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Abbreviations, Definition and Units of Measure
Abbreviation

Definition

CCME

Canadian Council of Ministers of the Environment

GNWT

Government of the Northwest Territories

GNWT - ENR

Government of the Northwest Territories Department of Environment and Natural Resources

GNWT - INF

Government of the Northwest Territories Department of Infrastructure

MVEIRB

Mackenzie Valley Environmental Impact Review Board

MVLWB

Mackenzie Valley Land and Water Board

NSI

North Star Infrastructure (Design-Build-Finance-Operate-Maintain Contractor)

TDG

Transportation of Dangerous Goods

Tłı̨chǫ ASR

Tłı̨chǫ All-Season Road

WLWB

Wekʼèezhìı Land and Water Board

WMP

Waste Management Plan
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1
1.1

INTRODUCTION
Background

This Waste Management Plan (WMP) has been developed for use by the Department
of Infrastructure of the Government of the Northwest Territories (GNWT-INF) and
North Star Infrastructure (NSI) for the Tłı̨chǫ All-Season Road (Tłı̨chǫ ASR or the
Project). The Project involves moving the access road from its existing winter
alignment between Highway 3 and Whatì to an all-season alignment which, except for
unavoidable water crossings, is entirely on land.
The purpose of the WMP is to provide a guide to all site personnel on the waste
management goals, objectives and procedures to be followed during construction and
operations of the Tłı̨chǫ ASR. The WMP has been developed in accordance with the
Guidelines for Developing a Waste Management Plan (MVLWB 2011). The goal of the
WMP is to:
• Protect the environment, including the air, water, land, vegetation, wildlife and
fish, during construction of the Tłı̨chǫ ASR.
• Protect aesthetic and land use values surrounding the Tłı̨chǫ ASR corridor.
• Demonstrate how construction of the Tłı̨chǫ ASR will comply with all applicable
acts and regulations, as well as conditions outlined in the GNWT-INF’s Land Use
Permit and Water Licence.
• 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 Wekʼèezhìı Land and Water Board
(WLWB) preliminary screening process for the application and the Tłı̨chǫ ASR
environmental assessment.
• Meet the Water Licence W2016L8-0001 Conditions under Part G and relevant
Land Use Permit W2016E0004 Conditions.
This WMP deals specifically with procedures and policies for the safe and responsible
handling, storage and disposal of waste materials, which have served their original
purpose and are scheduled for disposal. It provides background information on the
handling of wastes and details the requirements to ensure that construction of the
Tłı̨chǫ ASR is conducted in an environmentally responsible manner.
To avoid overlap and inconsistencies with other environmental management plans,
NSI has referenced, where appropriate, the Incineration Management Plan, the Spill
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Contingency Plan, the Wildlife Management and Monitoring Plan and the Quarry
Operations Plan. This document considers Mackenzie Valley Environmental Impact
Review Board Measures and incorporates commitments made by the GNWT during
the environmental assessment of the Tłı̨chǫ ASR (Tables D-1 to D-3, MVEIRB 2018).
The effective date of this WMP will be from the date of the WLWB approval of the
Plan. The WMP will be updated and revised as needed, at least annually to reflect sitespecific conditions. Revisions will be submitted to the WLWB for review and approval
prior to those revisions becoming effective.

1.2

Project Contacts

Primary GNWT-INF contact:
Ziaur Rahman
Manager, Surface Design and Construction
Department of Infrastructure
Government of the Northwest Territories
5015 - 49th
Yellowknife NT X1A 2L9
Canada
Phone: (867) 767-9086 Ext. 31117
Ziaur_Rahman@gov.nt.ca
Primary NSI Contact:
Dave Green
Environmental Manager
North Star Infrastructure
1425 North Service Road East, Unit 1
Oakville, ON, L6H 1A7
Phone: (416) 738-7869
Email: Dave.Green1@kiewit.com
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1.3

Roles and Responsibilities

The NSI Project Manager 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.
All staff are responsible for the effectiveness of the WMP. All personnel will be made
aware of this Plan and the requirements set out for the management of waste.

1.4

Legislation and Guidelines

This plan been developed in consideration of the applicable Federal and Territorial
legislation including the following guidelines:
• Northern Land Use Guidelines: Camp and Support Facilities (GNWT-Lands 2014a)
• Northern Land Use Guidelines: Roads and Trails (GNWT-Lands 2014b)
• Guideline for the Hazardous Waste Management (GNWT-ENR 2017)
• Guidelines for Developing a Waste Management Plan (MVLWB 2011)
Various acts, regulations and guidelines including those developed by the Canada
Council of Ministers of the Environment (CCME) were reviewed in preparing this
document (Table 1).
Table 1:

Applicable Legislation to the Waste Management Plan

Acts

Regulations

Guidelines

Federal Transportation of Dangerous Goods
Act

Transportation of Dangerous Goods
Regulations

none

Federal Canadian Environmental Protection
Act

Schedule 1: List of Toxic Substances
Interprovincial Movement of
Hazardous Waste and Hazardous
Recyclable Material Regulations
(SOR/2002-301)

Canada-Wide Standards for Mercury
(CCME 2000)

Federal Hazardous Products Act

Hazardous Products Regulations

none

Northwest Territories Environmental
Protection Act

Used Oil and Waste Fuel
Management Regulations

Guideline For Industrial Waste Discharges in
the NWT (GNWT-ENR 2004)
Guideline for Hazardous Waste Management
(GNWT-ENR 2017)

Northwest Territories Public Health Act

none

Environmental Guidelines for Ambient Air
Quality Standards (GNWT-ENR 2014)
Guide to recycling Mercury-containing
lamps (GNWT-ENR 2012)

Northwest Territories Forest Protection Act

none

none
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2

PROJECT DETAILS

The Project is located within Mǫwhì Gogha Dè Nı̨ı̨tłèè, the traditional territory of the
Tłı̨chǫ Dene. The Tłı̨chǫ ASR is intended to provide improved service to the Tłı̨chǫ
community of Whatì, which is currently serviced by the existing winter road.
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 Project area is included in the Project Description Report.
The road begins about 40 kilometres (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.
Waste will only be stored at camp locations. Construction operations will transport
any waste back to the camp locations at the end of each shift. All domestic waste will
be stored within closed containers to avoid attracting wildlife and to prevent spills to
the environment. Though subject to change based on construction progress, the
location of the camps are shown on the drawing provided in Appendix A. These
locations will be located along the alignment or within borrow sources and will be
levelled and graded.
Waste disposal options will include incineration, temporary storage and removal to
approved facilities. Waste shall not be buried.
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3

DEFINITIONS

Under the authority of the Environmental Protection Act, the Government of the
Northwest Territories Department of Environment and Natural Resources (GNWTENR) has produced a series of Environmental Guidelines for the management of
specific hazardous wastes commonly produced by NWT industries. The
Environmental Guidelines for the management of waste solvents, hydrocarbons,
batteries, antifreeze, asbestos, paint and ozone depleting substances have been
referred to during the preparation of this plan.
The Environmental Guideline for the General Management of Hazardous Waste in the
NWT provides definitions of terms used in the Environmental Protection Act and
Environmental Guidelines and describes the principles of acceptable waste
management practice. The following definitions are particularly important to this
document.

3.1

Hazardous Waste

A contaminant which is no longer used for its original purpose and is intended for
recycling, treatment, disposal or storage and is:
• A dangerous good according to the Transportation of Dangerous Goods (TDG)
Regulations;
• Leachable waste;
• Hazardous to the aquatic environment;
• Waste containing dioxins and furans;
• Contaminated soil/snow/water from a contaminated site;
•

Drilling waste;

•

Listed waste; or

• Any other waste deemed hazardous.
Hazardous waste does not include a material that is:
• Authorized for on-site disposal by the applicable regulator for the specific activity
in which the hazardous waste was generated;
•

Household hazardous waste being transported to a municipal collection depot;

• Included in Class 1, Explosives or Class 7, Radioactive materials of TDG
Regulations;
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• Exempted as a small quantity;
• An empty container; or
• Goods that are defective, surplus, or otherwise not usable for their intended
purpose and that are in the process of being returned directly to a manufacturer
or supplier.

3.2

Empty Container

A container from which all:
• Hazardous waste has been emptied, to the greatest extent possible, using regular
handling procedures. Its contents shall not exceed 0.1 percent (%) of the
container’s original capacity or 0.2 litres (L), whichever is less. This does not
include toxic gas in Class 2.3 of the TDG Regulations or containers which
previously came in direct contact with:
− Substances in Class 6.1 Packing Group I materials of the TDG Regulations; or
− Severely Toxic Contaminants.
• Flammable vapours have been reduced to less than twenty percent (20%) of the
lower explosive limit for the material by purging, venting, or by the introduction
of an inert material.

3.3

Small Quantity

Hazardous waste that is generated in any month is not greater than the amount in
column II of Schedule V of the Guideline for the Hazardous Waste Management
(GNWT-ENR 2017) corresponding to the type of hazardous waste, or the aggregate
quantity accumulated at any one time is not greater than the amount in column II of
Schedule V corresponding to the type of hazardous waste.
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4

IDENTIFICATION OF WASTE TYPES

Over the course of construction, several types of waste will or may be generated by
equipment and crews working within the Tłı̨chǫ ASR corridor, borrow sources and
associated access roads. Potential waste types are listed in Table 2 with further
management descriptions provided in Section 5. A list of approved vendors and
facilities will be provided in Appendix C was all vendors and facilities have been
retained.
Table 2:

Segregated Waste Streams for Construction of Tłı̨chǫ ASR1

Waste Stream

Description

Handling Method

Disposal Method

Domestic wastes (organic and
non-organic)

Organic and non-organic
waste including garbage,
rubbish or food scraps.

Place in odour proof secure waste
containers.

Combustible domestic nonhazardous waste will be
incinerated daily. Noncombustible waste will be
progressively removed from
site to approved facilities.

Construction materials (noncombustible)

Pieces of material such as
metals.

Collect and store in bins at
designated area on site.

Non-combustible construction
waste will be progressively
removed from site to an
approved facility.

Rubber/used tires

Old or faulty tires used on
vehicles or equipment, belts,
etc.

Collect and place in designated area
on site.

Disposed of with approved
methods at acceptable
facilities.

Cleared vegetation

Slashed trees and shrubs with
possible grubbing.

Set aside trees with butt size larger
than 12 centimetres (cm) in
diameter for use by others. Follow
approved methods in the Northern
Land Use Guidelines: Roads and
Trails (GNWT-Lands 2014b).

Cleared vegetation will most
likely be disposed by way of
burning, but in all cases will
follow the approved methods
outlined in the Northern Land
Use Guidelines: Roads and
Trails (GNWT-Lands 2014b).

Bulky metals (vehicles,
equipment)

Any broken vehicles,
equipment or bridge/culvert
materials

Collect and place in designated area
on site.

Disposed of with approved
methods at acceptable
facilities.

Contaminated soils and snow

Soil or snow contaminated
with either diesel, oil or other
spill materials.

Pick up contaminated soils or snow
and place in drum.

Soils or liquid residue will be
placed in drums and removed
by registered hazardous waste
carrier to an approved facility.

Sewage

All human excreta and
associated products.

Transportation of sewage waste to
the local municipal site for the
duration of the project.

Sewage waste generated from
camp facilities and onsite
portable washrooms will be
hauled to the City of
Yellowknife.
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Table 2:

Segregated Waste Streams for Construction of Tłı̨chǫ ASR1

Waste Stream

Description

Handling Method

Disposal Method

Greywater

Camp greywater

Directed to sumps for infiltration.

Grease traps on camp facilities
will ensure greywater is
suitable for sumps and setback
distances from watercourses
would be observed. Option to
re-use for construction
purposes such as roadfill
compaction and dust
suppression.

Ash or incinerator residue

Incinerator

Place in odour proof secure
containers.

This waste stream must
undergo analytical testing for
leachable metals as well as
dioxins and furans to confirm
the absence of contaminants
(Schedule I and II of the
Guideline for Hazardous
Waste Management details the
parameters to be sampled)
prior to disposal in solid waste
facilities in the NWT. Ash
which exceeds these
thresholds must be disposed
of in an approved facility.

Waste oils

Used engine oils from vehicle
and equipment maintenance

Store in “Lube cubes” provided by
the petrochemical products
supplier or dedicated waste oil tank

Removed by vacuum truck for
offsite disposal/recycling at
acceptable facilities.

Used filters

Used filters from vehicle and
equipment maintenance
(glycol, dips, water)

Store in filter containers in a
temporary storage located in a
designated lined facility on site.

Disposed of with approved
methods at acceptable
facilities.

Used hydrocarbon containers
and absorbents

Containers used to store
hydrocarbons and absorbent
materials used for spill
cleanup.

Place in steel drums in a temporary
storage located in a designated
lined facility on site.

Disposed of with approved
methods at acceptable
facilities.

Waste antifreeze

From engines possibly
contaminated with heavy
metals.

Place into empty containers in a
temporary storage located in a
designated lined facility on site.

Disposed of with approved
methods at acceptable
facilities.

Waste solvents

Solvents used to remove
grease and oil from engine
components and other
machinery.

Place into empty containers in a
temporary storage located in a
designated lined facility on site.

Disposed of with approved
methods at acceptable
facilities.

Explosives

Explosive materials used for
blasting.

Explosive material to only be
handled and maintained by
licenced explosives contractor.

Licenced explosives contractor
responsible for disposal.

Animal carcasses

Dead or decomposing animal
parts.

No storage of animal carcasses will
be allowed.

If encountered, animal
carcasses will be removed
from site through discussions
with the GNWT-ENR.

Lead acid batteries and
alkaline batteries

From personnel and
equipment.

Place into empty containers in a
temporary storage located in a
designated lined facility on site.

Disposed of with approved
methods at acceptable
facilities.
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4.1

Non-Hazardous, Non-Mineral Wastes

Non-hazardous, non-mineral wastes generated during construction will primarily
include domestic wastes, vegetation from clearing operations, bulky metals (vehicles,
equipment) and rubber products (tires). Domestic waste will be created by site
personnel and camp facilities, etc., whereas bulky metals and rubber products will be
attributed to vehicles and equipment use.
Vegetation within the 60 metres (m) corridor will be cleared during construction of
the Tłı̨chǫ ASR. Vegetation removal will include tree and shrub slashing and possible
grubbing. With an estimated distance of 97 km and 60 m width, up to 582 hectares
(ha) of vegetation are expected to be cleared for the roadway. Additional vegetation
is expected to be cleared for borrow and water source access roads. Clearing of
vegetation will follow guidelines set out in the Quarry Operations Plan and the
Wildlife Management and Monitoring Plan. Felled trees and shrubs will be cleared off
the alignment progressively as clearing proceeds and will follow approved methods
described in the Northern Land Use Guidelines: Roads and Trails (GNWT-Lands
2014b).
The potential environmental effects arising from unmanaged non-hazardous, nonmineral wastes include increased wildlife attractants, a change in the aesthetics to the
area surrounding the Tłı̨chǫ ASR, degradation of water quality, and wildlife and fish
habitat quality.
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5

WASTE MANAGEMENT FACILITIES

Various wastes will be generated during the construction of the Tłı̨chǫ ASR. It is
essential that these wastes are handled, stored and managed in a safe and
environmentally responsible manner.
Up to three separate camps are possible for the construction period at any one time
(possible locations are shown on the site maps in Appendix A). Each camp will include
a site office, dining trailers, accommodation trailers for personnel, toilet and bathing
facilities, and a waste storage facility.
The waste storage facility will consist of roll-off type containers for construction
waste and closed containers (sea-cans) for domestic waste, each designated for each
of the various waste streams. An incinerator, trash compactor, sewage lift station and
holding tanks that will be heated and insulated or buried will also be included as part
of the waste management facilities. These are shown in the camp layouts on the map
provided in Appendix A. Technical specifications for hazardous waste, domestic
waste and sewage storage tanks to be used at the camp locations are provided in
Appendix B.
Camp and waste management facilities will be located at least 100 m from all
waterbodies.
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6

MANAGEMENT OF WASTE TYPES

This section of the plan describes the general procedures and principles that are to
be followed by site personnel in handling and storing wastes. The waste management
program will be implemented to minimize waste production by applying the
principles of reducing the use of materials, reusing materials whenever possible,
recycling materials and recovering value from used materials. Additional programs
for handling, disposal and recycling of other wastes will be developed as needed. The
sub-sections listed below deal with specific wastes that may be encountered during
construction.

6.1

Non-Hazardous, Non-Mineral Wastes

During construction of the Tłı̨chǫ ASR, the following management and mitigation
techniques will be implemented to reduce the potential for environmental effects
associated with non-hazardous, non-mineral wastes.

6.1.1

Domestic Wastes

The community governments of Whatì and Behchokǫ̀ have previously stated nonhazardous non-combustible waste can be transferred to their respective landfills
(GNWT-INF 2016 Appendix O). However, the estimated 5500 cubic metres (m3) of
non-combustible waste generated per year will be diverted to the City of Yellowknife
landfill. This volume is based on peak construction on a year-round basis. Waste
reduction and recycling measures will be incorporated by NSI to minimize waste
volumes to the greatest extent possible.
Waste management practices will be implemented that minimize attractants to
wildlife, including:
• Minimizing and properly disposing of garbage, food wastes and other edible and
aromatic substances into wildlife proof containers.
• Separating recyclables such as beverage containers, plastics, alkaline batteries and
possible electronics for proper disposal off site. Some recyclables may also require
wildlife proof containers.
• Incinerating combustible waste daily as per the Incineration Management Plan.
• Organizing non-combustible wastes into containers with secure lids to store on
site. This material will then be progressively removed from site throughout
construction.
• Ensuring work crews inspect work areas and collect and properly dispose of any
waste that may have been discarded.
• Closed containers for domestic waste.
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6.1.2

Construction Waste

Non-combustible construction waste will be stored in a designated section of the
waste management facility located in the same borrow pit that will house the camp
facilities. This material will then be progressively removed from site throughout
construction and disposed of at the landfill in Yellowknife.
Combustible construction waste may be incinerated daily as per the Incineration
Management Plan.

6.1.3

Rubber/Used Tires

Used tires and belts that cannot be recycled will be stored in a designated section of
the waste management facility located in the same borrow pit that will house the
camp facilities. This material will then be progressively removed from site
throughout construction and disposed of at either the landfill in Behchokǫ̀ or Whatì.

6.1.4

Vegetation

Felled trees and shrubs will be cleared off the alignment progressively as clearing
proceeds and will follow approved methods described in the Northern Land Use
Guidelines: Roads and Trails (GNWT-Lands 2014b). Salvageable timber with a butt
size greater than 120 mm will be stockpiled adjacent to the cleared area in staging
areas for the public to utilize for firewood or other purposes. Excess brush will be
burned in the middle of the cleared area and adequately monitored to minimize the
risk of fire spreading. Other disposal methods mentioned in the Northern Land Use
Guidelines may be utilized if construction warrants it. If warranted, a burn box may
be utilized for untreated wood burning as it could provide added security in
preventing wildfires. A permit to burn from GNWT-ENR under the Forest Protection
Act is required.

6.1.5

Bulky Metals

Vehicle and equipment failure may occur on the alignment; if this does occur, all
materials will be hauled off the alignment and repaired at a designated facility or will
be properly disposed of in an approved waste facility.

6.2

Hazardous Waste

NSI is responsible for the proper management and disposal of hazardous waste
generated on the Project site. As a result, NSI will register with GNWT-ENR as a
generator of hazardous waste. NSI will update this plan with hazardous waste
number once registration process is completed.
NSI will be responsible for completing and managing the hazardous waste movement
documents according to the Guideline for Hazardous Waste Management (GNWT6-12
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ENR 2017), while maintaining contact with GNWT-INF to ensure proper management
of the waste.
Only approved carriers of hazardous waste will be used. Carriers must be approved
by GNWT-ENR, as per the Guideline for Hazardous Waste Management.
If hazardous materials and wastes (fuels, oils and lubricants) are transported onto
the alignment, they will be stored within an enclosure providing secondary
containment at least 100 m away from the original high-water mark of any
watercourses, as per the Spill Contingency Plan. Any hazardous wastes will be stored
in clearly marked containers (noting content and date of generation) with lids (i.e.,
drums) and in clearly marked areas (e.g., signs and flagging). Containers will be kept
clear of debris and snow to facilitate route inspections for leaks. Hazardous wastes
will be stored within a dedicated storage container with integrated secondary
containment and will be removed from the designated storage area as often as
possible, but at the end of construction at minimum. Wastes will be transported by a
registered hazardous waste carrier to an approved facility for treatment/disposal in
their facilities. If other contaminated materials require disposal (e.g., spill pads), these
will be disposed of through a licenced facility. NSI will complete the appropriate
waste manifest to fulfill the Transportation of Dangerous Goods Regulations
requirements and the requirements of the Guideline for the General Management of
Hazardous Waste in the NWT. Any contaminated snow, soil, and/or water will also be
transported to an approved facility for treatment/disposal.

6.2.1

Contaminated Soils and Snow

Contaminated soils and/or snow as a result of hydrocarbon spills or other spill
material is anticipated to be minimal as all site personnel will be familiar with the
Spill Contingency Plan and will follow proper safe operating procedures.
In the instance that a spill occurs, contaminated soils/snow will be managed
according to the Spill Contingency Plan and disposed of by a registered hazardous
waste carrier to an approved facility. All spill responses will follow Spill Contingency
Plan procedures.

6.2.2

Sewage

Sewage, including greywater, management will be such that no material is deposited
within 100 m of a water body or to a drainage area that leads to a waterbody. Lift
stations and holding tank(s) will hold sewage until it can be collected and hauled to
the City of Yellowknife sewage disposal and treatment facility. The waste
management lead will be trained to operate any monitoring and testing equipment
to ensure compliance with the requirements. The performance of the waste
management lead will be monitored on a regular basis.
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During phase one, the sewage generated during the initial phase of construction will
be collected in holding tanks, pumped into a tanker truck and then transported to a
nearby municipal sewage disposal and treatment facility. The sewage disposal
facility managed and operated by the City of Yellowknife has provided written
authorizations (see Appendix E) to accept the Project’s waste until June 2021.
During phase two, the sewage generated during construction at the main
camp/Segment 3 Camp and from portable washroom facilities will be collected in a
sewage lift station (holding tank) fitted with floats and pump activation switches. The
sewage is then transferred from the lift station to holding tanks for later collection
and hauling to the licensed Yellowknife facility. No raw sewage will be discharged on
the land unless authorized in writing by an Inspector. Any onsite sewage disposal
facilities will be located in accordance with written authorization from an Inspector.
NSI will ensure camp sewage is managed according to applicable regulations and
guidelines subject to permitting. NSI will ensure that heated, insulated and bermed
effluent watertight storage tanks are installed within the temporary construction
camps located within a borrow source.
Two (or three) camps will be utilized during the construction period. The first “drill
camp” facility will be located at the south end of project, near start of the TASR
alignment at km 0. The drill camp will be used for early construction activities and
may remain in service for 3 to 6 months. The drill camp will accommodate up to 50
people. Sewage from the drill camp is generated during the phase one timeline, and
will be managed as described above. Since utilization timeline for drill camp is
relatively short, the sewage from this camp will be transported offsite to the nearby
sewage treatment facility managed by the City of Yellowknife. The drill camp sewage
storage tank will have sufficient capacity (up to 3 days) to account for adverse
weather conditions. The drill camp sewage storage tank will be situated in a lowtraffic zone and protected with construction barricades. The sewage storage tank will
be located at least 30 m away from all water bodies.
The construction camp(s) will be located at km 19, in pit 13C and potentially at a pit
location in Segment 3 that is yet to be determined. These facilities will be referred to
as the “construction camps”.
The sewage storage tank at the construction camps will have sufficient tank capacity
(up to 5 days) to account for adverse weather conditions. The construction camps
sewage storage tank(s) will be situated in a low-traffic zone and protected with
construction barricades. The sewage storage tank(s) will be located at least 30 m
away from all water bodies.
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It is estimated that 675 m3 of sewage will be produced monthly based on full camp
capacity. As stated, NSI has obtained written authorization from the City of
Yellowknife. A copy of the authorizations are appended to this plan (see Appendix E).
Greywater from the drill camp may be deposited into sumps or onto the land for
construction purposes such as road compaction pending approval from an Inspector.
Greywater from the main camp may use sumps pending approval from an Inspector.
Grease traps and filter tanks on camp facilities will ensure greywater is suitable for
sumps and setback distances from watercourses would be observed. Clean-out and
off-site disposal, as required, will be completed by licensed contractors. It is
estimated that 1,575 m3 of greywater will be produced monthly based on full camp
capacity.

6.2.3

Dust Suppression

Steps will be taken as necessary to control dust that is resulting from construction
operations. Dust suppression will be applied by a water truck that uses a spray
application, when dust levels are unacceptable or pose a risk to the environment.
Upon approval from an inspector greywater or calcium Chloride will be applied on
the roads and construction areas. Dust suppressants will not be applied 30m from
any water crossing to ensure that aquatic species and their habitats are not impacted.

6.2.4

Ash or Incinerator Residue

Combustible waste will be incinerated according to the Incineration Management
Plan (see Appendix D). This incineration will meet regulatory requirements.
Incinerator use will follow Environment Canada’s Guideline for Batch Waste
Incineration and meet applicable standards (Canadian Standards Association or
Underwriters’ Laboratories of Canada).
Incinerators will be required to log daily weights of batch waste and ash produced.
Operation and maintenance logs will be available as well as the technical details of
the incinerator model for inspectors.
Ash waste will be sampled and set to an accredited laboratory for characterization as
either hazardous or non-hazardous (following procedures in the Incinerator
Management Plan), and disposed accordingly.
It is estimated that 100 m3 of incinerator ash will be produced annually.
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6.2.5

Waste Oils

Waste oil will be stored either in “lube cubes” (1 m3 totes) provided by the
petrochemical products supplier or a dedicated doubled-walled waste oil tank. Waste
material will be removed from the cubes by the supplier, as required. Storage and
removal will follow procedures described in the Spill Contingency Plan, including the
requirements for secondary containment and for fuel transfer. Other waste types,
such as antifreeze or solvents will not be stored in the same container as waste oils.
Lube cubes will be stored with secondary containment, in particular, to contain spills
during transfer into and out of the cubes. Lube cubes must be stored in low traffic
areas or be provided with collision protection. It is estimated that 60 m3 of waste oil
will be produced annually.

6.2.6

Used Oil Filters

Used filters will be temporarily stored in filter containers and will then be disposed
of at an approved registered facility. Filters will first be drained into containers
provided with secondary containment. It is expected that thirty (30) 205-L drums of
used filters will be produced annually.

6.2.7

Used Hydrocarbons Containers and Absorbents

Used hydrocarbon containers, absorbents and rags produced on site and any used
spill response materials, such as fiber pads or granular absorbents (“floor dry”) will
be placed in steel drums, labelled (contents and date) and temporarily stored in the
waste management area. Accumulated contaminated absorbents will be removed
from site disposed of in accordance with regulatory requirements. It is expected that
one hundred (100) 205-L drums of used oil containers, rags and absorbent pads will
be produced annually.

6.2.8

Waste Antifreeze

Waste antifreeze will be placed into empty containers and temporarily stored in the
waste management area. Accumulated waste antifreeze will be removed from site
and disposed of in accordance with regulatory requirements. It is expected that less
than 5 m3 of used antifreeze will be produced annually.

6.2.9

Waste Solvents

Solvents are used to remove grease and oil from engine components and other
machinery. Waste solvents will be temporarily stored in steel or plastic drums, fitted
with stoppers in the waste management area. Waste solvents will be placed into
empty container, removed from site and disposed of in accordance with regulatory
requirements.
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6.2.10

Explosives

A Quarry Operations Plan, in conjunction with a Quarry Permit, is required for borrow
source/quarry development. The Quarry Operations Plan will include the licensed
explosives contractor’s details pertaining to explosives use and handling. Explosive
material will only be handled and maintained by a licenced explosives contractor and
they will be responsible for the disposal of any and all explosives.

6.2.11

Animal Carcasses

If encountered, animal carcasses will be removed from site through discussions with
the Department of Environment and Natural Resources (GNWT-ENR).

6.2.12

Batteries

Lead acid batteries and alkaline batteries will be placed into empty containers and
taken to an approved registered facility. It is expected that approximately 1 metric
ton of used batteries will be produced annually.
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7
MONITORING, INSPECTIONS, MAINTENANCE AND
REPORTING
An inspection program is required for all waste storage areas to identify any noncompliances and to ensure any applied Best Management Practices are working as
intended. Inspections must verify that:
• Secondary containment is in place and adequate (i.e., no debris / water build-up
present limiting containment, etc.)
• Waste containers are labelled as to their contents and date
• Waste storage areas housekeeping is adequate
• Waste are not stockpiled and are being regularly transported off-site for disposal
• There are no signs of leaks or spills
• There is no evidence of wildlife being attracted to waste storage areas
• There is no evidence of littering occurring within the construction or on the ASR
right-of-way.

Inspections must be documented, and records retained. Where non-conformances
are noted during inspection, corrective action must be taken and a record of
completion retained.
NSI will log all inspections and waste tracking activities using an electronic database.
Results are logged at the time of inspections using forms on mobile devices linked to
the database. This allows the inspector to enter notes, attach photos, assign corrective
actions, and recommend timelines for implementation to specific personnel and send
notifications before leaving the site. There is no loss of information from the time of
monitoring to filing a report and information is available to the environmental team
and appropriate departments and supervisors with minimal delay.
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8

TRAINING

This system will also be used to track waste movements, vendors and analytical data.
Bills of ladings, manifests and waste amounts will be recorded for each waste type.
Training
NSI is responsible for providing training to all employees and contractors. A training
session on the WMP will be held for all employees and contractors involved in
environmental monitoring. The training session will review the Plan and include
information on:
•

Individuals' roles and responsibilities

•

Identification of the various types of waste

•

Instructions on how waste streams are separated and managed

TDG Regulation training will be provided to any employees responsible for the
coordination of hazardous waste (i.e., dangerous goods) shipments off-site. Only TDG
trained employees will prepare, review and sign waste manifests / shipping
documents, in accordance with regulatory requirements. TDG training certificates
will be retained by the employee and NSI and are valid for three years.
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9

REPORTING

The GNWT and NSI will report and implementation of the Waste Management Plan in
an annual report. The report will provide a summary of the previous year’s activities
and will include the following information:
• monthly and annual quantities and types of solid waste,
• hazardous waste and sewage generated • management methods and disposal locations for solid waste and hazardous
waste
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10 ADAPTIVE MANAGEMENT
As outlined Suggestion 14-1 and Appendix B of the Report of Environmental
Assessment and Part B Condition 15 of the Water licence WL206L8-0001, the Tłı̨chǫ
ASR is required to apply adaptive management to all applicable plans. The Adaptive
Management Framework (AMF) outlines the Project approach to adaptive
management. This section outlines how adaptive management will be implemented
to the Waste Management Plan (WMP).
Adaptive management will be implemented during the construction and operations
phases and will consist primarily using the passive adaptive management which will
be implemented through the application of the best management practices which are
outlined in Section 6.2.
The Report of Environmental Assessment Appendix B also requires an action level to
be identified, which triggers management actions. In the case of the Waste
Management Plan Section 6.2 outlines the response framework on how the adaptive
management will be implemented. In the event non-conformances are noted during
inspection, corrective action must be taken, and a record of completion retained.
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Appendix A: Project Maps
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Appendix B: Technical Specifications for Waste Management Storage and
Handling

265XP PRECISION SERIES
SELF-CONTAINED COMPACTOR

Introducing the first ever
Precision Series self-contained
compactor that’s designed and
engineered for performance
GUARDIAN CONTROL SYSTEM

PRECISION GUIDED RAM

»» Automatic maintenance tracking

»» Glides smoothly above floor on UHMW guides

»» Superior 24 volt controls and
NEMA 4 rated enclosure

»» Ram penetrates 7” into container to minimize 		
spring-back

LARGEST ACCESS OPENING FOR
MAINTENANCE / SERVICE

LONGEST STANDARD WARRANTY

»» Easy to inspect and access cylinders and hoses

»» 5-year structural warranty
Patent Number 9,358,745

IDEAL FOR:
Supermarkets

Malls

Hospitals

Restaurants

Office Buildings

Retail Establishments

MODULAR BUILDINGS

STORAGE

SPECIALTY ENCLOSURES

WELLSITE TRAILERS

HAZMAT STORAGE

SLEEPERS & CAMPS

CUSTOM

HAZ820

STOR AGE TH AT’S IMPERV IOUS TO SPILL S
Hazardous containment Boxes are ideal for storing explosives, gas, oil, paint, and other chemicals. A
containment tray is installed below the floor, so it’s virtually impossible for a spill to escape and contaminate
the environment. If chemicals leak into the tray, the hookups allow a vac truck to easily remove the contents.
SPECIFICATIONS
• 8’(w) x 20’(l) x 9’6(h) corten
steel shell is durable and easy to
transport
• 9’6” Box height allows for taller
roll up doors as well as greater
capacity and utilization
• (2) 8’ wide roll up doors for
loading supplies and equipment
• Exterior locking latch on each
roll up door for extra security
• Working cargo doors for easy
side access

• (3) 12” x 12” louvered vents for
improved air flow
• Marine-grade enamel paint in a
choice of colours to match your
brand
• Steel bar grate flooring with
containment tray to hold
spillage beneath the walking
surface and keep hazardous
chemicals from leaking into the
environment
• (1) Drain spigot to hook up to a
vac truck and remove spills from
the containment tray

ADD ONS
• Class 1 Div 1 or Class 1 Div 2
electrical for storing explosive
materials
• Fan-forced heater with
thermostat to regulate
temperatures in cold climates
• Explosion proof lighting to
protect the lights if the contents
explode
• Powder coated steel man door at
the side for ease of access

* Specifications may vary from images above and are subject to change.
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Appendix C: Additional Information

To be provided in final Waste Management Plan:
1) Sewage management system (manufacturer, operating procedure, draft log)
2) Additional waste management facility approvals and/or hazardous waste
operators
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Appendix D: Incineration Management Plan
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Document Maintenance and Control
The North Star Infrastructure (NSI) Environmental Manager or designate is
responsible for the distribution, maintenance and updating of the Incineration
Management Plan. Final plan details must be approved by the Government of the
Northwest Territories Department of Infrastructure (GNWT-INF) and the
Wekʼèezhìı Land and Water Board (WLWB).
This document will be reviewed and possibly revised as needed, but at least
annually, taking into account changes in the law, environmental factors, GNWT-INF
and NSI policies, and any other pertinent site-specific changes.
Changes that do not affect the intent of the document are to be made as required on
a regular basis (e.g., phone numbers, names of individuals, etc.). Document updates
will be issued as per the document distribution list. The document holder is
responsible for adding new and/or removing obsolete pages upon receipt of
updates.
Incinerator Plan Document History
Revision #

Section(s) Revised

Description of Revision

Prepared by

Issue Date

0

N/A

First version

GNWT and NSI

January 2019

1

Section 2.5.3

Revised to address WWLB Public review
register comments

GNWT and NSI

June 2019

Additional copies of the Incineration Management Plan can be obtained from the
NSI Environmental Manager or designate and/or the GNWT-INF representative
responsible for the Tłı̨chǫ All-Season Road Project.
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Definitions and Acronyms
CCME

Canada Council of Ministers of the Environment

EC

Environment Canada

GNWT

Government of the Northwest Territories

GNWT-ENR

Government of the Northwest Territories Department of Environment and Natural Resources

GNWT-INF

Government of the Northwest Territories Department of Infrastructure

IMP

Incineration Management Plan

MVEIRB

Mackenzie Valley Environmental Impact Review Board

NSI

North Star Infrastructure (Design-Build-Finance-Operate-Maintain Contractor)

NWT

Northwest Territories

Tłı̨chǫ ASR

Tłı̨chǫ All-Season Road

USEPA

United States Environmental Protection Agency

WHMIS

Workplace Hazardous Material Information System

WLWB

Wekʼèezhìı Land and Water Board
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1

INTRODUCTION

The Incineration Management Plan (IMP) was 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).
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, this
document references where appropriate the Waste Management Plan.
Incineration is part of waste management at remote camps. Incineration has the
advantage of eliminating organic waste that could potentially attract wildlife to the
camps, thereby reducing possible interactions between humans and wildlife.
Waste products will be safely managed from the time they are produced to their
final disposal. Reduce, reuse, and recycle initiatives as well as a waste segregation
program will be implemented by NSI to minimize the quantity of waste incinerated.
Waste that is deemed unsuitable for incineration, including hazardous materials,
will be handled appropriately as per the Waste Management Plan. All waste will be
removed from the site at closure following the Tłı̨chǫ ASR Conceptual Closure and
Reclamation Plan.
Key components of the IMP are as follows:
• Characterize the quantity and composition of the waste products to be generated
at the Tłı̨chǫ ASR site, and effectively separate waste acceptable for incineration
from waste that is not.
• Locate incinerators at appropriate set back from other infrastructure.
• Operate incinerators to achieve optimal combustion and avoid the formation of
dioxins, furans and mercury in the combustion process.
• Implement incinerator operational practices and to document frequency and
incinerator operating parameters, including the safe handling and disposal of
incinerator residues.
• Demonstrate compliance with applicable Federal and Territorial regulations for
environmental protection.
• Provide references to other approvals, relevant standards, control plans and
procedures for training, communications, investigation and corrective action,
audit that are required under the Project Agreement.
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• 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 G.

1.1
Primary North Star Infrastructure Contact
Project Contacts
Primary GNWT-INF contact:
Cameron Wilson
Regional Superintendent; Chair – TASR Working Group
Department of Transportation
North Slave Regional Office
Government of the Northwest Territories
Box 1320 Yellowknife, NT X1A 2L9
Phone: (867) 767-9049 ext. 31186
Fax: (867) 873-3570
Email: cameron_wilson@gov.nt.ca
Primary NSI Contact:
Caroline Walmsley
Environmental Manager
North Star Infrastructure
1425 North Service Road East, Unit 1
Oakville, ON, L6H 1A7
Phone: (905) 337-4070
Cell: (647) 381-1070
Email: caroline.walmsley@kiewit.com

1-2

Incineration Management Plan
Tłı̨chǫ All-Season Road Project

1.2

Roles and Responsibilities

The NSI Project Manager is ultimately responsible for the success of this Plan and
approves all relevant policies and documents, auditing, action planning and the
verification process. His or her direct reports are responsible for the
implementation of this Plan including overall management of the Plan and internal
reporting.
The NSI Environmental Manager is responsible for the implementation of this Plan
including ensuring compliance and adaptive management.
Other relevant personnel are responsible for the effectiveness of the IMP by
completing required training, supporting the implementation of and ensuring
compliance to the IMP, as appropriate to their roles, as set out by this Plan.

1.3

Legislation and Guidelines

Solid waste incinerators and waste oil burners are regulated in the Northwest
Territories (NWT) under the NWT Public Health Act, the NWT Environmental
Protection Act and the Canadian Environmental Protection Act. Various regulations
and guidelines under these Acts as well as guidelines developed by the Canada
Council of Ministers of the Environment (CCME) were reviewed in preparing this
document (Table 1).
Table 1:

Applicable Legislation to the Incineration Management Plan

Acts

Regulations

Guidelines

Canadian Environmental Protection Act

Schedule 1: List of Toxic Substances
Interprovincial Movement of
Hazardous Waste and Hazardous
Recyclable Material Regulations
(SOR/2002-301)

Environment Canada (EC) Technical Document
for Batch Waste Incineration (EC 2010)
Canada-Wide Standards for Dioxins and Furans
(CCME 2001)
Canada-Wide Standards for Mercury
(CCME 2000)

Hazardous Products Act

Hazardous Products Regulations

none

Environmental Protection Act (Northwest
Territories)

Used Oil and Waste Fuel Management
Regulations (GNWT-ENR 2003)

Guideline For Industrial Waste Discharges in the
NWT (GNWT-ENR 2004)
Guideline for Hazardous Waste Management
(GNWT-ENR 2017)

Public Health Act (Northwest Territories)

Environmental Guidelines for Ambient Air
Quality Standards (GNWT-ENR 2014)
Guide to Recycling Mercury-containing lamps
(GNWT-ENR 2012)

Territorial regulations that pertain to emissions from incinerators are not available
for the Northwest Territories (NWT). Therefore, performance limits for Tłı̨chǫ ASR
incinerators will be in accordance with the emission guidelines set out by the CCME:
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Canada-Wide Standard for Dioxins and Furans (CCME 2001), and Canada-Wide
Standards for Mercury Emissions (CCME 2000).
Ash produced from the incineration process will be disposed of in accordance with
the NWT Guideline for Hazardous Waste Management (GNWT-ENR 2017). Refer to
the Waste Management Plan for further details.
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2

PROCEDURES AND OPERATION FOR WASTE
INCINERATION

NSI will select and operate incinerators based on Environment Canada’s Technical
Document for Batch Waste Incineration (EC 2010). Installation of an incinerator will
be required at each camp. Incinerators will be similar to the Westland Model CY2050-FA type model. The incinerator specifications and technical manuals have
been included in Appendix A.

2.1 Incinerator Selection
Typical modern, controlled-air, batch, dual chamber incinerators are designed using
the principles of pyrolysis (starved-air burning condition) in the primary chamber
and complete oxidation (high temperature, excess oxygen, and sufficient
combustion time) in the secondary chamber. The incineration system will be, at
minimum, a two-stage process. In the first stage, waste will be converted to gas in
the primary chamber at approximately 650 to 850 degrees Celsius (°C). This process
will be self-fueling until the volume is reduced by 90%. Gasses from the primary
chamber will enter the secondary chamber of oxygen-rich and turbulent conditions,
which is typically at a higher temperature of approximately 1000°C. Combustion is
complete after a retention time of about two seconds. The temperature of
combustion gases exiting the stack is anticipated to exceed 700°C and to flash cool
in the ambient air, thereby leaving little opportunity for the de novo synthesis of
dioxins/furans. Heat capture will not be used on the exhaust gases.

2.2 Incinerator Locations
The incinerator at each camp is to be located so that the prevailing wind carries the
incinerator exhaust is carried away from the camp.

2.3

Incinerator Breakdown Contingency

In the event of an incinerator breakdown, alternative disposal methods shall be
implemented until the incinerator is repaired. The presence of putrescible waste in
the domestic waste makes long term storage impractical due to the potential of
attracting wildlife, therefore generation of organic wastes during these breakdowns
will be minimized to the extent feasible. The following alternative disposal methods
for this waste have been identified:
• Short-term shutdown of incinerator (up to 4 weeks) will be mitigated through
temporary storage in sealed, wildlife-proof containers.
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• Long-term shutdown of incinerator (more than 4 weeks) will require
backhauling for offsite disposal by a waste services provider. The Waste
Management Plan details offsite disposal options.
• Camps will also utilize compactors to maximize storage capacity of onsite waste.
• Food waste will be prioritized for storage in both instances, with alternative
disposal methods for other material considered.

2.4 Incinerator Operation
Operation will be conducted in accordance with the EC Technical Document for
Batch Waste Incineration (EC 2010) and Manufacturer’s Owner Manual provided in
Appendix A and shall include the following general procedures:
• Waste sorting on the basis of origin and heating value. Food waste and waste
that has been in contact with food will have priority for incineration.
• Waste mixing to ensure a calorific value within incinerator specifications and to
achieve good combustion inside the primary chamber.
• The operator will observe the start of the burn cycle for at least 15 minutes to
ensure incinerators are operating correctly, and the primary and secondary
chambers operate in the temperature ranges specified by the manufacturer.
• Sizable front doors will be utilized for easy access to manually load-feed waste.
• Incinerator doors will only be opened after the burn cycle is complete and the
unit is fully cooled.
Incinerator ash will be handled and disposed of following these steps:
• Ash will be removed from each incinerator before it is charged with the next load
of waste to be incinerated.
• Ash will be placed in drums or bags before disposal. Containers will be labelled
as to their contents. The entire container and contents will be landfilled
following sampling, eliminating any wind-blown effects.
• Ash generated will be containerized and backhauled according to the Waste
Management Plan for disposal.
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2.5

Incinerator Waste Stream

To facilitate the initial sorting of material, solid waste will be collected in
transparent bags so that the contents are readily visible. Verification of correct
sorting and mixing procedures will be ensured by periodic spot checks by a trained
staff member.

Acceptable Waste for Incineration
Acceptable wastes for incineration will include the following:
• Organic matter, including food
• Food containers and wrappings, including plastics that are contaminated by food
• Paper and cardboard

Unacceptable Waste for Incineration
Materials that are not listed above would be unacceptable for incineration. These
materials include, but are not limited to:
• Waste oil and hydrocarbon contaminated waste
• Chlorinated plastics
• Inert materials, such as concrete, bricks, ceramics, and ash
• Machinery parts or large metal goods (e.g., appliances)
• Radioactive materials, such as smoke detectors
• Potentially explosive materials, such as propane tanks, aerosol cans and other
pressurized vessels, and unused or ineffective explosives
• Hazardous materials such as organic chemicals (pesticides), other toxic
substances (arsenic and cyanide)
• Electronics
• Batteries
• Asbestos
• Dry wall
• Vehicles and machinery
• Fluorescent light bulbs
• Whole tires
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• Paints and solvents
• Any materials containing mercury
• Sewage

Characterizing Ash Waste Prior to Disposal
The disposal site will be dependent on the results of a Toxicity Characteristic
Leaching Procedure (TCLP), US EPA 1311.. All samples will be sent to an accredited
laboratory for analysis. If the ash is not characterized as leachable waste (using the
criteria in the Guidelines for Hazardous Waste Management Schedule II [GNWT-ENR
2017]), it will be disposed of as a non-hazardous waste as per the Waste
Management Plan. If the ash is characterized as leachable waste, it will be stored in
suitable sealed containers prior to off-site removal and disposal as a hazardous
waste, in accordance with the Waste Management Plan.
A copy of this Incineration Management Plan has also been included in Appendix C
of the Waste Management Plan.

2.6

Monitoring, Inspections and Maintenance

All incinerated wastes will be monitored and tracked, and an Incineration Log will
be kept and maintained. The Incineration Log will include waste weight and ash
weight (Appendix B). Any records of analytical results of sampling of ash to
characterize the waste stream will also be maintained. Records will be traceable to
log history of wastes generated.
A maintenance log is also required for each incinerator. The maintenance log will be
used to record routine maintenance activities, the date completed, personnel
responsible, and observations during maintenance activities. The maintenance log
will also note any problems encountered. The maintenance log will include a
description of any maintenance or operational changes, the date the work was
completed, and who performed the work. As part of the maintenance,
operators/maintenance personnel will determine the cause of any failure to help
avoid or reduce similar failures. The incinerator must be properly maintained to
stay within operating standards.
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3

TRAINING

Incinerator operators will complete a training program prior to commencement of
operation. This training will include recommendations presented in Environment
Canada’s Technical Document for Batch Waste Incineration (EC 2010) and
developed in conjunction with the training manual provided by the incinerator
supplier.
At a minimum, the training program will educate operators in the following areas:
• Hazard recognition and safety protocols
• Identification of waste types and understanding of how waste composition
affects operation
• Incinerator start-up and operating procedures, including identification of
adjustments to increase operating efficiency
• Incinerator clean-out and maintenance procedures
• Record keeping requirements
Initial operator training will be provided by a qualified technician appointed by the
incinerator vendor during commissioning.
All employees and contractors will receive waste management awareness training
to ensure they are aware of separation requirements for incinerated wastes, as
further detailed in the Waste Management Plan.
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Appendix A: Incinerator Manual

SINGLE-CHAMBER

DUAL-CHAMBER

Operating and Maintenance Manual

Westland Environmental Services Inc.
20204 110 Ave. NW
Edmonton, Alberta
Canada T5S 1X8
780 447 5052
info@westlandenvironmental.com
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INTRODUCTION
Thank you for selecting Westland Environmental Services Inc. (Westland) to provide
you with a reliable, proven and cost-effective system to manage your waste in an
environmentally sound manner. This manual has been prepared to allow you to operate
and maintain the system safely and efficiently, thereby ensuring its proper operation
and continued use for a long period of time.
It also contains information on the combustion process. We believe that
understanding the basic principles would make you knowledgeable, and hence a better
operator. Table 1 outlines the contents of this manual.
Table 1 Organization of Manual
Chapter
Number
2

3

4

5

2

Title
Brief Description
Principles of waste incineration
What incineration or combustion process is, why waste is incinerated
and the components of a waste, including heating value, and how
waste properties affect the incinerator capacity.
System Description
The components of both the single-chamber and dual chamber
designs and their functions are described
Operation and Maintenance
How to operate and maintain the system, including safety equipment
to be used.
Warranty
Terms of the warranty

PRINCIPLES OF WASTE INCINERATION

2.1

Combustion
Combustion, burning, incineration, and thermal oxidation all denote the same
process, which is the reaction of a “combustible” matter with oxygen that occurs at
temperatures higher than the ignition temperature 1 of that matter. The reaction is
exothermic, meaning that it generates heat in the form of hot gas.
In the case of waste, it may also contain non-combustible matter which does not
react with oxygen. In waste incineration, the non-combustible component ends up as
ash and a small portion of it is also present in the hot gas in the form of particulate
matter or dust.
Below the ignition temperature combustion does not take place. Consider, for example, gasoline or
wood: it has to be “ignited” for combustion to take place. That is, the temperature in some portion of the
matter must be brought up to the ignition temperature for combustion to start..

1
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Figure 1 shows schematically the process of waste incineration. The oxygen used
comes from air, which contains 21% of oxygen by volume, and the hot gas is typically
referred to as flue gas.

Waste

Incinerator
At
High Temperature

Particulate matter

Flue Gas

Air
Ash
Figure 1 Schematic Diagram of Incineration Process
2.2

Why incinerate waste ?
The main purpose is to reduce the mass and volume for final disposal. Another
important reason, since the waste may contain pathogenic, infectious or toxic materials,
is to “detoxify” it. And in remote areas where wildlife is present, scavenging can be
prevented by incineration.
In some cases, incineration is used to recover the energy contained in the waste
in the form of electricity, steam, hot fluids or hot air. And in other cases, valuable
materials can be recovered from the ash, or the ash as a whole can be used for soil
amendment or as a construction material.
2.3

Waste components
There are different ways of characterizing waste, depending on the purpose for
doing it. Here, it is sufficient to characterize the components as follows: 2
A. Water is an important component because in incineration it has to be
evaporated, which requires a lot of energy, 3 which in turn, has the effect of
lowering the temperature of the flue gas.
B. Combustible is the component that reacts with oxygen and releases heat in
the process. 4 The higher the combustible content in the waste the more air per kg
of waste is needed for incineration.
This component can be further classified as:
This is referred to as proximate analysis. Another method is elemental analysis, which produces the
elemental composition (C, H, O, N, S, Cl …) of the waste.
3 It takes ~ 2.3 MJ (2200 BTU or 90 cc of propane or 60 cc of diesel) to evaporate 1 L or 1 kg of water. This
is referred to as the latent heat of evaporation.
4 The term “organic” is also used, which is strictly incorrect in that some “inorganic” elements or
compounds are combustible, such as carbon, sulphur and carbon monoxide.
2
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(i) Volatile, which is released to the gas phase when the combustible matter
is heated without the presence of oxygen, and
(ii) Fixed carbon which remains in the solid waste after the volatile has been
released. This is often referred to as charcoal.
C. Non-combustible is the component that does not react with oxygen. 5 As
previously mentioned, this forms ash, and some of it is entrained in the flue gas
in the form of particulate matter or dust. The higher the non-combustible content
in the waste, the less quantity of waste that can be incinerated without removing
ash from the combustion chamber. Note also if the waste contains metals, such
as lead and cadmium, these metals will be present in the ash as well as in the
particulate matter.
2.4

Heating Value
Heating value, calorific value and heat of combustion are synonyms that
quantify the heat released by the combustible component in the waste upon complete
combustion. An understanding of the concept can be gained from the hypothetical
processes shown in Figure 2.

Waste
&
Air

Perfectly
Insulated
Incinerator

Hot
Flue Gas

Ideal
Heat
Exchanger

Flue Gas
at
Room T

Heating Value
Figure 2 The Concept of Heating Value
A measured mass of dry waste and a sufficient amount of oxygen , at room
temperature, are ignited, and the resulting hot flue gas is passed through a heat
exchanger, where heat is extracted until the flue gas is brought back to room
temperature. Let M be the mass (kg) of the dry waste fed, and H (MJ) the heat extracted
from the heat exchanger. The heating value of the dry waste is H/M (MJ/kg).

The terms “ash” and “inorganic” are also used. Note that the latter is inaccurate as explained
previously.

5
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2.5

Different Expressions for Heating Value
Two different values are reported in the literature (a) “high” or “gross”, and (b)
“low” or “net”. The former corresponds to the case where the moisture in the flue gas
is condensed, and hence the high or gross heating value includes the latent heat of
evaporation of the water formed in combustion (see Footnote 3). The latter excludes the
latent heat evaporation. The low or net heating value thus represents the maximum
available energy that can be recovered from the flue gas without condensation.
To be noted also is the basis on which the heating value is expressed, which can
be (a) as fired, (b) dry basis or (c) ash free. The distinction is illustrated in Figure 3. An
understanding of the different bases can be gained by noting that heating value is a
property of the combustible component in the waste. Water and the non-combustible
component simply “dilute” the heating value. In terms of incinerator operation, the
relevant basis is “as fired”.

Moisture
20%
Non-Comb
30%

Comb
50%

* HV as measured:
15 MJ/kg “Dry Basis”
* HV of whole waste:
= (30 + 50)/100 * 15 = 12 MJ/kg “As Fired”
• HV of combustible component:
= (30 + 50)/50 * 15 = 24 MJ/kg “Ash Free”

Figure 3 Different Bases for Expressing Heating Value (HV)
2.6

Examples of waste characteristics
Approximate compositions and heating values of commonly found wastes are
given in Table 2.
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Table 2 Classification and Properties of Common Wastes
Weight %
Type*

Description

0

Trash

I
2

Rubbish
Refuse

3

Garbage

4

Animal/
Pathological

Components
Paper, cardboard, cartons wood boxes and combustible
floor sweepings from commercial and industrial activities.
Up to 10% by weight of plastic bags, coated paper,
laminated paper, treated corrugated cardboard, oily rags
and plastic or rubber scraps.
Trash + Type 3 (up to 20%)
Rubbish and Garbage
Animal and vegetable wastes, restaurants, hotels, markets,
institutional, commercial and club sources
Carcasses, organs, hospital and laboratory abbatoir,
animal pound, veterinary sources

Moist

Comb

Non-C

10%

85%

5%

19.7

25%
50%

65%
43%

10%
7%

15
10

70%

25%

5%

5.8

85

10

5

2.3

Notes:
Moist = moisture, Comb = Combustible, Non-C = Non-combustible, HHV = High Heating Value, A/F = As Fired
* In some cases Roman numerals are used. That is Types 0, I, II, III and IV

-5-

MJ/kg
HHV
(A/F)

2.7

Incinerator Capacity and Load Size
Incinerator capacity is dependent on waste composition. In general, the higher
the heating value, the lower is the capacity in terms of kg/h that can be incinerated.
This can be explained by noting that a waste that has a higher heating value requires
more air per unit mass than that required to incinerate a waste with a lower heating
value. To put it another way, for the same amount of air, more mass of a waste with a
lower heating value can be incinerated.
Another important consideration is the size of the batch loaded to the incinerator.
The higher the heating value, the smaller (lighter) the load should be. Otherwise,
insufficient amount of air would generate black smoke.
Unfortunately, waste composition is not always known. Nevertheless there may
be indications of the components present. To assist in getting a qualitative estimate of
the heating value of a batch of waste, the heating values of common “generic” waste
components are shown in Table 3.
Table 3 High Heating Values (Approximate) of Common Waste Components
Component
Kerosene, Diesel …
Plastics
Rubber, Latex
Wood
Paper
Agricultural waste

MJ/kg A/F *
44
46
23
18
17
17

Component
Leather
Wax paraffin
Rags (linen, cotton)
Animal fats
Citrus rinds
Linoleum

MJ/kg A/F *
16
44
17
39
4
25

* A/F: As Fired

Another important waste component is the volatile content in the waste. Table 4
shows the proximate components of various materials and wastes.
In general, this component is responsible for smoke generation. Therefore, as in
the case with heating value, the higher the volatile content, the smaller the load that
should be charged to the incinerator.
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Table 4 Proximate Composition of Various Materials

Material
Coal (bit.)
Peat
Wood
Paper
Sewage sludge
MSW
RDF
PDF
TDF
PE,PP,PS
Plastics + Colour
PVC

Volatile Moisture
%wt
30
65
85
75
30
33
60
73
65
100
98
93

%wt
5
7
6
4
5
40
20
1
2
0
0
0

FC

Ash

FC/V

%wt
45
20
8
11
20
7
8
3
30
0
0
7

%wt
20
8
1
10
45
20
12
13
3
0
2
0

1.5
0.3
0.1
0.15
0.66
0.21
0.13
0.04
0.46
0
0
0.08

Notes: FC = Fixed Carbon; FC/V: Ratio of Fixed Carbon to Volatile

3

SYSTEM DESCRIPTION

3.1

Different Models
Westland’s forced air incinerators are of two types:
 Single-chamber, referred to as the Primary Chamber; and
 Dual-chamber, which has an additional Secondary Chamber.
The term forced air denotes the use of one blower or two blowers to “force”
combustion air into the combustion chamber(s).
Different sizes are produced, and the auxiliary fuel can be diesel, propane or
natural gas, as specified by the user. Key design parameters of the different models are
summarized in Table 5.
The combustion air blower characteristics are shown in Table 6. 6 Beckett’s Oil
Burner model SF is used when diesel is the auxiliary fuel. 7 When propane or natural
gas is used, a Midco Incinomite burner is used. 8 The information sheets and manuals
can be found in Appendix A: Information sheets and Manuals for Burners and Blowers.
3.2
System components
Regardless of the model of your incinerator, the components are similar. Figure 4 shows
a schematic diagram of the dual-chamber design. If your incinerator is single-chamber,
6http://www.eccohtg.com/links/Product%20Listing/Ventilation%20Products/Miscellaneous%20Fans.p

df
7 http://www.beckettcorp.com/res2.htm
8 http://www.midcointernational.com/products/incinomite/
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then ignore the Secondary Chamber and the associated burner and blower. Figure 5 and
Figure 6 show photographs of the Single-Chamber (CY-1050-FA) and Dual-Chamber
(CY-2050-FA) designs, respectively. Table 7 summarizes the components and their
functions.
Table 5 Key Design Parameters of Westland’s Forced Air Incinerators

Model

CY-1013-FA
CY-1020-FA
CY-1050-FA
CY-2020-FA
CY-2050-FA

Air Blower
Series No.
AMU 400
AMU 400
AMU 625
PC: AMU 400
SC: AMU 245
PC: AMU 625
SC: AMU 225

Burner Rating
1000
Btu/h
350
490
700
PC: 490
SC: 280
PC: 700
SC: 280

PC
Volume

Approximate
Maximum
Capacity*
(Type 3 Waste)

GJ/h

ft3

m3

lb/h

kg/h

0.37
0.51
0.73
PC: 0.51
SC: 0.29
PC: 0.73
SC: 0.29

13
20
50

0.37
0.5
1.3

90
110
245

40
50
112

20

0.5

110

50

50

1.3

245

112

Notes: PC: Primary Chamber; SC: Secondary Chamber. * Actual capacity depends on properties of the
waste being incinerated; see Table 2 for waste properties.
.

Table 6 Combustion Air Blowers Characteristics
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Figure 4 Schematic Diagram of Forced Air Dual-Chamber Design
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STACK

DIESEL
TANK

BLOWER

PRIMARY
CHAMBER

WASTE
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DOOR

BURNER

CONTROL
PANEL

Figure 5 Photograph of the Single-Chamber Design
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ASH
REMOVAL
DOOR

SECONDARY
CHAMBER
BLOWER

BURNER

Figure 6 Photographs of the Dual-Chamber Design
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Table 7 Components and Their Functions
COMPONENT
Primary Chamber


Burner



Burner

FUNCTION
Waste combustion

Supply heat to ignite and sustain
combustion
 Blower
Supply air (oxygen) for combustion
Secondary Chamber Complete combustion

 Blower
Control Panel
Diesel Tank
Valve
Filter
Stack
Electrical System

Supply heat to ignite and sustain
combustion
Supply air (oxygen) for combustion
Timers for burner and blower
operations
Supply of auxiliary fuel
Cut off fuel to burner(s)
Prevent clogging of burner nozzle
Disperse hot flue gas
Burner and blower operations

DESCRIPTION
WES *. Refractory lined
(3 “), insulated (1”)
Beckett SF or Midco
Incinomite
AMU series
WES *. Refractory lined
(3”), insulated (1”)
Beckett SF or Midco
Incinomite
AMU Series
Intermatic
WES *
(General)
LFF 22
WES *. SS Stack
WES *. 115 V, 60 Hz,
Single Phase

Note: WES * : Manufactured in-house. Manuals for blowers and burners are in Appendix A: Information
sheets and Manuals for Burners and Blowers

4

OPERATION AND MAINTENANCE

4.1

Safety equipment
The following personal protective equipment should be used while operating the
incinerator system:
• Long sleeved shirt and long pants;
• Long cuffed, puncture resistant gloves;
• CSA approved, Grade 1 safety footwear;
• CSA/ANSI approved safety glasses.
The personal protective equipment related to specific tasks are listed below:
• Ash removal and handling: NIOSH N85 respirator
• Waste charging: (i) heat protective clothing and gloves, and (2) CSA/ANSI
approved full face shield.
4.2
Routine inspection and maintenance
 Check fuel lines for leak and check connections
 Check spark arrestor to ensure no plugging
 During ash removal (see next section):
o Inspect refractory for large cracks (not expansion cracks)
- 12 -

o Check combustion air hole for plugging
o Inspect door gaskets for damages
4.3

Ash removal
Typically the ash from previous operation was left to cool, and ash removal is
done first prior to current operation.
 Make sure combustion chamber is sufficiently cool
 (Do NOT spray water into the combustion chamber)
 While removing ash, avoid plugging the combustion air holes and damaging the
burner tip
 Use non-combustible container
 Minimize dust generation
 Light water spraying on ash in the container is OK to minimize dust generation
 Dispose of ash as specified in the guidelines or regulations
4.4
Pre-operational checks
 Install stack if necessary
 Check fuel tank to make sure enough fuel (Use 5 USG/h for single-chamber, and 7.5
USG/h for dual-chamber. Actual values depend on the size of the incinerator.)
 Open fuel valve
 Re-check that combustion chamber is empty and combustion air hoes are clear
 Connect electrical plug
 Prime pump if necessary
4.5

Waste batch preparation
As previously mentioned incinerator capacity in kg/h is dependent on the
heating value of the waste, which is normally not known. The nominal capacity of your
incinerator is as shown in Table 5 for Type 1 to Type 3 waste, and somewhat less for
Type 0.
The following cautionary notes should be followed:
 NO explosives, aerosol cans or containers containing combustible liquids
 Make sure that every batch can go through the waste charging door easily,
regardless of its weight. If others prepare the batches, the operator should tell them
about the maximum batch size.
 Do not open batches and “rearrange” the contents for health reasons.
4.6
1.
2.
3.
4.
5.

Incineration
Re-check the burner and blower operations
Pre-heat the combustion chambers for 10 minutes: close doors and set the burner
timer for 10 minutes
Load waste to Primary Chamber up to 60% of its volume
Start incineration: close waste charging door, set blower timer for 120 minutes
and burner timer for 30 – 60 minutes depending on the amount waste loaded.
Check status: set timers off, open waste charging door, inspect and rake if
necessary
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6. If combustion is not complete, repeat Steps 4 and 5 until it is.
7. If there is more waste to be burnt, repeat Steps 3 to 6. Otherwise, go to shutdown protocol.
4.7
Shut-down
 Make sure all timers are off
 Unplug electrical connection
 Turn off fuel valve
 Un-install stack if incinerator is to be moved elsewhere.
4.8

Maintenance
In addition to the routine inspection and maintenance previously mentioned,
only the burner(s) and the blower(s) require maintenance, which is quite minimum; see
manuals in Appendix A: Information sheets and Manuals for Burners and Blowers. The
fuel filter should be replaced every three months.
4.9
Auxiliary Fuel Consumption Rate
Figure 7 shows the volumetric flow rates of propane and diesel as a function of burner
rating.

Figure 7 Consumption Rates of Propane and Diesel
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5

WARRANTY

1.

Westland Environmental Services Inc. hereby warrants to the Purchaser, for a one (1) year period of time
from the date of acceptance and upon the conditions hereinafter set forth, each new product sold by it, to be
free from defects in material and workmanship (specifically excluding therefrom component parts and
accessories manufactured, furnished, and supplied by others) under normal use, maintenance and service.
Except for the above Warranty, it is agreed and understood that no other WARRANTY or CONDITION
whether express, implied, or statutory is made by Westland Environmental Services Inc.
The obligation of Westland Environmental Services Inc. under this Warranty shall be limited to the repair or
replacement (not in excess of its factory labour rate) of its units; which, upon examination by Westland
Environmental Services Inc., shall disclose to their satisfaction to have been defective in material and/or
workmanship under normal use, maintenance, and service.
The foregoing shall be the Purchaser’s sole and exclusive remedy whether in contract, tort, or otherwise; and
Westland Environmental Services Inc. shall not be liable for injuries to persons, for damage to property or
for loss of any kind which results (whether directly or indirectly) from such defects in material or
workmanship, or for any other reason; and, it is agreed and understood that the Purchaser shall keep
Westland Environmental Services Inc. indemnified against any such claim. In no event shall Westland
Environmental Services Inc. be liable for incidental or consequential damages, or commercial losses, or for
any loss or damage except as set forth in paragraph 2 herein.
This Warranty does not apply to, and no warranty or condition is made by Westland Environmental
Services Inc. regarding any purchased components, parts, and accessories; manufactured, supplied and/or
furnished by others, or any non-standard features or items specified by the Purchaser; nor does this
Warranty expand, enlarge upon, or alter in any way, the warranties provided by the makers and suppliers
of such component parts and accessories.
The liability of Westland Environmental Services Inc. under this Warranty shall cease and determine if:
(a)
The Purchaser shall not have paid in full all invoices as submitted by Westland Environmental
Services Inc. or affiliated companies on or before their due dates:
(b)
Representatives of Westland Environmental Services Inc. are denied full and free right of access to
the units:
(c)
The Purchaser permits persons other than the agents of Westland Environmental Services Inc. or
those approved or authorized by Westland Environmental Services Inc. to effect any replacement
of parts, maintenance, adjustments, or repairs to the units:
(d)
The Purchaser has not properly operated and maintained the units in accordance with instructions,
pamphlets or directions given or issued by Westland Environmental Services Inc. at the time of the
sale and/or from time to time thereafter:
(e)
The Purchaser uses any spare parts or replacements not manufactured by or on behalf of Westland
Environmental Services Inc. and supplied by it, or by someone authorized by it, or fails to follow
the instructions for the use of the same:
(f)
The Purchaser misuses, or uses this unit for any purpose other than that for which it was intended
or manufactured:
(g)
The defective parts are not returned to Westland Environmental Services Inc. within 15 days of
repair.

2.

3.

4.

5.

6.

7.

8.

9.

No condition is made or is to be implied, nor is any Warranty given or to be implied as to the life or wear of
the units supplied; or that they will be suitable for use under any specific conditions; notwithstanding that
such conditions may be known or made known to the seller.
Defects in material and/or workmanship must be brought to the attention of Westland Environmental
Services Inc. by written notification within ten (10) days of discovery, and repairs must be commenced
within forty-five (45) days thereafter.
It is agreed and understood that the Purchaser is responsible for and must pay for the transporting of the defective
goods or of the replacement parts to the place of repair. Premium freight charges (such as air express or air fare
charges for transportation of personnel, tools and for replacement parts) and other expenses, apart from servicemen’s
regular straight time travel, mileage, and regular straight time labour required to repair or replace defective parts and
the cost of the parts, will be paid for by the customer at Westland Environmental Services Inc. regular billing rates on
usual credit terms.
The liability of Westland Environmental Services Inc. under this Warranty is limited to the purchase price of
the unit and in no case shall a claim be advanced for more than such amount.

- 15 -

10.
11.

All repairs and replacements are made and furnished subject to the same terms, conditions, warranties,
disclaimer or warranty and limitations of liability and remedy as applied to each new unit sold.
This warranty and the Purchaser’s rights under it, is not transferable, or is it assignable.

DATE IN SERVICE:
MODEL NUMBER:
SERIAL NUMBER:
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Incineration Management Plan
Tłı̨chǫ All-Season Road Project

Appendix B: Incineration Record

Incineration Management Plan
Tłı̨chǫ All-Season Road Project

Table B-1: Incineration Record
For each burn, provide the information listed in the table below.
Date

Operator
Name

Waste Description

Waste Weight
(kilograms)

Burn
Time
(minutes)

Burn
Temperature
(Celsius)

Ash Weight
(kilograms)

Waste Management Plan
Tłı̨chǫ All-Season Road Project

Appendix E: Waste Disposal Authorization

