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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.
1-1
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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

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 North Star Infrastructure 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

1.2

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.
1-2
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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)

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)

Hazardous Products Act
Environmental Protection Act (Northwest
Territories)

Hazardous Products Regulations

Public Health Act (Northwest Territories)

none

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:
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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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 Toxic Characteristics
Leaching Procedure (e.g., USEPA 1992). 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.

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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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
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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
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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.

-6-

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
CHARGING
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)
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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.
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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)

