial blasting parameters have the potential to send flyrock
143m assuming all holes achieve the designed collar lengths of 2.0m.

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. The operational plan for the quarry has
been designed to retreat towards the closest receptors thereby projecting flyrock
and overpressures away from the receptors.
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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.
Complaints 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.
However, 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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Rose et al. (1991) studied the effect of blasting in close proximity to water wells
near an open pit mine in Nevada, USA. Blasts of up to 70 kilograms of explosives
per delay period were detonated at a distance of 75 meters (245 feet) from a
deep water well. There was no reported visible damage to the well. Fluctuations
in water level and flow rate were evident immediately after the blast. However,
the well water level and flow rate quickly stabilized.

The U.S. Bureau of Mines conducted a study (Robertson et al., 1990) to
determine the changes in well capacity and water quality. This involved pumping
from wells before and after nearby blasting. One experiment with a well in
sandstone showed no change in well capacity after blasts induced PPV’s at the
surface of 84mm/s and there was no change in water level after PPV’s of
141mm/s, well above the current guideline limit of 12.5mm/s.

Matheson et al. (1997) brought together available information on the most
common complaints, the possible causes of the complaints and the relation
between blasting and the complaint causes. This study yet again reaffirmed the
fact that the attribution of well problems to blast sources are unfounded.

The MECP vibration limit of 12.5mm/s effectively excludes any possibility of
damage to residential water wells. Based on available research and our
extensive experience in Ontario quarry blasting, blasting at the West Carleton
Quarry will induce no permanent adverse impacts on the residential water wells
on properties surrounding the site.
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REVIEW OF HISTORICAL WEST CARLETON QUARRY DATA

A vibration and overpressure monitoring program has been in place for all blasts
conducted at the Cavanagh West Carleton Quarry in recent years. As part of this
analysis, Cavanagh has provided copies of vibration data summaries collected
from 2017 — 2020. For continuity, summaries of the historical data collected and
supplied by Cavanagh are included in Appendix C to this report.

2017 — 2020 DATA

Vibration monitoring conducted from 2017 — 2020 has included the installation of
seismographs at the following locations:

* 1331 Dwyer Hill Road
* 1550 Dwyer Hill Road
* 3950 March Road

All vibration monitoring was performed by either the blasting contractor or the
quarry owner. A review of the data supplied confirms that for 2017 through 2020
inclusive, all blasts were compliant with the MECP guideline limit of 12.5mm/s set
for ground vibration and 128dB(L) set for overpressure.

Based on the reviewed blast reports, the maximum blast related ground vibration
during the 2017 — 2020 period was a reading of 5.27mm/s registered on April 2,
2020, at 1550 Dwyer Hill Road at a separation distance of 875.4m. The
maximum overpressure was a reading of 127.7dB(L) registered on August 10,
2017 at 1331 Dwyer Hill Road at a separation distance of 1617.3m.
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RECOMMENDATIONS

It is recommended that the following conditions be applied for all blasting
operations at the proposed Cavanagh — West Carleton 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.

In order to safeguard the structural integrity of non-sensitive receptors, we
recommend that vibrations at these properties be maintained below
50mm/s (>40Hz) in accordance with research performed by the United
States Bureau of Mines (USBM RI8507).

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.

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.

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.

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

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

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

The blast parameters described within this report will provide a good basis for the
initial blasting operations at this location. As site specific blast vibration and
overpressure data becomes available, it will be possible to refine these
parameters on an on-going basis.

Blasting operations required for operations at the proposed Cavanagh — West
Carleton Quarry Extension site can be carried out safely and within governing
guidelines set by the Ministry of the Environment, Conservations 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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West Carleton (Almonte) Quarry Extension

PREVAILING METEOROLOGICAL CONDITIONS

Medians provided by Environment Canada
Canadian Climate Normals 1981-2010

Date Wind Direction M\a/gg;r;l}émrd (':'Deergpgélastitfjrse)
January SW 48 -11.5
February NW 40 -9.5

March SW 45 -3.3

April SW 53 5.6

May NW 47 12.9

June SW 40 18.1

July NW 34 20.7

August SE 32 194
September SW 35 14.5
October SW 39 7.8
November SW 48 0.8
December SW 42 -6.8
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Regression Line For WEST CARLETON ALMONTE REGRESSION - GROUND VIBRATIONS.SDF
95% Line Equation: V = 3507.6 * (SD)*(-1.683)
Coefficient of Determination = 0.956 Standard Deviation = 0.094
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Regression Line For WEST CARLETON ALMONTE REGRESSION - AIR OVERPRESSURE.SDF
95% Line Equation: V = 224.3 * (SD)*(-0.102)
Coefficient of Determination = 0.710 Standard Deviation = 0.016
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8415

Trigger Source Geo: 0.750 mm/s
5-B
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Z Instantel
Date/Time
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Record Time
Job Number:
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Location:
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Sensor Check

Format © 1995-2014 Xmark Corporation

Time Scale:0.20 sec/div Amplitude Scale:Geo: 5.000 mm/s/div Mic: 10.000 pa.(L)/div

Trigger=p—— —«

Printed: August 3, 2021 (V 10.72 - 10.72)
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Unit Calibration April 16, 2020 by Instantel

Serial Number
File Name

Battery Level

Event Report

Long at 12:45:20 April 7, 2021

5.0 sec at 1024 sps

Geo: 254.0 mm/s
8415

Trigger Source Geo: 0.750 mm/s
8-B
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Z Instantel
Date/Time
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Record Time
Job Number:
Notes
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Sensor Check

Format © 1995-2014 Xmark Corporation

Time Scale:0.20 sec/div Amplitude Scale:Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div
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Printed: August 3, 2021 (V 10.72 - 10.72)
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BE21252 V 10.72-8.17 MiniMate Plus
USBM RI8507 And OSMRE

6.3 Volts
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Unit Calibration December 31, 2020 by Instantel

Serial Number
File Name

Battery Level

Event Report

Long at 12:45:23 April 7, 2021

5.0 sec at 1024 sps

Geo: 254.0 mm/s
8415

Trigger Source Geo: 0.750 mm/s
10-B
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Date/Time
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Record Time
Job Number:
Notes
Location:
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Sensor Check

Format © 1995-2014 Xmark Corporation

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

Trigger=p—— —«

Printed: August 3, 2021 (V 10.72 - 10.72)
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BE20051 V 10.72-8.17 MiniMate Plus
USBM RI8507 And OSMRE

6.3 Volts
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Unit Calibration February 26, 2021 by Instantel

Serial Number
File Name

Battery Level

Event Report

Vert at 12:45:24 April 7, 2021
5.0 sec at 1024 sps

Geo: 254.0 mm/s
8415

Trigger Source Geo: 0.750 mm/s
6-B

[~
Z Instantel
Date/Time
Range
Record Time
Job Number:
Notes
Location:

Sensor Check

Format © 1995-2014 Xmark Corporation

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

Trigger=p—— —«
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Printed: August 3, 2021 (V 10.72 - 10.72)
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6.3 Volts
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Unit Calibration January 25, 2021 by Instantel

Serial Number
File Name

Battery Level

Event Report

Long at 12:45:24 April 7, 2021

5.0 sec at 1024 sps

Geo: 254.0 mm/s
8415

Trigger Source Geo: 0.750 mm/s
7-B
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Z Instantel
Date/Time
Range
Record Time
Job Number:
Notes
Location:

Sensor Check

Format © 1995-2014 Xmark Corporation

Time Scale:0.20 sec/div Amplitude Scale:Geo: 5.000 mm/s/div Mic: 10.000 pa.(L)/div
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Z Instantel

Date/Time Vert at 12:45:42 April 7, 2021
Trigger Source Geo: 0.750 mm/s
Range Geo: 254.0 mm/s
Record Time 5.0 sec at 1024 sps
Job Number: 8415
Operator/Setup: Operator/2halfF.mmb
Notes

Location: 2.5-F

Client: MB8415A - Cavanagh

User Name: Explotech Engineering Ltd.
General: Coupled to Ground

Extended Notes

Event Report

Serial Number
Battery Level

UM10656 V 10-90 Micromate ISEE
3.8 Volts

Unit Calibration March 16, 2021 by Instantel

File Name

Post Event Notes
Location is 2.5-B

UM10656_20210407124542.IDFW

USBM RI8507 And OSMRE

EA | | | [ | | | o
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BE15860 V 10.72-8.17 MiniMate Plus
USBM RI8507 And OSMRE

6.2 Volts
Q860IXCR.GCO

Unit Calibration May 8, 2020 by Instantel

Serial Number
File Name

Battery Level

Event Report

Long at 12:45:48 April 7, 2021

Geo: 254.0 mm/s
5.0 sec at 1024 sps
8415

Explotech Engineering Ltd.

M8415A - Cavanagh
Coupled to Ground

Trigger Source Geo: 0.750 mm/s
2-B

[~

Z Instantel
Date/Time
Range

Record Time
Job Number:
Notes
Location:
Client:
User Name:
General
Extended Notes
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Combo Mode April 7, 2021 08:18:47
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Format © 1995-2014 Xmark Corporation
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BE15860 V 10.72-8.17 MiniMate Plus
USBM RI8507 And OSMRE

6.3 Volts
Q860IXEJ. XWO0

Unit Calibration May 8, 2020 by Instantel

Serial Number
File Name

Battery Level

Event Report

Long at 11:58:44 April 8, 2021

5.0 sec at 1024 sps

Geo: 254.0 mm/s
8415

Trigger Source Geo: 0.750 mm/s
2-B

[~
Z Instantel
Date/Time
Range
Record Time
Job Number:
Notes
Location:

A
V8 8V 9 S kR R (38
W | [ | S
i A f i e
o+ + & sse ]
(S Q+< +& 1
o x4+ < KH +8 + S} 1
S o< g+ +H +
QeSHRE+ O+ + + . g
m+ 3 [ IS
&8 T
g g T T T T T T T T T T T T T T T T T T T T T T T T
+ + S IR IR o o [ [ [ [
Q 3} Q + T [ [ o o [ o [ [ o
T e e A N A Y7
/m ) [ [ o o [ [ [ [
Q et [ O L A I B
+ 8 .. el el i [ T T T T [
-~ [ [ [ o [ [ [ [
N ¢ [ [ [ 1 L [ [ [
N mﬂ\m L R (T T e A R R A B A T R
N > [ [ [ o [ [ [ [
// [3) L S e e L e
N leo ., [ [ o [ o o [ [
I~ ot [ [ o o [ [ [ [
! T >S9 L Ll L _ LUl L _La_L -l _d_ a1 |ro_d
” mv [ [ o o [ o [ [
T [ [ o o [ [ [ [
” 4 _H+ e O O A T S B S S S T Y N VI O
c [ [ o o [ [ [ [ <
! - © [ [ [ o [ [ [ [
! ,_Il e o i T
! 4 [ [ o o [ [ [ [
! [ [ o o [ [ [ [
! B e e B e Tl i St B e B e B e B B i Tl I T EAE S PSR &
! T [ [ o o [ [ [ [
{ [ [ o o [ [ [ [
+ TR A i ket s B Bl i et et A A I Bl
[ [ o o [ [ [ [
T [ [ o o [ [ [ [
i Bt el i Bl s el el el Bty Bl B el Bl i el s Sl el Tl ettt Bl el il Sl S Bl i o
[ [ o o [ [ [ [
[ [ o o [ [ [ [ o
T T T T T T T T T T T T T T S T T T T T T T T T T T T e
[ [ o o [ [ [ [ R
| | | Ly | | | - [ [ [ [ [ [ [ [
4 & & & - & - DT el e e R i e e T T i B T e R i i A R E e o e )
n o 3 - [ [ o o [ [ [ [
N N [ [ o o o o [ o
e e e e e et et e e Ay s A e et iyt i S B M B e
[ [ o o [ [ [ [
[ [ [ o Lo [ [ Lo
AW\EEv>u_OO_0> N D e T A R A R R
[ [ o o [ [ [ [
T O U O U I S IO A O N O A I S A
[ [ o [ o r [ [
[ [ o o [ [ [ [
b @ T e O O U I DO I I SO [N SO Y AT SO B
% mZ% e N [ [ [ [ [ [ [ [ o~
3 [ [ o o [ [ [ [
W“ mHng T e e 1 L et e A [ A
o O [ [ o o [ o [ [
£ S D mmm T * [ [ o o [ [ [ [
by ~
5 8 PSRRI R e e R R R S
Z ™ O« MO ANG [ I o o [ [ [ [
.W..m -~ oNo g et A ) T P
S = [ [ o o [ [ [ [
..&% [m] % [ [ o o [ R R A [ [
c s %) e e 1
c < o TANO®O®ODTE ¥ ~ [ [ [ [ B T I [ [
5 = D o) QAT OMIT Ok ~ [ [ [ [ o o o o o
= w © 7] > < M 9 ™ N a—————————————
- c O 0 ™ O~ O ® o [ [ [ [ [ [ [ [ -
)] ~ O m N B et [ [ o [ [ [ [ [
h.m N E = ™ o © i i T e B i e e i B el B e e e el e B e B e A e S R e o
[kl & T 0 MJO » [ =N [ [ [ [ [ [
Men 052 =+« CTNOONDTE ¥ = [ T == I | [ [ [ [ [ [
© .E w n.v.f.m c ®© CEANT =00 D% € i i Al i s Rl e ety St Bl Al e (el i Bl it Bl i i |l i Bl i
> O = o L o~ o NN~ 5 I L = [ [ [ [ [ [
® <O 8> o< ™ O~ O ® = 1 R =S o L LA
ouw g NB? S WW\ e i) % = r — |—T==r 11 T T
[ ] o e.m ko] [0} (m] . | T T o |
A%w NP mgmm - ° M I o Lo o I
n = 9 — . © | = T T |
- O a ood.m n_n.an_/ on mn m - [ [ | |
S<a3 wnTEg 592 s O =02 § E L L | |
X X O o oc -0 il = £ x > T T T [
=uwo v 0 - Cox ”n I I | |
OEbr 7] OeCCV.g —
- =z oS @ @ «2cs0bc § [ L | I
@ 853 § [ : 9L S5 - W — ; |
2 5223 o TOS002 0
S - Q=0 - £ oo cpgC2.39 0
.28 B8a.8 8¢ oS<0 555 >
225 §293 974& ¢ swoxxaf> x - 2 £
So5c QE=<2 & © cEomcid © 0 c t ®
=0 0 Xo0Cc o =0noO< LO=Z000 ) = (] @ -
OO0 WODO0O 2aNO ANFOO® o = | > =

Sensor Check
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Time Scale: 0.20 sec/div Amplitude Scale:Geo: 20.00 mm/s/div Mic: 20.00 pa.(L)/div

Trigger=p—— —«

Printed: August 3, 2021 (V 10.72 - 10.72)



0.0
0.0
0.0
0.0

BE15861 V 10.72-8.17 MiniMate Plus
USBM RI8507 And OSMRE

6.3 Volts
Q861IXEJ.XWO0

Unit Calibration January 25, 2021 by Instantel

Serial Number
File Name

Battery Level

Event Report

Vert at 11:58:44 April 8, 2021

5.0 sec at 1024 sps

Geo: 254.0 mm/s
8415

Trigger Source Geo: 0.750 mm/s
3-B

[~
Z Instantel
Date/Time
Range
Record Time
Job Number:
Notes
Location:

Sensor Check

4.0

Format © 1995-2014 Xmark Corporation
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Time Scale:0.20 sec/div Amplitude Scale:Geo: 10.000 mm/s/div Mic: 10.000 pa.(L)/div

Trigger=p—— —«

[} ] ¢>
L
W | IR IR | S
T Tt t T e
# Ed
[S]
Q s + -8
S
w Q Q Q T
X % 8 8 g 4 AR AR I i ﬂ; I I .
T R R o | | [ | I | | o
8 GQQ.._%% .=.Q m I L T N N H N
/ + +++ + Q [ [ | | | | | | | | | | | |
+ + Q R R [ | | [ | | | | o
[ SR +_.+ s 8 .. B T O O R I ER N
Q = IS \mg [ [ | | | | | | | | | | | |
+ Hn e O e
N l\m [ [ [ | | [ | I | | [
\ > [ [ [ | | [ | | | | [
// [3) L T ) e
|l o c .. R R o | | [ | | | | o
A 1< ot [ [ [ | | [ | | | | [
! T =% I et S S A [N [ DU N (N B N M N
! T> [ [ [ | | [ | | | | [
! T m+ [ [ [ | | [ | | | | [
! 4 w .. e T
! c [ [ [ | | [ | | | | [
” —© © [ [ [ | | [ | | | | [
e e s
! 4 = [ w, [ [ | | [ | | | | [
! [ [ [ | | [ | | | | [
! Tk 44—l Ak — bkt —d A= —t —F = — - — = — A =~ — |~ — T
” T [ [ [ | | [ | | | | [
[ [ [ | | [ | | | | [
B e i A e i At el e B e e e I e T e e e e T e B e o
[ [ [ | | [ | | | | [
-« [ [ [ | | [ | | | | [
1\,\74\,\#4\7#4\\7\#\‘\4\\,\\\+\4\\\\7\,\\\4\\7\\\7\71
[ [ [ | | [ | | | | [
[ [ [ | | [ | | | | [
e i A Bt e St e st ol i e s e i Sty il i By Bl il el s
[ [ [ | | [ | | | | [
| | | Ly | | | - [ [ | | | | | | | | | | | |
4 & & & - & o (e S Ak e At i B e T T (i il o
n o ~ - [ [ [ | | [ | | | | [
N N [ [ o [ [ o [ o
O I e e (A B I
[ [ [ | | [ | | | | [
R R o | | [ | I | | o
AW\EEvhu_OO_0> B T e e e A A I R
[ [ [ | | [ | | | | [
e e e
[ [ o 1 | [ | | i | o
[ [ [ | | [ | | | | [
P 0 T T st S (O N BN U N U U
% mZ% e N [ [ o [ [ [ [ o
5 [ [ [ | | [ | | | | [
=2 ETooE T 8 A H S IO A S S R N S A R U B
.nnu.m o T o | | [ | | | | o
£ = VO 0O M < © T * * [ T [ | | [ | | | | [
5 PRRRFEBE !
Z O < - [ [ [ | | [ | | | | [
.W.m - 000% T e [ S )
S = = [ [ [ | | [ | | | | [
..&% o % [ [ [ | | [ | | | | [
c s 7] B T e B T T T e e T e e
OD. o TwoOMT - Tk X ~ [ [ | | | | | | | | | | | | |
- = T [0 QNSO O & N [P [ | | | | | | ! | | | | | |
= wa 7] >0 MO O35 — B i o i Tl e et e e S e At B B e Tt et Sl ST B
— c O o ~ [eNeNeR] 0. [ e S N R R | | | | | | | | | | | | |
()] 66% © K2 st [ N By = R R | | | | | | | | | | | | | |
h.m - = © o © B i i e e T S R B e e e T e e e i R B e R S i
[kl o T » m41 » [ T B = B [ | | [ P | | | [
men _.Ornwg..ﬂ...l n24382duﬂ = [ 4= | | | | | | | | | | | | |
a.mU &f.m c ®© OMNANT N Ok & e \\\,\74\,Mw‘\\\ﬂ4\\7\ﬂwﬂ\4\\,\\\4\4\L\\,\\,\\\4\\,\)\\7\71
> oL o L o~ = MM g I [ — = R R [ = | | [ E | | | [
n 5 95 = > = == = W <+
T <O - @® o= ~ [oNeNaRn T e ==L = = o S
ouw g NS S =ao Eo) i) m e " e el e Il e e e e B e Sl i i
_mt mem rdze [a] < == ﬂ“.mm, | T ; | | [ =]
O o T ZE I | = | | I : 1 | [ |
Mmh oo,...m% %G.H% )n.m o N T TS T T T T T L= T T T T T I = T T T T == T
- O a —o% n%_/.B Do O = £ L B | =T | | : | | | =T
MD.W wtS E o T+~ 0 .ﬂ.lm ] [ | [pa——— | | | _ | | | 0= | (=)
M_._vmc Q2C _I..m o x x > v, T 0 T T 1 T T T i T T T | T T T ,‘AO
MV.AMW b =00 >0 ”n [ [ [ | | [ | | | | [
Z 0 T @ % .mbaecn = R R o | | [ | | | | [
o T Q> c - . 0” £ C' .m B YA Y S M
domQ o acwcew 1] LI — T T T T T T T T T T T T T T T
E_ ©=0_- £ o3 cgel29s5p o
..z O .MO o 2 o c ml\ADOqe >
EToc $22% 24rL¢c roxxo®> x a o c
985 %ET% SBof RoESSSEYC § E 5 5 g
= ] — — o
OO0 WODO0O 2aNO ANFOO® o = | > =

Printed: August 3, 2021 (V 10.72 - 10.72)



0.0
0.0
0.0
0.0

BE21128 V 10.72-8.17 MiniMate Plus
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6.3 Volts
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Unit Calibration January 25, 2021 by Instantel

Serial Number
File Name

Battery Level

Event Report

Long at 11:58:45 April 8, 2021

5.0 sec at 1024 sps

Geo: 254.0 mm/s
8415

Trigger Source Geo: 0.750 mm/s
7-B

[~
Z Instantel
Date/Time
Range
Record Time
Job Number:
Notes
Location:

Sensor Check

Format © 1995-2014 Xmark Corporation
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BE21252 V 10.72-8.17 MiniMate Plus
USBM RI8507 And OSMRE

6.3 Volts
W252IXEJ.XX0

Unit Calibration December 31, 2020 by Instantel

Serial Number
File Name

Battery Level

Event Report

Long at 11:58:45 April 8, 2021

5.0 sec at 1024 sps

Geo: 254.0 mm/s
8415

Trigger Source Geo: 0.750 mm/s
10-B

[~
Z Instantel
Date/Time
Range
Record Time
Job Number:
Notes
Location:

Sensor Check

Format © 1995-2014 Xmark Corporation

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

Trigger=p—— —«
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BE22084 V 10.72-8.17 MiniMate Plus
USBM RI8507 And OSMRE

6.3 Volts
X084IXEJ.XX0

Unit Calibration April 16, 2020 by Instantel

Serial Number
File Name

Battery Level

Event Report

Long at 11:58:45 April 8, 2021

5.0 sec at 1024 sps

Geo: 254.0 mm/s
8415

Trigger Source Geo: 0.750 mm/s
8-B

[~
Z Instantel
Date/Time
Range
Record Time
Job Number:
Notes
Location:

Sensor Check

Format © 1995-2014 Xmark Corporation

Time Scale:0.20 sec/div Amplitude Scale:Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div
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Printed: August 3, 2021 (V 10.72 - 10.72)
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BE22087 V 10.72-8.17 MiniMate Plus
USBM RI8507 And OSMRE

6.2 Volts
XO087IXEJ.XX0

Unit Calibration April 16, 2020 by Instantel

Serial Number
File Name

Battery Level

Event Report

Long at 11:58:45 April 8, 2021

5.0 sec at 1024 sps

Geo: 254.0 mm/s
8415

Trigger Source Geo: 0.750 mm/s
9-B

[~
Z Instantel
Date/Time
Range
Record Time
Job Number:
Notes
Location:

Sensor Check

Format © 1995-2014 Xmark Corporation

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

Trigger=p—— —«
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Printed: August 3, 2021 (V 10.72 - 10.72)
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BE20051 V 10.72-8.17 MiniMate Plus
USBM RI8507 And OSMRE

6.3 Volts
VO51IXEJ.XY0

Unit Calibration February 26, 2021 by Instantel

Serial Number
File Name

Battery Level

Event Report

Long at 11:58:46 April 8, 2021

5.0 sec at 1024 sps

Geo: 254.0 mm/s
8415

Trigger Source Geo: 0.750 mm/s
6-B

[~
Z Instantel
Date/Time
Range
Record Time
Job Number:
Notes
Location:

Sensor Check

Format © 1995-2014 Xmark Corporation

Time Scale:0.20 sec/div Amplitude Scale:Geo: 2.000 mm/s/div Mic: 10.000 pa.(L)/div
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Printed: August 3, 2021 (V 10.72 - 10.72)
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BE17375V 10.72-8.17 MiniMate Plus
USBM RI8507 And OSMRE

6.4 Volts
S375I1XEJ.XZ0

Unit Calibration May 29, 2020 by Instantel

Serial Number
File Name

Battery Level

Event Report

Sensor Check

Format © 1995-2014 Xmark Corporation

Z Instantel

Vert at 11:58:47 April 8, 2021

Date/Time

Trigger Source Geo: 0.750 mm/s

Geo: 254.0 mm/s

Range

5.0 sec at 1024 sps

8415

Record Time
Job Number:

Notes
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Unit Calibration August 21, 2020 by Instantel
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Sensor Check
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Unit Calibration August 18, 2020 by Instantel
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Battery Level

Event Report
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8415

Trigger Source Geo: 0.750 mm/s
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Frequency (Hz)

Tran: + Vert:

200+

Unit Calibration August 17, 2020 by Instantel
254

Serial Number
File Name

Battery Level

Event Report

Long at 10:15:39 July 23, 2021

Geo: 254.0 mm/s
5.0 sec at 1024 sps
8415

Explotech Engineering Ltd.

M8415A - Cavanagh
Coupled to ground

B5
Unit is setup behind the blast for attenuation study for the West

Carleton Quarry Extension using standard practice

Trigger Source Geo: 0.750 mm/s
methods.

Combo Mode July 23, 2021 07:57:24
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Unit Calibration August 7, 2020 by Instantel
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Battery Level
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8415

Trigger Source Geo: 0.750 mm/s
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BE20939 V 10.72-8.17 MiniMate Plus

6.3 Volts

Serial Number
Battery Level

V939J2UP.UGO

Unit Calibration July 21, 2021 by Instantel
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Sensor Check
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6.4 Volts
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Unit Calibration May 11, 2020 by Instantel

Serial Number
File Name

Battery Level

Event Report
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5.0 sec at 1024 sps

Geo: 254.0 mm/s
8415

Trigger Source Geo: 0.750 mm/s
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3.8 Volts
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Unit Calibration February 18, 2021 by Instantel

Serial Number
File Name

Battery Level

Event Report

Vert at 12:45:50 April 7, 2021

5.0 sec at 1024 sps

Geo: 254.0 mm/s
8415
Operator/Setup: Operator/micromate front.mmb

Trigger Source Geo: 0.750 mm/s
9-F
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Date/Time
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Record Time
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Format © 1995-2014 Xmark Corporation
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6.3 Volts
Q255IXCR.GMO

Unit Calibration March 30, 2021 by Instantel

Serial Number
File Name

Battery Level

Event Report

Long at 12:45:58 April 7, 2021

5.0 sec at 1024 sps

Geo: 254.0 mm/s
8415

Trigger Source Geo: 0.750 mm/s
5-F
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Date/Time
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Record Time
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Sensor Check

Format © 1995-2014 Xmark Corporation
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Unit Calibration May 11, 2020 by Instantel
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File Name
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5.0 sec at 1024 sps

Geo: 254.0 mm/s
8415

Trigger Source Geo: 0.750 mm/s
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Format © 1995-2014 Xmark Corporation
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Unit Calibration March 30, 2021 by Instantel

Serial Number
File Name

Battery Level

Event Report

Long at 11:58:44 April 8, 2021

5.0 sec at 1024 sps

Geo: 254.0 mm/s
8415

Sensor Check

Format © 1995-2014 Xmark Corporation
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Unit Calibration March 30, 2021 by Instantel

Serial Number
File Name

Battery Level

Event Report

Long at 11:58:44 April 8, 2021

5.0 sec at 1024 sps

Geo: 254.0 mm/s
8415

Trigger Source Geo: 0.750 mm/s
6-F
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Z Instantel
Date/Time
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Record Time
Job Number:
Notes
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Sensor Check

Format © 1995-2014 Xmark Corporation

Time Scale: 0.20 sec/div Amplitude Scale:Geo: 2.000 mm/s/div Mic: 20.00 pa.(L)/div
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