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1

INTRODUCTION

Kennady Diamonds Inc. (KDI) is currently exploring for diamondiferous kimberlites in the Kennady North
area, located in the Northwest Territories (NWT) approximately 280 kilometers (km) east–northeast of
Yellowknife (Figure 1). The KDI property consists of 20 mineral leases and 58 mineral claims, totaling
165,942.78 acres or 67,154.66 hectares (ha). JDS Energy & Mining Inc. (JDS) was commissioned to
prepare a Quarry Management Plan (QMP) for the Kennady North Project (the Project).
The Advanced Exploration Program (AEP) requires a quarry to supply suitable aggregate material for
constructing site infrastructure including but not limited to: an all-season airstrip, all-season roads to
exploration drilling sites and pads for the camp and ancillary buildings and decline location. This quarry
is sized to provide 400,000 cubic metres (m3) of material for development.
The purpose of this QMP is to outline the management, execution, and closure of quarrying activities at
the Project. The QMP will outline the practices that will be followed to ensure safe and environmentally
responsible extraction of materials and storage of Processed Kimberlite. The objective is to maximize the
efficient use of the quarried materials for the purposes of planned site development, while minimizing
environmental impacts.
Two possible quarry locations (primary and secondary) have been identified at the site (see Appendices A
and B). In the summer of 2016, geochemical testing 1 of rock from the area of potential quarry sites was
performed and have confirmed that the rock has a negligible potential for metal leaching or acid rock
drainage and is, therefore, suitable for use in construction. The Project plans to develop only one quarry
but has identified another quarry location in case unexpected conditions are encountered in the primary
quarry that make it difficult to extract a sufficient amount of suitable materials for site development.

1 The detailed results of the geochemical testing can be found in KDI’s Rock Management

Plan.
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Figure 1:

Kennady Project Location Map
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2

DESIGN

Each quarry has been sized to extract 400,000 bcm 2 of material. The primary and secondary quarry
locations are shown in Appendix A; both locations are at least 100 metres (m) from any waterbody. The
quarry will consist of ~5 m benches, double benched to a depth of approximately 25 to 30 m. The
approximate surface dimensions of each quarry are 155 m by 335 m.
An important component of the quarry design is the inclusion of a slope at the base of the quarry
(approximately 1% grade) that will direct water to a collection area or sump for any waters that may
enter the quarry area.
Climatic, permafrost and hard rock ground conditions have informed quarry planning work. Some of the
key components considered for the quarry planning include:
●
●
●
●
●
●
●

proximity to waterbodies;
soil and overburden;
potential for Acid Rock Drainage (ARD);
extent of permafrost and ground ice;
water management;
fish and wildlife habitat; and
minimizing project footprint

Appendix A shows the details of each quarry layout in plan view. Appendix B shows the quarry locations
relative to the rest of the planned site infrastructure.

2.1

Overburden & Oversize

Overburden excavated during quarry development that is suitable 3 will be used in the construction of
the required site infrastructure. The useful overburden will be drilled, blasted, and hauled to the work
faces for use.
Overburden materials that are deemed unsuitable for construction use will be stockpiled in the
designated location near the quarry for future use and reclamation purposes. It is expected that the
project will be able to use the majority of the overburden excavated from the quarry site for surface
development and reclamation purposes.

2 Bcm stands for “bank cubic metre” which is defined as a cubic metre of rock or material in situ before it is drilled or blasted.
3

Potential reasons for material not being suitable for construction include size of aggregate or clay/organic content for
example.
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2.2

Quarry Limits

Quarry activity will be confined to an area bound by two key parameters:
●
●

a 100 m buffer zone from waterbodies; and
a safe distance away from other infrastructure.

The quarry will be designed to ensure geotechnical stability (e.g., slopes, berm width, batter angles)
while maintaining excavation sequencing and structure required to efficiently extract materials. No
quarrying activities will occur outside the quarry boundary. Roads will be required to access the quarry,
and a perimeter road will be installed as required and as quarry activities progress.
A minimum working distance of 100 m has been set from proximal water bodies in accordance with the
requirements of the Mackenzie Valley Land Use Regulations (Section 6(b)). There will be no disturbance
of land within this buffer area. All surface water from within the quarry limits will be collected and
controlled in a low spot (sump) constructed within the quarry boundaries. This sump will prevent surface
water run-off of from within the quarry to the surrounding environment or waterbodies.
Discharge from the sump will occur to a land-based location that will be selected and approved by the
Lands inspector. Sump water may be treated for hydrocarbons using the oil–water separator and may
be used to water roads for dust suppression, as necessary; details of these procedures can be found in
Section 3.8.2. Water quality assessment will be carried out according to procedures outlined in
Section 3.8.2 and will only be used on the roads if the water quality is deemed suitable by an Inspector.
In the event that KDI decides to install and operate a portable bulk sample processing plant on site, the
quarry sump will be enlarged to 25,000 m3 to collect water that will be used to supply the plant. Any
processed kimberlite generated from the plant will also be placed within the sump.
A minimum safe blasting radius of 300 m from any infrastructure or populace will be established. This
radius may be adjusted based on the professional judgement of the responsible blaster. Setbacks for
wildlife protection identified in the Wildlife Mitigation and Monitoring Plan also apply to quarry
activities, and will be respected during quarry operation.

3
3.1

DEVELOPMENT
Execution

During the initial stages of quarrying, any unsuitable overburden material encountered will be stripped
(if unfrozen) and stockpiled away from the working areas and in the designated area or areas approved
by the Lands Inspector.
Access to the quarry area will be gained by constructing a quarry access road. Quarrying will commence
within the limits, progressing to the opposite sides of the quarry limits. Once sufficient bedrock is
exposed, a drop cut will be blasted in the starting point, providing initial access to the first bench.
Benches will be cut in ~5 m intervals, and double benched to a maximum depth of approximately 25 to
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35 m below the existing ground and based on suitability of the largest excavator available on site to
support the extraction of blasted materials.
Production quantities ranging between 850 to 2,100 m3 will be excavated each day. A total of
400,000 bcm of suitable material has been used to determine quarry limits/size. The AEP will only extract
the quantity required to support the infrastructure requirements.
Adequate capacity will be made available within the quarry to capture water infiltration within the low
spot (sump). The low spot will be sized appropriately based on the estimated precipitation, permafrost
melt in areas sloping towards the quarry, and an allowance to account for drifting snow accumulation.

3.2

Blasting Procedures

The Project’s quarry blasting practices are similar to most other northern quarry projects. The majority
of rock will be blasted using ammonium nitrate fuel oil (ANFO) products. The blasting requirements are
based on obtaining the necessary aggregate material to construct the infrastructure to support roads,
airstrip and laydown areas. The total amount of ammonium nitrate (AN) required to support the quarry
operation is approximately 300 tonnes. Pre-packaged products will be utilized during initial quarry
development and until such time as the bulk AN facilities are commissioned, which is anticipated in
March 2017.
Quarry operations will begin with a daily morning meeting that will involve the blast supervisor and
surface development personnel. The intent of the meeting will be to ensure that both groups are aware
of the activities being conducted on the site during the day. It is also an opportunity for management to
reinforce the procedures outlined in this QMP for site safety and environmental protection.
Each blast will be assigned a unique number for identification and tracking. The blasting supervisor will
have input into blast designs and will have authority to make minor adjustments in the field to suit
changing conditions. At times, the actual depths of the holes may differ from the design depths specified.
These differences will be recorded by the blaster and he/she will note whether any water is present. This
information is important for quality control purposes.
On blast days, the blast supervisor will verify that all blast holes have been surveyed. These survey
locations will be used to track misfires and cut-offs, and to aid in the design pattern for future blasting
activities.
The blaster-in-charge (or blast supervisor) will coordinate the following activities:
●
●
●
●
●

drill site preparation;
drill deployment;
drill maintenance;
blast crew priorities;
explosives delivery;
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●
●

stemming needs; and
blast pattern signage/security.

The daily activities of the blast crew will include the measuring, priming, loading and stemming of the
holes.

3.3

Blasting Vehicles and Equipment

All non-essential blasting equipment must not come within 8 m of a loaded blast hole. The perimeter of
the staked pattern will be clearly marked so that unauthorized equipment or personnel can be kept out
of the work area. Only the explosives delivery trucks, blasters vehicle, and stemming loader will be
allowed on the pattern when it is loaded. Once blast hole tie-in has commenced, no vehicles will be
allowed on the blast pattern.
If drills must be serviced, they must be moved off of a blast pattern. Welding, cutting, burning or smoking
will not be permitted within 20 m of a loaded blast hole. The only exception to this rule is if a re-drill is
required to improve the safety of the blast. In this case, the drill will be guided into place by a blaster.
Blast planning will take into consideration the aircraft schedule for the Project. If a blast is required
during a time in which an aircraft is known to be in the area, management will follow the same procedure
established by other northern mining operations and notify the pilot that a blast is to occur via site based
communication protocols.

3.4

Adverse Weather Conditions

During adverse weather conditions the blaster in charge will communicate with and notify the Site
Development Manager of the precautions to be taken depending on the type of weather.
In the event of electrical storms, the blast sites will be evacuated and no blasting connections will be
made.
In the event of poor visibility (e.g., ice fog, semi white-outs) the blast pattern will be well-lit and clearly
demarked. Explosives vehicles will be parked a safe distance away from the blast area.

3.5

Smoke, Dust & Fly-rock

Smoke and dust are common by-products of every blast; however, other by-products of blasting include
gases–such as carbon monoxide, carbon dioxide and nitrogen dioxide–which in high concentrations can
be harmful to humans and wildlife. The blaster must give the “all-clear” only when completely satisfied
that the gases have dispersed and that the area is safe to approach. Following the all-clear signal, the
guards will be removed, permitting access to the area.
Fly-rock is a potentially dangerous situation and can be minimized by utilizing best practices in blast
design, face-up, confinement, and stemming. The blaster-in-charge will assess the potential for fly-rock
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prior to every blast and determine the blasting danger zone limits and where guards and personnel must
be evacuated to.

3.6

Misfires

The reporting and handling of misfires will follow Section 14.56 of the Mines Health and Safety Act and
NWT Regulations. All misfires and cut-offs will be documented in a logbook kept to comply with this
regulation and respect site and personnel safety. The logbook will be in the care and custody of the
blaster-in-charge but will be periodically reviewed by the manager on site.
When a misfire or cut-off has been identified, it will be treated as a loaded hole until designated safe by
the blaster-in-charge. The hole will be clearly marked using a blast sign and markers to ensure that no
equipment or personnel come within 8 m of the misfire, as specified by the regulations.
The location of misfired holes will be surveyed and identified clearly on the site maps. The misfired hole
locations will remain on the maps until the hazard has been removed and area made safe.
Key details contained in the logbook will include the date, pattern number and any other observations
that are deemed pertinent by the blasting supervisor.
The misfire or cut-off will be made safe by the blaster-in-charge. He/she will then date and sign the
logbook in order to allow removal of the misfire from the site maps and close the loop.

3.7

Reports and Record-Keeping

The primary record-keeping that will occur as a part of the quarrying operation is the misfire logbook.
This will be completed on a daily basis and is the responsibility of the blasters and blaster-in-charge.
Other record keeping that will be required at the Project includes:
●
●
●
●
●

signing in-and-out blasting accessories;
inspection of magazines;
performing inventory audits;
acknowledging receipt of bulk product delivered to the blast hole; and
completing a blast report:


The blast report will include the following information:
▪
▪
▪
▪
▪
▪
▪

deviations from the blast design;
date and time of the blast;
name of the blaster and helpers;
description of weather conditions;
pattern number and number of holes;
explosives type and quantity loaded in each borehole; and
accessories used (e.g., number and times of the delays).

MV2013L2-0005 MV2016C00XX - Kennady Diamonds - Quarry Management Plan (Version 1.0) - September 2016

Page | 7

The blast supervisor will keep well-organized records on all blast patterns.
Other records that will be kept during the operation of the quarry include:
●
●
●
●

quantities for reconciliation against placement schedule;
productivity, material quality and operating costs;
drill and Blast performance with additional details summarized in the explosives management plan;
and
water management or environmental control performance including sump capacity and in-flow
water quantities.

3.8

Environment

The operation and development of the Project quarry will ensure protection of and prevention of
harmful effects on the environment. The design of the quarry has considered environmental concerns
and strategies that can be employed to mitigate these concerns. Concerns and corresponding mitigation
techniques are outlined in Table 1.
Table 1:

Environmental Concerns and Mitigation Strategies
Activity

Clearing and Overburden
Removal

Environmental Concerns
•
•
•

Habitat Loss
Soil Erosion
Sediment Deposition

Mitigation Techniques
•
•
•
•
•
•

Blasting, Excavating,
Crushing and Piling

•
•
•
•
•

Soil Erosion
Sediment Deposition
Fuel Spills
Blasting Residue
Permafrost Degradation

•
•
•

Minimize project footprint.
Identify and avoid environmentally
sensitive areas.
Locate development in well- drained areas.
Maintain natural drainage patterns.
Construct ditches to direct runoff away
from quarry.
Salvage and properly store organics,
topsoil and overburden for reclamation.
Limit movement using erosion controls –
(i.e. silt fence).
Follow fuel containment and handling
procedures.
Minimize quarry water by directing surface
water.
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3.8.1

Environmental Responsibilities

The environmental responsibilities of key on-site personnel are outlined in Table 2.
Table 2:

KNP Quarry Environmental Responsibilities

Job Position
Surface Development
Manager

Responsibilities
•
•
•
•
•
•

Environmental Supervisor

•
•
•
•
•
•
•
•

3.8.2

Reports to the AEP Director.
Responsible for daily on-site management of earthworks activities.
Accountable to the AEP Director for site environmental, health and safety performance.
Organize and provides necessary induction, safety and environmental training for all
employees.
Ensure that all personnel on-site abide by site policies.
Environment Health and Safety commitments.
Reports to the AEP Director.
Liaises with the Surface Development Manager and the Emergency Response Team.
Monitors environmental performance of site Monitors compliance with permits, licenses
and authorizations.
Regulatory environmental monitoring and reporting.
Routine audit of environmental performance on-site.
Initiate/supervise environmental studies.
Investigate and reports on accidents and incidents when they occur.
Review and update environmental management plans.

Water Management

Surface water accumulation in the quarry will be contained and managed within the quarry limits. The
floor of the quarry will be sloped to a low spot that acts as a sump (integral part of the quarry design).
The sump floor will also be graded so that any collected water will pool at one side allowing for a pump
head to draw the water for discharge. The quarry activities will be planned to ensure that surface water
entering the quarry drains into this sump. The development of this sump has been prioritized and it will
be available prior to freshet in the quarry construction schedule. If required, water from the quarry sump
will be discharged to the environment as long as water quality is suitable. Prior to discharge, sump water
will be tested for hydrocarbons and the results provided to the Inspector. If there are no hydrocarbons,
it will be discharged onto the tundra at a specified discharge point, subject to Inspector approval. This
discharge location will adhere to the minimum offset from waterbodies of 100 m, and will be discharged
in a manner that ensures that erosion around the discharge point is not promoted. If testing indicates
presence of hydrocarbons, water will be collected and treated through the Oil Water Separator (OWS)
prior to discharge.
Startup and operation of the bulk sample processing plant will use water that is stored in the quarry
sump; however, prior to the installation of the plant, water management efforts at the quarry will focus
on minimizing the amount of water that enters the quarry. For example, surface water run-off may be
diverted by constructing a berm along the top of the quarry in areas where natural drainage into the
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quarry may occur. Water collection from passive seepage is not expected to contribute to the
accumulated water quantity at the quarry due to permafrost and bedrock type, and based on experience
operating other quarries and pits in the region. Preliminary geotechnical investigations indicates that the
quarry will be excavated into primarily bedrock and will not be excavated at depths below permafrost
conditions.

3.8.3

Snow Management

As the quarrying activities may occur year-round, snow accumulation will be managed to prevent buildup. If required, a snow fence will be installed on the northeast side of the quarry boundaries to align
with the direction of the prevailing winds and should prevent the bulk of snow from entering the quarry.
Snow that accumulates inside the quarry will be cleared to ensure safe travel routes, benches, and
drilling preparation. The snow will be stockpiled outside the quarry limits. Any rock/debris collected with
the snow will be left at this location when the snow melts.

3.8.4

Monitoring

The quarry operations will be monitored to ensure compliance with the QMP and to meet the terms and
conditions of the regulations, land-use permit, and quarry permit. Monitoring will consist of:
●
●
●
●
●

regular inspection of site-preparation measures;
regular inspection of drainage from the quarry site;
volume and quantity estimates of the material produced;
monitoring for ground-ice presence; and
reporting requirements as outlined in the quarry permit.

3.8.5

Spill Prevention and Response

Spill prevention and response is addressed in the Spill Contingency Plan. Outlined below are the two
main potential spill concerns and their mitigation strategies as they apply to quarry operations.
Ammonium Nitrate
Ammonium Nitrate (AN) is commonly used as a fertilizer and is on its own not an explosive. AN is water
soluble and easily dissolved into a solution, which at higher concentrations can adversely impact aquatic
life. It acts as a nutrient in water, promoting the growth of algae. For this reason, AN spills are harmful
to the environment and must be prevented/mitigated.
To mitigate the environmental risk of AN spills, quarry and infrastructure have been setback <100 m
from waterbodies. During hole loading within the quarry, small amounts of product may drip from the
hose to the ground. When this occurs, the blaster or helper will shovel these drops into the nearest blast
hole for reuse to clean it up. Spills will be reported as per KDI’s Spill Contingency Plan.
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Fuel
Proper planning and handling of fuel can prevent most accidents. Should a spill response be required,
soil berms (lined with plastic tarps) can work to channelize the running or seeping fuel. This will contain
the fuel at the toe, simplifying cleanup with absorbents. These pads can be squeezed into empty drums
and re-used. If the spill is large, the fuel will be pumped back into drums, empty storage tanks, or a ‘TIDY’
tank. The most important part of spill response is preventing it from coming into contact with
waterbodies. Detailed spill response is described in the KDI’s Spill Contingency Plan.

3.9

Safety Protocol

The Project has established protocols that must be followed for the safety of personnel in the quarry
development areas. While site management personnel hold senior authority over the workers in general,
it is important to note that blasters supercede this rule and have complete authority and responsibility
to control all activities on a blast site within the quarry.

3.9.1

Drilling & Blasting

The drilling, blasting and surface development personnel on the Project site are all required to review
Safe Operating Procedures (SOPs) and have appropriate training. This requirement is in place to ensure
that the operations are in compliance with safety, health & environmental regulations and site policies.
The area to be blasted will be prepared by the blaster-in-charge. The floor of the quarry will be prepared
so that it provides a safe, flat working platform for the crew. Permission to access the blast pattern can
only be obtained from the blaster-in-charge.
The pattern will be drilled in the sequence prescribed by the blast supervisor. Once loading of holes has
begun, other activities will be coordinated to ensure that no additional blast hole drilling takes place
within 8 m of a loaded hole. Loading will be under the direction of the blaster-in-charge of the pattern.
The blaster will follow the loading quantities of the blast design and any modifications due to field
conditions will be noted and reported. The explosives delivery personnel will deliver the bulk product to
the hole and will track the quantity provided. The blaster will sign for the delivery and all of the
paperwork will be submitted at the end of each shift to the surface development manager.

3.9.2

Safety Zone

Typical blasting protocols for personnel and wildlife safety restricts access to an offset radius determined
by the blaster-in-charge. The areas that fall outside of this radius are designated as the safe zones. For
the purpose of this quarry plan, an offset radius of 300 m has been assumed based on best practice and
industry standards, but is subject to change as determined by the blaster.
To ensure personnel and wildlife safety, the blasting contractor will conduct a visual survey in and around
the blast area approximately 15 minutes prior to blasts to ensure that the area is clear of humans and
wildlife. If wildlife are present in the blast area, the blast will be suspended until wildlife has moved to
safe zones as directed by the blast supervisor.
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When the pattern is ready for blasting, notifications will be made in a clear and consistent manner as
defined in the SOPs. Guards will be placed, personnel evacuated and the blast will be fired when the
blaster determines it to be safe. After the blaster has inspected the blast, an “all-clear” signal will be
given to allow workers access back into the blast area.

4

CLOSURE

Closure and reclamation of the quarry will first involve the removal of all mobile and stationary
equipment. Sump water will be tested and treated to remove residual hydrocarbons if necessary. Any
pumps and other equipment will then be removed off site.
Oversize and overburden piles generated and stored near the quarry from quarrying activities will be
profiled to better suit the surrounding landscape. Oversize materials may also be placed inside the quarry
if suitable space is available to accommodate. Depending on the stage of quarry development at closure,
wildlife deterrents–such as the creation of berm around the quarry perimeter in high slope locations, or
the sloping and stabilization of quarry walls–will be investigated.
Quarry extraction will be performed with periodic geotechnical guidance and will be developed to ensure
stability and safety. Therefore at closure, the quarry will be stable. Implementation of the Rock
Management Plan (RMP) will minimize the quantity of any potentially acid-generating (PAG) rock on
surface at closure. Options for reclaiming any PAG rock remaining on surface at closure are discussed in
KDI’s Closure and Reclamation Plan.
At closure, the quarry area will be allowed to fill naturally by precipitation to create a pond not connected
to any adjacent waterbodies.
If the bulk sample processing plant was utilized prior to closure, the quarry sump may also contain
processed kimberlite (PK) and process water. The PK is expected to be inert, however, confirmatory
testing is currently being conducted. During operations, both PK and process water will be sampled and
subjected to geochemical and water quality analysis, respectively; this data will be used to guide the
final closure plan. Post closure monitoring will also be conducted to further ensure water in the
reclaimed quarry is clean and suitable for closure.
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Appendix A

Quarry Plot Plan
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Appendix B

Kennady North Site Development Plan/Layout
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Appendix C

Catchment Area for Quarry Locations
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