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1 Introduction 

This Hope Bay Incinerator Management Plan (the Plan) has been prepared by TMAC Resources Inc. 

(TMAC) in accordance with the water licences held by TMAC. The Plan is intended primarily for use by 

TMAC and its contractors to ensure that best practices for domestic waste incineration are followed, 

and that the conditions of water licences and project permits are met. 

This Plan is structured in a manner such that one document pertaining to domestic waste incineration is 

approved and implemented across all TMAC Hope Bay project sites, while still addressing site- and 

licence-specific needs. The main document outlines TMAC’s approach to domestic waste stream 

segregation and incinerator management as it pertains to all TMAC Hope Bay developments. Appended 

modules provide details for each site and the associated water licence. In the event of a new water 

licence, or an existing licence amendment, only the specific modules pertaining to that licence and site 

will need to be revised. This is intended for consistency and efficiency across operations and for 

compliance management. 

1.1 Objectives 

The main objective of this Plan is to ensure domestic waste incinerators are operated in a safe, efficient 

and environmentally-compliant manner. Consistent with TMAC’s intent to be a responsible operator, 

these objectives are described as follows: 

 Compliance with the Environmental Guidelines for the Burning and Incineration of Solid Waste 

(Government of Nunavut Environmental Protection Division); 

 Compliance with the Environment Canada Technical Document for Batch Waste Incineration; 

 Compliance with the Canadian Council of Ministers of the Environment Canada-Wide Standards for 

Mercury Emissions and Dioxins and Furans;  

 Compliance with Project Certificate and Water Licence requirements; 

 Prevention of public health risk; 

 Protection of the operator; 

 Protection of surface and ground water; 

 Protection of land; 

 Protection of local flora and fauna species; and  

 Conservation of resources. 

This Incinerator Management Plan has been developed to ensure that these factors are built into the 

TMAC operational approach at Hope Bay. It discusses the importance of waste management and 

reduction of specific waste streams to ensure Canada Wide Standards (CWS) for dioxins, furans and 

mercury are achieved. 
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1.2 Relevant Legislation and Guidance 

Table 1.1 provides a summary of federal and territorial regulations governing this Plan and associated 

guidelines.   

Table 1.1. List of federal and territorial regulations governing the Hope Bay Incinerator 
Management Plan 

Regulation/Guideline Year Governing Body Relevance 

Canada Wide Standards for Dioxins and Furans 2001 Environment Canada Contains stack testing 
requirements triggered 
by waste volumes 
incinerated, and 
numeric targets for 
dioxins and furans. 

Canada Wide Standards for Mercury Emissions 2000 Environment Canada Contains numeric 
targets for mercury. 

Technical Document for Batch Waste Incineration 2010 Environment Canada Contains 
recommendations for 
batch waste incineration 
to achieve emissions 
compliance. 

Environmental Guideline for the Burning and 
Incineration of Solid Waste 

2012 Government of Nunavut 
– Department of 
Environment 

Identifies pollutants of 
concern, outlines best 
management practices 
for burning of wastes, 
types of wastes that can 
be burned, and ash 
management. 

Environmental Guideline for Industrial Waste 
Discharges into Municipal Solid Waste and 
Sewage Treatment Facilities 

2011 Government of Nunavut 
– Department of 
Environment 

Provides the criteria that 
determine if process 
residuals (including 
incinerator ash) may be 
disposed in a municipal 
landfill, or is classified as 
a hazardous waste. 

 

Canada-wide Standards (CWSs) are intergovernmental agreements developed under the Canadian 

Council of Ministers of the Environment (CCME). CWSs can include qualitative or quantitative standards, 

guidelines, objectives and criteria for protecting the environment and reducing risks to human health. 

Canada has identified dioxins, furans and mercury as emission products that need to be managed as 

they pose a potentially significant health and environmental threat. Hope Bay’s Project Certificate and 

NWB water license for the Doris North Project states that these emissions must be in compliance with 

the CWSs for dioxins, furans and mercury.  
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The Technical Document for Batch Waste Incineration was issued by Environment Canada in 

January 2010 and is intended to act as a guideline for owners and operators of various incinerators. The 

technical document focuses on batch waste incinerators ranging in size from 50 to 3,000 kg of waste per 

batch. Batch waste incinerators are those that operate in a non-continuous manner (i.e., they are 

charged with waste prior to the initiation of the burn cycle, and the door remains closed until the ash 

has cooled inside the primary chamber). Batch waste incineration is the type of incineration process 

utilized at Hope Bay for domestic wastes.  

The document recommends and describes a six-step process for batch waste incineration: 

 Step 1 – Understand Your Waste Stream; 

 Step 2 – Select the Appropriate Incinerator (or Evaluate the Existing System); 

 Step 3 – Properly Equip and Install the Incinerator; 

 Step 4 – Operate the Incinerator for Optimum Combustion; 

 Step 5 – Safely Handle and Dispose of Incinerator Residues; and 

 Step 6 – Maintain Records and Report. 

The batch waste incineration document addresses proper system selection, operation, maintenance and 

record keeping, with the goals of achieving the Canada-Wide Standards for dioxins/furans and mercury, 

and reducing releases of other toxic substances.  

The Environmental Guideline for the Burning and Incineration of Solid Waste produced by the 

Government of Nunavut provides guidance for incineration and ash disposition best management 

practices to reduce risk to the environment. 

The Environmental Guideline for Industrial Waste Discharges into Municipal Solid Waste and Sewage 

Treatment Facilities governs deposition of process residuals into municipal landfills in Nunavut, but it is 

expected that the TMAC Landfill Management Plan (when developed), will contain similar criteria to 

determine acceptable wastes for landfilling at Hope Bay, or for determining alternate disposition of 

incinerator bottom ash classified as a hazardous waste if sampling determines it contains pollutants 

of concern. 

1.3 Related TMAC Documents 

The documents listed in Table 1.2 are expected to be referenced and utilized in conjunction with the 

Incinerator Management Plan. 
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Table 1.2. List of documents related to the Hope Bay Incinerator Management Plan 

Document Title Relevance 

Non-Hazardous Waste Management Plan Describes management of non-hazardous solid waste segregated from the 
incinerator waste stream and disposal of incinerator ash. 

Hazardous Waste Management Plan Describes management of items such as batteries, aerosol containers and 
other materials not acceptable for incineration or landfilling. 

Air Quality Management Plan Describes the air quality monitoring programs associated with the Hope Bay 
Project, including stack testing of incinerators. 

Safe Waste Incineration Standard Operating 
Procedure 

Describes safe work procedures for operation of incinerator units at Hope 
Bay. 

Solid Waste Segregation, Handling and Disposal 
Standard Operating Procedure 

Outlines waste segregation required by all personnel working at Hope Bay 
and proper handling and disposal procedures. 

Kitchen Food and Waste Handling Storage Describes proper handling and storage procedures of food wastes by all 
personnel at Hope Bay. 

Incinerator Ash Sampling Describes the procedure for collecting composite ash samples to be 
submitted for laboratory analysis. 

 

The Incinerator Management Plan is supported by a set of working procedures that provide detailed 

instructions on such topics as waste sorting, operation of specific models of incinerators in use, and ash 

sampling protocols. The procedures contain the various forms and checklists required to ensure the 

appropriate records are maintained concerning all incinerator operations.   

1.4 Plan Management  

The Chief Operating Officer (COO) has the overall responsibility for implementing this management plan 

and will provide the on-site resources to operate, manage and maintain all incinerators located in the 

Hope Bay Belt in accordance with the operation manuals and regulatory requirements.  

The Mine General Manager (MGM) is responsible for providing on-site support and resources for waste 

stream management and incineration of domestic waste, including monetary resources for completing 

maintenance and repairs.  

The Site Services Supervisor is responsible for revising this management plan and will maintain waste 

incinerator records, conduct and record regular inspections of the incinerators, request maintenance or 

repairs and document completion of the request, provide feedback on operational procedures to 

improve performance, and will supervise the operation of the incinerators, including sampling and 

disposition of ash.  

The Environmental Supervisor is responsible for supporting the Site Services Supervisor for revisions 

(where required) to this plan, coordinating ash characterization analyses to identify appropriate disposal 

options, conducting workplace inspections and performing regular audits of the waste management and 

incineration records. 
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1.5 Plan Implementation 

In accordance with the requirements of the General Conditions (Part B) of the applicable water licences, 

this plan will be implemented following its submission, subject to any modifications proposed by the 

NWB as a result of the review and approval process. 

This plan will be periodically reviewed and updated as required as the Project moves through operations 

and final closure and reclamation.  

Additionally, the detail in the document will continue to be refined with subsequent revisions. 
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2 Incineration Management Issues 

Waste management at Hope Bay has made substantial advances and improvements since activity in the 

Project area started. Dedicated facilities allow for centralized collection, sorting and proper packaging 

for various forms of waste products. This may include on-site incineration or preparing waste for 

transport to a waste transfer station for further recycling, treatment or disposal.  Any waste that meets 

the requirements for on-site incineration is burned on site.  For more information regarding hazardous 

or non-hazardous waste management at Hope Bay refer to the following documents:  

 Hope Bay Hazardous Waste Management Plan; and 

 Hope Bay Non-hazardous Waste Management Plan. 

Under no circumstances does TMAC allow personnel or contractors to burn hazardous waste. Hazardous 

waste and industrial waste are kept separate and temporarily stored according to regulations until 

shipped off site for disposal or recycling at approved facilities. Site incinerators are only approved to 

burn “domestic” camp waste such as kitchen waste, food scraps, camp room and restroom garbage, 

cardboard, paper and sewage sludge cake. 

2.1  Waste Stream Management 

The first steps to ensuring that effective and compliant incineration occurs is to ensure proper waste 

segregation so that inappropriate wastes do not make it into the waste stream destined for the 

incinerator and to understand the resulting composition of the wastes to be incinerated.  

2.1.1 Management Response 

2.1.1.1 Waste Stream Composition and Segregation 

Only appropriate domestic camp waste is permitted for incineration. All wastes are segregated at the 

source to ensure non-burnable waste streams do not enter the feed stock for the incinerator. All 

“burnable” waste is placed in specifically identified waste containers with transparent bags and in bins 

located throughout the camp facilities. Prior to loading the waste batches in the incinerator, the feed 

material is visually inspected by the incinerator operator to ensure it does not contain inappropriate 

waste materials. General classes of inappropriate wastes include, but are not limited to: 

 Hazardous Wastes; 

 Mercury-containing materials/waste (fluorescent lamps, thermometers, thermostats); 

 Asbestos waste; 

 Liquid wastes including petroleum hydrocarbons and untreated liquid sewage (sewage sludge cake 

may be burned); 

 Metal and glass; 

 Wastes containing mercury, pressure or chemically treated wood; 
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 Uncontaminated plastics, including chlorinated plastics; 

 Bulky materials such as machinery parts or large metal goods such as appliances; 

 Radioactive materials such as smoke detectors; 

 Potentially explosive materials such as pressurized vessels, unused or ineffective explosives; 

 Hazardous materials such as organic chemicals (e.g., PCBs, pesticides); and 

 Electronics, batteries, fluorescent light bulbs, whole tires, rubber boots, etc. 

When encountered, inappropriate waste material is removed from the incinerator feed, where possible. 

If the inappropriate waste is too intermixed with the incinerator feed, the bag will be rejected and not 

incinerated. Removed inappropriate wastes and rejected batches will be stored and handled in 

accordance with the Hazardous Waste Management Plan. The waste feed inspections shall be recorded 

on the appropriate forms, and issues with proper segregation and sorting at source in the waste 

management stream will be addressed by identifying the source or root cause of the issue, re-enforcing 

or improving training of site personnel, providing additional labelled receptacles, or implementing other 

measures as needed.  

2.1.1.2 Reduce, Reuse and Recycle 

TMAC has adopted the 3Rs of waste management: Reduce, Reuse, and Recycle. The objective of these 

activities is to divert as much material from becoming a waste (hazardous or otherwise) and therefore 

reduce the total volume of wastes requiring handling, storage, transportation and disposal. Some of the 

most significant actions in this regard include: 

Reduce: 

 Purchasing only the required amounts of materials and buying in bulk when the opportunity 

is available. 

 Employing inventory control methods in an attempt to ensure that quantities of materials are 

completely utilized. 

 Establishing maintenance schedules that are consistent with the equipment manufacturers’ 

suggested replacement. 

 Maintaining and protecting materials to prevent damage and breakage. 

 Eliminating unnecessary plastic and bulky packaging by buying kitchen supplies in bulk (i.e., ketchup, 

salad dressings, syrups, etc.). 

 Cutting down on plastic food packaging. 

 Substituting less hazardous chemicals where possible. 

 Selecting products that provide the maximum "life-of-material". 
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Re-Use: 

 If appropriate, collect and return materials to the system (i.e., equipment, operations, etc.) 

following maintenance or repair. 

 Waste oil burners will be used to heat selected facilities. 

 Oil/water separators are used onsite to reduce the amount of contaminated water requiring 

shipment off site.  

 If appropriate, filter and/or use additives to replenish lost properties of material in order to extend 

its useful life. 

 Testing to ensure items (i.e., batteries) are “spent” before removing from service. 

Recycle: 

 Commercial companies are used to the maximum extent practical to recycle appropriate materials 

on a fee-for-service basis. 

 Explore waste management options that allow for the recycling of a material or product instead 

of disposal.  

2.1.1.3 Prevention of Wildlife Attraction 

TMAC is required by the Water Licence and Project Certificate to incinerate food wastes to prevent 

attraction of wildlife. A comprehensive program exists to educate site personnel on the importance of 

proper food waste (or other potential attractant) management to ensure animals are not attracted to 

worksites. All food waste is returned daily to the main camp facilities so it is captured in the domestic 

waste stream. Collection and transfer of food wastes is performed so that these attractants are stored 

safely, moved between facilities securely and are burned in the incinerator promptly. 

2.1.1.4 Targeting Pre-cursors to the Formation of Dioxins and Furans 

Chlorine, in almost any form, is the key component required for dioxin and furan formation. Reducing or 

removing the chlorinated material that enters incinerators is the first minimization strategy to reduce 

the formation of dioxins and furans. Removing all chlorine compounds is extremely difficult because 

chlorine is used in the manufacture of a large variety of products, and in many cases there are no 

substitutes. Poly vinyl chloride (PVC) containing products are, however, eliminated from the incinerator 

waste stream to the extent possible. Sewage sludge also generally contains chlorinated compounds. 

TMAC may incinerate adequately dried sewage sludge or alternatively store this material in 

biodegradable bags (in a secure location not accessible to wildlife) until it can be buried in the 

overburden stockpile or beneath tailings in the Tailings Impoundment Area. 

The following components of the waste stream must be removed before incineration to reduce the 

presence of potential catalysts and to reduce the presence of materials that may form or act as 

precursors for the formation of dioxins and furans:  
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 Metals: The inorganic component of the waste is largely made of metal-containing materials. During 

combustion, it is possible for these metals to become catalysts for the formation of dioxins and 

furans and it is, therefore, important that metal be eliminated from the waste stream destined for 

incineration. The metals include foils, batteries, nails and screws, painted wood products, aerosol 

cans, etc. 

 Plastic: Plastics, particularly PVC, must be eliminated from the incinerator waste stream to the 

extent possible. The chlorine compounds contained in PVC and plastics are an ideal building block 

for the formation of dioxins and furans. 

 Medical Waste: Medical waste can potentially be the biggest source of dioxin- and furan-forming 

material. Medical waste contains a mix of sharps made of metal, plastics (frequently PVC) and 

organic material which frequently contain chlorine compounds. This is an ideal mix for forming 

dioxins and furans. TMAC avoids incinerating these materials to the extent possible by segregating 

them from the incinerator waste stream.  

By following these waste separation guidelines the extent of dioxin and furan formation will be reduced. 

2.1.2 Management Response 

TMAC’s current waste segregation practices greatly reduce the volume of plastics, metals, glass, and 

other potential catalysts for dioxin and furan formation from ending up in the incinerator waste stream.  

Containers are set up throughout camp buildings to collect batteries, aerosol cans, food cans and glass 

containers, domestic plastic containers (toiletries, etc.), refundable cans/bottles and medical wastes. 

Separate labelled waste containers are available for plastic construction debris, cardboard, 

non-burnable wood and rags/absorbent pads. All kitchen grease is securely stored for offsite disposal 

and does not enter the incinerator waste stream. 

2.2 Dioxin and Furan Emissions 

Polychlorinated dibenzo-p-dioxins (PCDDs) and polychlorinated dibenzofurans (PCDFs), commonly known as 

dioxins and furans, respectively, are predominantly a result of human activity. These substances are toxic, 

persistent, and bio-accumulative. Due to their extraordinary environmental persistence and capacity to 

accumulate in biological tissues, dioxins and furans are slated for virtual elimination.  

Dioxin and furan contamination found in soil, water, sediments, and tissues are the subject of national 

guidelines for dioxins and furans. The CWS Dioxin/Furan guideline for incineration is 80 pg I-TEQ/m3, 

where pg = picogram, I-TEQ = international toxic equivalent, m3 = cubic metre.  

The exact mechanism of dioxin and furan formation in incinerators is poorly understood, but generally 

they form during the thermal breakdown of organic materials in the presence of transition metals and 

chlorinated compounds. Dioxin formation takes place as the flue gas cools from the initial 1,000°C to 

about 250°C, with peak dioxin and furan formation occurring in the range of 650°C to 250°C.  
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Regardless of how dioxins and furans are formed, certain operating conditions increase the potential for 

formation of these compounds including: 

(a) Incomplete combustion of fuel; 

(b) An oxidizing atmosphere; 

(c) Presence of a chlorine source; 

(d) Fly ash surfaces (carbon source); 

(e) Fly ash with degenerated graphite structures; and 

(f) Presence of catalytic metals (copper, iron, manganese, zinc, etc.). 

2.2.1 Management Response 

Dioxin and furan emissions from incinerators may be reduced by: 

 Reducing or removing certain waste types from the incinerator waste stream as described above 

through appropriate waste sorting techniques; 

 Placement of waste in the incinerator chamber and operating the incinerator according to 

manufacturer specifications to ensure optimal burning efficiency and provide adequate destruction 

of dioxins and furans; and 

 Use of Pre-Operational, Operational and Maintenance Checklists and Log Books to ensure that the 

unit is operated in a safe and efficient manner. 

TMAC has selected and will continue to select incinerator technology that should reduce the extent to 

which dioxins and furans can form. This is achieved through the following mechanisms: 

 Use of dual or secondary chamber incinerator technology with a clear burn process defined which 

eliminates spurious burn conditions and operator error. 

 Operating each incinerator unit within the manufacturer specifications to achieve adequate 

temperatures and residence time. This should allow the materials to be combusted completely so 

that no precursors are available for dioxin and furan formation during cooling. 

2.3 Mercury Emissions 

Waste incineration has historically been responsible for a portion of the mercury emitted in Canada; 

however reductions in emissions have been apparent nationwide since the implementation of the CWS 

and the requirement to monitor specific emissions. Improved exhaust gas controls can reduce emissions 

of acid gases and fine particulates in addition to new activated carbon injection systems that decrease 

emissions of mercury and dioxins and furans.  

At the same time, action has been taken by many product manufacturers to reduce the mercury content 

of consumer goods which could end their life cycle in domestic solid waste (e.g., alkaline batteries) and 

thus have reduced the mercury available in the waste stream.  
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Emission limits are expressed as the concentrations of specific compounds and elements present in the 

exhaust gas exiting the stack of the facility. New or expanding facilities are expected to comply with the 

standard upon attaining normal full scale operation, while the limits for existing facilities are capable of 

being met using generally available technology (or waste diversion). Larger facilities are subject to 

annual stack testing to verify compliance with the limit. Mercury emission limits are presented in 

Table 2.1. 

Table 2.1. Canada-Wide Standard for Mercury Emissions 

Source Mercury Standard 

Municipal waste incineration 20 µg/Rm3 

Hazardous waste incineration 50 µg/Rm3 

Sewage sludge incineration 70 µg/Rm3 

Medical waste incineration 20 µg/Rm3 

 µg = microgram, Rm3 = reference cubic metre 

2.3.1 Management Response 

TMAC disposes of any waste stream that may contain mercury, including thermostats, thermometers, 

light bulbs, etc., at an off-site facility. These items are placed in labelled collection containers located 

throughout the camp and facility. Waste management employees screen for all possible mercury 

contaminated waste and ensure all relevant regulations are adhered to regarding handling, storage and 

transport for offsite disposal. For more information regarding the regulations and waste shipment 

procedures please refer to the Hope Bay Hazardous Waste Management Plan.  

2.4  Incinerator Capacity and Operations 

Incinerator capacity has been selected to ensure timely and effective management of the volumes of 

burnable domestic waste generated at Hope Bay. Incinerator details, including model, capacity, location, 

status and reference to operating details and manuals are provided in the site-specific modules 

appended to this plan.  

2.4.1 Management Response 

The Hope Bay site waste management facilities are closely supervised and waste management personnel 

are present to monitor incinerator burns and document burn conditions and other relevant information. 

Incinerator units may be enclosed within shelters to ensure efficiency of the burn process is optimized. 

Employees are trained prior to commencement of work so that they are aware of the operational 

procedure and capacity of the incinerator, and health and safety risks associated with the incinerator 

and its operation. 

2.4.1.1 Burn Process Operational Overview 

Batch waste incineration is a process that occurs through charging the incinerator unit with a discrete 

load or quantity, and allowing a complete burn cycle to finish before the next load is burned. 
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This process is critical to the efficiency of the burn. Standard operating procedures outline the process 

to prepare and properly load each incinerator in accordance with manufacturer instructions to optimize 

burn efficiency.   

2.4.1.2 Batch Preparation of Waste 

Using categories defined by the supplier of the incinerator, the approximate waste composition of a 

batch is determined for each incinerator model used. Understanding the typical waste stream 

composition is important as it leads to key opportunities for waste management generally and 

specifically for incineration control on site. Periodic audits of the waste stream using incinerator logs and 

operational checklists will guide continuous improvement of batch preparation processes. 

Daily record keeping and operator experience will assist in ensuring batches are prepared consistently 

and within the capacity of the specific incinerator unit. The weight of the various waste categories 

loaded into the incinerator determine the proper batch composition for efficient burn cycles. 

An appropriate load composition would roughly be represented by: 

55% Food Waste / 23% Paper or Cardboard Waste / 22% Other 

2.4.1.3 Health and Safety 

All incinerators at Hope Bay will be operated in accordance with the manufacturer’s instructions. 

All operators will have appropriate training before being tasked with operating any unit or handling 

waste and will include the identification of any potential hazards that could be encountered while 

performing these tasks. Standard operating procedures outline the appropriate personal protective 

equipment that is required by all personnel operating the incinerator system.  

2.4.1.4 Training 

Personnel with the responsibility of operating incinerators at Hope Bay will be required to read and 

comprehend this Incinerator Management Plan, the Operating and Maintenance Manual(s) relevant to 

the unit they will be operating, and any Standard Operating Procedures that support this Plan or provide 

site-specific information required for safe and effective incinerator operations.  

In addition, an on-site training program will be provided to cover all aspects of incinerator management 

including: equipment pre-checks, operation, maintenance, monitoring, and record keeping. The training 

also includes identification of activity related risks, knowledge and use of job-specific PPE, as well as 

proper handling, storage, and disposal of all ash generated from the facility. A supervised competency 

evaluation is conducted for all trainees. 

The training is both job-specific and equipment-specific and is provided to any site personnel assigned 

the responsibility to oversee, inspect, maintain, or monitor the incinerator.  
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2.5 Ash Management 

Bottom ash in the incinerator can contain pollutants of concern including mercury, lead and cadmium. 

These residuals in the ash can be reduced to acceptable levels with proper segregation of non-burnable 

items from the incinerator feed stock and through maximizing efficient burn practices. The Environmental 

Guideline for Industrial Waste Discharges into Municipal Solid Waste and Sewage Treatment Facilities 

published by the Government of Nunavut in 2011 establishes the criteria for determining whether the 

bottom ash from open burning or incineration is appropriate for disposal in a landfill.  

2.5.1 Management Response 

The incinerator ash sampling program established for Hope Bay will determine the proper disposition of 

bottom ash. Once the combustion chamber of the incinerator is cool, the incinerator operator will 

remove the ash from the previous burn cycle before reloading the incinerator. During ash removal, the 

operator will inspect and clean the combustion air holes, inspect the burner tip for damage, and will also 

collect ash samples for analysis. 

The remaining ash is placed into metal containers to be weighed. Once weighed and documented, these 

contents are then transferred into a labelled drum. When full, this drum is sealed and stored to await 

results of the ash sampling. 

A composite sample of ash is sent to an external laboratory for analysis of: 

 Leachable metals; 

 Leachable mercury; 

 Leachable benzene, toluene, xylenes, and ethylbenzene; 

 Paint filter; and 

 Flash point. 

The details of this sampling program can be found in standard operating procedures for ash sampling for 

the site incinerators and burn pan. Results of the sampling will determine if the ash can be disposed of 

as non-hazardous waste (landfilled) or must be treated as hazardous waste and managed in accordance 

with the site Hazardous Waste Management Plan. Ash sampling analysis records are maintained on site, 

and may be conveyed offsite to receivers of ash shipments if warranted. Hazardous waste shipments 

will follow the Transportation of Dangerous Goods (TDG) regulations as well as the Interprovincial 

Movements of Hazardous Waste regulations. The Waste Management Facility maintains a tracking 

report of all ash shipped from Hope Bay. Certificates of Disposal for waste shipped off site are provided 

by the off-site waste handling facility. This is provided so waste generators can demonstrate to 

regulatory authorities that their waste is being handled by an approved facility and that the waste was 

disposed according to applicable federal and territorial regulations. 
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2.6 Fuel Storage 

Incinerator units are supplied by dedicated diesel fuel tanks.  

2.6.1 Management Response 

The fuel storage, secondary containment and fuel delivery lines are subject to regular inspection. There 

are also spill kits available nearby in the event of a spill or leaking fuel line. 
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3 Monitoring and Evaluation 

3.1 Inspections 

Routine inspections of the incinerator and associated facilities will be conducted by a qualified individual 

prior to every use of the incinerator as per stand operating procedures.  

Detailed standard operating procedures for each type of incinerator unit contain the specific inspection 

checklists that are utilized. All raw data records from the operation of the incinerator will be retained for 

inspection by the appropriate authorities. 

3.2 Monitoring 

3.2.1 Incinerator Stack Testing 

The Water Licence requires that TMAC demonstrate that the incinerators are in compliance with the 

CCME CWS for air emissions of dioxin, furan and mercury. A third-party service provider is used for 

monitoring emissions when the stack testing requirement is triggered. The requirement for stack testing 

is outlined in the CWS for dioxins and furans and the CWS for Mercury, with triggers related to 

operational state, volumes and types of wastes burned. The testing will be conducted when the 

thresholds for monitoring are met, unless otherwise approved by Environment Canada, and in 

accordance with the project Air Quality Management Plan. 

The following parameters are required to be monitored based on the CWSs: 

 Dioxin; 

 Furan; and 

 Mercury. 

Results of samping are reported annually to the NWB and the Nunavut Impact Review Board (NIRB), and 

emissions data is used for calculating and reporting non-fugitive (point source) emissions to the National 

Pollutant Release Inventory (NPRI). 

3.3 Documentation and Reporting 

TMAC maintains detailed records for the operation of the incinerator. Records will be kept on file for 

each burn and will be available for audit by TMAC management or regulatory agency representatives. 

Any out-of-specification situations will be raised immediately and the incinerator should not be used 

until maintenance or remedial measures have been applied. 

To demonstrate appropriate operation and maintenance of the incinerator, the facility will maintain 

records containing, at minimum, the following information: 
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 A list of all staff who have been trained to operate the incinerator; type of training conducted and by 

whom; dates of the training; dates of the refresher courses; 

 All preventative maintenance activities undertaken on the equipmen; 

 Records of operation of the incinerator; 

 Records of quantities and types of waste incinerated; 

 Summarized annual auxiliary fuel usage; 

 The quantity and disposal location of incinerator residual ash; and 

 Results of any stack emission monitoring and ash sampling information. 

Monthly Waste Summary 

A monthly summary tracks incinerator burns per day, the weight and type of waste prior to the burn and 

the amount of ash produced. Notes from daily operations are included in this summary. A chart is 

produced that compares the volume of waste burned to the amount of ash produced. This information 

is used to determine any trends apparent in the incineration process and identify opportunities where 

improvements could be implemented. The summary of waste burned during the calendar year is also 

used for calculations and reporting to the NPRI, by July 1 each following year. 
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4 Contingencies 

Multiple incinerators are utilized at the Hope Bay project. This redundancy ensures there is limited 

interruption to management of the incinerator waste stream, and reduces the possibility that stockpiling 

of any burnable domestic waste is required. In the event that temporary stockpiling is required, all food 

waste is packaged and stored securely from access by wildlife until functioning of the incinerator 

can resume. 
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Conformity Table 

Licence Part Item Topic Report Section 

2AM-DOH1335 F 1 The Licensee shall implement the following 
waste management plans as approved by the 
Board: Hope Bay Project Incinerator 
Management Plan. 

Full Document  

F 6 The Licensee shall dispose of all food Waste in an 
incinerator designed for this purpose and meets 
the requirements of the Canada-Wide Standards 
for Dioxins and Furans and Canada Wide 
Standards for Mercury emissions or other 
standards as they become available 

Section 1.1, 2.2, 2.3 
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A1 Introduction 

The Type A Water Licence No. 2AM-DOH1335 issued to TMAC by the Nunavut Water Board (NWB) 

allows the incineration of approved waste streams.  

TMAC is required, under Part F of the Licence, to implement the Hope Bay Project Incinerator 

Management Plan and dispose of all food Waste in an incinerator designed for this purpose and meets 

the requirements of the Canada-Wide Standards for Dioxins and Furans and Canada Wide Standards for 

Mercury emissions or other standards as they become available. 

A1.1 Background 

A1.1.1 Overview of Doris Incineration Compliance 

It is the aim of TMAC to continue implementing the practices that reduce the probability of formation of 

pollutant compounds during waste incineration. In addition, TMAC will comply with the relevant Canada-

wide Standards for Incinerator emissions, through effective waste segregation and efficient burn practices.  

A2 Incinerator Management at Doris 

Two incinerators for the Doris project are currently located at the Roberts Bay laydown waste 

management facility with a third planned for installation in 2019. Two older incinerators units are 

CY‑2050-A-FA models with a capacity of burning 75 kg of waste per hour. The operating manual for 

these units is provided in Appendix A of this module. 

The one new incinerator is a CY-100-CA-D model with a capacity of three (3) Batches/Day and about 150 to 

185 kg/Batch. The CY-100-CA-D is a dual-chamber incinerator, operated under starved-air conditions with 

batch feeding. The operating manual for this unit is provided in Appendix B of this module. 

Waste management at Doris involves comprehensive sort-at-source and segregation of domestic wastes 

generated at the Doris Camp, return of all food waste attractants from remote worksites to the Doris 

Camp domestic waste stream, and collection of wastes for transfer to the centralized waste 

management area at Roberts Bay for timely incineration.  

A3 Monitoring and Evaluation 

TMAC is required to report the results of Incinerator Stack Testing in the 2AM-DOH1323 Licence Annual 

Report by March 31 of each year when stack testing is required. A third-party consultant is contracted to 

conduct the test, and their report is forwarded to the NWB and NIRB; in addition, the results are 

summarized in annual reporting to those agencies. 

Bottom ash for incinerators located at Doris Camp is sampled as outlined in Section 2.5.1 of the main 

body of this Incinerator Management Plan. 

Records of materials deposited to the landfill (when constructed), including qualifying incinerator ash, 

will be reported annually to the NWB per the relevant requirements of the Licence. 
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1 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 

Title 
Brief Description 

2 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. 

3 System Description 
The components of both the single-chamber and dual chamber 
designs and their functions are described 

4 Operation and Maintenance 
How to operate and maintain the system, including safety equipment 
to be used. 

5 Warranty 
Terms of the warranty 

 

2 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.   

                                                 
1 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..  
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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. 

 
 

 
 
 
 
 
 
 
 
 
 

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:  

                                                 
2 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. 
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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.  

  
 

 
 
 
 
 
 
 
 
 
 

 
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). 

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

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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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* HV of whole waste:
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Table 2 Classification and Properties of Common Wastes 
 

Type* Description Components 
Weight % MJ/kg 

Moist Comb Non-C HHV 
(A/F) 

0 Trash 

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. 

10% 85% 5% 19.7 

I Rubbish Trash  + Type 3 (up to 20%) 25% 65% 10% 15 
2 Refuse Rubbish and Garbage 50% 43% 7% 10 

3 Garbage Animal and vegetable wastes, restaurants, hotels, markets, 
institutional, commercial and club sources 70% 25% 5% 5.8 

4 Animal/ 
Pathological 

Carcasses, organs, hospital and laboratory abbatoir, 
animal pound, veterinary sources  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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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 MJ/kg A/F * Component MJ/kg A/F * 

Kerosene, Diesel … 44 Leather 16 
Plastics 46 Wax paraffin 44 
Rubber, Latex 23 Rags (linen, cotton) 17 
Wood 18 Animal fats 39 
Paper 17 Citrus rinds 4 
Agricultural waste 17 Linoleum 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 
Volatile Moisture FC Ash FC/V 

%wt %wt %wt %wt - 
Coal (bit.)  30 5 45 20 1.5 
Peat  65 7 20 8 0.3 
Wood  85 6 8 1 0.1 
Paper  75 4 11 10 0.15 
Sewage sludge  30 5 20 45 0.66 
MSW  33 40 7 20 0.21 
RDF  60 20 8 12 0.13 
PDF  73 1 3 13 0.04 
TDF  65 2 30 3 0.46 
PE,PP,PS  100 0 0 0 0 
Plastics + Colour 98 0 0 2 0 
PVC  93 0 7 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 Air Blower 
Series No. 

Burner Rating PC 
Volume 

Approximate 
Maximum 
Capacity* 

(Type 3 Waste) 
1000 

Btu/h GJ/h ft3 m3 lb/h kg/h 

CY-1013-FA AMU 400 350 0.37 13 0.37 90 40 
CY-1020-FA AMU 400 490 0.51 20 0.5 110 50 
CY-1050-FA AMU 625 700 0.73 50 1.3 245 112 

CY-2020-FA PC: AMU 400 
SC: AMU 245 

PC: 490 
SC: 280 

PC: 0.51 
SC:  0.29 20 0.5 110 50 

CY-2050-FA PC: AMU 625 
SC: AMU 225 

PC: 700 
SC: 280 

PC: 0.73 
SC: 0.29 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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Figure 5 Photograph of the Single-Chamber Design 
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Figure 6 Photographs of  the Dual-Chamber Design
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Table 7 Components and Their Functions 
 

COMPONENT FUNCTION DESCRIPTION 
Primary Chamber Waste combustion WES *. Refractory lined  

(3 “), insulated (1”) 
 Burner Supply heat to ignite and sustain 

combustion 
Beckett SF or Midco 
Incinomite 

 Blower Supply air (oxygen) for combustion AMU series 
Secondary Chamber Complete combustion WES *. Refractory lined 

(3”), insulated (1”) 
 Burner Supply heat to ignite and sustain 

combustion 
Beckett SF or Midco 
Incinomite  

 Blower Supply air (oxygen) for combustion AMU Series 
Control Panel Timers for burner and blower 

operations 
Intermatic 

Diesel Tank Supply of auxiliary fuel WES * 
Valve Cut off fuel to burner(s) (General) 
Filter Prevent clogging of burner nozzle LFF 22 
Stack Disperse hot flue gas  WES *.   SS Stack 
Electrical System Burner and blower operations 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 Incineration 
1. Re-check the burner and blower operations 
2. Pre-heat the combustion chambers for 10 minutes: close doors and set the burner 

timer for 10 minutes 
3. Load waste to Primary Chamber up to 60% of its volume 
4. 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. 
5. 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 shut-

down 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. 

2. 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. 

3. 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. 

4. 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. 

5. 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. 

 
6. 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. 

7. 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. 

8. 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. 

9. 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. 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. 

11. 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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6 APPENDIX A: INFORMATION SHEETS AND MANUALS FOR BURNERS 
AND BLOWERS 



Description Part #

Gun Burner Beckett, WIC 201 x 6", diesel fired 7007006

Gun Burner Midco J83DS, natural gas or LPG fired 7009000

Air Tube Combination for WIC 201 7900188

Coupling, Flex for WIC 201 7009183

Fuel Pump A2YA7916 Suntec 7009182

Blower Wheel for WIC 201 7009184

Motor 1/3 HP for WIC 201 7009186

Transformer, Ignition "S" for WIC 201 7009187

Stainless Steel Stack, 15" dia x 10' (CY 1050/2050) 7030101

Stainless Steel Stack, 13" dia x 10' (CY 1020/2020) 7020101

Stainless Steel Stack, 10" dia x 2m (CY 1013)

Spark Arrestor, Stainless Steel 15" (CY 1050/2050) 7030107

Spark Arrestor, Stainless Steel 13" (CY 1020/2020) 7020107

Spark Arrestor, Stainless Steel 10" (CY 1013)

Stack crating for shipping 13" stack 7020102

Stack crating for shipping 15" stack 7030102

Nozzle (specify GPH, angle, pattern) 7006122

Gasket, Ceramic Fibre 1/8" x 2"      (price per foot) 7000062

Gasket Cement, HT Silicone Tube 7000064

Refractory Cement Bag 7000120

Timer, 60 min Spring Wound 7000145

Timer, Blower 120m Spring Wound 7000146

Filter Adaptor 7001116

Filter, Fuel LFF22 7001117

Fuel Tank, 1000 L Double Wall Enviro 7041112

Delhi Blower D530 (CY 2050-models older than 2007) 7000054
AMU625 Blower ( CY2050FA D) 7000058

AMU Secondary Blower 245 (CY2050/2020) (replaces 

the Delhi D530 on 2007 and newer models) 7000075

AMU 400  Blower ( CY1020FA D) (CY 1020/ 2020/ 

1013) 7000055

Forced Air Incinerator PARTS LIST
(CY 1013/1020/2020/1050/2050 FA "D")

O:\Westland\Manual\Forced Air Operator Manual\Forced Air spare  Parts List - v3.xls 2009-06-12
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B1 Introduction 

The Type B Water Licence No. 2BE-HOP1222 issued to TMAC by the Nunavut Water Board (NWB) allows 

the incineration of approved waste streams.  

Old Windy Camp was closed for operations in 2008 and is undergoing closure and reclamation. A New 

Windy Camp is permitted under the current water licence, but has not yet been constructed. No 

domestic wastes are produced at Windy Camp and there is no incinerator operated under this Licence. 

Waste produced in support of the Regional Exploration surface drilling program or generated during 

water management and licence compliance activities executed under this licence is transported to Doris 

Camp and managed as part of the Doris Camp waste stream. This waste undergoes the same 

comprehensive sort-at-source and segregation processes as domestic wastes generated at the Doris 

Camp. Waste is collected and transferred to the centralized waste management area at Robert Bay for 

timely incineration. 

The Incinerator Management Plan has been prepared and is being submitted by TMAC to address the 

requirement specified in Part F, Item 6 of the 2AM-DOH1335 Water Licence, and also includes the plan 

for incineration throughout the Hope Bay belt. The plan addresses all relevant aspects of waste stream 

management, and the operation, maintenance and monitoring of incinerator units used to burn 

permitted wastes. The plan includes the management and disposal of all residual ash waste generated 

by the operation of the incinerator.  

B1.1 Background 

B1.1.1 Overview of Windy Incineration Compliance 

Domestic waste is not produced at Windy Camp and is managed as part of the Doris Camp waste 

stream. Incineration at Doris North, under the prior project owner, was demonstrated to comply with 

the relevant Canada-wide Standards for incinerator emissions, through effective waste segregation and 

efficient burn practices. It is the aim of TMAC to continue implementing the practices that reduce the 

probability of formation of pollutant compounds during waste incineration. 

B2 Incinerator Management at Windy 

There is no incinerator operated at Windy Camp at this time. 

B3 Monitoring and Evaluation 

TMAC is required to report a summary of waste disposal activities in the 2BE-HOP1222 Licence Annual 

Report by March 31 of each year. No wastes are currently deposited under the 2BE-HOP1222 Licence. 

All incinerator monitoring is reported under the 2AM-DOH1335 Licence Annual Report. 

Records of materials deposited to the landfill (when constructed), including qualifying incinerator ash, 

will be reported annually to the NWB per the relevant requirements of the Licence. 
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C1 Introduction 

Both the Type B Water Licence No. 2BB-MAE1727 and the Type A Water Licence No. 2AM-DOH1335 

issued to TMAC by the Nunavut Water Board (NWB) allows the incineration of approved waste streams. 

The Incinerator Management Plan has been prepared and is being submitted by TMAC to address the 

requirement specified in Part F, Item 6 of the 2AM-DOH1335 Water Licence, and also includes the plan 

for incineration throughout the Hope Bay belt. The plan addresses all relevant aspects of waste stream 

management, and the operation, maintenance and monitoring of incinerator units used to burn 

permitted wastes. The plan includes the management and disposal of all residual ash waste generated 

by the operation of the incinerator. 

C1.1 Background 

C1.1.1 Overview of Madrid Incineration Compliance 

Domestic waste will not be incinerated Madrid North or Madrid South sites. Any domestic waste 

produced at Madrid North or Madrid South will be transported to Doris for treatment.   

C2 Incinerator Management at Madrid 

There is no incinerator operated at Madrid North or Madrid South at this time. 

C3 Monitoring and Evaluation 

TMAC is required to report a summary of waste disposal activities in the 2BB-MAE1727 Licence Annual 

Report by March 31 of each year. No wastes are currently deposited under the 2BB-MAE1727 Licence. 

All incinerator monitoring is reported under the 2AM-DOH1335 Licence Annual Report. 

Records of materials deposited to the landfill (when constructed), including qualifying incinerator ash, 

will be reported to the NWB per the relevant requirements of the Licence. 
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F 7 The Licensee shall dispose of all food Waste in 
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meets the requirements of the Canada-Wide 
Standards for Dioxins and Furans and Canada 
Wide Standards for Mercury emissions or 
other standards as they become available 

Section 1.1, 2.2, 2.3 
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D1 Exploration 

D1.1 Introduction 

The Type B Water Licence No. 2BB-BOS1727 issued to TMAC by the Nunavut Water Board (NWB) allows 

the incineration of approved waste streams.  

Boston Camp was closed in 2011 and remained in a state of Care and Maintenance until June 2017. The 

camp was reopened in June 2017 to support seasonal exploration activities surrounding the Boston Camp.  

The Incinerator Management Plan has been prepared and is being submitted by TMAC to address the 

requirement specified in Part F, Item 7 of the 2AM-BOS1835 Water Licence, and also includes the plan 

for incineration throughout the Hope Bay belt. The plan addresses all relevant aspects of waste stream 

management, and the operation, maintenance and monitoring of incinerator units used to burn 

permitted wastes. The plan includes the management and disposal of all residual ash waste generated 

by the operation of the incinerator.  

D1.1.1 Background: Overview of Boston Incineration Compliance 

Incineration at Boston Camp, under the prior project owner, was demonstrated to comply with the 

relevant Canada-wide Standards for incinerator emissions and waste ash disposal, through effective 

waste segregation and efficient burn practices. It is the aim of TMAC to continue implementing the 

practices that reduce the probability of formation of pollutant compounds during waste incineration. 

D1.2 Incinerator Management at Boston 

One incinerator is located at Boston Camp and is a CY-20-20-FA-D model with a capacity of burning 

50 kg of waste per hour. This unit was recommissioned in June 2017, and is used to support seasonal 

exploration activities. Waste management at Boston involves comprehensive sort-at-source and 

segregation of domestic wastes generated at the Boston Camp, return of all food waste attractants from 

remote worksites to the Boston Camp domestic waste stream, and collection of wastes for transfer to 

the designated waste incineration area.  

All residual ash generated waste generated by the operation of the incinerator is transported to Doris 

Camp for disposal.  

D1.3 Monitoring and Evaluation 

TMAC is required to report a summary of waste disposal activities in the 2BB-BOS1217 Licence Annual 

Report by March 31 of each year. No wastes are currently deposited under the 2BB-BOS1217 Licence. All 

incinerator monitoring is reported under the 2AM-BOS1835 Licence Annual Report. 
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D2 Operations 

D2.1 Introduction 

The Incinerator Management Plan has been prepared to addresses all relevant aspects of waste stream 

management, and the operation, maintenance and monitoring of incinerator units used to burn 

permitted wastes. The plan includes the management and disposal of all residual ash waste generated 

by the operation of the incinerator for the Hope Bay Belt.  TMAC ‘s vision is to continue to utilize existing 

plans for all developments on the Hope Bay belt, and modify the plans as required and at the 

appropriate stage of permitting or development of the Project. This includes updates related to the 

proposed Madrid-Boston Phase 2 Development.  

D2.2 Incinerator Management at Boston 

Subject to permitting, when the proposed Phase 2 Boston Camp has been constructed and it enters into 

the operational phase of the project, the same point source waste segregation and efficient burning 

practices achieved at Doris Camp and Madrid will be applied.  

D2.3 Monitoring and Evaluation 

As per 2AM-BOS1835 requirements, TMAC report a summary of waste disposal activities in their Annual 

Reports to the NWB by March 31 of each year.  
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