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1.0 INTRODUCTION

Conestoga-Rovers & Associates (CRA) has undertaken an Environmental Impact 
Assessment (Assessment) of the future blasting operations at the Touquoy Gold Project 
at the Moose River Gold Mines development (Site) in Halifax County, Nova Scotia.  The 
mine will be operated by DDV Gold Limited (DDV).  
 
The Assessment presented herein provides an evaluation of the potential air blast 
overpressure and ground vibration impacts from the proposed blasting operations 
within the open pit mine on sensitive receptors located nearest to the Site.  The 
Assessment was prepared consistent with the Nova Scotia Department of Environment 
and Labour (NSDEL) Pit and Quarry Guidelines (1999). 
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2.0 SITE DESCRIPTION

The Facility is located at Moose River Gold Mines in Halifax County.  The proposed 
surface footprint of the Site is approximately 300 ha and encompasses the settlement of 
Moose River Gold Mines, part of a small provincial park and undeveloped forest.  It is 
bounded to the west by the Moose River and surrounded on all other sides by forested 
land in varying degrees of re-growth due to logging.  A Site Plan identifying the 
surrounding land use is provided as Figure 1. 
 
 
2.1 SENSITIVE RECEPTORS

All existing residential buildings on the Site have been purchased by DDV, or are in the 
process of being acquired.  Construction will not move forward until all of the lands are 
under the ownership of DDV.  At that time, the nearest receptor will be a point in 
Scraggy Lake 1,880 metres (m) southeast of the open pit mine, where a camper may be 
located on a short-term basis.  Additional receptors include a children’s overnight camp 
and a residence located approximately 4.3 kilometres (km) and 5 km, respectively, 
northwest of the open pit mine. 
 
The NSDEL specifies that no blasting operations shall occur within: 
 
• 30 m of the boundary of any public or common highway; 

• 30 m of the bank of any watercourse or the ordinary high water mark; 

• 800 m of the foundation or base of a structure located off site; or 

• 15 m of the property boundary when a structure on the abutting property is not 
involved. 

 
Based on the Site Plan provided as Figure 1, it can be seen that the open pit mine (where 
all blasting occurs) is suitably sited to ensure that the above minimum separation 
distances are maintained. 

3.0 
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QUARRY BLASTING OPERATIONS AND MONITORING 

3.1 BLAST DESIGN 

The following table summarizes the blast design proposed at the Site: 
 
Holes per blast 100 
Explosives (ANFO) per hole 51.7 kg 
Holes per delay 4 
Blast frequency 1 blast/day Mon – Fri 
 
The NSDEL Pit and Quarry Guidelines (1999) specifies that no blasting shall occur on 
Sunday, a statutory holiday prescribed by the Province, or on any day between the 
hours of 1800 hours and 0800 hours. 
 
 
3.2 BLAST MONITOR DATA 

There is no historic seismograph information available for this Site. 
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4.0 EFFECTS AND IMPACTS OF BLASTING OPERATIONS 

4.1 GROUND VIBRATION

Ground vibration caused by blasting operations is defined as the speed of excitation of 
particles within the ground resulting from vibratory motion.  The intensity of ground 
vibrations is measured in units of peak particle velocity.  The unit of peak particle 
velocity is generally measured in millimetres per second (mm/s). 
 
When explosives detonate in a borehole, shock waves (energy from the detonation) 
radiate outward from the borehole and crush the material adjacent to the borehole.  
Energy not used in the fracturing and displacement of bedrock dissipates in the form of 
ground and air vibrations (concussion).  Under typical conditions, the blasting vibration 
intensity diminishes with distance, at a rate of about one third of its previous value each 
time the distance from the vibration source is doubled.   
 
Some of the factors and parameters that affect the proper fragmentation of the rock and 
the impacts of blasting include: 
 
• The explosive type, loading densities and weights; 

• The detonator delays and firing sequence; 

• The decking lengths; 

• The spacing of holes; 

• The distance between the holes and the free or open face; 

• The geology (type and condition) of the bedrock and 

• The depth and composition of the earth covering deposit (soil). 

 
The NSDEL Pit and Quarry Guidelines provides a maximum peak particle velocity of 
12.5 mm/s measured below grade or less than 1 m above grade in any part of the 
nearest structure not located on the property where the blasting occurs. 
 
Ground vibration is estimated for a specific location using the following equation: 
 

PPV = β (SD)α (1) 
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Where: 
PPV = Peak Particle Velocity (mm/s); 
SD = Scaled Distance (m/kg1/2); and 
α and β are site-specific constants based on the geology of the terrain. 
 
Scaled Distance is defined as: 
 

SD = D/w1/2 (2) 
 
Where: 
D = Distance between the closet blast hole to the receptor (m); and 
w = maximum weight of explosive detonated per delay (kg). 
 
The constants, α and β, are site-specific and must be determined by conducting a blast 
study at the Site.  A blast study includes multiple test blasts conducted on-site while 
measuring particle velocities at varying distances and charge weights for each blast.  The 
resulting data can then be used to create a log-log plot of peak particle velocity versus 
scaled distance where the slope of the line-of-best-fit through the data is equal to the 
constant α and the value of the y-intercept is equal to β. 
 
The following figure depicts an example of this type of graph prepared by Lucole and 
Dowding (1979), with their analysis of over 2500-recorded blasts:   
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Figure 2 - Variation of particle velocities for blasting in general (resultant values) 
 
Since test blasts have not been conducted at the Site and no seismograph information is 
available, it is not possible to obtain the site-specific propagation constants, α and β.  
Therefore, the maximum allowable charge weight per delay may be estimated assuming 
a minimum safe scaled distance, SD. 
 
Information obtained from the United States (U.S.) Office of Surface Mining provides a 
minimum safe scaled distance of 70 ft/lb1/2 (31.7 m/kg1/2) for a maximum allowable 
peak particle velocity of 0.50 inches/s (12.7 mm/s).  Another document, entitled 
“Technical Engineering and Design Guides as Adapted from the U.S. Army Corps of 
Engineers, No. 16” from the American Society of Civil Engineers, suggests a minimum 
safe scaled distance of 50 ft/lb1/2 for a maximum allowable peak particle velocity of 
2 inches/s (50.8 mm/s).  Using the seismograph information from Figure 2, it can be 
seen that a minimum safe scaled distance for a maximum particle velocity of 12.5 mm/s 
at the 95 percent confidence level is 60 m/kg1/2.  Therefore, 60 m/kg1/2 was chosen to 
provide a conservative estimate for the purpose of this evaluation. 
 
Substituting this minimum safe scaled distance into equation (2) and the known 
separation distance (1,880 m) to the nearest sensitive receptor and solving for w, results 
in a maximum allowable weight of explosives per delay of 900 kg. 
 
The proposed blast design for the Site utilizes a maximum of 206.8 kg/delay.  Therefore, 
based on this Assessment, there is no potential for adverse effects due to ground 
vibration to nearby receptors resulting from the blasting operations to be conducted 
on-site.  These calculations do not take into consideration any attenuation measures. 
 
Alternatively, this can be roughly verified using the graph presented as Figure 2 by 
simply finding the actual scaled distance of 130.7 m/kg1/2 on the upper x-axis and 
locating the corresponding y-axis value using the 95 percent confidence line.  The 
estimated value determined graphically is 5 mm/s.  This estimated peak particle 
velocity is below the NSDEL criteria of 12.5 mm/s. 
 
 
4.2 AIR BLAST

Another undesirable effect of blasting operations is the generation of air blasts.  Air blats 
cause an atmospheric overpressure that travels through the air.  Air blast is increased by 
exposed detonating cord, lack of sufficient stemming in blast holes, insufficient burden, 
heavy low-level cloud cover, high winds, and atmospheric temperature inversions.  
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The overpressure propagates at the speed of sound and has an audible noise level.  
Thus, air blasts are measured in decibels.  Many structures have natural resonant 
frequencies close to or equivalent to the overpressure wave.  This possibility of 
resonance causes repetitive pressures on the adjacent structures, which produces the 
vibration effects of ground-transmitted vibrations. 
 
The NSDEL Pit and Quarry Guidelines provides a maximum concussion (air blast) of 
128 dBA within 7 m of the nearest structure not located on the property where the 
blasting operations occur. 
 
Air blast is estimated for a specific location using the following equation: 
 

APL = β (SD) α (3)
 
Where: 
APL = Air Pressure Level (dBL); 
SD = Scaled Distance (m/kg1/3); and 
α and β are site-specific constants based on the geology of the terrain. 
 
Scaled distance is defined as: 
 

SD = D/w 1/3 (4)
 
Where: 
D = Distance between the closet blast hole to the monitoring receptor (m); and 
w = maximum weight of explosive detonated per delay period (kg). 
 
Scaled distances for air blasts are generally calculated by dividing the separation 
distance with the cube root of the maximum charge weight, as opposed to dividing by 
the square root of the maximum charge weight when determining the scaled distance 
for peak particle velocity. 
 
Similar to the procedure for determining the propogation constants for ground 
vibrations, a blast study measuring overpressure (dBA) with varying distances and 
charge weights for each blast will provide the required information to generate a log-log 
plot of maximum overpressure versus scaled distance, where the slope of the 
line-of-best-fit through the data is equal to α and the value of the y-intercept is equal to 
β. 
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The following figure depicts an example of this type of graph, developed by Siskind et 
al. 1980a, based on the plot of overpressure versus scaled distance.   
 

 
Figure 3 - Air Blast propagation from various types of mining (0.1-Hz high-pass) 
 
Since test blasts have not been conducted at the Site and no seismograph information is 
available, it is not possible to obtain the site-specific propagation constants, α and β.  
Therefore, the maximum allowable charge weight per delay may be estimated assuming 
a minimum safe scaled distance, SD. 
 
The information pertaining to a minimum safe scaled distance when determining air 
blast is limited.  Therefore, using the seismograph information from Figure 3, it can be 
seen that a minimum safe scaled distance for a maximum overpressure of 128 dBA is 
observed to be just under 300 ft/lb1/3 (119.0 m/kg1/3) for the metal mines graph.  The 
metal mines graph was selected to provide a conservative estimate of the minimum safe 
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scaled distance.  As a conservative estimate, 300 ft/lb1/3 (119.0 m/kg1/3) was used as the 
minimum safe scaled distance (SD) for the purpose of this evaluation.   
 
Substituting this minimum safe scaled distance into equation (4) and the known 
separation distance to the nearest sensitive receptor (1,880 m) and solving for w, results 
in a maximum allowable weight of explosives per delay of approximately 3,900 kg. 
 
The proposed blast design for the Site utilizes a maximum of 206.8 kg/delay.  Therefore, 
based on this Assessment, there is no potential for adverse effects due to air blast on 
nearby receptors resulting from the blasting operations to be conducted on-site.  These 
calculations do not take into consideration any attenuation measures. 
 
Alternatively, this can be roughly verified using the graph presented as Figure 3 by 
simply finding the actual scaled distance of 800 ft/lb1/3 (317.9 m/kg1/3) on the lower 
x-axis and locating the corresponding y-axis value using the metal mines graph line.  
The estimated value determined graphically is approximately 122 dB.  This estimated air 
blast overpressure is below the NSDEL criteria of 128 dBA. 



 

5.0 CONCLUSION 

The results from this Assessment indicate that the proposed blasting operations at the 
Site will be in compliance with the NSDEL Pit and Quarry Guidelines (1999) based on the 
worst-case estimates described in Sections 4.1 and 4.2. 
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GEOCHEMICAL STUDY 


































































































































































































































































































































