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1
1.1

INTRODUCTION
Background

The Quarry Operations Plan (QOP) has been developed for use by the Government
of the Northwest Territories Department of Infrastructure (GNWT-INF) and North
Star Infrastructure (NSI) for the Tłı̨chǫ All-Season Road (Tłı̨chǫ ASR or the Project).
The Tłı̨chǫ ASR is an all-season two-lane gravel road approximately 97 kilometres
(km) in length, with culverts and double lane bridges over rivers and streams
(Appendix A).
The purpose of the QOP is to provide an overall operation plan for the effective
management of all the quarries used in the construction and maintenance of the
Tłı̨chǫ ASR. Quarry is defined as a source of granular material. Quarries encompass
igneous and metamorphic rock deposits where material is drilled and blasted,
sedimentary rock deposits where material is extracted and then crushed with the
use of heavy equipment, and granular deposits (borrow sources) where material is
excavated, screened and then crushed as required.

This QOP has been developed for the Tłı̨chǫ ASR and regulatory approvals in
accordance with the Northern Land Use Guidelines: Pits and Quarries (GNWTLands 2015). The effective date of this QOP will be upon the Government of the
Northwest Territories Department of Lands (GNWT-Lands) approval of the final
version prior to Tłı̨chǫ ASR construction. This document considers Mackenzie Valley
Environmental Impact Review Board (MVEIRB) Measures and incorporates
commitments made by the GNWT during the environmental assessment of the
Tłı̨chǫ ASR (Tables D-1 to D-3, MVEIRB 2018).
To avoid overlap and inconsistencies with other environmental management plans,
NSI has referenced where appropriate the Spill Contingency Plan, the Waste
Management Plan, the Closure and Reclamation Plan and the Wildlife Management
and Monitoring Plan.
The objectives of the QOP are:

• To provide references to other approvals, relevant standards, control plans and
procedures for training, communications, investigation and corrective action,
and audits that are required under the GNWT-NSI Project Agreement.

• To meet commitments made during the WLWB preliminary screening process
for the application and the Tłı̨chǫ ASR environmental assessment.

• To meet the Water Licence W2016L8-0001 Conditions under Part C.
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1.2

Project Contacts

Primary GNWT-INF contact:
Michael Conway
Regional Superintendent, North Slave
Department of Infrastructure
Government of the Northwest Territories
Box 1320 Yellowknife, NT X1A 2L9
Phone: (867) 767-9089 ext. 31186
Fax: (867) 873-0120
Email: michael_conway@gov.nt.ca

Primary NSI Contact:
Kerry Pike
Environmental Manager
North Star Infrastructure
1425 North Service Road East, Unit 1
Oakville, ON, L6H 1A7
Phone: (905) 337-4004
Cell: (514) 206-3294
Email: Kerry.pike@kiewit.com

1.3

Roles and Responsibilities

NSI is ultimately responsible for the success of this Plan and approves all relevant
policies and documents, auditing, action planning and the verification process. The
NSI Environmental Manager is responsible for the implementation of this Plan,
including overall management of the plan and internal reporting.

The NSI Environmental Manager, along with his or her direct reports, are
responsible for the implementation of this Plan, including ensuring compliance and
adaptive management.

Other relevant personnel are responsible for the effectiveness of the QOP by
completing required training, supporting implementation of and ensuring
compliance to the QOP, as appropriate to their roles, as set out by this Plan.
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1.4

Legislation and Guidelines

This Plan has been developed in consideration of the applicable Federal and
Territorial legislation and guidelines, described in Table 1.
Table 1:

Applicable Legislation to the Quarry Operations Plan

Acts
Transportation of Dangerous Goods Act
Canadian Environmental Protection Act
Northwest Territories Lands Act (Northwest
Territories)
Explosives Use Act (Northwest Territories)

- = not applicable.

1.5

Regulations

Guidelines

Transportation of Dangerous Goods Regulations

-

-

Quarrying Regulations

Explosives Regulations

Northern Land Use Guidelines: Pits
and Quarries (2015)

-

Project Details

The alignment is within the Taiga Plains and is within the zone of discontinuous
permafrost. The region provides habitat for a wide range of wildlife, fish and
vegetation species. A description of environmental conditions within and
surrounding the Tłı̨chǫ ASR area is included in the Updated Project Description
(UPD).
The road begins about 40 km southwest of Behchokǫ̀ at KM 196 of Highway 3 and
continues in a northwesterly direction to the community government boundary of
Whatì. The footprint is entirely contained within the Wekʼèezhìı area.
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2
2.1

QUARRY DEVELOPMENT
Access

Quarry access roads will connect the quarry with the alignment. Clearing width of
the access road will be based on safety concerns due to site distance or adverse
gradients. Roads will be “dog-legged”, taking into consideration the alignment and
sight lines required for safe construction vehicle access, to reduce quarry visibility
from the roadway. Strategic planting during re-vegetation of cleared areas will also
assist in this effort. The width of the clearing for the access will be sufficient to
accommodate the future all-season road. Clearing will not be completed during
sensitive wildlife seasons described in the Wildlife Management and Monitoring
Plan.

2.2

Cultural and Heritage Resources

If a relevant archaeological site is identified during the course of the operations, all
work will cease and employees will implement the Archaeological Site Chance Find
Protocol set up for the Tłı̨chǫ ASR (see PDR). All the proposed quarries will be
reviewed by an archaeologist prior to the start of any construction related
development within the quarry footprints. Archaeological Impact Assessments were
completed for certain quarries as part of the reference concept investigations.
Additional quarries selected by NSI as potential sources will require Archaeological
Impact Assessments. These are noted in the summary table provided in Appendix B.

2.3

Brush Removal

Access roads and quarry sites are expected to be machine cleared utilizing a
combination of mechanical (excavators with brusher attachment or feller bunchers)
and manual (hand-clearing with chainsaws) harvesting methods. Salvageable
timber with a butt size greater than 150 millimetres (mm) will be stockpiled
adjacent to the cleared area in staging areas for the public to utilize for fire wood or
other purposes. Material not utilized by the end of the construction period will be
mulched onsite and incorporated into site reclamation as cover material. The
Inspector will be kept informed of the activities and scheduling of clearing
operations.

Construction activities are expected to commence when ground conditions exist
(frozen or dry season) to support the equipment and resources to be used. Clearing
equipment will be tracked or wide, low pressure tire mounted to distribute weight
and prevent rutting. During machine clearing operations, great care will be
undertaken not to denude the terrain particularly in sensitive areas prone to
permafrost conditions.
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2.4

Grubbing

Stripped materials will be stockpiled at either side of the quarry footprint for future
pit restoration. The borders of the quarry footprint will remain treed with a 5.0
metre (m) buffer positioned around the stripping stockpiles. Upon closure of the
quarry, these materials can be used to contour the open cut side slopes of the
quarried area.
The principal concerns associated with grubbing and disposal of related debris are:
• Potential effects on water quality caused by erosion and sedimentation

• Disturbance of the permafrost leading to ground failure

All grubbing and disposal of related debris near water bodies will comply with
Tłı̨chǫ ASR authorizations and the Erosion and Sediment Control Plan. At a
minimum, measures to be undertaken to minimize the effects on aquatic habitat and
resources are as follows:
• Grubbing of the organic vegetation mat and the upper soil horizons will be
minimized and left in place where possible.

• If needed, the organic vegetation mat and upper soil horizon material, which has
been grubbed, will be spread in a manner that attempts to cover exposed areas.
Any surplus of such material will be stored or stockpiled for site rehabilitation
and revegetation purposes elsewhere in the Tłı̨chǫ ASR. Topsoil will be
stockpiled.

• During grubbing, care will be taken to ensure that grubbed material will not be
pushed into areas which are to be left undisturbed.

2.5

Topographic Survey for Future Volume Checks

Qualified services will be contracted to perform all survey requirements for the
quarry site development. Prior to quarry development, the surveyor will set up the
control sections, benchmarks, baselines and the pit development for the benching.
On the completion of the material production for the Tłı̨chǫ ASR, they will survey
the excavated area within the pit. This quantity which will be recorded as banked
cubic metres (Bm3) or in-situ volume will be submitted to the Inspector on the
appropriate reporting form.
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2.6

Camps

Up to three separate camps are possible for the construction period at any one time.
Two (2) 50-person capacity camps and one (1) 200-person capacity camp. Each
camp will include site offices, dining trailers, accommodation trailers for personnel,
toilet and bathing facilities and a waste storage facility.
It is anticipated that the camps will be located within a borrow source. The possible
locations identified are noted in the summary table provided in Appendix B.

Storage of fuels, chemicals or deleterious substances will be located a minimum of
100 m from the Ordinary High Water Mark of any water body. The planning for and
management of wastes and fuels, chemical storage areas will be completed in
accordance with the requirements detailed within the Waste Management Plan and
Spill Contingency Plan.

2.7

Type of Equipment

A variety of equipment will be used in the construction of the Tłı̨chǫ ASR.
Equipment listed in Table 2 may vary as a result of available makes, models; and
scheduling of activities; however, this list is provided to indicate the typical
equipment and size for the purpose:
Table 2:

Anticipated Equipment Required

Equipment

Size

Tracked Dozers

D3 through to
D9
(150 to 300
Horsepower)

5

30 to 90 Metric
ton (MT)

5

Motor Graders

Various

2

Loaders

Various

2

Rotary Drills

Various

2

Hydraulic Excavators
(wheeled & Tracked)

Compaction Equipment

Gravel Crushing Plants (Cone
and Jaw)

Various

Various

Quantity

3

2

Purpose
Clearing alignment, drainage channels and granular borrow sites,
clearing granular investigation cutlines, pushing roadway
construction material on the roadway and in borrow area, pushing
borrow materials and leveling stockpiles, smoothing and compacting,
etc.
Clearing alignment, excavating drainage channels, excavating at
culvert installation sites, excavating at bridge sites, excavating
borrow sites and loading haul vehicles, making repairs to roadway
embankment, granular investigations, etc.

For roadway maintenance and road repairs, grading granular
surfacing, alignment maintenance, snow ploughing, borrow source
maintenance, etc.
For loading haul trucks, moving granular materials at work areas,
stockpiling granular materials, feeding crusher, etc.
To compact roadway surface and surfacing, compact roadway
embankment, compact around culvert installations, etc.

To carry out granular and geotechnical investigations, prepare for
piling installations at bridge or ferry sites, to prepare for blasting at
quarry sites, etc.
To produce specified granular material.
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Table 2:

Anticipated Equipment Required

Equipment

Size

Single axle, Tandem axle and Tri
axle Haul Trucks

Various sewage trucks,
sanding trucks
and plow
trucks

5

For snow ploughing and road maintenance, sanding on the road,
hauling construction materials, hauling water for work camps,
sewage and waste removal.

Various

1

15

To move equipment to, from and within work sites (low/high boys),
etc.

10,000 to
40,000 litres
(L)

2
2

For dust control and water supply

Tractor Trailers

Rock/Aggregate Trucks
Water Trucks
Fuel Tankers

Pile Drivers (Crane mounted)

Various
Various

Purpose

To move rock between quarry areas, to haul construction materials
within work area, etc.
To re-supply fuel storage tanks, to refuel equipment, etc.

2

For installing piles at bridge sites, etc.

Various

5

For alignment clearing, borrow site clearing etc.

Temporary Construction/Work
Camp Facilities

50 to 200
person camps

3

To accommodate construction crews

Various small equipment (rock
pickers, soil cultivators, post
hole drills, post drivers, water
pumps, rig maps, tampers,
compressors, light plants,
generators ,jack hammers,
welders, etc.

Various

Service Vehicles

Tree
Harvesters/Mulchers/Brushers
Cranes and Aerial work
platforms

Large Generators

2.8

Various

Quantity

Various pickup trucks,
utility service
trucks, flat
decks,
snowmobiles,
quads, etc.

28

Various

4

25 to 200
kilowatts (kW)

6

To support and maintain all equipment required for construction

For hoisting and placing bridge components, removing and installing
culverts, setting up crushing plants, loading and unloading
equipment, loading, unloading and placing temporary camp facilities,
etc.
For temporary camps, lighting units, crusher plants
To support construction

Grades of the Quarry Floor

The grades of the quarry floor will be sufficient to be free draining and be designed
to ensure the requirements under the Fish and Fish Habitat Protection Plan are met.
Once the quarry is developed to the stage where surveys are required, baselines and
survey elevations will be set to provide positive drainage. This will remain
consistent through the quarry development and particularly when the quarry
operation is complete.
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The quarry floor will also have a positive grade applied for drainage to flow and to
minimize ponding effects. Grades will not exceed 4 percent (%) to avoid adverse
flow and erosion. The drainage will exit the quarry floor to natural ground
elevations at or near the entrance of the haul road to the quarry.

The final quarry configuration will consist of flat surface graded at approximately
1% in the down slope direction, adjoining a steeper angle rock surface that forms
the transition to natural ground on the ridge above. Storm and snow melt water will
be diverted away from the quarry by a small 0.5 m berm on the upslope edges of the
excavation.

2.9

Erosion Prevention

Granular quarries development consists of an excavated ridge with low slopes to
minimize erosion potential. Areas around the perimeter of the excavation may have
minor degradation due to erosion. The excavation walls are to be benched and
grades lowered to further limit erosion.

Igneous and metamorphic quarry development consists of a blasted rock face or a
sedimentary quarry with an excavated rock face with design benching to ensure
consistency in development. With this type of development, the rock face will not
likely present long-term erosion problems. Areas around the perimeter of the
blasted area may have minor degradation due to erosion. The remedial action will
include using on-site gradations of appropriate quarry rock materials to stabilize
and enhance erosion concerns.

Quarry operation will not occur within 100 m of the Ordinary High Water Mark of
any water body, unless otherwise authorized in writing by an Inspector. The
Erosion and Sediment Control Plan provides further measures on limiting erosion.

2.10

Permafrost Degradation

As noted above, the quarry development is a rock development and permafrost
conditions are to be in a discontinuous zone. Permafrost was generally not
encountered at the borehole locations during the geotechnical investigation along
the Tłı̨chǫ ASR alignment performed by Stantec (2017), although permafrost was
observed or suspected in some of the quarry prospects where deeper drilling was
possible (TetraTech 2017). Should permafrost be detected during quarry
operations, options include removal and avoidance. If ice-rich permafrost is
encountered, the primary concern will be erosion management. This will be
achieved through the proposed quarry floor grades (Section 2.8) and the Erosion
and Sediment Control Plan.
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2.11

Grades of the Sideslopes and Benches

The bench will be placed at a design width of 10 m ensuring stability for the
sedimentary and metamorphic/igneous granular sources rock with 0.25:1 back
slope, if required.

All quarries will be operated in accordance with the mitigation described in the
Wildlife Management and Monitoring Plan, which includes surveys for nests or
nesting activity during the migratory bird nesting season.

2.12

Storage Area for Course Rejects

During the blasting operation it is expected to have oversized rock gradations
(greater than 1,000 mm in size) in the sedimentary, igneous and metamorphic
quarry locations. As a result, the oversized material will be placed adjacent to or at
the edge of the staging area. The oversized material will be dealt with by a Drill and
Blast (D&B) crew, blasting the material with a small charge to break it down into
usable material to be processed at the crushing plant or for riprap or heavy armour
materials. The material may also be used to secure the pit perimeter. Other reject
material is not anticipated during the quarrying operation.

2.13

Stockpiles

It is expected that all of the processed quarry materials will be hauled off site and
consumed in the construction of the Tłı̨chǫ ASR. The crushing operation will entail
the various products being produced at intervals such that when the desired
product reaches the volume required, the crusher screens will be changed to meet
the next gradation. Ongoing maintenance requirements for the Tłı̨chǫ ASR may
require some stockpiling of material at the quarry site in the future.

All quarries will be operated in accordance with the mitigation described in the
Wildlife Management and Monitoring Plan, requiring that quarry stockpiles be
maintained with slopes of less than 70 degrees to prevent bank swallow nesting.

2.14

Waste Removal

Any waste generated at a quarry will be managed as per the Waste Management
Plan.
Contaminates associated with hydrocarbons, antifreeze, etc. will be disposed of and
follow suit according to the approved Spill Contingency Plan and Waste
Management Plan for the Tłı̨chǫ ASR.
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2.15

Geochemical Analysis Plan

Geochemical Analysis Plan to meet environmental performance standards and to
ensure no release of deleterious substances to the environment, this Geochemical
Analysis Plan has been prepared to mitigate the potential risk of acid rock drainage
(ARD) and/or metal leaching (ML) from borrow materials excavated from local
quarries during road construction.
Background

An aerial reconnaissance and mapping study was conducted by GNWT-INF staff in
June 2014 to assess potential borrow sources within 2 km of the Tłı̨chǫ ASR
alignment. A total of 39 granular and 21 bedrock prospects were identified along the
Tłı̨chǫ ASR alignment. These prospect land forms include raised beaches, eskers
(which will be avoided if possible), kames and bedrock exposures along escarpment
edges and at topographic highs.

The use of locally sourced borrow pits and rock quarries for the construction of the
Tłı̨chǫ ASR require that their geotechnical and geochemical data be measured
during detailed design. TetraTech (2017) provided data for 13 borrow pits and rock
quarries which was used to help select appropriate granular and rock sources for
NSI’s design and construction approach. An additional 59 potential borrow sources
were also provided in a summary table as an attachment in the TetraTech (2017)
report. This data included particle size distribution, LA abrasion and petrographic
analyses, but no Proctor compaction, thermal conductivity or strength data. As the
acid generating and potentially acid generating capability of materials from the
pits/quarries were found to be low, ARD and ML is not expected to be a concern.
However, as a precaution, material was or will be tested at the selected quarries as
part of the final design. The Environmental Management Plan includes appropriate
ML and ARD management measures to address additional investigation of borrow
pits and rock quarries. For example, geochemical acid base accounting and the
shake flask extraction analysis are required to assess the potential for ARD and ML
to classify material in accordance with the Mine Environment Neutral Drainage
program guidelines.
Evaluation of Gravel Sources and Material Properties

NSI considered various criteria in the selection of suitable pits and quarries during
preliminary design and constructability reviews. Ultimately, NSI’s objective was to
minimize environmental impact while achieving efficient and sustainable utilization
of available materials.
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Methods for evaluating material borrow sources for roadway gravels, structural
backfill and roadway embankment fills depends on its source as granular or a rock
quarry. Additional test pitting by borehole drilling at the selected granular borrow
prospects helped to define overall extent and depths of suitable material and to
obtain samples for laboratory testing.
Borehole investigations included logging of the rock core and discontinuity
properties, and measurement of rock quality designation and the intact rock
strength to characterize the rock mass properties for blasting purposes. Rock core
testing was conducted to assess both geotechnical and geochemical properties
noted in the table in roadway embankment fills.

Both field logging data and laboratory test data was compiled and organized in a
Geographic Information System (GIS) database to enable querying, sorting and
analysis when refining the borrow prospect geological models and materials
properties and quantities.
To summarize, prior to finalizing pit and quarry development plans NSI will:
• Define type, extent and geology of material
• Determine grade and quality of material

• Determine geochemical properties of material
Results to date

While field studies to assess geotechnical, geophysical and geochemical
characteristics at 13 prospective borrow sources were completed in summer 2017
(TetraTech 2017) eight additional sites which have since been selected by NSI will
require assessment. A list of the borrow sites selected as the most preferred options
are provided in the Table in Appendix B.

Geotechnical and geophysical evaluation of the 13 sources identified the risk for
ARD or ML potential from material at these prospects to be low (TetraTech 2017).
However, one site, Prospect 68a was not assessed, and Prospect 116 had the
potential for ML, so both will be tested by NSI when conducting geochemical
analysis at the additional eight sites. The use of material at each site was/is
evaluated on a location-specific basis with consideration for the proximity of placed
material to surface receptors (e.g., waterbodies), the method of placement, and
volume of material. A site-specific Quarry Operations Plan will be submitted for
each quarry, to document management of risks associated with drainage and
leaching.
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In addition, for new sources, additional testing typically includes tests after every
100,000 cubic metres (m3) of material withdrawn from a borrow source, with a
minimum of three samples taken from each source. Only material that has been
cleared through a geochemical verification process will be utilized for the road
surface to avoid moderate to high ARD or ML. Monitoring of runoff will be
conducted from an erosion and sediment control perspective; further details about
this specific type of monitoring will be available in the Tłı̨chǫ ASR Erosion and
Sediment Control Plan.
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3

QUARRY LOCATIONS, DESCRIPTION, AND SEQUENCE

The locations of the potential quarries along the Tłı̨chǫ ASR alignment are
illustrated at a 1:250,000 scale in Appendix A.

Potential quarry locations and characteristics are summarized in spreadsheet
provided in Appendix B.
Individual quarry maps are provided in Appendix C.
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4

BLASTING

4.1

General

• All blasting operations will follow all protocol of the NNWT/Nunavut Mine
Health and Safety Act and Regulations, as well as standard operating procedures
from contractors and subcontractors, whichever is more stringent.

• All records of blasting shall be kept by the contractor.
•

Explosive material will only be handled and maintained by a licensed explosives
contractor and they will be responsible for the disposal of any and all explosives.
Unused explosives must be removed of and disposed of under the supervision of
the blasting subcontractor.

• All blasts will be numbered according to location (i.e., quarry number, bench
elevation at grade and individual blast).
• All loaded boreholes will be recorded by survey prior to blasting and as-built
mapping entered into survey database to eliminate possibility of drilling into
bootlegs on benches at lower elevations.

• Daily records of all holes loaded and explosive products used will be maintained,
recorded and submitted with blast reports.
• All blast design will be subject to change and improvement as site specific
geological conditions dictate.

• Wall control issues will be negligible with the plan of day lighting all benches.

• Standard Operating Procedures regarding drilling proximity to bootlegs or
misfired holes will be reviewed with all D&B crews and adhered to for all D&B
operations.

• All production holes are to be drilled vertically to ensure the integrity of
Tłı̨chǫ ASR bootleg locations.
• Borehole liners are to be used for wet or fractured areas.

• Blasting must be preceded by a Pre-blast Survey under the Wildlife Management
and Monitoring Plan.

• The NSI Environmental Manager should be consulted two days prior to a blast to
confirm that collared caribou are not present in the area (as per the Wildlife
Management and Monitoring Plan Appendix E).
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4.2

Explosives Management

All employees or contractors engaged in the handling, preparation, use or
transportation of explosives must be trained in the safe methods of handling
explosives and the emergency procedures in the event of a fire or unplanned
explosion.

NSI will be responsible for ensuring blasting subcontractor has the necessary
permits and licences that will allow them to transport and operate explosives if
required.
Storage

• Detonator products must not be kept in a store or receptacle in which explosives
or safety fuses, fuse lighters, igniter cords or connectors are stored.

• At the loading site, detonator products must be stored separately from other
explosives, and in a crush resistant box, which is clearly identified.
• Explosives at the worksite must be guarded or contained in secured day boxes
until used or returned to storage magazines.
• The Blasting Superintendent or Blaster will ensure that the location of a
magazine in which explosives are stored, and any restrictions on access or
activity around the magazine area, are clearly communicated to all workers.

• A day box and receptacle used for day storage of explosives on a work site must,
when they contain explosives, display signs indicating the presence of explosives
in a conspicuous manner, and the signs must be removed when they are empty.
All signs will be clearly legible with lettering a minimum of 150 mm in height.
• A vehicle containing explosives while in a workplace must display signs
indicating the presence of explosives in a conspicuous manner, visible from all
sides of the vehicle, and the signs must be removed when the vehicle no longer
contains explosives. All vehicle signage will be a minimum of 150 mm in height.

• The interior of an explosives magazine must be kept scrupulously clean, dry and
must be constructed covered or lined to prevent the exposure of any ferrous
metals or gritty materials.

• Any article or substance likely to cause a fire or explosion must be kept out of
and at a safe distance from an explosives magazine.
• Smoking is not permitted within 20 m of any explosive products.

• Detonating cord must be stored separately, or with explosives other than
detonators.
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• Igniter cord must be stored separately from detonators, or explosives.

• Blasting explosives and detonator products must be kept and handled separately
until the last most practicable moment, before bringing them together.
Transport

• Explosives carried in a vehicle must be in a fully enclosed, locked, fire resistant
fixed container or compartment, separate from the passenger compartment.
• Electric detonators must be transported in their original containers, with their
leg wires shunted, as shipped by the manufacturer.

• Detonators must be adequately separated from other explosives during
transport. Options for separation include a solid wood or other suitable barrier
partition 150 mm thick, extending at least 150 mm above the highest level to
which explosives are packed in the vehicle, or a minimum distance of 600 mm
between containers, or as permitted in Schedule IV of the Explosive Regulations
under the Explosives Act.
• The transportation of explosives on a mobile drilling rig is NOT permitted.

• Contact between packages containing explosives and exposed ferrous metal in a
conveyance must be prevented by the use of wood, tarpaulin, or other suitable
materials.

• Before explosives are transported, the employer must establish suitable written
emergency procedures, and must ensure that all workers who may be affected
are adequately instructed in the procedures.
• A vehicle transporting explosives must be equipped with at least two (2) fire
extinguishers, of a type capable of quickly extinguishing gasoline, oil, or electrical
fires (i.e. type B and C fires) that is readily available for use and must have a
minimum 5 BC rating for a vehicle with up to 2,000 kilograms (kg) gross vehicle
weight (GVW) rating, and/or a minimum 10 BC rating for a vehicle with more
than 2,000 kg GVW rating.
• Explosives must not be transported in a trailer, or in any type of semi-trailer
unless it is equipped with power brakes operable from the tractor cab.

• The operator of a vehicle transporting explosives must, before crossing a
railroad track protected by an automatic signal device, reduce the speed of the
vehicle and establish that the crossing can be made in safety, and a main
highway, or a railroad track that is not protected by an automatic signal device,
completely stop the vehicle and only proceed when the way is safely clear.
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• When a vehicle carrying or containing explosives is to be parked, the premises in
which the vehicle will be parked must not be used for any other purpose which
may involve any substance likely to cause explosion or fire. Such premises must
be away from habitation and buildings that contain flammable materials.
• Vehicles carrying or containing explosives shall not be left unattended
Handling

• Explosive materials must be stored, transported, handled and used in the
manner recommended by the manufacturer.

• Explosive materials or accessories which have deteriorated, or are believed to be
defective, must not be used and must be handled and disposed of in a safe
manner following the manufacturer's recommendations.

• If the sensitivity of an explosive is affected by cold temperatures, the explosive
may be brought to a working temperature in a manner recommended by the
manufacturer but must not be warmed near an open fire or a steam boiler nor by
direct contact with steam or hot water.

• Explosive materials and accessories must not be abandoned but must be placed
in suitable storage or disposed of in accordance with the manufacturer's
instructions.

• All unused explosives will be returned to the approved storage magazines at the
work shift end.
• Smoking is prohibited within 20 m of where explosives are stored, being
handled, or are in loaded blast holes.

• Open flame ignition sources will not be permitted within 20 m of where
explosives are stored, being handled, or are in loaded blast holes, without the
written approval of the Safety Manager and Blasting Superintendent.
• Containers or cartons known or suspected to contain explosives or explosive
residue must be handled with care to prevent undue impact or exposure to
excessive heat or flame all containers must be destroyed by burning at the blast
site (with due care for forest fire hazards) or other approved methods of
disposal, following the manufacturers recommendations and applicable
regulations.
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4.3

Ammonia Management

The focus of the ammonia management measures will be to reduce the levels of
explosive residue from ammonia based explosives to the lowest practical levels
possible by using the following Best Management Practices:
• Blast designs to include measures to ensure complete detonation of all
explosives. Examples include the consideration of number of delays, charge size,
type of primers, spacing of holes and timing between delays to avoid cut-offs.

• Use explosive type that is suitable for the site conditions. For example, use
packaged type explosives in “wet” holes where emulsion or liquid explosive
could migrate to water.

• No use of ammonia nitrate-fuel oil mixtures or bulk emulsions for blast within 30
m of water courses.

• Careful handling to prevent spillage of explosives and clean-up of any material
prior to blast.

• Minimize time from when holes are loaded to time of blasting to avoid any
leakage of material.

4.4

Security / Guarding

It is imperative that the guards follow the instructions and not leave their assigned
area until told so by the D&B Supervisor. The positions assigned will be outside the
Blast Danger Area as determined by the D&B Supervisor or the Blaster.

In addition to the guards posted at strategic locations around the blast area, flashing
strobe light warnings signs are recommended to be placed at the outer perimeter of
the blasting danger area. The signs shall be deployed prior to the initiation of each
blast and collected afterwards.
Prior to a blast the following communication is to take place:

• The blaster must announce the blast over all radio channels at thirty (30)
minutes and two (2) minutes before the blast is to be initiated.

• The Blaster must ensure that an audible signaling device, distinct from other
signaling devices in the area, is used to make twelve (12) short whistle signals,
sounded at one second intervals prior to blast two minutes must elapse after the
last warning signal before initiating the blast.
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While guarding a blast area, the vehicle window facing away from the blast must be
rolled down slightly. The vehicle must be turned off and put in auxiliary such that
the radio remains functional, or a hand radio must be available. All blasting will be
scheduled during daylight hours.
A typical guarding schematic is provided in Figure 1.
Figure 1:

Typical Blast Guarding Layout

4-24

Quarry Operations Plan
Tłı̨chǫ All-Season Road Project

Following a blast:

• After a blast is detonated, the blaster must not allow any other worker to enter
the blasting area until the area has been examined by the blaster for misfires and
other hazards, the "all clear" has been sounded, and the blaster gives permission
for work in the blasting DANGER AREA to proceed;
• After an electrically detonated blast, the blaster must not enter the blasting area
until the blaster has disconnected the firing cables from the blasting machine and
has short circuited the lead wires, or if the blast was detonated from a power
line, the blaster has disconnected the firing lines and locked the switch open;
• When a blast initiated by electrical methods cannot be verified to have
completely detonated, or is suspected to have misfired, the blaster must
disconnect the firing lines from the blasting machine, and wait at least ten (10)
minutes before permitting anyone to enter the danger area;

• When a blast initiated by a shock tube detonator cannot be verified to have
completely detonated, or is suspected to have misfired, the blaster must wait at
least 30 minutes after the estimated time of detonation before permitting anyone
to enter the danger area;

• Following the blast and after the area has been inspected and found safe, one
prolonged whistle signal of at least five (5) seconds must be sounded, to signify
that the blast area is all clear.
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5
5.1

RECLAMATION
Desired Future Condition

Operation of the quarry is anticipated to continue until the material is depleted. In
the initial stages, the operation will be limited to the needs of the construction of the
Tłı̨chǫ ASR and subject to the operational time frames and conditions of the Land
Use Permit and Quarry Permit. The active quarry site will be kept clean, tidy,
trimmed and free of any garbage and debris during the operational time frames of
the Land Use Permit.
Areas no longer required will be scarified, covered with previously stockpiled
topsoil if available and revegetated with the use of an approved native seed mix.

Upon the final completion of the quarrying operation, the active quarry area will be
managed as per the Closure and Reclamation Plan.
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6

TRAINING

NSI is responsible for providing training to all employees and contractors. A training
session on the Quarry Operations Plan will be held for all employees and
contractors involved in quarry operations. The training session will review the Plan
and include information on:
• Individuals’ roles and responsibilities
• Stages of quarry development

• Blasting procedures

• Desired quarry condition at the end of construction
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Appendix A: Quarry Overview Map
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Appendix B: Quarry Summary Table
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Appendix C: Quarry Maps
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