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PLAIN LANGUAGE SUMMARY
De Beers Canada Inc. (De Beers) will conduct open pit mining, milling and
associated activities at the Gahcho Kué Diamond Mine (Mine), located
approximately 280 kilometres northeast of Yellowknife, Northwest Territories
(NWT). As part of the mining operations, the use of explosives is required and
will include ammonium nitrate (AN) to manufacture ammonium nitrate-fuel oil
(ANFO) and emulsion explosives for blasting at the mine during operations.

AF

T

The purpose of the Explosives Management Plan is to describe the management
practices that will be followed for the storage and use of explosives at the Mine.
This plan will address and mitigate the environmental impacts, specifically with
respect to water quality and wildlife. This plan will also address the potential for
spills and the action plan to manage them. Additional spill response is addressed
in the Spill Contingency Plan for the Mine.

R

The AN storage pad is located approximately 1,200 to 1,500 metres north of the
camp area. The emulsion plant location is south of the AN storage pad. An
operational storage area, which will hold up to 2,200 tonnes supply of AN (used
during Pioneer Earthworks), will be located approximately 50 m north of the
emulsion plant. Caps and packaged explosives will be stored in magazines
further to the north of the AN storage pad area, off a separate access controlled
spur road. All these areas are on roads that will have access control gates at the
west end to maintain security and prevent unauthorized traffic from entering the
restricted areas.

D

For operations, bulk explosives will be manufactured onsite by a licensed
explosives contractor. Best management practices including spill prevention and
control systems will limit ammonia reporting to the waste facilities. To minimize
potential ammonia contamination, emulsion or blends will be used for wet-hole
blasting; ANFO may be used for dry-hole blasting. Packaged explosives will be
kept on site as a backup to bulk emulsion blend explosives and small selective
blast requirements. All runoff from the site is contained within the Controlled
Area boundary (Areas 2 through 7) of the Kennady Lake watershed area.
The AN prill is of granular or pellet form and is delivered in 1 to 1.2 tonne totes
and stacked at the AN storage pads in inventory manageable configurations. The
tote bags are double-lined to allow for exterior storage, prevent moisture from
contacting the ammonium nitrate and dust from escaping to the environment.
The AN prill is transferred to the plant in the totes. The plant will manufacture
emulsion or an emulsion blends as required for direct loading into the delivery
trucks. Plant layout is based on an industry-proven, patented manufacturing
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process. The explosives contractor will have Standard Operating Procedures and
Hazardous Operations Procedures in place.

D

R
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T

The blasting practices at the Mine will be similar to most other northern hard rock
open pit mining operations. Blasting protocols for the safety of humans are that
production blasts shall not occur when humans are within a 500 metre radius of
the blast area. This safe zone is also applied to wildlife to ensure a safe distance
from the blast area for the protection of wildlife and fish-bearing waters. The
Explosives Management Plan will be updated as needed based on monitoring
and continual improvement as the Mine advances through operations.
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INTRODUCTION

T

De Beers Canada Inc. (De Beers) will operate an open pit mine and undertake
milling and associated activities at the Gahcho Kué Diamond Mine (Mine), located
in the Northwest Territories (NWT) centered at 63°25’48” N, 109°12’00” W. The
Mine is approximately 280 kilometres (km) northeast of Yellowknife, and
approximately 80 km southeast of the Snap Lake Mine (Figure 1). The three
phases of the life of mine include construction (2 years), operations (11 years)
and closure (8+ years). Activities at the Mine will include:
extraction of mine rock and ore from three locations (5034 Pit, Hearne
Pit, and Tuzo Pit);



construction of berms and dykes for water management and
dewatering/drawdown of areas within Kennady Lake;








development, operation, and closure of site facilities and infrastructure
(including the airstrip and pipelines);
use of water for construction and operation activities, including
processing and domestic needs;
disposal of waste and treated effluent;
storage of fuel and explosives;

construction and operation of a winter access road;
exploration activities; and

site closure, including progressive reclamation.

R



AF



Further details on Mine activities are provided in the Updated Project Description
(De Beers 2013b).

D

The Explosives Management Plan is a supporting document to the Type A Water
Licence (Water Licence) and Land Use Permit applications submitted to the
Mackenzie Valley Land and Water Board (MVLWB). The Explosive Management
Plan describes the management practices that will be followed for the storage
and use of explosives at the Mine within the following sections:


Section 2 – explosive management;



Section 3 – blasting operations; and



Section 4 – environmental monitoring and contingencies.
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As part of the mining operations, the use of explosives is required and will
include ammonium nitrate (AN) to manufacture ammonium nitrate-fuel oil (ANFO)
and emulsion explosives for blasting at the mine during operations.

1.1

REGULATORY GUIDANCE

T

The purpose of this plan is to describe the management practices that will be
followed for the storage and use of AN and explosives at the Mine. This plan will
address and mitigate environmental impacts, specifically with respect to water
quality, wildlife, and fish. This plan will also address the potential for spills and
the action plan to manage them. Additional spill response is addressed in the
Spill Contingency Plan (De Beers 2013a) for the Mine.






AF

Control and use of explosives are covered by both Federal and Territorial
regulations. Policies and procedures to meet, or exceed these regulations will be
established for the Mine. The main applicable statutes are the:
Transportation of Dangerous Goods Act;
Canada Explosives Act;

Northwest Territories Mine Health and Safety Act and Regulations;

Natural Resources Canada – Explosives Regulations;
Guidelines for Bulk Explosives Facilities – Minimum Requirements
(NRCan 2010); and

R





Fisheries and Oceans Canada (DFO);



Guidelines for the Use of Explosives in or Near Canadian Fisheries
Waters (Wright and Hopky 1998).

D

The proposed explosives magazine for the Mine will be designed in accordance
with the Canadian Regulations for the Storage, Possession, Transportation,
Destruction and Sale of Blasting Explosives and Initiation Systems (NRCan
2008). The Regulations state that “a magazine should be situated so that the
accidental explosion of its contents is not likely to cause serious damage to other
buildings or injury to persons”.

1.1.1

Impact on Fish and Fish Habitat
Detonation of explosives in or near water can produce pressure waves that are
capable of harming or killing fish. The severity of effects is related to the type of
explosive, weight and pattern of the charge(s), method of detonation, distance
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T

from the fish to the point of detonation, water depth, and the species, size and life
stage of fish. DFO’s Guidelines for the Use of Explosives in or Near Canadian
Fisheries Waters (Wright and Hopky 1998) outline procedures to avoid harming
fish. According to the guidelines, pressure changes in excess of 100 kilopascals
(kPa) can result in adverse effects on fish, including possible damage to the
swim bladder and other internal organs. In addition, peak particle velocities
(i.e., vibrations) can increase the mortality of incubating eggs close to a blast
zone, with the guidelines indicating that explosives should not produce a peak
particle velocity greater than 13 millimetres per second (mm/s) in a spawning bed
during egg incubation.

1.1.2

AF

As described in the EIS (De Beers 2011), no effects on fish (i.e., fish and
incubating eggs) would occur from pressure changes and vibrations from blasting
and excavation, as the closest fish-bearing lakes will be at sufficient setback
distance from any blasting area (i.e., beyond the setback distances
recommended in the guidelines). Fish will continue to reside in nearby lakes
during operations (i.e., within Area 8 and watersheds A, B, D, and E) and these
fish will not be affected by blasting because these lakes are located a
considerable distance from the mine pits.

Impact on Wildlife

R

The activity associated with surface blasting (e.g., vehicles, infrastructure,
drilling, heavy equipment, people, noise, smells, and lights) tends to deter
wildlife. Further, injuries to wildlife associated with blasting have not been
reported at other mines currently operating in the Northwest Territories (with the
exception of birds nesting within open pits, which will be monitored through the
WWHPP).

D

In the event that wildlife enter the Mine during blasting activities, the Wildlife and
Wildlife Habitat Protection Plan (WWHPP) (De Beers 2012f) provides the
following mitigation for Project-related wildlife mortality that would be applicable
to the blasting scenario:


all relevant observations of wildlife (particularly caribou, fox, wolverine,
and bear) would be reported to Environmental technicians on-site;



the presence and location of wildlife would be communicated on-site
through radio; and



any physical or chemical hazards to wildlife would be isolated or
removed.
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The Blaster-in-Charge will be responsible for visual surveys in and around the
blast area approximately 15 minutes prior to blasts to ensure that wildlife
(caribou, moose, fox, wolverine, and bear) are not within the blasting zone.
Should wildlife be present in the blast area, blasting will be suspended until
wildlife have either moved to safe zones or been deterred from the area by
Environment staff, as directed by the Drill and Blast Supervisor in communication
with the Blaster-in-Charge.

Nitrogen Compounds in Mine Effluent

T

1.1.3

AF

Mines are subject to regulations limiting ammonia, nitrate and nitrate levels in
mine effluents release into the environment. Discharge limits are typically defined
in consultation with the regulators based on water quality guidelines.
The ammonia limits in mine effluent in NWT are set by the water board in
consultation with De Beers. The effluent limits are intended to allow the
proponent to meet Canadian Environmental Quality Guidelines for the protection
of aquatic life (CCME 1999, with updates to 2012) in the receiving environment at
a pre-determined location. Effluent Quality Criteria (EQCs) for ammonia and
nitrate in operational discharges are provided in the Water Licence.

1.2

RELATED MANAGEMENT PLANS

D

R

In addition to the Standard Operating Procedures (SOPs) developed specifically
for explosives management, there will be overlap or reference to other
management plans:


Spill Contingency Plan (De Beers 2013a);



Emergency Response Plan (De Beers 2013c);



Hazardous Materials and Waste Management Plan (De Beers 2013d);



Water Management Plan (De Beers 2013e); and



Mine construction procedures.

For operations, bulk explosives will be manufactured onsite by a licensed
explosive contractor. A selected explosives contractor will provide a detailed
operations manual for transportation, storage and handling of explosives. The
recommended formulations will be of commercial quality, industry-proven and
accepted worldwide. The bulk explosives manufacturing will be operated by an
explosives contractor with satisfactory open pit arctic mine experience.
Contracted supply/service will include down-the-hole delivery of the product to
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the blast hole by means of the new facilities and equipment licensed and
approved by National Resources Canada, Explosives Regulatory Division.

T

In addition to the raw ingredients, the contractor or supplier will provide
commercial packaged explosives and accessories that will be transported to the
mine site. This will include detonators, boosters, detonating cord, and packaged
explosives for specialty applications. These materials will be stored on site in
approved explosive magazines until issued for use.

D

R

AF

Explosives, accessories, and AN will be transported to the mine over the winter
road during February to the third week of March each year depending on
environmental conditions and operational requirements. The transportation of
these materials will conform to Transportation of Dangerous Goods Act and if an
emergency or a spill occurs then the Spill Contingency Plan (De Beers 2013a)
and/or the Emergency Response Plan (De Beers 2013c) will be enacted.
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EXPLOSIVES MANAGEMENT
The purpose of this document is to focus on environmental stewardship with
regards to blasting and explosives management. Mine management has the
overall responsibility for the planning, execution and management of explosives
at the site. The blast management organization at the Mine consists of the
following:
Mine General Manager – overall responsibility for the Mine.



Mining Engineer – responsible for mine design and operation.



Mine Supervisor – responsible for day to day Mine operations
supervision.



Safety Health and Environment Manager – response to ensure
environmental and regulatory compliance and commitments.



AF



T



Drill and Blast Supervisor – responsible for all blasting activities and
explosives.
Blasters – certified personnel who carry out blasting.

R

Best Management Practices (BMPs), including spill prevention and control
systems, will limit ammonia reporting to the waste facilities. To minimize potential
ammonia contamination, emulsion or emulsion blends will be used for wet
blasting; ANFO may be used for dry blasting. Packaged explosives will be kept
on site as a backup to bulk emulsion or blend explosives.

D

All runoff from the site is contained within the controlled area boundary (Areas 1
through 7; Figure 2) of the Kennady Lake watershed area. Water contained
within the controlled area will not be released to the receiving environment unless
water licence criteria are met (De Beers 2013e).
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SITE STORAGE

Table 1

AF

T

Figure 2 shows the location of the ammonium nitrate storage pad area to the
east of the fine processed kimberlite pipeline road approximately 1,200 metres
(m) to 1,500 m north of the camp area (for more detail on site storage and
infrastructure refer to the Updated Project Description, Figure 2-3 [De Beers
2013b]). Table 1 provides a list of explosive and component materials. A
controlled access spur road will separate the pad from the pipeline road. The
emulsion plant location is south of this storage pad on the same spur road. Caps
and packaged explosives will be stored in magazines further to the north of the
AN storage pad area, off a separate access controlled spur road, as shown. All
these areas are on roads that will have access control gates at the west end to
maintain security and prevent unauthorized traffic from entering the restricted
areas.
List of Explosives and Component Materials
Material
Diesel fuel

Site Category

POL

Approximate Amount

40,000,000 L

(a)

122,000,000 kg (annual
consumption will vary from
1,200,000 kg to 14,000,000 kg
depending on operation year)

Emulsion (AN + SN + oil phase)

explosives

Ammonium nitrate (AN)

explosives

96,000 t (annual consumption will
vary from 1,000 t to 12,000 t
depending on operation year)

explosives

TBD

R

Sodium nitrate (SN)

Detonator caps and delays

explosives

TBD

Tentex boosters

explosives

TBD

(a)

Packaged explosives will be used during pioneering works and early construction activities until such time the
emulsion plant is operational.

D

POL = petroleum, oils and lubricants; TBD = to be determined; L = litre; AN = ammonium nitrate; kg = kilogram; t = tonne;
SN = sodium nitrate.

2.1.1

Ammonium Nitrate Prill Storage
Two ammonium nitrate storage pad areas are required due to explosive
quantities and distance regulations. An operational storage area, which will hold
up to 2,200 tonnes (t) supply (used during Pioneer Earthworks, refer to the
Gahcho Kué Pioneer LUP No. MV2013C0009 application), will be located
approximately 50 m north of the emulsion plant. The excess or Primary AN
Storage Area is approximately 1.8 km north-northwest of the emulsion plant and
will store the balance of the annual supply of double-lined bagged product. A
compacted, crushed rock pad will be constructed using mine rock for both
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storage locations. The storage areas will be managed and visually monitored
regularly for signs of any AN spillage onto the pad and spills promptly addressed.

T

The prill is of granular or “pellet” form and is delivered in 1 t totes and stacked at
the AN storage pads in inventory manageable configurations. The tote bags are
double-lined to prevent moisture from contacting the ammonium nitrate and dust
from escaping to the environment. The use of individual bags for AN storage is
considered far more environmentally friendly than handling and storing bulk AN
prill. Bag stacking will be limited to two bags in height. If warranted bag sections
can be covered with tarps to avoid excessive snow build up.

AF

The bags will be segregated in approximately 500 t divisions with ample spacing
around the piles for access. From time to time as bag divisions are depleted
from the operational storage area, additional bags will be transferred from the
excess storage area. The use of AN during the year will be done on a first in, first
out basis to avoid any long term deterioration of the tote bags.

R

The AN storage is within the controlled area boundary of Kennady Lake. Runoff
from the excess AN storage pad area will flow naturally to the Fine Processed
Kimberlite Containment (PKC) Facility located in Areas 2 avoiding any potential
runoff release to the environment. Runoff from the operational storage area will
flow to a basin to the east of the site, which will drain into Area 4 (i.e., planned
runoff area for emulsion plant). However, the storage areas will be managed and
visually monitored regularly for signs of any AN spillage onto the pad and spills
promptly addressed. Based on the storage facility monitoring, De Beers will
continue to evaluate the AN storage design performance as the Mine advances
through operations.

D

With adherence to BMPs for AN storage and handling there is minimal risk of AN
spillage and amount of any spillage. Spill locations would be generally limited to
single storage bags in the storage pad areas and the handing facilities and these
areas will be inspected regularly according to operating procedures. Should an
AN spill occur, the spill will be immediately cleaned up and reported to site
Environmental Personnel for subsequent reporting as defined in the Spill
Contingency Plan (De Beers 2013a). Spill prevention and response actions will
include the following:


establish and use SOPs for handling and working around storage areas;



regular inspections with frequency driven by activity levels;



cleanup is best performed with dry AN (to be completed according to an
established SOPs);
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manage and limit contact with snow and water, with particular
anticipation of spring thaw/freshet period; and



disposal of spill material and any impacted rock pad material shall be
dealt with appropriately, which could include placing within a blast
pattern prior to initiation.

2.1.2

T

The ammonium nitrate totes will be transferred from the AN storage areas to the
emulsion plant using a dedicated flat deck/crane truck. The bagged AN will be
handled inside the emulsion plant, which will have a concrete floor complete with
sumps.

Emulsion Plant

AF

The manufacturing process will be capable of producing commercial emulsion
blends. The plant will manufacture emulsion as required for direct loading into the
delivery trucks. As such no emulsion storage will be required or provided in the
plant.
The AN prill will be transferred to the plant in the 1 t totes. The prill will be added
to two solution tanks that will be located within a concrete containment berm that
holds 110% of the volume of the largest tank. Within these tanks, water and the
AN prill will be heated to produce an oxidizer phase.

R

In the fuel blend area of the plant, fuel oil will be blended with emulsifiers and
other additives in a proprietary process to create the fuel phase. Quality control
checks on both the fuel and oxidizer phases will be conducted.

D

The two phases will be mixed in a blender to form an emulsion explosive, which
will be then pumped to the delivery truck system (Section 2.2.2). Emulsion
manufacturing will take place on an as needed basis. A preliminary Emulsion
Plant Layout is shown in Appendix A.

The plant layout is based on an industry-proven, patented manufacturing
process. The explosives contractor will have SOPs and Hazardous Operations
Procedures in place. The procedures will cover items such as: receiving AN prill,
conditioning and testing the component phases, blending of the emulsion,
equipment calibration, and preventative maintenance.
Chemicals used in the process will be stored according to their Material Safety
Data Sheet (MSDS) and copies will be posted at the plant site office and
adjacent to the actual chemical storage as per regulations (refer also to the
Hazardous Materials and Waste Management Plan [De Beers 2013d]). Copies
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will be provided to Mine management for environmental and safety recordkeeping.

2.1.3

Magazines

T

The three or four magazines will be on a pad located approximately 275 m north
of the AN operational pad area. The magazines will be separated by berms that
meet the “donor-receptor” conditions of safe storage. The magazines will be a
Type 4 magazine measuring 3.05 m x 12.2 m x 2.4 m in size. The magazines
shall be permitted for a capacity of 32,000 kilograms (kg) and will conform to
standards as prescribed by Natural Resources Canada, Explosives Regulatory
Division, and approved by the Mine Safety Division of the NWT.

AF

Magazines will be kept locked at all times when an authorized person is not
present. Clearly visible “Danger Explosives” and “No Smoking or Open Flame”
signage will be posted on the magazines and warning signs will be on the road
approaching the storage area.
The magazines will be dedicated to storing blasting accessories such as
boosters, delays, detonating cord and detonators, as well as a limited quantity of
packaged explosives for specialty blasting purposes. The detonators and delays
will be stored in a separate magazine as required by the regulations.

R

Access to the magazines will be restricted by a locked gate to authorized
personnel only and logbooks will be kept in each magazine for tracking purposes.
The magazines will be supplied by the Mine owner/operator and permitted in
coordination with the contractor.

ON-SITE HANDLING
On-site transportation will be in accordance with Section 14 of the Mine Health
and Safety Act and Regulations and the Transportation of Dangerous Goods Act.
The vehicles will be in sound mechanical condition and equipped with flashers,
buggy whips, signage, and fire extinguishers, as required. Loaded vehicles will
not be left unattended. Authorized personnel will be responsible for the security
of the explosives under their control.

D

2.2
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Authorized Personnel
Authorized personnel will be persons holding a valid NWT Blasting Certificate or
NWT Provincial Blasting Certificate, issued in accordance with Part VII of the
Mine Health and Safety Act and Regulations.

2.2.2

Bulk Delivery Trucks

T

Emulsion plant process personnel will be certified as needed (e.g., boiler
certification, supervision). It will be the responsibility of the explosives contractor
to maintain current certification and to provide the information when requested.

AF

The explosives contractor will utilize a licensed mixing trucks to deliver bulk
explosives product to the blast hole. The ANFO truck will be used during Pioneer
Earthworks prior to the emulsion plant being constructed and in dry hole
conditions whenever possible.
The mixing trucks will be capable of delivering either emulsion or a blended
emulsion product (up to 100% emulsion) that can be suited to changing rock
conditions and wet-hole situations. The blended emulsion product shall be highly
water-resistant and shall not break down with running water. This will significantly
reduce the amount of residual nitrates and ammonia associated with uninitiated
explosive materials.

R

The mixing trucks shall include a pump and hose reel for delivering the product.
The truck operator will take periodic density samples to ensure quality control.

D

The trucks shall have an onboard electronic metering system for tracking
consumption and blends. The Blaster will sign off delivery sheets after each
delivery to ensure that accurate tracking is attained. The delivery sheets will be
provided to the Blast Supervisor and Environmental team for inclusion in a
tracking database.
Equipment condition reports will be completed by each operator and checked by
the supervisor for deficiencies daily. All explosives delivery trucks will be
regularly maintained to ensure mechanical deficiencies are dealt with
expeditiously and all safety systems are fully operational.
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House Keeping
Careful planning by the Blaster will minimize or eliminate the quantity of product
left on the truck at the end of the workday.

2.2.4

T

The magazines will be kept free of empty boxes and swept clean on a regular
basis. Similarly, Blasters vehicles will be kept tidy with any empty packaging
taken to the dump daily to be burned. No explosives will be stored in the delivery
vehicle when not in use. A weekly inspection and immediate remedying of
deficiencies will be maintained.

Accounting

AF

The Blaster will be held responsible to make sure that all accessories and
explosives are accounted for. Blasting accessories that are not used during the
workday will be returned to their respective magazine and signed in. The
magazines will be regularly audited for accuracy.
Missing explosives must be reported to a supervisor. Any uninitiated explosives
items that are found (misfires, etc) must also be reported to the Mine and Blast
supervisors. Only authorized personnel will be allowed to handle those items.

2.2.5

Disposal

R

Explosives that have been identified as deteriorated or damaged will be removed
from site or destroyed, as poor condition may change the characteristics of the
explosive. The supplier will be consulted on the appropriate handling and
disposal of deteriorated or damaged explosives.

D

If the quantities of deteriorated or damaged explosives are small, then they would
be added to blast holes in a production blast. This will safely destroy them, since
the area will have been evacuated and guarded under normal blasting
procedures, which are detailed in the following section.
If larger quantities require disposal or destruction, the explosives supplier would
be asked to recommend the appropriate method of disposal and subsequent
course of action to be followed.
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TRANSPORT OVER WINTER ROAD
Transportation of explosives from the storage facility to the Mine over the winter
road will be conducted in such a manner as to safeguard human health and
prevent impacts on the environment. The winter road can only be utilized during
the period from February to the third week of March each year depending on
environmental conditions and operational requirements.

D

R

AF

T

Daily inspections will be conducted prior to movement of equipment to ensure
there has not been a leak or that conditions in the area will not result in an
accident. These inspections will include the transport equipment, the containers
being moved, winter road conditions, and weather conditions. These inspections
will be recorded to include who completed the inspections, areas included in the
visual inspection and any deficiencies noted. On-site management will review
these inspections and ensure any changes needed are completed.
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BLASTING OPERATIONS

T

The blasting practices at the Mine will be similar to most other northern hard rock
open pit mining operations. The majority of mined rock will be blasted using a
bulk form of an emulsion or blend. The emulsion or blend selected will be water
resistant and therefore ideally suited to variable blasting applications. Other
variations of water resistant products suitable for wet conditions are available in
both bulk and packaged format. During dry conditions, some “Heavy ANFO” may
be tested.

AF

As the Mine is starting as a “green field” operation, the blasting operation
practices will change as the mine ramps up to full production over the first two
years. During construction the blasting requirements are based on obtaining the
necessary rock to construct the initial site infrastructure and access the first
supply of kimberlite ore. This activity is essentially pioneering and consists of
breaking as much as 5 million tonnes (Mt) of rock; blasting practices in this year
will be unique.

D

R

Current northern diamond industry experience powder factors approximately
0.40 kilograms per tonne (kg/t) or higher for granite production waste. The Mine
operation has assumed an operation’s powder factor of 0.45 kg/t for granite in
mine production mode and 0.50 kg/t in kimberlite. An allowance for higher
powder factors has been included for generating blast hole stemming, road
surface material, dyke filter material and other construction type use during the
mine production phase. During the construction phase a higher powder factor of
up to 0.60 kg/t has been assumed to account for a multitude of miscellaneous
work. The total amount of AN required to support the operation in the first year of
construction is approximately 2,200 t. During the construction phase, normal
explosive grade AN prill will be used to allow for use of straight ANFO prior to the
construction of the emulsion plant on site. This will be supplemented by package
products for use as appropriate for the smaller scale construction requirements.

3.1

PLANNING
The Mine operation will utilize qualified explosives contractors that have gained
experience at other northern mines. Their familiarity with permafrost and ground
conditions will be an operational requirement, which will supplement the blast
design and planning work.
Designs will be standardized wherever possible, but through careful tracking and
analysis opportunities for optimization of fragmentation and mineability.
Opportunities for continuous improvement of other areas of the drilling and
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blasting process may also be identified. Drill pattern designs will be planned so
that hazardous situations such as drilling into a “bootleg” will be minimized.

T

A daily morning meeting will involve the Drill and Blast Supervisor, Mine
Supervisor, Drill and Blast or Planning Engineer, and Mine management. The
intent of the meeting will be to ensure that the blasting and mining sequences
that were developed are being followed and that areas requiring preparation are
understood and prioritized.

AF

The pit engineer will be the lead in maintaining the plans and blast designs. Each
blast will have a unique number for identification and tracking. The Drill and Blast
Supervisor will have input into blast designs and will have authority to make
minor adjustments in the field to suit the actual conditions encountered.
On blast days, the engineer will ensure that all blast holes have been surveyed
and are ready for plotting on the daily map. These survey locations will be used
to track misfires, cut-offs, and for designing the pattern on the next bench.
The Drill and Blast Supervisor will coordinate: drill site preparation, drill
deployment, drill maintenance, blast crew priorities, explosives delivery,
stemming needs and blast pattern signage / security.

R

The Mine Supervisor will work cooperatively with the Drill and Blast Supervisor
for the drill site preparation, delivery of stemming material, blast safety zone
requirements and personnel evacuation / guarding.

D

The daily activities of the blast crew (Blasters) will include the measuring,
priming, loading and stemming of the holes. On some occasions, the actual
depths of the holes will be different from the design depths. The Blaster will
record these differences along with presence and depth of any water
encountered. This information is important for quality control and future design
work.

3.2

SAFETY PROCEDURES
There are several precautions that must be in place for the safety of the workers
in the Mine. While the Mine Supervisor holds senior authority over the workers,
Blasters have complete authority to control all activities on a blast site.
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The drilling/blasting and earthworks contractors will have in place SOP’s and
training programs to ensure that the operations are in compliance with
regulations and company policies.

T

The area to be blasted will be prepared to the satisfaction of the Drill and Blast
Supervisor. A smooth floor will provide a safe work area for the drilling and
blasting crew. The blast pattern will be staked by the mine surveyors in
accordance to the engineers design. Access to the blast pattern must be attained
from the Blaster-in-Charge.

AF

The pattern will be drilled in the sequence prescribed by the Drill and Blast
Supervisor. Once loading of holes has begun, other activities will be coordinated
so that no normal 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 engineered design. Modifications
due to field conditions will be noted and reported. The explosives contractor will
deliver the bulk product to the hole and track the quantity. The Blaster will sign
for the delivery and all of the paperwork handed in at shift-end.

R

Blasting protocols for the safety of humans are that production blasts shall not
occur when humans are within a 500 m radius of the blast area. This safe zone is
also applied to wildlife to ensure a safe distance from the blast area for the
protection of fish-bearing and wildlife (refer to Sections 1.1.1 and 1.1.2,
respectively).

D

When the pattern is ready for blasting, notifications will be made in a clear and
consistent manner. Guards will be placed, personnel evacuated and the blast will
be fired when it is determined to be safe to do so. After the Blaster-in-Charge has
inspected the blast an “all clear” signal will be given to allow workers back into
the work area.

3.3

VEHICLES AND EQUIPMENT
The perimeter of the staked pattern will be clearly marked so that unauthorized
equipment or personnel can be kept out of the blasting area. All non-essential
blasting equipment must not come within 8 m of a loaded blast hole. Only bulkdelivery (mixing) trucks, Blasters vehicles, or 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.
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Authorized vehicles associated with blasting activities will meet the requirement
of Section 14.41 of the Mine Health and Safety Act and Regulations. Other
vehicles may be authorized by the Chief Inspector of Mines.

T

Drills will be moved off of a blast pattern for servicing. Welding, cutting, burning
or smoking will not be permitted within 20 m of a loaded blast hole. If a re-drill is
required to improve the safety of the blast, the drill would be guided into place by
the Blaster or shift boss.

3.4

AF

Blast planning will take into consideration the aircraft schedule serving the Mine.
Blast times will normally occur during lunch breaks to minimize impacts to
production. 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.

ADVERSE WEATHER CONDITIONS

During adverse weather conditions the Blast Supervisor will notify the Mine
Supervisor of the precautions to be taken. In the event of electrical storms the
blast sites will be evacuated and no blasting connections will be made.

R

In the event of poor visibility (e.g., ice fog or semi white-outs), the blast pattern
will be well-lighted and clearly demarked. Explosives vehicles will be parked in a
safe position or used in well-lit area.

SMOKE, DUST, AND FLYROCK
While smoke and dust are common to every blast, some by-products of blasting,
including high concentrations of gases such as carbon monoxide, carbon dioxide,
and nitrogen oxide, can be harmful to humans and wildlife. The gas
concentrations are related to product quality, which can degrade due from
groundwater conditions, length of time between loading, and blasting or the
manufacturing process itself. However, the gases disperse quickly. The Blasterin-Charge will not give the “all-clear” until completely satisfied that the gases
have dispersed and that the area is safe to approach. At that time the guards will
be removed allowing access to the area.

D

3.5

Flyrock (i.e., rock propelled beyond the blast area by the force of an explosion) is
a potentially dangerous situation and can be minimized by best practices in blast
design including: face-up, confinement, and stemming. The Blaster-in-Charge
and Drill and Blast Supervisor shall assess the potential for flyrock in every blast
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and from that determine the blasting danger zone and where guards and
personnel must be evacuated to.

3.6

MISFIRES

T

The reporting and handling of misfires is defined in Section 14.56 of the Mine
Health and Safety Act and Regulations. All misfires and cut-offs will be
documented in a logbook kept for this purpose. The logbook will be in the care
and custody of the Drill and Blast Supervisor but will be periodically reviewed by
the engineer.

AF

When a misfire or cut-off has been identified it will be treated as a loaded hole
until made safe. A blast sign and markers will be placed around the hole to
ensure that no equipment or personnel come within the minimum 8 m required by
the Regulations.
The location of misfired holes will be surveyed and shown clearly on the daily
mine map. The locations will remain on the maps until the hazard has been
removed and area made safe.

R

The logbook will include the date, pattern number and any other observation that
is deemed pertinent. The misfire or cut-off will be made safe by an authorized
person and this information added to the logbook. The authorized person will
date and sign the log-book.
The engineer will use the survey location and logbook information to try to
correlate the incident to ground-conditions, blast design or product-quality issues.

REPORTS AND DATA MANAGEMENT (RECORDKEEPING)

D

3.7

The misfire logbook discussed in the previous section is a special instance of the
daily reporting and record-keeping expected of the Blasters and Drill and Blast
Supervisors. It is the responsibility of the Blaster-in-Charge to sign in and sign
out blasting accessories from the magazines; conduct and record magazine
inspections and inventory audits; acknowledge receipt of bulk product delivered
to the blast hole; and to do a blast report.
The blast report includes the following information:


deviations from the engineered design;
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date and time of the blast;



name of the Blaster and assistants;



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).

T



The pit engineer will keep files on all blast patterns. This will be a common file
system to minimize duplication and waste of space. Only the pit engineer or Drill
and Blast Supervisor will have access to the files.

CONTINUOUS IMPROVEMENT

AF

3.8

The explosives contractor shall have an established record for product quality
and safety, technical support and operational capability. Working with the Mine
and other on-site mining contractors it is expected that a team-based
collaborative effort will result in value-added improvements.
Key performance measures will be established to benchmark progress and set
goals. Primary goals will be to protect the environment and the safety of the
workers. Other goals to be monitored will be wall-control (pre-shears),
productivity, product quality, and cost.

R

The framework of the continuous improvement system will be patterned after
those in use at other mine sites. Outside specialist consultants may be used to
enhance the process or focus goals as needed.

MONITORING OF AMMONIA AND NITRATE
Ammonium nitrate is commonly used as a fertilizer and itself is not an explosive.
AN is water soluble and easily dissolved into a solution. In high concentrations in
a receiving aquatic environment it can be toxic to aquatic life, and in low
concentrations it can be a nutrient in water, which can promote the growth of
algae. As a result, AN spills must be prevented.

D

3.9

As the truck moves from hole-to-hole, occasional small amounts of product may
drip from the hose to the ground. The Blaster, or assistant, will shovel these
drops into the nearest blast hole to assist in the prevention of pit water
contamination. ANFO or emulsion spills will be cleaned up immediately to
minimize the contamination of the pit water which reports to the water
management pond (WMP).
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4

ENVIRONMENTAL MONITORING AND
CONTINGENCIES

4.1

ROUTINE MONITORING AND MAINTENANCE

T

Regular water quality monitoring of specific water quality paramters, including
ammonia and nitrate, plus oil and grease, in the WMP will be conducted as part
of the Surveillance Network Program (SNP) associated with the Water Licence.
Data from this monitoring will provide feedback on the effectiveness of the spill
prevention measures employed around the storage and handling of explosives
and their components.

4.2

AF

De Beers will assign responsibilities for monitoring and maintenance of the
mitigation associated with this Plan during the life of the mine. Maintenance of
the infrastructure and facilities for explosives material storage, manufacture, and
transport, and review of blasting reporting, and the SNP results will be conducted
as a result of regular inspections and according to scheduling SOPs.

ENVIRONMENTAL MANAGEMENT AND CONTINGENCY
PLANNING

D

R

A Safety Health & Environment staff under the direction of the SHE Manager will
be retained during the life of the mine and will be on-site during blasting
operations and will be available to provide assistance to the Construction
Manager/Mine Manager and Blast Supervisor when requested. The Construction
Manager/Mine Manager will determine and implement an appropriate monitoring
schedule based on construction phases, progress and expected seasonal
climate conditions.
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6

ACRONYMS AND GLOSSARY

6.1

ACRONYMS AND ABBREVIATIONS

AN

ammonium nitrate

ANFO

ammonium nitrate-fuel oil

BMP

Best Management Practices

CCME

Canadian Council of Ministers of the Environment
De Beers Canada Inc.

DFO

Fisheries and Oceans Canada

EIS

Environmental impact statement

EMS

Environmental management system

Mine

Gahcho Kué Diamond Mine
Material Safety Data Sheet

MVLWB

Mackenzie Valley Land and Water Board

NWT

Northwest Territories

SOP

Standard Operating Procedures

Water Licence

6.2

AF

MSDS

Type A Water Licence

UNITS OF MEASURE

%

percent

<

less than

kg

kilogram

kilometre

R

km
m

metre

mm

millimetre

Mt

million tonnes

t

T

De Beers

tonnes

mm/s

millimetres per second
kilopascals

mg/L

milligrams per litre

kg/t

kilograms per tonne

D

kPa

6.3

GLOSSARY

Face-up

The end of an excavation toward which work is progressing or that which was
last done. It is rock surface exposed to air.

Flyrock

Rock propelled beyond the blast area by the force of an explosion. Excessive
flyrock may be caused by poor blast design or unexpected zones of weakness
in the rock.
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The rock surrounding an ore body.

Mine rock pile

A general term referring to any accumulation of rock at a mine, including waste
rock piles, ore and low grade ore stockpiles, roads, heap leach piles, and
building foundations.

Mine site drainage

Water that runs off or flows through a mine site component, including surface
and subsurface (groundwater) flow; see also acid mine drainage, neutral mine
drainage, alkaline mine drainage, and drainage chemistry.

Overburden

A general term referring to all soil and broken rock, lying above ore and waste
rock, that can usually be removed without blasting; as mines in soft
sedimentary rock, like coal, overburden can be synonymous with waste rock.

Processed kimberlite

The material that remains after all economically and technically recoverable
diamonds have been removed from the kimberlite during processing.

Processed kimberlite
containment

On-site storage facility for storing processed kimberlite.

D

R

AF

T

Mine rock
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