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Introduction
This Waste Management Plan is effective from the date of issuance of the Land Use Permit currently
being applied for by Voyageur Exploration Ltd. (Voyageur) on its Tharsis property located
approximately 170 km northeast of Yellowknife, NWT, until the expiry of said permit. The Tharsis
campsite is tentatively located at the following coordinates: 63° 54' 34.8" North and 113° 09' 19.7"
West. The Waste Management Plan has been prepared for internal company use and distributed to
the Wek’eezhii Land and Water Board for approval, as part of Voyageur’s Land Use Permit
application. Copies and updates of this Plan may be obtained by contacting:
Jared Suchan

Ryan Bachynski

Managing Partner

Managing Partner

Phone: 306-531-6022

Phone: 306-536-3599

Email: jsuchan@voyageurexploration.ca

Email: rbachynski@voyageurexploration.ca

The purpose of Voyageur’s Waste Management Plan is to outline procedures for reduction, recycling,
storage, and disposal of waste materials at the Company's exploration camp in the Squalus Lake
area of the Northwest Territories. This plan provides the protocol for storage and disposal of solid
waste, sewage, and greywater that will minimize health and safety hazards, environmental damage,
wildlife attractants, and reclamation costs.

Scope of Waste Management Plan
Voyageur’s waste management plan is an integral part in upholding the company’s environmental
policy and goal to minimize health and safety hazards, environmental damage, wildlife attractants,
and reclamation costs. Disposal of waste from the Tharsis camp will comply with all relevant acts,
regulations and permit requirements and incorporate the principles of source reduction, reuse, and
recycling. This plan will cover the waste management operations at the Tharsis camp for the period
of the Land Use Permit for which Voyageur is currently applying.
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Company Environmental Policy
Table 1 presents regulations that will be strictly enforced. The sensitivity of the northern environment
and its importance to First Nations people in terms of livelihood and cultural significance are very
important to the employees of Voyageur. It is paramount that we set and maintain high environmental
standards. Our performance is monitored by government agencies, representatives of Aboriginal
organizations, nearby communities, and by our peers.
Table 1 Environmental regulations.
Item

Description

1

No unnecessary destruction of vegetation.

2

No harassment or feeding of wildlife. All food and garbage will be stored in a manner that
will not attract wildlife. Animals conditioned to obtaining food from humans can become
dangerous and may have to be destroyed.

3

No pollution of the campsites or work area – all garbage from the field will be returned to
camp daily for disposal in the appropriate manner. All campsites will be kept clean. Land
use inspectors can inspect the campsite at any time. They have the power to suspend
operations if standards are not met. Be cautious when transferring fuel from drums to fuel
tanks to minimize fuel spillage. Any leaking drums or cylinders around the camp are to be
reported immediately to the project manager or the camp manager. Drip trays and doublewalled containment will be used wherever possible.

4

Be careful with fire – all fires (for the incineration of waste) will be extinguished completely.
Various containers will be provided around camp for the disposal of cigarette butts.

5

Fishing licenses are required in most areas of Canada. Purchase one before you arrive in
camp. Responsible fishing is encouraged – keep what you catch and eat what you catch.
The local fish can be returned to the water if simple lures (e.g., flies, barbless) are used and
minimal damage is done on catching.

6

No unauthorized firearms are allowed in a Voyageur camp. Hunting is not allowed by either
personnel or contractors, while working out of the camp. It is not a part of the Voyageur
activities, and most land use licenses do not permit it.
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Project Description
Figure 1 presents the location of the Tharsis Property. During the operation of the exploration
program, progressive restoration of field sample and drill sites will occur on an ongoing basis.
Diamond-drilling may consist of up to 100 drill holes per year, with plans for the first year consisting
of up to 15 drill holes. Small-diameter reverse-circulation (RC) drilling is proposed as an alternative
to infill between diamond holes to reduce costs and use of water. While these lightweight rigs have
many positive aspects to them, they provide minimal geological and geotechnical information and are
best used in conjunction with diamond-drilling. Water for the drilling will be the nearest source (i.e.,
waterbody or watercourse) to the drill targets. Water sources that are within 1 km will be considered
for pumping directly to the drill. The diamond-drilling is expected to use 35 m3/day to 45 m3/day per
drill. The RC drilling will use virtually no water; however, 0.5 m3/day is allocated for each drill hole.
The temporary tent camp is planned for a central location on the property as a base of operations
for exploration activities. Capacity for the camp will be to a maximum of 30 people with the average
being around 15 for the majority of the exploration program. A small sump is to be dug for wastewater
and will be filled in upon completion of the program. The location of this sump will be at a minimum of
100 m from the highest water point of any local water sources to ensure no risk of contamination.
Garbage will be sorted into combustible and non-combustible, and the non-combustible garbage and
human waste will be flown to Yellowknife for proper disposal. A temporary landing strip to
accommodate aircraft as large as an ATR 42-320 may be prepared on the lake-ice adjacent to the
camp, to minimize frequency of flights required and reduce environmental impacts. There is potential
ground-access to the property via Wekweètì or the Tibbit-Contwoyto Winter Road. If access to the
property via either point becomes needed, Voyageur will conduct an Archaeological Impact
Assessment to guide the routes of these access trails/roads. At the end of the program, if a renewal
of the permit is not sought, all unnecessary equipment will be removed for handling elsewhere. Any
potential spill sites will be inspected and cleaned up. All camp infrastructure (tents/shacks) will be
completely removed and the land returned to a stable condition. All fuel storage sites and caches will
be removed at the end of the project. Any contamination will be cleaned up as per the Spill
Contingency Plan.
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Figure 1 Location of the Tharsis Property.
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Site Information
The Tharsis campsite is tentatively located at the following coordinates: 63° 54' 34.8" North and 113°
09' 19.7" West. Capacity for the camp will be to a maximum of 30 people with the average being
around 15 for the majority of the exploration program. Table 2 presents a tentative list of structures
to be erected at the campsite. Up to 30 bottles (100 lbs) of propane are to be stored in camp. At the
fuel cache, up to 150 drums (205 L) of aviation fuel, diesel, and gasoline are to be stored. All fuel is
to be stored within a secondary containment. The cache will be located a minimum of 100 m from
the normal high-water mark, and in such a manner that no fuel can enter any such waterbody. Daily
inspections of fuel will be conducted to ensure there are no leakage or spills. Spill kits will be provided
at the camp and will be restocked after each use.
Table 2 Campsite structures.
Item, Purpose
Tent, Sleeper
Tent, Kitchen
Tent, Dry
Tent, Office
Tent, Core Logging
Tent, Washroom
Shack, Generators

Quantity
3
1
1
1
1
1
1

Dimensions (m)
4.3 x 4.8
4.3 x 9.8
4.3 x 12.2
4.3 x 4.8
4.3 x 4.8
4.3 x 4.8
2.4 x 2.4

Area (m2)
20.6
42.1
52.5
20.6
20.6
20.6
5.8

The camp will be constructed on level, dry, durable ground. The ground is to be gravelly, which
will allow surface water to drain, preventing erosion and destruction of any sensitive areas. No
clearing of trees will be necessary during camp construction. The camp would be accessible yearround by float/ski-equipped aircraft, and transportation to and from the project area will be by boat
or helicopter. All sumps and pits will be constructed in locations at least 100 m from the high-water
mark of any waterbody, and fuel is to be stored at least 100 m from the high-water mark of any
waterbody.
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Waste Type Identification
All waste management practices will comply with legislation, regulations and conditions of the Land
Use Permit and will incorporate the principles of source reduction, reuse, and recycling. Through
source reduction, wherever possible, products and materials will be chosen to decrease or eliminate
the amount of waste that will be generated by the company. All glass, metal, and plastic products
that are suitable to be reused or recycled will be separated in camp for eventual backhaul to
Yellowknife and appropriate disposal or recycling.

Hazardous or Potentially Waste
Table 3 presents a list of important hazardous waste telephone numbers. A small amount of
hazardous or potentially hazardous waste may be produced in the form of ash from the incinerator,
batteries (AA, AAA, 9 volt), light-bulbs, paint, used oil or spill clean-up materials. These used materials
will be sorted and stored in a well-marked, sealable metal container or containers until such time as
they are backhauled to Yellowknife for recycling or disposal in an approved facility. Voyageur will
register with the Government of NWT, Department of Environment as a Hazardous Waste Generator,
and all carriers and receivers of these materials will be informed of their need to register. All carriers
will have proper documentation in the form of a waste manifest. Please see the attached Fuel Spill
Contingency Plan and Appendix I for further details.
Table 3 Important hazardous waste telephone numbers.
Contact

Number

24 Hour Spill Report Line

(867) 920-8130

Voyageur Representative

(306) 531-6022 or (306) 536-3599

WLWB – Ryan Fequet

(867) 765-4589

GNWT – Clint Ambrose

(867) 767-9188 or (867) 446-0769
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Non-Hazardous Waste
Figure 2 presents the solid waste management stream (INAC Northern Land Use Guidelines 2011).
It shows the separation of waste that is to take place in camp to expedite the process of incinerating
combustible waste or recycling/disposal of non-combustible waste once these materials have been
backhauled to Yellowknife.

Figure 2 Solid waste management streams (INAC Northern Land Use Guidelines 2011).
Separate, sealed animal-proof containers for combustible waste (paper, cardboard, untreated
wood, food scraps – if using incinerator), non-combustible recyclables (glass, metal, plastics), noncombustible non-recyclables (food scraps – if using burn barrel, rubber, treated wood) and hazardous
waste (batteries, paint, used oil, light bulbs) will be provided at camp and clearly labeled. Combustible
materials will be incinerated daily following guidelines provided in the Technical Document for Batch
Waste Incineration (Appendix IV), and non-combustible recyclables will be thoroughly cleaned to
avoid attracting wildlife before being placed in animal-proof metal containers. Any open burning will
follow the Open Burning Guideline (Appendix V). Putrescible waste will be properly packaged by

9 of 12

Tharsis Rare Earth Element Project – Waste Management Plan

double-bagging in industrial-grade garbage bags to prevent leakage and odor. All animal proof
containers will be regularly cleaned to prevent odor and attracting wildlife. All waste will be stored in
an enclosed structure until being transported to Yellowknife for appropriate disposal. All noncombustible solid waste that has been collected will be backhauled to Yellowknife and disposed of or
recycled at an approved facility. Any available waste will be removed by charter flights as they come
and go throughout the drilling program. As removal of waste will be on-going throughout the field
season, only a minimal amount of waste will be stored at camp. At the end of each field season, all
remaining waste will be removed and the sump/pit will be filled in with soil/gravel.

Mineral Waste
This initial program will involve approximately 2,500 m drilled from various positions on the ice of
Squalus Lake, with holes typically penetrating to a depth of 100 m to 200 m. The use of two drill rigs
is currently envisioned. Core diameter will be either NQ or NQ3. All collar locations may be on land
or ice. As per normal diamond-drill operation, a temporary pump-shack will be set up beside the
nearest water source (lake or river); a maximum of 35 m3 to 45 m3 will be used per shift (totaling
maximum 70 m3 to 90 m3 per 24-h period for two rigs). Water will be recycled, and drill-cuttings
collected in either a tank or a natural depression upon completion of drilling. Casing, which would be
sealed and pulled, or may be left in some or all of the holes and cut at ground surface. The drill-core
will also remain on-site (at the camp location) and be stored in an organized fashion on sturdy racks.

Brush and Tress
Initial drill pads are anticipated to be placed on ice; however, some brush and trees may need to be
cut down to make room for drill pads further away from the lake in the future. In this event, vegetation
will be cut and pushed aside to make room for the drill. After the drilling is completed, the vegetation
will be pushed back and laid flat.

Waste Type Management
Table 4 presents the types and quantities of waste. For each of the following waste types, the source
of generation, estimated volume and treatment or disposal method of waste which may be produced
during the life of the Land Use Permit is covered.
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Table 4 Types and quantities of waste.
Waste Type

Characteristics

Potential
Environmental Effects
Potential for litter.

Estimated Volume

Treatment and Disposal Methods

Solid Waste
(Combustible)

Paper, cardboard,
untreated wood,
food scraps (if
using incinerator).

Minimal with a
crew on avg. of 15
people. Estimated
waste of less than
1 kg/person/day.

Incinerated in modified burn barrel or double
chambered incinerator daily, ash to be collected
and stored in sealed container and disposed of at
approved facility in Yellowknife.

Solid Waste
(NonCombustible)

Food Scraps (if
using burn barrel),
Plastic, metal,
glass, treated
wood, rubber.

Improper cleaning and
storage can attract
wildlife, potential for
litter.

Minimal with a
crew of 15 people.
Estimated waste
of less than 1
kg/person/day.

Collected and stored in sealed containers, then
transported to Yellowknife and recycled or
disposed of at approved facility.

Hazardous
Waste

Ash, paint, used
oil, batteries, light
bulbs.

Potential for
contamination of
ground or water, litter.

Minimal, < 0.01
m3/day.

Collected and stored in sealed containers, then
transported to Yellowknife and recycled or
disposed of at approved facility.

Sewage

Human waste.

Potential for water
contamination.

Estimated < 0.1
m3/day.

Pactos expected to be used but may use pit privies
which would be built > 100m from high-water
mark, treated with bacterial reducing agent or lime.
Pit to be filled and covered with > 30cm of soil at
end of project.

Grey water

Domestic waste
water (kitchen,
shower).

Improper drainage can
cause erosion and
damage to sensitive
areas. Food particles
can attract wildlife.

Maximum 1 m3
day.

Gravity-fed disposal to a natural depression or
constructed sump > 100 m from the high-water
mark. Food particles to be removed or filter used.
Sump to be backfilled at end of each field season.

Construction
Materials

Scrap metal,
wood.

Potential for litter.

Minimal, expected
to be removed
and reused by
contractor.

Transported to Yellowknife and recycled or
disposed of at approved facility.
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Waste Management Infrastructure
Infrastructure required at camp for the management of waste includes an incinerator, greywater
sump, and sealable containers with labels. Combustible, non-hazardous waste will be incinerated
daily in a modified burn-barrel or double chambered incinerator. The burn-barrel or incinerator will be
located downwind from the camp and placed on gravelly or rocky ground with no vegetation or
combustible material in the vicinity. The burning process will be attended at all times. If using a burnbarrel, food waste will be securely stored until removal for offsite disposal at a licensed facility. Ash
from the incinerator will be collected and barreled and backhauled to Yellowknife for appropriate
disposal. Prior to burning, combustible waste will be stored in a sealable container to avoid attracting
wildlife.
Figure 3 shows the proper construction of a greywater sump (INAC Northern Land Use
Guidelines 2011). Greywater from kitchen waste water and showers will be discharged into a sump
constructed at least 100m from any high-water mark, which will allow for slow infiltration of water into
the soil. The sump will be inspected daily to remove any food particles and will be treated with lime
or crystal lye to prevent being an attractant to wildlife. Once the sump is full or camp operations
cease, the sump will be back-filled.

Figure 3 Solid waste management streams (INAC Northern Land Use Guidelines 2011).
All non-combustible waste will be divided at camp into metal, plastic, glass, food waste and
hazardous waste containers. Putrescible waste will be properly packaged by double-bagging in
industrial grade garbage bags to prevent leakage and odor and bags will be stored in a sealable
container until backhauled. Containers will be stored in an enclosed structure before removal to
Yellowknife.
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Appendix I – Environmental Guideline for the General
Management of Hazardous Waste in the NWT

Guideline for Hazardous
Waste Management
Revised October 2017

Lignes directrices sur la
gestion des déchets
dangereux

Révisé en octobre 2017
Le présent document contient la traduction française du résumé.
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1 Introduction
Industrial, commercial, and institutional (ICI) sectors often produce residual materials during their
operations that are considered waste. Some wastes are more hazardous than others, due to their chemical,
physical or biological properties. Hazardous waste is the term used to describe waste materials that require
special handling and disposal/treatment to prevent adverse impacts on human health and the environment.
This guideline has been developed by the Environment Division of the Department of Environment and
Natural Resources for the ICI sector. The purpose of this document is to:
• provide guidance to industrial, commercial, and institutional operators in the Northwest Territories
(NWT) on the proper management of hazardous waste;
• increase awareness of the different types of hazardous waste; and
• support the tracking of hazardous waste from generation to final treatment/disposal.

Section 2.2 of the Environmental Protection Act (EPA) gives the Minister of Environment and Natural
Resources of the Government of the Northwest Territories (GNWT) the authority to develop, coordinate and
administer guidelines (See Appendix 1). This guideline does not alleviate the need to comply with any other
Act or regulation applicable to the management of hazardous waste. Section 2.6 of this Guideline provides
additional information on the roles and responsibilities of other regulatory agencies that may be involved
with the management of hazardous waste due to their legislative responsibilities.
This guideline is for the general management of hazardous waste and should be read in conjunction with
hazardous waste guidelines for specific substances that are available on ENR’s website.
For more information regarding hazardous waste please visit our
website (http://www.enr.gov.nt.ca/en/services/hazardous-waste) or contact:
Environment Division
Department of Environment and Natural Resources
Government of the Northwest Territories
7th floor, Scotia Centre
5102 50 Avenue
Mailing Address:
PO Box 1320
Yellowknife NT X1A 2L9

Tel: (867) 767-9236 ext. 53176
Fax: (867) 873-0221
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1 Introduction
Au cours de leurs activités, les secteurs industriel, commercial et institutionnel (ICI) produisent souvent
des matières résiduelles qui sont considérées comme des déchets. Certains déchets sont plus dangereux
que d’autres en raison de leurs propriétés chimiques, physiques ou biologiques. On parle de déchets
dangereux pour décrire les déchets qui exigent une élimination ou un traitement spécial pour prévenir toute
répercussion négative sur la santé ou l’environnement.
Ces lignes directrices ont été élaborées par la division de l’environnement du MERN du GTNO pour les
secteurs ICI. Les lignes directrices sur la gestion des déchets dangereux visent à :
• orienter les exploitants des secteurs ICI des TNO sur la gestion appropriée des déchets dangereux;
• sensibiliser aux différents types de déchets dangereux;
• encourager le suivi des déchets dangereux, de leur production à leur élimination ou traitement final.

La section 2.2 de la LPE confère au ministre de l’Environnement et des Ressources naturelles l’autorité
de mettre au point, de coordonner et d’administrer des lignes directrices (voir l’annexe 1). Ces lignes
directrices ne suppléent à aucune autre loi ou réglementation applicable à la gestion des déchets dangereux.
La section 2.6 de ces lignes directrices contient des renseignements complémentaires sur les rôles et
responsabilités d’autres organismes de réglementation qui pourraient participer à la gestion des déchets
dangereux dans le cadre de leurs responsabilités législatives.
Ces lignes directrices concernent la gestion globale des déchets dangereux et doivent être consultées
parallèlement aux lignes directrices sur les déchets dangereux relatives aux substances spécifiques.

On peut consulter ces lignes directrices ainsi que celles sur les autres déchets dangereux sur le site Web du
MERN ou en communiquant avec le MERN (http://www.enr.gov.nt.ca/en/services/hazardous-waste) aux
coordonnées suivantes :

Division de l’environnement
Ministère de l’Environnement et des Ressources naturelles
Gouvernement des Territoires du Nord-Ouest
5102, 50e Avenue
Centre Scotia, 7e étage
Adresse postale :
C. P. 1320
Yellowknife NT X1A 2L9

Tél. : 867-767-9236, poste 53176
Téléc. : 867-873-0221
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1.1

Definitions
Carrier
Cement returns
Consignor
Contaminant

Contaminated water
Contaminated site

Dangerous goods

Dioxin TEQ

Discharge
Drilling cuttings
Drilling mud

Drilling fluids

Any person engaged in the transport of hazardous waste.

Excess cement circulated to the surface after downhole cementing.

A person who offers a consignment of hazardous waste for transport.

Any noise, heat, vibration or substance and includes such other substances as the
Minister may prescribe that, where discharged into the environment,
(a) endangers the health, safety or welfare of persons,
(b) interferes or is likely to interfere with normal enjoyment of life or property,
(c) endangers the health of animal life, or
(d) causes or is likely to cause damage to plant life or to property.

Waste water or snow that contains any of the contaminants listed in Schedule I in
a concentration greater than the corresponding amount.
Areas of land, water, groundwater, or sediments that have levels of contaminants
exceeding the remediation criteria described in the GNWT’s Guideline for
Contaminated Site Remediation.
Any product, substance or organism referred to in the prescribed classes of
dangerous goods or included by its nature in any of the prescribed classes of
dangerous goods in the schedule provided by the applicable transport authority.

The dioxin toxicity equivalent (TEQ) value which is determined by adding the
products of the measured concentrations of each dioxin and furan constituent
listed in Column I of Schedule II multiplied by the toxicity equivalency factor (TEF)
listed opposite in Column II.
Includes, but not so as to limit the meaning, any pumping, pouring, throwing,
dumping, emitting, burning, spraying, spreading, leaking, spilling or escaping.

The solid materials, fragments of rock and other materials brought to the surface
during the drilling process.

A suspension, usually in water but sometimes in oil (diesel), used in rotary drilling,
consisting of various substances in a finely divided state (commonly bentonitic
clays and chemical additives), introduced continuously down the drill pipe under
pressure and through openings in the drill bit and transported back up in the
annular space between the pipe and the walls of the hole to a surface pit or tank
where it is conditioned and reintroduced into the wellbore. It is used to lubricate
and cool the bit, carry the cuttings up from the bottom, and to prevent blowouts
and cave-ins.
Any liquid mixture of clay, water, sediment, drilling muds, chemical additives, or
other wastes that are pumped downhole while drilling and are specifically related
to drilling activity.
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Drillng waste

Effluent
Empty container

Environment

Flowback fluid
Fracturing fluid
Generator
Hazardous to the
aquatic environment

4

Waste substances associated with drilling a well or directional drilling including:
a) Drilling cuttings;
b) Drilling fluids;
c) Drilling mud;
d) Flowback fluid;
e) Fracturing fluid; or
f) Cement returns.
Liquid material, treated or untreated, discharged into the environment.

A container from which all:
a) Hazardous waste has been emptied, to the greatest extent possible, using
regular handling procedures. Its contents shall not exceed 0.1% of the
container’s original capacity or 0.2 litres, whichever is less. This does not
include toxic gas in Class 2.3 of the TDGR or containers which previously came
in direct contact with:
i. Substances in Class 6.1 Packing Group I materials of the TDGR; or
ii. Severely Toxic Contaminants.
b) Flammable vapours have been reduced to less than twenty percent (20%)
of the lower explosive limit for the material by purging, venting, or by the
introduction of an inert material.
Means the components of the Earth and includes
a) air, land and water,
b) all layers of the atmosphere,
c) all organic and inorganic matter and living organisms, and
d) the interacting natural systems that include components referred to in
paragraphs (a) to (c).

The flow of fracturing fluid back to the wellbore after treatment is completed.

The fluid used to perform a particular hydraulic fracturing treatment and includes
the applicable base fluid and all additives.
The owner or person in charge, management or control of a hazardous waste or a
facility or property that generates or contains hazardous waste.

Any product or substance classified as hazardous to the aquatic environment
according to the classification system outlined in Chapter 4.1 Hazardous to the
Aquatic Environment of Part 4 ENVIRONMENTAL HAZARDS provided in the
Globally Harmonized System of Classification and Labelling of Chemicals (GHS).
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Hazardous waste

Hazardous waste
management facility
Incompatible waste

Landfill
Leachable waste

Leachate extraction
procedure

Listed waste
Long term storage
Manage

A contaminant which is no longer used for its original purpose and is intended for
recycling, treatment, disposal or storage and is:
a) A dangerous good according to the TDGR;
b) Leachable waste;
c) Hazardous to the aquatic environment;
d) Waste containing dioxins and furans;
e) Contaminated soil/snow/water from a contaminated site;
f) Drilling waste;
g) Listed waste; or
h) Any other waste deemed hazardous.
Hazardous waste does not include a material that is:
a) Authorized for on-site disposal by the applicable regulator for the specific
activity in which the hazardous waste was generated;
b) Household hazardous waste being transported to a municipal collection
depot;
c) Included in Class 1, Explosives or Class 7, Radioactive materials of TDGR;
d) Exempted as a small quantity;
e) An empty container; or
f) Goods that are defective, surplus, or otherwise not usable for their
intended purpose and that are in the process of being returned directly to a
manufacturer or supplier.

A facility which is used for the collection, storage, treatment, recycling or disposal
of hazardous waste.

Hazardous wastes which, when in contact with one another or other substances
under normal conditions of storage or transportation, could react to produce heat,
gas, fire, explosion, corrosive substances or toxic substances.
A designated area of land where residual waste is placed, compacted, and covered.

A substance that may contain any of the contaminants listed in Schedule I in a
concentration greater than the corresponding amount when subjected to the
leachate extraction procedure.

A test method designed to determine both the organic and inorganic
parameters present in solid and multi-phased waste. It is designed to simulate the
characteristics a material may exhibit if placed in a landfill. Test determined by
Method 1311 Toxicity Characteristic Leaching Procedure (TCLP) Test, US EPA or
Leachate Extraction Procedure 164-GP-1-MP Canadian General Standards Board.
Wastes listed in Schedule III.

The storage of hazardous waste for a period of 180 days or more but does not
include materials in transit.

To handle, transport, store, recycle, treat, destroy or dispose of hazardous waste.
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Movement document
Process residuals
Receiver

Record of disposal

Means the form set out in Schedule VII.

Solid, semi-solid or sludge waste resulting from industrial operations.

A person or company registered with the Environment Division, or by the
applicable province or territory, authorized to receive and manage specified types
of hazardous waste.

A physical copy of the information outlined in Schedule VIII.

Severely toxic
contaminants

Contaminants listed in Schedule IV.

Small quantity

Hazardous waste that is generated in any month is not greater than the amount in
column II of Schedule V corresponding to the type of hazardous waste, or the
aggregate quantity accumulated at any one time is not greater than the amount in
column II of Schedule V corresponding to the type of hazardous waste.

Transport authority

Treatment or Treat

Used oil

Waste containing
dioxins and furans

6

The regulations controlling the management of dangerous goods under that mode
of transport. These include:
• Road and rail – Transportation of Dangerous Goods Act (TDGA) and Regulations
(TDGR);
• Air – International Civil Aviation Organization Technical Instructions (ICAO);
and
• Marine – International Maritime Dangerous Goods Code (IMDG).
The handling or processing of a hazardous waste in such a manner as to change
the physical, chemical or biological character or composition of the hazardous
waste to eliminate or reduce:
(a) one or more hazards of the waste; and/or
(b) the volume.

Means any oil, including lubrication oil, hydraulic fluid, metal working fluid and
insulating fluid, that is unsuitable for its intended purpose due to the presence of
impurities or the loss of original properties, but does not include waste oil derived
from animal or vegetable fat, a petroleum product spilled on land or water or
waste from a petroleum refining operation.
A waste containing Dioxin TEQ in a concentration greater than 0.001 mg/kg.
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List of Acronyms used in this Document
AER

Alberta Energy Regulator

CAPP

Canadian Association of Petroleum Producers

CALA
CCME
ED

ENR
EPA

Canadian Association for Laboratory Accreditation Inc.
Canadian Council of Ministers of the Environment
Environment Division

Environment and Natural Resources
Environmental Protection Act

GHS

Globally Harmonized System of Classification and Labelling of Chemicals

IATA

International Air Transport Association

GNWT
ICAO

Government of the Northwest Territories
International Civil Aviation Organization

ICI1

Industrial, Commercial, Institutional

OROGO

NWT Office of the Regulator of Oil and Gas Operations

IMDG
SCC

TCLP
TEQ

TDGA/TDGR

WHMIS

1

Industrial
Commercial
Institutional

International Maritime Dangerous Goods Code

Standards Council of Canada (Environmental Laboratories)
Toxicity Characteristic Leaching Procedure
Toxicity equivalent value

The Transportation of Dangerous Goods Act and Regulations (Canada)
Work Site Hazardous Material Information System

Resource development activities, construction, fabrication, light and heavy manufacturing.
Retail stores, mechanical shops, property managers, service and repair businesses, etc.
Federal, Territorial, Municipal government departments and agencies, non-profit agencies.
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2 Roles and Responsibilities
2.1

Environment and Natural Resources
The Department of Environment and Natural Resources (ENR) is the GNWT agency responsible for
initiatives which control and prevent the discharge of contaminants, including hazardous wastes, and
their impact on the natural environment. ENR is responsible for ensuring that environmentally acceptable
management procedures, emission levels and disposal methods are maintained. Legislative authority is
provided by the Environmental Protection Act (EPA) (See Appendix 1) and the Pesticide Act.

The Environment Division (ED) of ENR monitors the movement of hazardous waste from the generator to
final disposal at the receiving facility through the use of a specified 6 part form called a hazardous waste
movement document. A movement document form, or an equivalent record of disposal, must accompany all
hazardous waste in transit regardless of the means of transport. Hazardous waste movement documents are
provided by the Environment Division.
If hazardous waste is to be transported off the originating site, the generator must be registered with ED.
Once registered, an identification number will be assigned which is required to complete the movement
document. A carrier or receiver may either be registered in the NWT or in the province or territory in which
the company is based. The basic framework for the off-site movement of hazardous waste and reporting is
outlined in Figure 1.

Figure 1: Movement of Hazardous Waste and Record Keeping
Generator

Carrier(s)

Receiver

Registration and/or Reporting
to the Environment Division
The definitions of hazardous waste vary across Canada, although most provinces and territories register
generators, carriers, receivers and utilize the hazardous waste movement document. The definition of
hazardous waste in the NWT is unique because it includes waste types such as, contaminated soil and
drilling waste which are frequently managed under different regulatory frameworks in other jurisdictions. It
is important to confirm their ultimate disposal on a hazardous waste movement document or an equivalent
record of disposal.
The environmental risks associated with these waste types may be mitigated through various forms of
on-site management and their disposal may be specifically authorized by the applicable regulator. It is
important to review all the sections of this Guideline as it pertains to the proposed activities.

8
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2.2

Generators of Hazardous Waste
The responsibility for proper waste management rests with the generator and should be considered
part of the cost of doing business.
The generator is ultimately responsible for ensuring hazardous waste will be properly managed from the
time it is generated to final disposal. Hazardous waste must be properly packaged, stored, transported,
treated and disposed of. Contractors frequently manage waste on behalf of the generator; however, the
generator is responsible for ensuring, in advance, that the waste management method is acceptable.

In general, the generator is responsible for the following:
• Packaging, classifying, quantifying, labelling, and storing hazardous waste properly (See Sections 4.2 and
4.3).
• Registering their hazardous waste management facility if applicable (see Section 2.5).
• Ensuring analysis (if required) is performed by a laboratory accredited by CALA or SCC (See Associations
in Appendix 4).
• Ensuring the proper disposal of hazardous waste by an acceptable method. Appendix 2 of this Guideline
describes how to determine if a receiver is authorized to receive the type of hazardous waste.
• Ensuring workers are trained in the management of hazardous waste including emergency/spill
response in the event of a discharge.
• Complying with all other regulatory requirements for hazardous waste management including
transportation, occupational health, and public health and safety.
When hazardous waste is to be transported off-site, the generator is required to:
• register as a generator of hazardous waste;
• ensure the waste is transported by a registered hazardous waste carrier to a receiver authorized to
receive the type of hazardous waste; and
• ensure a movement document, or an equivalent record of disposal, is properly completed and
accompanies the shipment (see Sections 4.5 and 4.6).
Hazardous waste management flowcharts for generators are shown in Figures 3 and 4 of Section 4.

2.3

Carriers of Hazardous Waste
Carriers must be registered with ED prior to transporting hazardous waste. Hazardous waste must be
transported in accordance with the appropriate transport authority as defined below.
Air
Marine
Road, Rail

International Civil Aviation Organization (ICAO)
International Maritime Dangerous Goods Code (IMDG)
Transportation of Dangerous Goods Regulations (TDGR)
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In general the carrier is responsible for the following:
• Completing Part B of the hazardous waste movement document (or alternate record of disposal) and
retaining it during transit to authorized receiving facilities.
• Maintaining the appropriate placards on the transport vehicle.
• Ensuring staff are trained in the applicable mode of transport, and qualified to safely transport
hazardous waste.
• Reporting spills that occur during transit to the NWT/Nunavut Spill Report Line at (867) 920-8130.

2.4

Receivers of Hazardous Waste
Hazardous waste management facilities that manage hazardous waste from other generators are registered
as receivers. The operator of a hazardous waste management facility in the NWT is required to register the
facility with ED to manage specified hazardous waste types. See Section 2.5 for information about registering
a hazardous waste receiving facility. In the NWT, some current examples of receiving facilities may include
municipal disposal sites for asbestos, authorized used oil burners for used oil and waste fuel, or hazardous
waste transfer facilities.
Receiving facilities outside the NWT need to be authorized by the province or territory of destination to
receive the specific type of hazardous waste. There is a wide range of facilities to manage various types of
hazardous waste. A comprehensive listing is beyond the scope of this Guideline. See Section 4.6 for more
information.

2.5

How to Register as a Hazardous Waste Generator, Carrier,
Storage Facility, or Receiver
First, determine what type of hazardous waste you have. Figure 3 on page 26 may be referenced for
assistance. Then, determine your hazardous waste management options or what type of registration you
may need by referencing Figure 4 on page 27. Registration forms are provided on pages 28 and 30 for
generators and carriers respectively. Section 4 outlines basic hazardous waste management practices.

ED requires the following information when applying for a hazardous waste generator or carrier registration
number:

Registering as a Generator
•
•
•

Company name, address, phone number and contact person, including position;
Location and description of the activity taking place that results in the generation of the hazardous
waste; and
Expected type, quantity and method of storage of hazardous waste.

Registering as a Carrier
•
•
•
10

Company name, address, phone number and contact person, including position;
Proof of transport liability insurance; and
Confirmation that the company meets the training requirements of the transport authority (certificate of
training).
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Registering a Storage Facility
A generator may also be required to register their storage facility. If the hazardous waste is not stored on the
generator’s property, the property owner will need to register their facility as a receiver. A storage facility
can be a building, locker, compound or area used to store hazardous waste.
A storage facility must be registered with ED if:
• The facility is used or is intended for the storage of hazardous waste for a period of 180 days or more;
and
• Quantities to be stored exceed the quantities set out in Schedule VI for individual waste classes or if the
aggregate quantity for all classes of waste stored exceed 5,000 kg or L (except for contaminated soil and
drilling waste where quantities exceed 50,000 kg or L).
Under the EPA, the Spill Contingency Planning and Reporting Regulations set the standards for reporting
spills of contaminants and preparing spill contingency plans.

ED requires the following information when registering a hazardous waste storage facility:
• Company name, address, phone number and contact person, including position;
• Location and description of the facility;
• Expected types, quantities and method of storage of the hazardous waste;
• Approvals required to operate and occupy the land for that purpose; and
• Confirmation that the proponent has provided building plans to the Office of the Fire Marshal to ensure
compliance with adopted codes and standards.

Registering as a Receiver

Facilities which store, treat, reprocess, consolidate, destroy or recycle hazardous waste(s) are classified as
hazardous waste management facilities, and must register with ED prior to beginning operation. In addition
to the information required for a storage facility ED requires a description of the waste management
activities to be conducted.
Note: Facilities that burn used oil must be registered as receivers in accordance with Section 15 of the
Used Oil and Waste Fuel Management Regulations. Separate application forms are available at ENR’s
website (http://www.enr.gov.nt.ca/en/services/hazardous-waste/used-oil-and-waste-fuel-burners) or by
contacting ED.
A complete list of requirements for all potential hazardous waste management facilities is beyond the
scope of this guideline. ED may request further information on a proposal, following an initial review of
information provided.

A hazardous waste management facility may also require permits and licences from the applicable Land
and/or Water Board or the Department of Lands depending on the activity, or for the deposit of any waste
(see Section 2.6). Under these circumstances the review of proposed hazardous waste management
activities that overlap with other agencies, occur in parallel without a duplicate review process.
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2.6

Other Regulatory Agencies
Other agencies may be involved with the management of hazardous waste. Some of the other agencies that
may be involved are identified below.

2.6.1 Department of Infrastructure, GNWT

The Road Licensing and Safety Division is responsible for administering the Transportation of Dangerous
Goods Act and Regulations (NWT). The Department is also responsible for driver, vehicle and road safety
under additional transport legislation.
The transportation of dangerous goods by rail (TDGR), marine (IMDG) or by air (ICAO) is regulated by
Transport Canada.

2.6.2 Department of Lands, GNWT

The Department of Lands issues and manages various authorizations for use of public land. Where public
land is leased to operators by the GNWT, the lease terms and conditions require proper management of
hazardous waste, which is verified by regular inspections by the Department of Lands.

2.6.3 Workers’ Safety and Compensation Commission (WSCC)

The WSCC is responsible for administering the NWT Safety Act and the Occupational Health and Safety
(OHS) Regulations, which address the safety of workers and the work place. The Act states that the employer
shall maintain their establishment and take all reasonable precautions to ensure the safety and health of
every person in the establishment. The regulations also prescribe standards for protective clothing and
equipment to be used by workers. The Work Site Hazardous Materials Information System Regulations were
adopted to ensure employee training and safe storage and handling of controlled products at the employer’s
work site.

2.6.4 Office of the Fire Marshal, GNWT

The Office of the Fire Marshal has authority over the storage of flammable, combustible and hazardous
materials under the National Fire Code. The National Fire Code is adopted by the GNWT through the
Fire Prevention Regulations. Consult with the GNWT Department of Municipal and Community Affairs’
regional Assistant Fire Marshal or your community Fire Chief if your activities may require the Office of the
Fire Marshal’s review.

2.6.5 Chief Public Health Officer, GNWT

The Chief Public Health Officer, GNWT should be consulted regarding requirements under the Public Health
Act when waste management activities may affect public health.

2.6.6 Office of the Regulator of Oil and Gas Operations (OROGO)

OROGO regulates oil and gas activities on-shore in the NWT for the primary purposes of ensuring safety,
environmental protection and conservation of oil and gas resources. OROGO does not regulate oil and gas
activities in federal areas, the off-shore, the on-shore in the Inuvialuit Settlement Region, the Norman Wells
proven area, or the inter-provincial/territorial transmission of oil and gas (pipelines).
12
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2.6.7 Environment and Climate Change Canada (ECCC)
ECCC is responsible for regulating the management of hazardous waste from federal facilities and lands
under the Canadian Environmental Protection Act (CEPA). CEPA regulates polychlorinated biphenyls (PCBs)
under the PCB Regulations. International and Interprovincial shipments of hazardous waste are controlled
under the Export and Import of Hazardous Waste and Hazardous Recyclable Material Regulations and the
Interprovincial Movement of Hazardous Waste Regulations.

2.6.8 National Energy Board (NEB)

NEB regulates oil and gas activities in federal areas, the off-shore, the on-shore in the Inuvialuit Settlement
Region, the Norman Wells proven area, and the inter-provincial/territorial transmission of oil and gas
(pipelines).

2.6.9 Natural Resources Canada (NRCAN)

The Explosives Safety and Security Branch of NRCAN is responsible for administering the Explosives Act and
regulations and pursuing the advancement of explosives safety and security of the public and all the workers
involved in the explosives industry in Canada.

2.6.10 Canadian Nuclear Safety Commission (CNSC)

The CNSC regulates and licenses radioactive waste management facilities. The responsibility for ensuring
safe transport of radioactive waste is jointly shared between the CNSC and Transport Canada. The TDGR
deals with the transport of all classes of dangerous goods, while the CNSC’s Packaging and Transport of
Nuclear Substances Regulations are primarily concerned with health, safety and security of the public, and
protection of the environment related to the special characteristics of radioactive material.

2.6.11 Indigenous and Northern Affairs Canada (INAC)

INAC is the federal agency that has the mandate to manage land and water on designated federal lands, as
well as off-shore oil and gas. They also make appointments and provide policy direction to the land and
water boards.

2.6.12 Land and/or Water Boards

The Land and Water Boards of the NWT were established under the Mackenzie Valley Resource Management
Act and the Waters Act. They have broad authority to regulate the use of land, water, and the deposit of
waste. The Land and Water Boards set terms and conditions in permits and licences that pertain to waste
disposal. Information about the boards of the Mackenzie Valley can be found at the following website,
https://mvlwb.com. Information about the Inuvialuit Water Board can be found at the following link,
https://www.inuvwb.ca. Further information about the Land and Water Boards of the NWT can be found at  
http://www.nwtboardforum.com.
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2.6.13 Local Governments
Local municipal governments are incorporated in a number of ways, under a variety of legislation and they
assume full authority for decisions about community public infrastructure including disposal facilities such
as landfills and sewage lagoons. A complete list of municipal governments can be found at the following
website (http://www.maca.gov.nt.ca/en/communitylist).
The contact information for all of the above agencies can be found in Appendix 4.

Figure 2: Regulatory Contacts for Hazardous Waste Management
Are you generating, transporting or
receiving hazardous waste?

Environment Division

Is it a Class 1
Explosive under TDGR?

Natural Resources Canada

Is it a Class 7
Radioactive under TDGR?

Canadian Nuclear Safety Commission

Is it associated with drilling, operation,
production or transmission of oil and gas?

Oﬃce of the Regulator
of Oil and Gas Operations
National Energy Board (Federal areas,
oﬀ-shore, on-shore in Inuvialuit Settlement
Region, Norman Wells proven area,
inter-provincial/territorial pipelines)
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Is it Polychlorinated Biphenyls (PCBs)
or from a federal facility?
Is it being transported into or out of
the NWT?

Environment and
Climate Change Canada

Is it associated with activity
on federal land?

Indigenous and Northern Aﬀairs Canada

Is it associated with a water licence
or land use permit?

Applicable Land and/or Water Board

Is it intended for disposal at a municipal
disposal facility (e.g. landﬁll, sewage)?

Local Municipal Government
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3 Hazardous Waste
Properties and Lists
3.1

General
Hazardous wastes are generated in a wide variety of workplace settings in the NWT and may be gases,
liquids, solids or semi-solids. The definition of hazardous waste incorporates several terms that describe
the different types of hazardous waste generated. Waste types a) through e) are classified based on their
physical properties of being corrosive, flammable, reactive, persistent, bioaccumulative or toxic. Waste
types f) and g) are named as hazardous wastes because of the known environmental liability associated with
these waste types.
a) A dangerous good according to the TDGR;
b) Leachable waste;
c) Hazardous to the aquatic environment;
d) Waste containing dioxins and furans;
e) Contaminated soil/snow/water from a contaminated site;
f) Drilling waste;
g) Listed waste; or
h) Any other waste deemed hazardous.
In addition hazardous waste does not include a material that is:
a) Authorized for on-site disposal by the applicable regulator for the specific activity in which the
hazardous waste was generated;
b) Household hazardous waste being transported to a municipal collection depot;
c) Included in Class 1, Explosives or Class 7, Radioactive materials of TDGR;
d) Exempted as a small quantity;
e) An empty container; or
f) Goods that are defective, surplus, or otherwise not usable for their intended purpose and that are in
the process of being returned directly to a manufacturer or supplier.
It is important to check the definition of small quantity and empty container as they relate to the other
definitions and schedules in this guideline.

Hazardous waste must not be mixed or diluted with any substance or divided into smaller quantities
to avoid meeting the definition of a hazardous waste.
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3.2

Hazardous Waste Types
a) Dangerous Goods
The definition of hazardous waste in this guideline incorporates the term “dangerous goods” as defined in
the Transportation of Dangerous Goods Act. The Transportation of Dangerous Goods Regulations (TDGR)
outlines a system for classifying dangerous goods. Therefore, the classification system used in the TDGR
should be referred to for the most current criteria when it is applied to hazardous waste classification. There
are nine classes of dangerous goods described in the TDGR, however the definition of hazardous waste only
includes the criteria for Classes 2, 3, 4, 5, 6, 8, and 9. Class 1 explosives and Class 7 radioactive materials
are exempt from the definition of hazardous waste. These materials are regulated by federal legislation.
Appendix 3 outlines the properties of the seven dangerous goods chemical classes referenced in the
definition of hazardous waste.

b) Leachable Waste

The leachability of solid waste is determined by analysing a representative sample according to the
Toxicity Characteristic Leaching Procedure (TCLP), Test Method 1311 (as amended) developed by the U.S.
Environmental Protection Agency. The purpose of the TCLP is to determine the mobility of organic and
inorganic analytes present in liquid, solid, and multi-phase wastes. The TCLP analysis simulates landfill
conditions where, over time, water and other liquids percolate through landfills. The percolating liquid often
reacts with solid waste in the landfill, and may pose public and environmental health risks because of the
contaminants it absorbs. The test is intended to determine if a waste is suitable for disposal in a landfill or
disposal facility. The generator must use process knowledge to select the applicable parameters in Schedule
I and ensure the waste types meets the numerical criteria assigned to the parameter.

c) Hazardous to the Aquatic Environment

This classification is intended for packaged products or bulk goods that are bought, sold, or used in a
workplace setting. The classification may be found as a label on the product or on the safety data sheets
of the product. This hazard classification system is not intended to be referenced as effluent criteria that
require authorization from the applicable regulator.

Part 4 Environmental Hazards of the United Nations GHS outlines criteria for substances that are hazardous
to the aquatic environment based on the following basic elements:
(a) Acute aquatic toxicity;
(b) Chronic aquatic toxicity;
(c) Potential for or actual bioaccumulation; and
(d) Degradation (biotic or abiotic) for organic chemicals.

d) Waste Containing Dioxins and Furans

Dioxins and furans are polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans. Due to their
extraordinary environmental persistence and capacity to accumulate in biological tissues, the release of
dioxins and furans from human activity are slated for virtual elimination under the Canadian Council of
Ministers of the Environment (CCME) Policy for Management of Toxic Substances and the federal Toxic
Substances Management Policy.

16

GUIDELINE FOR HAZARDOUS WASTE MANAGEMENT

In the NWT, dioxins and furans from human activities are most frequently formed as a result of incineration
or open burning of garbage, and are also found as solid waste in the ash. They are also found in wood
preservatives that used pentachlorophenol.
Waste containing dioxins and furans is classified as a hazardous waste if it contains Dioxin TEQ in a
concentration greater than 0.001 mg/kg.

e) Contaminated Soil/Snow/Water

Contaminated soil/snow/water that is being removed from a contaminated site is managed as a hazardous
waste in the NWT to ensure the material removed is transported to a registered receiving facility authorized
to receive that waste.
Contaminated soil is soil, sand, gravel, rock or similar naturally occurring material that contains levels of
contaminants exceeding the remediation criteria found in the Guideline for Contaminated Site Remediation.
The hazardous waste management framework is not meant to be applied to activities that follow the
tiered process or risk assessment or in-situ remediation according to the Guideline for Contaminated Site
Remediation.
Contaminated soil may be exempt from the definition of hazardous waste where circumstances allow for:
• on-site remediation;
• re-use of petroleum hydrocarbon contaminated soil in an asphalt paving plant;
• re-use of soil that meets industrial criteria for landfill cover; or
• re-use of soil as industrial fill once a prior informed consent form has been completed.

Under these circumstances ED needs to be contacted to confirm an alternative record of disposal is
completed that provides an equivalent level of accountability to confirm the disposal does not contribute to
the likely discharge of a contaminant.

Contaminated snow or water may contain mixtures or emulsions of waste fuel, used oil, solvents, antifreeze,
or other types of hazardous waste. Contaminated snow or water is a hazardous waste if it contains any of the
contaminants listed in Schedule I in a concentration greater than the corresponding amount.
If the contaminated water is suitable for disposal in a municipal sewage lagoon then it is not considered
hazardous waste. It is important to check the municipal sewer by-law or with the municipality about their
water licence prior to disposing of contaminated water in a municipal sewage lagoon.

f) Drilling Waste

Drilling wastes are generated from sub-surface drilling activities and are usually made up of two
components: drilling fluids and solids (i.e. cuttings). In the NWT, drilling wastes are typically generated from
the following activities:
• oil and gas exploration/production;
• mineral exploration; or
• horizontal directional drilling for infrastructure installation.

The management of drilling waste requires careful consideration of the various authorizations that may be
required from the applicable regulator. Drilling wastes vary in volume and chemical composition, therefore
management methods vary depending on the specific type or method of drilling activity. For drilling that
requires the use of fluids, these fluids can be water-based, oil-based and may include a wide variety of added
substances.
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The following are potential components of drilling wastes:
a) Drilling cuttings;
b) Drilling mud;
c) Drilling fluids;
d) Fracturing fluid;
e) Flowback fluid; and
f) Cement returns.

Regulatory Oversight

This guideline makes a distinction between the on-site, and the off-site, management and disposal of drilling
waste. Individual projects may choose to manage their drilling waste on-site or off-site, or some combination
of both.

On-Site Drilling Waste Management and Disposal

The regional Land and/or Water Board authorize the disposal of drilling waste onto land or into water,
through terms and conditions in either a Land Use Permit (LUP) or a Water Licence (WL) (See Section
2.6.12). The deposit of drill waste by injection into an underground formation or reservoir is authorized by
the applicable energy regulator (see section 2.6.6 and 2.6.8). Prior to receiving authorization the operator is
required to submit a project proposal which includes details pertaining to waste management and disposal.
Approved drilling waste management plans in the NWT may reference suitable drilling waste management
guidance developed in other jurisdictions, but may also require additional methods suitable for the NWT.

Off-Site Transportation and Disposal

The off-site transportation and disposal of drilling waste in the NWT requires proper tracking and record
keeping. The framework for managing hazardous waste, such as generator, carrier, receiver registration and
the use of hazardous waste movement documents (or alternative record of disposal), are used to account for
the ultimate disposal of all drilling wastes when they are transported to other receiving facilities. In addition,
the generator must also determine if the properties of the drilling wastes require it to be classified as a
dangerous good.
The off-site management and disposal of drilling waste in the NWT requires authorization from the
applicable regulator. This may be done through the review of, but not limited to the:
a) Receiving site design, operation and capacity;
b) Receiving site approvals and any associated operational requirements;
c) Analytical testing of the drilling wastes or the receiving environment;
d) Information that indicates no hazardous drilling additives or chemicals were used; or
e) Waste management plans that reference suitable drilling waste management practices prior to disposal
(i.e. storage, transport, handling, disposal method, etc.).

g) Listed Waste

ED has included a specific list of wastes in Schedule III that are known to have hazardous properties. The
waste types listed are common to several types of industrial, commercial and institutional activities. Further
testing or application of process knowledge, of these wastes is required to determine if they can be managed
as non-hazardous waste. The generator must also use their knowledge of the specific characteristics of these
waste types to help determine if they are also classified as dangerous goods.
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The small quantity thresholds for various listed wastes are specified in Schedule V.

1. Saturated absorbent materials contaminated with leachable amounts of hazardous waste:
• Granular sorbent;
• Sorbent pads/booms;
• Shop towels (rags);
• Used activated carbon; or
• Any material used to contain leaks and spills of hazardous waste.

2. Household hazardous waste is generated from common activities such as home, yard, and vehicle
maintenance. Household hazardous waste from a single residence is exempt from the requirements of
this guideline, but a collection of consolidated household hazardous waste from numerous residences is
managed as hazardous waste. Collections of household hazardous waste are those that are collected and
segregated at collection events or have accumulated at municipal facilities over time.
3. Incinerator ash is a process residual generated in incinerators used in various industrial activities.
Incinerator ash might contain high levels of metals, dioxins and/or furans. This waste stream must
undergo analytical testing for leachable metals as well as dioxins and furans to confirm the absence of
contaminants (Schedule I and II) prior to disposal in solid waste facilities in the NWT.

4. Used oil and used oil filters are regulated in accordance with the Used Oil and Waste Fuel Management
Regulations that contain criteria for the use of used oil for the purpose of heat recovery, as well as how
used oil filters are to be managed. Section 20 of these regulations state the following.
20. No person shall dispose of a filter used to filter oil unless, 24 hours before disposing of the filter,
(a) the inner chamber of the filter is punctured and the contents are drained; or
(b) the filter is mechanically crushed or shredded and the contents have been collected.
The management of the following waste types are defined and discussed further in separate guidelines listed
below:
5. Waste asbestos, defined in the Guideline for the Management of Waste Asbestos;
6. Biomedical waste, defined in the Guideline for the Management of Biomedical Waste;
7. Lead paint that produces a leachate greater than 5 mg/L, Guideline for the Management of Waste Lead
and Lead Paint;
8. Glycol (Antifreeze) solutions, defined in the Guideline for the Management of Waste Antifreeze;
9. Halocarbons, defined in the Guideline for the Management of Ozone Depleting Substances and
Halocarbon Alternatives;
10. Waste paint, defined in the Guideline for the Management of Waste Paint;
11. Mercury-containing lamps, defined in the Guide to Recycling Mercury-Containing Lamps.

h) Any Other Waste Deemed Hazardous

A waste might need to be managed as a hazardous waste under circumstances not defined in this guideline.
ENR could receive new information that a waste type or chemical is hazardous, but not captured by any of
the classifications in this guideline. Additionally, ENR may contact the responsible party directly in writing,
or verbally, with specific waste management requirements.
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4 Storage and Management
of Hazardous Waste
Waste management is intended to reduce or eliminate the effects of waste on the environment, to provide
for public and worker safety and to maximize the efficient use of resources. Once hazardous waste has been
created, the proper treatment and disposal can be expensive. While it is the responsibility of the waste
generator to pay for all disposal costs, various waste management options are available to reduce the cost
and volume of waste requiring treatment.

4.1

Pollution Prevention
A more effective and proactive management practice is to eliminate or reduce the generation of the waste.
This is referred to as pollution prevention.

Minimizing or avoiding the creation of pollutants and waste can be more effective in protecting
the environment than treating them, or cleaning them up after they have been created.
– Canadian Council of Ministers of the Environment

Pollution control options treat waste after it has been created, whereas pollution prevention measures avoid
the creation of waste.
Waste generators in the NWT can reduce costs and prevent pollution by implementing reduction, reuse and
recycling programs through changes in operational procedures, maintenance practices and raw material
usage. An overall waste management plan should incorporate these ideas.

1. Reduce

The aim of reduction is to eliminate the production of a hazardous waste by using raw materials more
efficiently. Methods of reduction include substitution or reduction of a raw material, production redesign,
process changes, and improved maintenance activities. Methods which are technically and economically
practical in any given situation should be used to reduce or eliminate waste streams.

2. Reuse and Recycle

Reusing or recycling hazardous waste in operating processes within the generating facility is another means
of pollution prevention. Alternatively, other users may be found to reuse the material that would otherwise
require treatment or disposal. ENR encourages the reuse and recycling of hazardous waste in the following
ways:
(a) Waste exchanges and associations offer some opportunity for the reuse or recycling of waste. Waste
exchanges put potential users of waste materials in contact with waste generators. Appendix 4 lists a
number of waste material exchanges and management associations; and
(b) Recycling programs are in place for some hazardous wastes such as used oil, waste fuels, solvents and
batteries. For information on recycling programs, contact the waste management associations listed in
Appendix 4 or ED.
20
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4.2

General Requirements for Storage Containers
Hazardous waste should be stored in containers as follows:
• In the original containers, where possible, or in containers manufactured for the purpose of storing
hazardous waste. The containers must be sound, sealable and not damaged or leaking. The Transport
Authority regulates container specifications.
• Clearly labelled according to the Work Site Hazardous Materials Information System (WHMIS) and/or
the relevant Transport Authority, if transportation is planned.
• Bulked into specified means of containment that is outlined in the TDGR. If the hazardous waste is not
a dangerous good, the means of containment must be suitable to ensure that the contents will remain
secure during storage and transportation.
• The containers should be sealed or closed at all times, unless in use.

4.3

General Requirements for Storage Facilities
Hazardous waste must be stored in a safe and secure manner. In general, hazardous waste should be stored
according to the following points:
• Drainage is controlled to prevent spills or leaks from leaving the site and to prevent run-off from
entering the site.
• Wastes are segregated by chemical compatibility to ensure safety of the public, workers and facility. The
National Fire Code as well as TDGR can be referenced for segregation criteria.
• Hazardous wastes are stored in a secure area with controlled access. Only persons authorized to enter
and trained in waste handling procedures should have access to the storage site.
• Regular inspections of stored hazardous wastes are performed and recorded. Containers are placed
so that each container can be inspected for signs of leaks or deterioration. Leaking or deteriorated
containers must be immediately removed and their contents transferred to a sound container.
• A record of the type and amount of waste in storage should be maintained.
• Hazardous waste containers must not be allowed to fill up with water when stored outdoors. Drums
frequently accumulate water from rainfall and snowmelt, if stored upright, outside, without proper
sealing.
• Empty containers need to be stored on their side to prevent water from entering.
• Storage sites must have emergency response equipment and material appropriate for the hazardous
waste stored on site.
• Where the hazardous waste storage site is to be used for long term storage and the amount of waste
in storage exceeds the quantity requirements set out in Schedule VI, the site needs to be registered in
accordance with Section 2.5 of this guideline.
• Hazardous waste storage sites must meet all local by-law and zoning requirements. It is recommended
that the local Fire Chief be advised of the storage facility and its contents for emergency planning and
response purposes.
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4.4

Hazardous Waste Treatment or Disposal
It is not acceptable for hazardous waste to be abandoned, poured down sewers,
dumped on land or discarded at a landfill.
Treating hazardous waste to reduce or eliminate hazards is the final option after implementing appropriate
pollution prevention options. It is the responsibility of the generator to treat or dispose of hazardous waste
properly. Although a discussion of treatment and disposal methods is beyond the scope of this guideline, the
following are general points for consideration:
• The generator is required to determine and follow the proper management method for the hazardous
waste generated. Information on proper management methods for hazardous waste types can be found
at the following sources:
– the manufacturer’s Safety Data Sheet (SDS) provided with the raw materials;
– the manufacturer;
– this guideline and other relevant legislation; and
– waste management consultants and associations.
• Open burning of hazardous waste is prohibited.
• Mixing different types of hazardous waste in the same container may cause dangerous chemical
reactions. It is also important to control the quality of any waste to ensure it can be recycled or disposed
of properly. Contaminating wastes with other wastes may prevent reuse/recycling options and increase
disposal costs.
• Hazardous waste containers should be emptied, to the greatest extent possible, using regular handling
procedures, or by triple rinsing with an appropriate cleaning agent. Rinsings must be managed
according to their waste characteristics. Containers must be rendered unusable by puncturing or
crushing prior to disposal. This is especially of concern for containers which could otherwise be used for
water or food storage.
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4.5

Record of Disposal Requirements
A completed six-part hazardous waste movement document (waste manifest) is a record of disposal that
accompanies the transportation of hazardous waste from registered generators to carriers to receivers. The
completed movement document form provides:
• Detailed information on the types and amounts of hazardous waste shipped;
• A record of who is in charge, management or control of the hazardous waste; and
• Information on the storage, treatment or disposal of the waste and confirmation that the hazardous
waste arrived at an authorized receiver.
The generator (consignor), carrier and receiver (consignee) must each complete their portion of the
movement document. The information provided on the movement document, as well as other TDGR
requirements (i.e. labelling and placarding) are also intended to assist first responders (police, ambulance,
fire fighters) with hazard information should a transportation accident occur. Movement documents are
available from ED.

Copies of the completed movement document are required to be forwarded according to the instructions on
the back of each copy, as follows:
• Copy 1
Sent to ED upon consignment to a carrier by the generator.
• Copy 2
Retained by the generator.
• Copy 3
Sent to ED upon receiving the consignment by the receiver.
• Copy 4
Returned to the carrier by the receiver.
• Copy 5
Retained by the receiver.
• Copy 6
Sent to the generator by the receiver.

A hazardous waste movement document must be used under the following circumstances:
1) The inter-provincial/territorial movement of hazardous waste according to the Interprovincial
Movement of Hazardous Waste Regulations.
2) The normal movement of all types of hazardous waste within the NWT (except used oil).
3) The requirement of the use of a movement document in a province or territory of destination.

An alternate record of disposal that contains all the information outlined in Schedule VIII may be utilized
under the following circumstances:
1) Used oil transported to a registered used oil burner in the NWT in accordance with the Used Oil and
Waste Fuel Management Regulations.
2) The movement document is not required for the particular waste type in the province or territory of
destination.

GUIDELINE FOR HAZARDOUS WASTE MANAGEMENT

23

4.6

Disposal of Hazardous Waste Outside of the NWT
Hazardous waste can be sent to a hazardous waste management facility outside of the NWT if the receiving
facility is registered in the receiving province or territory and is authorized to manage that waste. Waste
types such as contaminated soil or drilling waste may not be considered hazardous waste in other provinces
or territories but must still be transported to authorized disposal facilities. Hazardous waste generated
in the NWT is commonly transported to Alberta or British Columbia (BC) for treatment or disposal. A list
of hazardous waste management facilities in these provinces is available by visiting Alberta Environment
and Parks website http://aep.alberta.ca/waste/waste-facilities/hazardous-facilities.aspx or the BC
Environmental Industries Associations website (http://www.hazwastebc.com). The list of organizations in
Appendix 4 can help to determine the best hazardous waste management option.
It is important for generators to know the differences in hazardous waste regulations between provincial/
territorial jurisdictions and ensure that the hazardous waste is disposed of in a manner that satisfies all
jurisdictions where the hazardous waste will be generated, transported and disposed.
It is important for generators to use shipping names of hazardous waste that align with the province or
territory of destination. If the waste receiving facility is not familiar with the movement document for a
particular type of waste it is important to ensure a complete record of disposal is utilized and that the
receiving site provides a signed copy that confirms the ultimate disposal. Under these circumstances the
generator in the NWT is required to provide the signed copy to ED.

International and interprovincial/territorial shipments of hazardous waste are also controlled under the
federal Export and Import of Hazardous Waste and Hazardous Recyclable Material Regulations and the
Interprovincial Movement of Hazardous Waste Regulations.

4.7

Alternative Management Methods
ED will give consideration to proposals for alternate management methods that provide an equivalent
level of environmental protection to those identified in this guideline. Staff in the Environment Division are
available to discuss and review proposed hazardous waste treatment and disposal options.
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5 Conclusion
This guideline outlines the basics of hazardous waste management in the NWT. It is intended to provide
direction when making hazardous waste management decisions to prevent the discharge of contaminants,
or situations that contribute to the likely discharge of contaminants. It does not replace the existing
legislation which is referenced in the guideline. Please contact the appropriate agency before proceeding.
For more information regarding hazardous waste please visit our website
(http://www.enr.gov.nt.ca/en/services/hazardous-waste) or contact:
Environment Division
Department of Environment and Natural Resources
Government of the Northwest Territories
7th floor, Scotia Centre
5102 50th Avenue
Mailing Address:
PO Box 1320
Yellowknife NT X1A 2L9

Tel: (867) 767-9236 ext. 53176
Fax: (867) 873-0221
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Figure 3: Decision Flow Chart for Determining if a Waste is a Hazardous Waste
No

Is the substance no longer used for its original purpose
and intended for recycling, treatment, disposal or storage?
Yes

Yes

Is it household hazardous waste from a resident?
No

Yes

Is it being returned directly to a
manufacturer/supplier for reprocessing?
No
Is the substance a dangerous good?

Yes

No
Is the substance leachable waste?

Yes

No
Is the substance an environmental hazard?

Yes

No
Is the substance waste containing dioxin?

Yes

No
Is the substance contaminated soil/snow/water?

Yes

No
Is the substance a drilling waste?

Yes

No
Is the substance listed waste?

Yes

No
No

Is the substance another form of hazardous waste?
Yes

Yes

Is the substance a small quantity?
No

Yes

Is the substance waste containing dioxin?

Not subject to Guideline for
Hazardous Waste Management
26

No
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Hazardous Waste Management
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Figure 4: Hazardous Waste Management Process for Generators
Hazardous Waste Subject to the
Guideline for Hazardous Waste Management

Register as Generator (Sections 2.2 & 2.5)

Storage

Long Term >180 days and
> amounts in Schedule VI

Short Term ≤180 days or
≤ amounts in Schedule VI

Storage Facility
(Sections 2.4, 2.5, & 4.3)

Storage Containers
(Sections 4.2 & 4.3)

On-site Treatment or Oﬀ-site Disposal Options

Treatment on-site by acceptable
management method. Check with ED.
(Sections 2.5, 4.1 & 4.4)

Disposal oﬀ-site.
Transport by registered carrier.
(Sections 2.3 & 2.5)

In NWT, approved facility & method
(Sections 2.4, 2.5, 4.4, & 4.5).
Check authorization requirements
from Land & Water Boards (Section 2.6)

Disposal outside the NWT
to suitably authorized receiving facility
in receiving Province/Territory
(Section 4.5 & 4.6)
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FORM 1:
HAZARDOUS WASTE GENERATOR
REGISTRATION FORM

FORMULAIRE 1 :
INSCRIPTION À TITRE DE PRODUCTEUR
DE DÉCHETS DANGEREUX

Instructions

Instructions

1. The following information must be provided in order to register
and obtain a generator number in the NWT. Incomplete
applications will be returned to the applicant.
2. Completed registration forms are to be forwarded to
EnvironmentalProtection@gov.nt.ca, or mailed to:
Environment Division
Department of Environment and Natural Resources
Government of the Northwest Territories
P.O. Box 1320, Yellowknife NT X1A 2L9
3. Use additional pages to provide information as required.

1. Veuillez fournir les renseignements suivants pour vous inscrire et
pour obtenir un numéro de producteur aux TNO. Les formulaires
incomplets seront retournés aux demandeurs.
2. Veuillez expédier les formulaires remplis par courriel
(Environmental Protection@gov.nt.ca), ou par la poste :
Division de l’environnement
Ministère de l’Environnement et des Ressources naturelles
Gouvernement des Territoires du Nord-Ouest
C. P. 1320, Yellowknife NT X1A 2L9
3. Au besoin, utilisez des feuilles supplémentaires pour fournir
l’information nécessaire.

Section 1: Contact Information / Coordonnées
Generator Company (Legal) Name:
Nom de l’entreprise productrice (nom légal) :
Mailing Address:
Adresse postale :
Contact Person:
Personne-ressource :
Phone:
No de téléphone :

Title:
Titre de poste :
Email:
Courriel :

Alternate Contact Person:
Personne-ressource supplémentaire :
Phone:
No de téléphone :

Title:
Titre de poste :
Email:
Courriel :

Section 2: Description of Waste Types Generated / Description des déchets produits

(Provide a separate table or reference waste management plan. / Utilisez un tableau séparé ou faites référence à votre plan de gestion des déchets.)

Location where waste is generated (coordinates or physical address):
Lieu où les déchets sont produits (coordonnées ou adresse physique) :
Describe types of hazardous waste (if not Dangerous Goods, indicate in description)
Décrivez le type de déchets dangereux (s’il ne s’agit pas de déchets dangereux, veuillez décrire le produit)
Shipping Name (description)
Désignation officielle (description)

NWT9030/1117

UN No.
No ONU

TDGR Class Quantity generated
(kg or L)
Catégorie
du RTMD
Quantité transportée
(en kg ou en L)

Monthly/Annually
Mensuellement
ou annuellement

1 of / de 2

Section 3: I certify that the information provided on this form is correct and accurate.
Je certifie que les renseignements fournis dans le présent formulaire sont exacts, fiables, et complets.

Signature of Contact Person / Signature de la personne-ressource

Date (MM-DD-YYYY) / Date (MM-JJ-AAAA)

Name of Contact Person (Print):
Nom de la personne-ressource (caractères d’imprimerie) :
Title:
Titre de poste :
Phone:
No de téléphone :

NWT9030/1117

Email:
Courriel :

2 of / de 2

FORM 2:
HAZARDOUS WASTE CARRIER
REGISTRATION FORM

FORMULAIRE 2 :
INSCRIPTION DES TRANSPORTEURS
DE DÉCHETS DANGEREUX

Instructions

Instructions

1. The following information must be provided in order to register and
obtain a carrier number in the NWT. Incomplete applications will be
returned to the applicant.
2. Completed registration forms are to be forwarded to
environmental_protection@gov.nt.ca, or mailed to:
Environment Division
Department of Environment and Natural Resources
Government of the Northwest Territories
P.O. Box 1320, Yellowknife NT X1A 2L9
3. Use additional pages to provide information as required.

1. Veuillez fournir les renseignements suivants pour vous inscrire
et pour obtenir un numéro de transporteur aux TNO. Les
formulaires incomplets seront retournés aux demandeurs
2. Veuillez expédier les formulaires remplis par courriel
(environmental_protection@gov.nt.ca), ou par la poste :
Division de l’environnement
Ministère de l’Environnement et des Ressources naturelles
Gouvernement des Territoires du Nord-Ouest
C. P. 1320, Yellowknife NT X1A 2L9
3. Au besoin, utilisez des feuilles supplémentaires pour fournir
l’information nécessaire.

Section 1: Contact Information / Coordonnées
Carrier Company (Legal) Name:
Nom de l’entreprise productrice (nom légal) :
Mailing Address:
Adresse postale :
Contact Person:
Personne-ressource :

Title:
Titre de poste :

Phone:
No de téléphone :

Email:
Courriel :

Contact Person:
Personne-ressource :

Title:
Titre de poste :

Phone:
No de téléphone :

Email:
Courriel :

Section 2: Description of Carrier’s Activities / Description des activités du transporteur

(Provide a separate table or reference waste management plan. / Veuillez fournir un tableau distinct ou faire référence au plan de gestion des déchets.)

Mode of Transport (check all that apply):
Mode de transport (cochez tous ceux qui s’appliquent)

Road
Routier

Rail
Ferroviaire

Ship
Maritime

Proof of transport liability insurance is attached (certificate of insurance):
Vous avez joint une preuve d’assurance responsabilité civile de transport (certificat d’assurance)
Proof of training from the applicable Transport Authority is attached:
Vous avez joint une preuve de formation de l’agence de transport concernée :
A spill contingency plan is attached:
Vous avez joint un plan d’urgence en cas de déversement :

NWT9031/1217

Yes
Oui

Yes
Oui

Air
Aérien
Yes
Oui

No
Non

No
Non

No
Non

1 of / de 2

Describe types of hazardous waste (if not Dangerous Goods, indicate in description)
Décrivez le type de déchets dangereux (s’il ne s’agit pas de déchets dangereux, veuillez décrire le produit)
Shipping Name (description)
Désignation officielle (description)

UN No.
No ONU

TDGR Class Quantity generated
(kg or L)
Catégorie
du RTMD
Quantité transportée
(en kg ou en L)

Monthly/Annually
Mensuellement
ou annuellement

Section 3: I certify that the information provided on this form is correct, accurate and complete.
Je certifie que les renseignements fournis sont exacts, fiables, et complets.

Signature of Contact Person / Signature de la personne-ressource

Date (MM-DD-YYYY) / Date (MM-JJ-AAAA)

Name of Contact Person (Print):
Nom de la personne-ressource (caractères d’imprimerie) :
Title:
Titre de poste :
Phone:
No de téléphone :

NWT9031/1217

Email:
Courriel :

2 of / de 2

Schedule I: Leachate Disposal Standards for Solid Waste / Process Residuals
Item Parameter

Concentration
(mg/L)

Item

Parameter

Concentration
(mg/L)

1.

Antimony

0.6

25.

Ethyl benzene

0.24

2.

Arsenic

2.5

26.

Fluoride

150

3.

Barium

100

27.

Hexachlorobenzene

0.13

4.

Benzene

0.5

28.

Hexachlorobutadiene

0.5

5.

Beryllium

5.0

29.

Hexachloroethane

3.0

6.

Boron

500

30.

Lead

5.0

7.

Cadmium

0.5

31.

Mercury

0.1

8.

Carbon tetrachloride
(Tetrachloromethane)

0.5

32.

Methyl ethyl ketone / Ethyl
methyl ketone

200

9.

Chloramines

300

33.

Naphthalene

0.5

10.

Chlorobenzene
(Monochlorobenzene)

8.0

34.

Nitrate + Nitrite

11.

Chloroform

6.0

35.

Nitrilotriacetic acid (NTA)

12.

Chromium

5.0

36.

Nitrite

13.

Cobalt

100

37.

Nitrobenzene

14.

Copper

100

38.

Pentachlorophenol

6.0

15.

Cresol (Mixture – total of
all isomers, when isomers
cannot be differentiated)

200

39.

Pyridine

5.0

16.

Cyanide

20

40.

Selenium

1.0

17.

2,4-DCP /
(2,4-Dichlorophenol)

90

41.

Silver

5.0

18.

1,2-Dichlorobenzene
(o-Dichlorobenzene)

20

42.

Tetrachloroethylene

3.0

19.

1,4-Dichlorobenzene
(p-Dichlorobenzene)

0.5

43.

2,3,4,6-Tetrachlorophenol /
(2,3,4,6-TeCP)

10

20.

1,2-Dichloroethane (Ethylene
dichloride)

0.5

44.

Toluene

2.4

21.

1,1-Dichloroethylene
(Vinylidene chloride)

1.4

45.

Trichloroethylene

0.5

22.

Dichloromethane (also see –
methylene chloride)

5.0

46.

Trihalomethanes – Total
(also see – Chloroform)

10

23.

2,4-Dinitrotoluene

0.13

47.

Uranium

2.0

24.

Polychlorinated dibenzo
dioxins and furans (TEQ)

0.0000015

48.

Xylene

0.5

49.

Zinc

500

32

1000
40
320
2

GUIDELINE FOR HAZARDOUS WASTE MANAGEMENT

Schedule II: Dioxin Toxicity Equivalency Factors
Column I – Congeners

Column II – TEF*

2,3,7,8-tetrachlorodibenzo-p-dioxin

1.0

1,2,3,7,8-pentachlorodibenzo-p-dioxin

0.5

1,2,3,4,7,8-hexachlorodibenzo-p-dioxin

0.1

1,2,3,6,7,8-hexachlorodibenzo-p-dioxin

0.1

1,2,3,7,8,9-hexachlorodibenzo-p-dioxin

0.1

1,2,3,4,6,7,8-heptachlorodibenzo-p-dioxin
octachlorodibenzo-p-dioxin

0.01
0.001

2,3,7,8-tetrachlorodibenzofuran

0.1

1,2,3,7,8-pentachlorodibenzofuran

0.05

2,3,4,7,8-pentachlorodibenzofuran

0.5

1,2,3,4,7,8-hexachlorodibenzofuran

0.1

1,2,3,6,7,8-hexachlorodibenzofuran

0.1

1,2,3,7,8,9-hexachlorodibenzofuran

0.1

2,3,4,6,7,8-hexachlorodibenzofuran

0.1

1,2,3,4,6,7,8-heptachlorodibenzofuran

0.01

1,2,3,4,7,8,9-heptachlorodibenzofuran

0.01

octachlorodibenzofuran

0.001

* Toxicity Equivalency Factor

Schedule III: Listed Waste
1.

Absorbent material

2.

Household hazardous waste consolidated at a municipal collection depot

3.

Incinerator ash (bottom/fly ash)

4.

Used oil and used oil filters*

5.

Waste asbestos (defined in the Guideline for the Management of Waste Asbestos)

6.

Biomedical waste (defined in Guideline for the Management of Biomedical Waste)

7.

Lead paint that produces a leachate greater than 5 mg/L (defined in the Guideline for the Management
of Waste Lead and Lead Paint)

8.

Glycol (Antifreeze) solutions (defined in the Guideline for the Management of Waste Antifreeze)

9.

Halocarbons (defined in the Guideline for the Management of Ozone Depleting Substances and
Halocarbon Alternatives)

10.

Waste paint (defined in the Guideline for the Management of Waste Paint)

11.

Mercury-containing lamps (defined in the Guide to Recycling Mercury-Containing Lamps)

* No person shall dispose of a filter used to filter oil unless, 24 hours before disposing of the filter,
(a) the inner chamber of the filter is punctured and the contents are drained; or
(b) the filter is mechanically crushed or shredded and the contents have been collected.
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Schedule IV: Severely Toxic Contaminants
Item

Substances

1.

(4-Chlorophenyl)cyclopropylmethanone, O-[(4-nitrophenyl)methyl]oxime

2.

Benzenamine, N-phenyl-, Reaction Products with Styrene and 2,4,4-Trimethylpentene (BNST)

3.

Chlorobiphenyls

4.

Chlorinated Alkanes

5.

Dibenzofuran

6.

Dibenzo-para-dioxin

7.

Dichloromethane

8.

Hexabromocyclododecane (HBCD)

9.

Hexachlorobutadiene, which has the molecular formula C4Cl6

10.

Hexavalent chromium compounds

11.

Long-Chain (C9-C20) Perfluorocarboxylic Acids (PFCAs), their Salts and their Precursors

12.

Mercury

13.

Perfluorooctane Sulfonate (PFOS), Its Salts and Its Precursors

14.

Polychlorinated dibenzodioxins

15.

Polychlorinated Dibenzofurans

16.

Polychlorinated Naphthalenes (PCNs)

17.

Polychlorinated Terphenyls

18.

Tetrabutyltin

19.

Tetrachlorobenzenes (TeCBs)

20.

Tetrachloroethylene

21.

Tributyltins

Schedule V: Small Quantity Threshold for Types of Hazardous Waste

34

Column I: Hazardous Waste Type

Column II: Amount

1.

All hazardous waste unless otherwise specified

5 kg or L

2.

Dangerous Goods Class 6.1, Packing Group I

1 kg or L

3.

Waste batteries

50 kg

4.

Contaminated snow/water

20 kg or L

5.

Contaminated soil

500 kg

6.

Waste Glycol

20 L

7.

Incinerator ash

20 kg

8.

Waste paint

20 kg or L

9.

Used Oil

20 L

10.

Leachable waste containing Severely Toxic Contaminants

1 kg or L

11.

Severely Toxic Contaminants in pure form

n/a hazardous waste in any quantity
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Schedule VI: Registration Volumes
Minimum quantity of hazardous waste1 necessary for registration as a Hazardous Waste Storage Facility.
Waste Classification TDG

Quantity2 (Kg or L)

2.1

Compressed Gas (flammable)

5003

2.2

Compressed Gas (non-corrosive, non-flammable, non-toxic)

2.3

Compressed Gas (toxic)

3

Flammable Liquids Packing Group I

1,000

3

Flammable Liquids Packing Group II

2,000

3

Flammable Liquids Packing Group III

5,000

4.1

Flammable Solids

5,000

4.2

Substances Liable to Spontaneous Combustion

4.3

Water-reactive Substances

5.1

Oxidizing Substances

5.2

Organic Peroxides

6.1

Toxic Substances Packing Group I

1,000

6.1

Toxic Substances Packing Group II

2,000

6.1

Toxic Substances Packing Group III

5,000

6.2

Infectious Substances

6.2

Infectious Substances Category A requiring an ERAP

8

Corrosive Substances Packing Group I

1,000

8

Corrosive Substances Packing Group II

2,000

8

Corrosive Substances Packing Group III

5,000

9

Miscellaneous

1,0004

5,0003
2003

1 00
50
1,000
50

5003
any amount

Other Hazardous Waste Types
Polychlorinated Biphenyls

100

Leachable waste

5,000

Hazardous to the Aquatic Environment

5,000

Waste containing dioxins and furans

5,000

Contaminated soil

50,000

Drilling waste

50,000

Used Oil, Glycol, Contaminated Water
Total Aggregate Quantity of Hazardous Waste
1
2
3
4

5

5,000
5

5,000

This applies to hazardous waste and not dangerous goods.
Quantity refers to liquids when the amount is expressed in litres (L) and solids when expressed in kilograms (Kg).
Total liquid volume capacity of the container.
PCB storage is regulated by Environment and Climate Change Canada under the Canadian Environmental Protection Act. Storage of
products containing PCBs in a concentration of 50 mg/kg or more and in an amount of 100 litres or more, 100 kilograms or more, or
in a lesser amount if it contains 1 kilogram or more of PCBs.
Except for Contaminated soil and Drilling waste where total aggregate quantity must exceed 50,000 kg.
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Schedule VII: Illustration of a Movement Document

Sample for Illustration.
Do not use
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Schedule VIII: Information Required in a Record of Disposal
1) Generator, carrier, and receiver (disposal, recycling facility) are registered and identified with the
following:
a) Registration numbers (where applicable);
b) Name of generator, carrier and receiver, mailing address and contact information;
c) Shipping and receiving site address is identified;
d) Name of person(s) consigning the waste, transporting, and receiving;
e) Telephone number; and
f) Date of shipment and receiving.

2) Intended receiver is declared prior to transportation, and the receiver is authorized to receive that
waste.
3) The hazardous waste is identified and the description identifies the:
a) Common name of the waste (i.e. used oil, contaminated soil);
b) Amount of waste being transported in metric units (kg or L);
c) Number and means of containment (e.g., drum, bulk, tank, etc.); and
d) Physical state, solid, liquid or gas (e.g. S, L, G).

4) Multiple copies are made and the generator, carrier, as well as the receiver all receive a copy of the
record of disposal (like 6-part movement document) that confirms who is in control of the waste:
a) Upon shipment;
b) During transportation; and
c) At the receiving facility.
5) ENR receives a completed and signed copy of the record of disposal upon:
a) Shipment from the generator; and
b) Receipt at the receiver.
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Appendix 1:
Environmental Protection Act
The following is a subset of the Environmental Protection Act, R.S.N.W.T. 1988, c. E-3.1
1. In this Act,

“contaminant” means any noise, heat, vibration or substance and includes such other substance as the
Minister may prescribe that, where discharged into the environment,
(a) endangers the health, safety or welfare of persons,
(b) interferes or is likely to interfere with normal enjoyment of life or property,
(c) endangers the health of animal life, or
(d) causes or is likely to cause damage to plant life or to property;
“discharge” includes, but not so as to limit the meaning, any pumping, pouring, throwing, dumping,
emitting, burning, spraying, spreading, leaking, spilling, or escaping;
“environment” means the components of the Earth and includes
(a) air, land and water,
(b) all layers of the atmosphere,
(c) all organic and inorganic matter and living organisms, and
(d) the interacting natural systems that include components referred to in paragraphs (a) to (c).

“inspector” means a person appointed under subsection 3(2) and includes the Chief Environmental
Protection Officer.

2.2 The Minister may
(a) establish, operate and maintain stations to monitor the quality of, and the discharge of contaminants
into the environment in the Territories;
(b) conduct research studies, conferences and training programs relating to contaminants and to the
preservation, protection or enhancement of the environment;
(c) develop, co-ordinate and administer policies, standards, guidelines and codes of practice relating to
the preservation, protection or enhancement of the environment;
3. (2) The Chief Environmental Protection Officer may appoint inspectors and shall specify in the
appointment that powers that may be exercised and the duties that may be performed by the
inspector under this Act and regulations.

1

The Environmental Protection Act (EPA) is updated from time to time. As this is a subset of the EPA, ENR recommends the reader
review the official Act.
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4. (1) Where the Chief Environmental Protection Officer is of the opinion, based on reasonable
grounds, that it is necessary or advisable for the protection of the environment to do so, the Chief
Environmental Protection Officer may, by order directed to any person, require that person
(a) to install safeguards to prevent the discharge of contaminants into the environment;
(b) to site, transport or store any contaminant in the manner set out in the order; or
(c) to have on hand at all times the equipment and material necessary to alleviate the effect of any
discharge of contaminants that may be specified in the order.

(2) Where an inspector believes on reasonable grounds that a discharge of a contaminant in
contravention of this Act, the regulations or a provision of a permit or licence is likely to occur, the
inspector may issue an order requiring any person whose actions may increase the likelihood of a
discharge or the owner or person in charge, management or control of the contaminant to take the
preventive measures that the inspector considers necessary. R.S.N.W.T. 1988,c.117(Supp.),s.7.

5. (1) Subject to subsection (3), no person shall discharge or permit the discharge of a contaminant into
the environment.
(2) REPEALED, R.S.N.W.T. 1988,c.117(Supp.),s.8.

(3) Subsection (1) does not apply where the person who discharged the contaminant or permitted the
discharge of the contaminant establishes that
(a) the discharge is authorized by this Act or the regulations or by an order issued under this Act or
the regulations;
(a.1) the discharge
(i) is authorized by an Act of the Parliament of Canada or the Northwest Territories or by
regulations made under any of those Acts, and
(ii) is not addressed in this Act or the regulations or by an order issued under this Act or
the regulations;
(b) the contaminant has been used solely for domestic purposes and was discharged from within a
dwelling house;
(c) the contaminant was discharged from the exhaust system of a vehicle;
(d) the discharge of the contaminant resulted from the burning of leaves, foliage, wood, crops or
stubble for domestic or agricultural purposes;
(e) the discharge of the contaminant resulted from burning for land clearing or land grading;
(f) the discharge of the contaminant resulted from a fire set by a public official for habitat
management of silviculture purposes;
(g) the contaminant was discharged for the purposes of combatting a forest fire;
(h) the contaminant is a soil particle or grit discharged in the course of agriculture or horticulture;
or
(i) the contaminant is a pesticide classified and labelled as “domestic” under the Pest Control
Products Regulations (Canada).

(4) The exceptions set out in subsection (3) do not apply (a) where a person discharges a contaminant
that the inspector has reasonable grounds to believe is not usually associated with a discharge from
the excepted activity.
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5.1. Where a discharge of a contaminant into the environment in contravention of this Act or the regulations
or the provisions of a permit or licence issued under this Act or the regulations occurs or a reasonable
likelihood of such a discharge exists, every person causing or contributing to the discharge or increasing
the likelihood of such a discharge, and the owner or the person in charge, management or control of the
contaminant before its discharge or likely discharge, shall immediately:
(a) subject to any regulations, report the discharge or likely discharge to the person or office designated
by the regulations;
(b) take all reasonable measures consistent with public safety to stop the discharge, repair any
damage caused by the discharge and prevent or eliminate any danger to life, health, property or
the environment that results or may be reasonably expected to result from the discharge or likely
discharge; and
(c) make a reasonable effort to notify every member of the public who may be adversely affected by the
discharge or likely discharge.
6. (1) Where an inspector believes on reasonable grounds that a discharge of a contaminant in
contravention of this Act or the regulations or a provision of a permit or licence issued under this
Act or the regulations has occurred or is occurring, the inspector may issue an order requiring any
person causing or contributing to the discharge or the owner or the person in charge, management
or control of the contaminant to stop the discharge by the date named in the order.
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Appendix 2:
Selecting a Hazardous Waste Receiver
The following information is provided as best practice and needs to be interpreted according to the type of
hazardous waste being offered.
As a hazardous waste generator, it is important to carefully choose a hazardous waste receiver. Generators
are responsible for their waste until it is legally and properly received at a suitably authorized facility.

Selection Factors

Below is a list of considerations when selecting a hazardous waste receiver:
• Ensure waste has been properly classified, either through characterization by a qualified consultant
or environmental testing laboratory, or by reviewing the process generating the waste along with the
original raw materials used in the process.
• Ensure the hazardous wastes are managed by companies that are capable of appropriately managing the
wastes. This is important for hazardous waste disposal outside or inside of the NWT.
• Find out if the hazardous waste receiver has carried out any facility audits. Many waste receivers are
required to submit audit reports to the provincial or territorial authority. Request a copy of the receivers
most recent audit report. Most competent waste receivers arrange third party audits at their facilities
and are willing to share and discuss the results with their potential clients.
• Get references from business colleagues who have used a specific hazardous waste receiver.
• Find out if the hazardous waste receiver has the appropriate authorization to manage your hazardous
waste(s). Authorized receivers are required to have a facility registration number issued by the
provincial or territorial authority.
• Check the Waste Receiver Assessment Program (http://www.wrapaudit.com/index.php) to see if a
Waste Facility Environmental Review has been completed on behalf of other waste generators for the
receiving facility.
• Ensure that the treatment/disposal methods proposed by companies are the appropriate and approved
technology for your wastes. The receiver should be willing to provide a letter confirming how and
when the hazardous waste was managed at the location named in the letter and that the management
complied with all relevant regulatory requirements.
• Check the receiver’s insurance coverage and review their environmental impairment liability, general
liability and vehicle insurance coverage (if applicable).
• Check the Health and Safety record of the receiver and request a clearance letter from the applicable
worker (Occupational) health and safety agency.
Note: If the receiver selected does not comply with the requirements of the applicable legislation and are
charged with a violation while managing your wastes, the generator may also be held liable.
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Appendix 3:
Dangerous Goods Classifications
Class 1: Explosives1
Class 2: Compressed Gases
Division 2.1: Flammable Gases
Division 2.2: Non-Flammable Gases
Division 2.3: Toxic Gases

Class 3: Flammable Liquids
Packing Group I: Boiling point ≤35°C and any Flash Point
Packing Group II: Boiling point: >35°C and Flash Point < 23°C
Packing Group III: If criteria for Packing Group I or II are not met

Class 4: Flammable Solids, Substances Liable To Spontaneous Combustion, Dangerous When Wet
Division 4.1: Flammable Solids
Division 4.2: Spontaneously Combustible
Division 4.3: Dangerous When Wet
Class 5: Oxidizers, Organic Peroxides
Division 5.1: Oxidizers
Division 5.2: Organic Peroxides

Class 6: Toxic Substances, Infectious Substances
Criteria for 6.1 Toxic Substances Packing Groups as per the TDGR
Route of Exposure
Unit of Measure

Oral

Dermal

Inhalation mist

Inhalation vapor

LD50 mg/kg

LD50 mg/kg

LC50 mg/L

V

LC50 mL/m3

Packing Group I

≤5

≤ 50

≤ 0.2

≥ 10 X LC50

≤ 1000

Packing Group II

> 5 but ≤ 50

> 50 but ≤ 200

> 0.2 but ≤ 2

≥ LC50

≤ 3000

Packing Group III

> 50 but ≤ 300

> 200 but ≤ 1000

> 2 but ≤ 4

≥ 0.2 X LC50

≤ 5000

Division 6.2: Infectious Substances

Class 7: Radioactive Materials1
Class 8: Corrosives

Class 9: Miscellaneous Dangerous Goods

1

Class 1 and 7 are regulated under federal legislation and not subject to this guideline.
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Appendix 4:
Regulatory Agencies, Land and Water Boards,
Waste Exchanges, and Associations
Regulatory Agencies
1. Environmental Health
Department of Health and Social Services
5015 49th St
Box 1320
Yellowknife, NT X1A 2L9
Phone: (867) 767-9066 ext. 49262

2. Lands Administration
Department of Lands
PO Box 1320
1st Floor Gallery Building (4923 - 52nd Street)
Yellowknife, NT X1A 2L9
Phone: (867) 765-6701 Fax: (867) 669-8908

3. Office of the Fire Marshal
Department of Municipal and Community Affairs
600, 5201-50th Avenue
Yellowknife, NT X1A 2S9
Phone: (867) 873-7469 Fax: (867) 873-0206
4. Office of the Regulator of Oil and Gas Operations
4th floor, 5201-50th Avenue
P.O. Box 1320
Yellowknife, NT X1A 2L9
Phone: (867) 767-9097 Fax: (867) 920-0798

5. Road Licensing and Safety Headquarters
Department of Transportation
5015 - 49th Street
PO Box 1320
Yellowknife, NT X1A 2L9
Phone: (867) 767-9088 ext. 31169 Fax: (867) 873-0120
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6. Workers’ Safety and Compensation Commission
Centre Square Tower, 5th Floor
5022 49 Street
Box 8888
Yellowknife, NT X1A 2R3
General Inquiries phone: (867) 920-3888 Fax: (867) 873-4596
Toll Free: 1-800-661-0792

7. Indigenous and Northern Affairs Canada
NWT Region
4923-52nd Street
P.O. Box 1500
Yellowknife, NT X1A 3Z4
Phone: (867) 669-2500 Fax: (867) 669-2715

8. Canadian Nuclear Safety Commission
Western Regional Office
220 4th Avenue S.E., Suite 670
Calgary, AB T2G 4X3
Phone: (403) 292-5181 Fax: (403) 292-6985
Nuclear Emergency (24 Hour) (613) 995-0479
General Inquiries: info@cnsc-ccsn.gc.ca
Phone: 613-995-5894 or 1-800-668-5284 (in Canada)
9. Environmental Protection Branch
Environment and Climate Change Canada
5019 52nd St,
P.O. Box 2310
Yellowknife, NT X1A 2P7
Phone: (867) 669-4730 Fax: (867) 873-8185
10. Environment Branch
National Energy Board
444 Seventh Ave. S.W.
Calgary, AB T2P 0X8
Phone: (403) 299-3676 Fax: (403) 292-5503

11. Explosives Regulatory Division, Western Region
Natural Resources Canada
Unit 214 755 Lake Bonavista Dr. S.E.
Calgary, AB T2J 0N3
Phone: (403) 292-4766 Fax: (403) 292-4689

12. Transport Canada
Prairie and Northern Region
4915 - 48th Street
3rd Floor, YK Centre East
P.O. Box 1439
Yellowknife, NT X1A 2P1
Phone: (888)-463-0521
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Land and Water Boards
Gwich’in Land and Water Board

(867) 777-4954

http://glwb.com/

Mackenzie Valley Land
and Water Board

(867) 669-0506

http://mvlwb.com/

Sahtu Land and Water Board

(867) 598-2413

http://slwb.com/

Wek’eezhii Land and Water Board

(867) 765-4592

http://wlwb.ca/

Inuvialuit Water Board

(867) 678-2942

www.inuvwb.ca

Environmental Impact
Screening Committee

(867) 777-2828

http://www.screeningcommittee.ca/contact.html

Waste Exchanges
Canadianenvironmental.com
Stobec

Waste Exchange Network

(800) 561-6511

Associations

BC Environment Industry
Association

(800) 890-1924

http://www.eco.ca

Manitoba Environmental Industries
Association

(204) 783-7090

Northern Territories Water
and Waste Association

Saskatchewan Environmental
Industry and Managers Association
Standards Council of Canada
(Environmental Laboratories)

Waste Receiver Assessment Program

http://www.wastechange.com/canada.html

http://www.hazwastebc.com

(613) 233-5300

Environmental Services Association
of Alberta

http://stobec.com/index.html

(604) 683-2751

Canadian Association for Laboratory
Accreditation Inc. (CALA)
Eco Canada

http://www.canadianenvironmental.com/

(800) 661-9278

(867) 873-4325
(306) 250-4991
(613) 569-7808
(403) 269-4351
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http://www.cala.ca

http://www.esaa.org

http://www.meia.mb.ca
http://ntwwa.com/

http://www.seima.sk.ca/

https://www.scc.ca/en/accreditation/
laboratories
http://www.wrapaudit.com
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Executive Summary
Incineration is recognized as an effective and environmentally sound disposal method for a wide
range of wastes, and is used in facilities and jurisdictions across Canada. Waste generators
located in remote areas may have limited options for cost-effective and environmentally sound
waste management, and incineration may therefore be considered an appropriate waste
management option. Remote commercial activities, such as exploration and development of
natural resources, can create large volumes and varieties of wastes that must be managed
appropriately. Residual wastes from industry, research activities, and the health care sector
may require thermal treatment as an environmentally sound method to control the spread of
disease from plants, animals or humans. Furthermore, there are certain locations in Canada
where incinerating waste is an important means of avoiding potentially dangerous interactions
between humans and wildlife. In all cases, reduction and diversion should be the primary waste
management objectives, prior to considering any disposal option.
There are, however, some important potential environmental concerns associated with waste
incineration that must be addressed through proper equipment selection, operation,
maintenance and record keeping. These include potential releases of mercury, as well as
dioxins and furans (PCDD/F), which are persistent organic pollutants (POPs). Mercury and
POPs bio-accumulate in the environment and may cause adverse effects to human health and
the environment. They can also be transported over long ranges; data from measurements in
the North reveal concentrations far greater than what might be explained by local production.
Dioxins/furans can be generated when inadequate incineration technology is used or when an
incinerator is improperly operated. Mercury is not created in an incineration system; emissions
are directly related to the presence of mercury in certain waste materials. Therefore, the best
method to control mercury emissions is to limit the quantity of mercury in the waste fed to the
incinerator.
The Stockholm Convention on Persistent Organic Pollutants (POPs) (which entered into force in
May 2004 and to which Canada is a Party), identifies incineration as a potential source of POPs,
and establishes a range of measures to reduce and, where feasible, eliminate their release. It
also requires that the best available techniques (BAT) and best environmental practices (BEP)
be applied for both new and substantially modified sources of POPs. Additionally, the Canadian
Council of Ministers of the Environment (CCME) adopted the Canada-wide Standards for
Dioxins and Furans in 2001, identifying incineration for action to reduce emissions, and adopting
specific air emission standards. The CCME also adopted the Canada-wide Standards for
Mercury Emissions in 2000 which include limits on mercury emissions from incinerators. Both
mercury and dioxins/furans are on the List of Toxic Substances in Schedule 1 of the Canadian
Environmental Protection Act, 1999 (CEPA 1999).
The Technical Document for Batch Waste Incineration was developed to provide guidance for
owners and operators on proper system selection, operation, maintenance and record keeping,
with the goals of achieving the intent of the Canada-wide Standards for dioxins/furans and
mercury, and reducing releases of other toxic substances. The document includes:


A discussion of the importance of reducing, reusing and recycling to divert wastes from
disposal;



Methods for the selection of appropriate incineration technologies to meet specific waste
management requirements;

i



Operational requirements that should allow batch incinerators to meet the intent of the
Canada-wide Standards for dioxins/furans and mercury, and to reduce the release of
other toxic substances; and



Recommendations on record keeping and reporting.

This Technical Document focuses on minimizing dioxins/furans and mercury emissions from
batch waste incinerator systems ranging in size from 50 kg to 3000 kg of waste/batch, the latter
representing the largest batch incinerator currently in use in Canada. 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). Air emission testing completed by Environment Canada in 2002 using a
modern Canadian-built batch waste incinerator demonstrated that, when properly operated and
maintained, these systems are capable of meeting the Canada-wide Standards for
dioxins/furans (80 pg I-TEQ/Rm3 @ 11% O2) and mercury (20 μg/Rm3 @ 11% O2). Stack
testing can be carried out as required by the regulatory authorities (e.g. federal,
provincial/territorial) to verify that these standards are met.
The Technical 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
Step 6 – Maintain Records and Report
This process will assist owners and operators of batch waste incinerators to achieve the intent
of the Canada-wide Standards for dioxins/furans and mercury, and reduce the potential for
releases of other toxic substances to the environment.
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Overview of the Six-Step Process for Batch Waste
Incineration
Step 1: Understand Your Waste Stream
The first step in managing waste is to understand the quantity and composition of the waste that
is generated. A waste audit should be completed, where practical, to:




Determine the quantity of waste generated in the various parts of an operation;
Characterize the waste from each type of operation;
Examine the waste stream to determine what opportunities exist for:
o Reducing the quantity of waste generated;
o Reusing materials; and
o Recycling as much as possible before considering disposal.

Where waste audits are not practical, it is still necessary to develop an estimate of the waste
quantities and characteristics before a strategy for waste diversion and disposal can be
completed. Owners should investigate waste generation and diversion data from similar
operations/facilities in order to estimate the waste types and quantities that will be generated at
their own facilities. Sources of such information may include industry associations, waste
industry consultants, provincial/territorial authorities and other regulatory bodies.
Based on the results of the waste audit/characterization, an assessment of appropriate disposal
options should be undertaken. Where possible, disposal alternatives (other than incineration)
for the residual waste stream (i.e. post 3Rs – Reduce, Reuse, Recycle) should be examined.
When assessing disposal options, it is important to note that waste should neither be openburned nor burned in a barrel. In both cases, the appropriate temperatures for a clean burn will
not be achieved, and toxic contaminants, in particular dioxins and furans, will be released.
Step 2: Select the Appropriate Incinerator (or Evaluate the Existing System)
The characteristics of the residual waste stream destined for incineration should be incorporated
into a call for proposals from incinerator manufacturers. Specifying the quantity and
composition of the waste stream will ensure that proposals include suitable incinerators. It
should be noted that incinerators built for a specific waste stream, such as animal carcasses,
liquid wastes and hazardous wastes, are available and should be used as required.
For facilities with existing incinerators, owners/operators should reassess the suitability of the
existing system to manage the current waste stream.
For facilities incinerating more than 26 tonnes of waste per year, dual chamber controlled air
incinerators are the recommended configuration. These systems are capable of incinerating a
wide range of wastes and, when properly maintained and operated, will achieve emissions of
PCDD/F and mercury below the level of the Canada-wide Standards. These systems should be
equipped with a large secondary chamber sized to provide a residence time of at least one
second at a temperature higher than 1000OC, to ensure complete combustion and minimize
PCDD/F emissions.
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For facilities incinerating less than 26 tonnes of waste per year, “determined efforts” as
defined in the Canada-wide Standards for dioxins and furans1 should be undertaken. Should
circumstances restrict the ability to use a dual-chamber incinerator with a large secondary
chamber, a single chamber incinerator with an afterburner should be used. It should be noted
that such systems are less likely to be able to meet the emission standards than dual chamber
incinerators.
Step 3: Properly Equip and Install the Incinerator
Building Considerations


Incinerators should be installed inside a building to protect the equipment and the
operators from weather conditions.



In designing the installation site, care should be taken to maximize clearance between
incinerator components, including the stack, and combustible construction materials.



Insulation should be used to protect combustible building materials.



The building should be equipped with sufficient fresh air inlet capacity for the incinerator.
Both combustion air and dilution air for the barometric damper are required. Care
should be taken to introduce air in a manner that does not lead to low-temperature
operating problems.

Equipment Considerations
The incinerator system should come complete with the following equipment to monitor and
record performance parameters:


A scale to measure the weight of all materials charged to the incinerator; and



A computerized process control and data acquisition system to store operating data from
the incinerator.

Operational data should be collected and stored, at a minimum, every minute that the system is
operating. The intent is to be able to summarize operating parameters during start-up,
operation and cool-down for every cycle. If the required operating conditions are not achieved
these data will allow the operators, the manufacturers and the regulator to identify the
contributing factors for the failure. From this information, operating procedures can be adjusted
to improve performance. Provisions should be made for the manufacturers to be able to
remotely access and review the operating data for trouble shooting purposes.
It is highly recommended that batch incinerators not be equipped with heat recovery devices.
The temperature of the stack gases in heat recovery systems will be lower than in systems
without heat recovery, and may be in a temperature range that can lead to the formation of
greater quantities of PCDD/F. Similarly, air pollution control systems are not recommended for
batch waste incineration systems to control PCDD/F emissions. Stack gases should be
released directly to the atmosphere at temperatures higher than 700OC to reduce the chances
of the inadvertent formation of PCDD/F through the de novo synthesis process.
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Available on-line at: http://www.ccme.ca/ourwork/air.html?category_id=97

If it is necessary to introduce additional waste to the incinerator during the burn cycle, the
incinerator should be equipped with a ram charge system to limit the disruption of combustion in
the primary chamber during the waste charging process.
Step 4: Operate the Incinerator for Optimum Combustion
Operational Considerations
Wastes received at the incinerator building should be separated according to their heating value
characteristics: wet or low-energy wastes (e.g. food waste); mixed wastes with average energy
values; and other materials with high energy values, such as oily waste materials. To facilitate
this separation, all waste should be collected in transparent bags. To further assist with
separation, wastes could be collected in coloured-coded bags.
Batch incinerators are designed to accept wastes within a specified range of energy (i.e.
calorific) values. The operator should select waste from each category and mix it to achieve the
manufacturer’s specified input calorific value. Each bag should be weighed, its source should be
noted, and the total weight of each category should be tallied before completing the loading.
This information should be recorded by the computerized data acquisition equipment installed
with the incinerator. (Refer to step 6 for further record keeping requirements).
Batch incinerator systems have limited charging capacity (both in terms of waste quantity and
the calorific value of the waste charge). To assist the operator with the charging task,
particularly for smaller incinerators, several batches could be weighed and placed in their own
containers prior to loading the incinerator. The same weighing and logging procedures should
be used for each batch and, once recorded, the batch can be charged when appropriate.
When the incinerator is charged with the appropriate mix and quantity of waste, the operator
should close the door, ensure all interlocks are engaged, and start the burn cycle. The operator
should observe the burn for at least 15 minutes after ignition of the primary chamber burner to
ensure the volatility of the waste charged is not creating too much gas for the secondary
chamber to handle. The rate of combustion can be slowed by reducing the quantity of underfired air. The primary chamber should be operated in the temperature range specified by the
manufacturer (typically 500OC to 800OC).
When satisfied that the burn is proceeding in a controlled manner, the operator may leave the
incinerator area while the equipment completes the burn cycle.
The burn cycle should not be interrupted by opening the charging door until after the burn is
complete and the unit has cooled down. No additional waste should be added to the primary
chamber unless the incinerator is equipped with an appropriate ram feed device.
When the burn is complete and the unit has cooled, the operator should open the door only
when wearing protective equipment such as gloves, dust mask, face shield and goggles.
The operator should remove the ash from the previous burn cycle before reloading the
incinerator. Any unburned materials found in the ash should be recharged to the primary
chamber after the operator has cleaned the air ports, and before putting a fresh charge into the
incinerator.
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Training Considerations
Operators should be properly trained by the incinerator manufacturer.
should include, as a minimum, the following elements:










The training course

System safety including identification of hazards that the operator should recognize;
Waste characterisation and how waste composition can affect operation;
Loading limitations, including materials that should NOT be charged to the incinerator,
and the allowable quantities of different types of wastes that can be charged;
Start-up procedures for the incinerator and the normal operation cycle;
Operation and adjustment of the incinerator to maximise performance;
Clean out procedures at the end of the cycle;
Troubleshooting procedures;
Maintenance schedule; and
Record keeping and reporting.

Managers should be involved in the training session so that continuity can be maintained with
different operators.
Step 5: Safely Handle and Dispose of Incinerator Residues
Ash from the primary chamber of the incinerator can contain materials deleterious to the
operator’s health and the environment. Operators should use personal protective equipment
when handling this material. The material should be carefully removed from the hearth and
placed in covered metal containers suitable for transporting the ash to an approved disposal
site. The operator should weigh, and maintain records of, the quantity of ash produced.
Step 6: Maintain Records and Report
To demonstrate appropriate operation and maintenance of the incinerator, the facility should
maintain records and prepare an annual report containing at least the following information:


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 any refresher courses;



All preventative maintenance activities undertaken on the equipment;



Records of operation of the incinerator - in electronic format with full data backup;



Summarized annual auxiliary fuel usage;



A list of all shipments of incinerator residues, including the weight transported and
disposed of by type if necessary, and the location of the disposal site;



Results of any emissions measurements or any ash sampling data collected during the
period.

All raw data records from the operation of the incinerator should be retained for inspection by
the appropriate authorities for the period designated by those authorities, or for at least 2 years.
The owner should work with the incinerator manufacturer or supplier and the regulators to
determine the appropriate level of summary data that should be sent to the regulatory body (e.g.
federal, provincial/territorial).
The reports should be approved by the facility’s senior
management before submission.
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1.0 Introduction
1.1

Purpose

This Technical Document for Batch Waste Incineration was developed to provide guidance for
owners and operators of batch waste incinerators regarding proper system selection, operation,
maintenance and record keeping, with the goals of assisting them in achieving the intent of the
Canada-wide Standards (CWS) for dioxins/furans and mercury, and reducing releases of other
toxic substances. This technical document focuses on batch waste incinerators ranging in size
from 50 to 3,000 kg of waste/batch. Batch waste incinerators are those that operate in a noncontinuous 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). Air emission
testing completed by Environment Canada in 2002 using a modern Canadian-built batch waste
incinerator revealed that, when properly operated and maintained, these systems are capable of
meeting the CWS for dioxins/furans (80 pg I-TEQ/Rm3 @ 11% O2) and mercury. Stack testing
can be carried out as required by the regulatory authorities in order to verify that these
standards are met.
The document includes:


A discussion on the importance of reducing, reusing and recycling to divert wastes from
disposal;



Methods for the selection of appropriate incineration technologies to meet specific waste
management requirements;



Operational requirements that should allow batch waste incinerators to meet the intent of
the CWS for dioxins/furans and mercury, and to reduce the release of other toxic
substances; and



Recommendations on record keeping and reporting.

Owners and operators are advised to undertake a full review of relevant local legislation and
consult with the appropriate regulators before proceeding with any waste management
operation.

1.2

Background

Incineration is recognized as an effective and environmentally sound disposal method for a wide
range of wastes, and is used in facilities and jurisdictions across Canada. Waste generators
located in remote areas may have limited options for cost-effective and environmentally sound
waste management, and incineration may therefore be considered an appropriate waste
management option. Remote commercial activities, such as exploration and development of
natural resources, can create large volumes and varieties of wastes that must be managed
appropriately. Residual wastes from industry, research activities, and the health care sector
may require thermal treatment as an environmentally sound method to control the spread of
disease from plants, animals or humans. Furthermore, there are certain locations in Canada
where incinerating waste is an important means of avoiding potentially dangerous interactions
between humans and wildlife. In all cases, reduction and diversion should be the primary waste
management objectives, prior to considering any disposal option.
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This section provides background information on batch waste incineration, including:
substances of concern; international and national initiatives; and provincial/territorial initiatives.

1.2.1 Substances of Concern
There are some important potential environmental concerns associated with waste incineration
that can be addressed through proper equipment selection, operation, maintenance and record
keeping.
These include potential releases of polychlorinated dibenzo-p-dioxins and
polychlorinated dibenzofurans (PCDD/F), which are persistent organic pollutants (POPs), and
mercury.
Dioxins and Furans
Polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans (PCDDD/F), commonly
known as dioxins/furans (D/F), are toxic, persistent, bioaccumulative, and result predominantly
from human activity.
Data from the measurement of dioxins/furans in the North shows that these chemicals are
frequently found at concentrations far in excess of those that might be explained by local
production. With the increased social and economic development in Canada’s North, it is
important to control these persistent chemicals.
Dioxins and furans can be generated from incomplete combustion resulting from the use of
inadequate technology and/or operating the incinerator improperly.
Mercury
Another possible contaminant released from incinerators is mercury. Mercury bio-accumulates
in the environment and, like POPs, is found in polar regions at higher concentrations than can
be explained by local anthropogenic releases.
Mercury is not emitted from the incinerator unless items containing mercury are placed into the
incinerator. The best method to control mercury releases is therefore to limit the amount of
mercury in the waste fed to the incinerator.

1.2.2 International and National Initiatives
Over the years, Canada has participated in numerous initiatives to reduce dioxins and furans as
well as mercury releases such as:
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Stockholm Convention on Persistent Organic Pollutants;
CCME Policy for Management of Toxic Substances;
Federal Toxics Substances Management Policy (TSMP),
Canada Wide Standards for Dioxins and Furans;
Canada Wide Standards for Mercury; and,
Chemicals Management Plan.

Stockholm Convention on Persistent Organic Pollutants
Canada is a Party to the Stockholm Convention on Persistent Organic Pollutants (POPs), which
entered into force in May 2004. The Stockholm Convention sets out a range of measures to
reduce and, where feasible, eliminate POP releases2.
Incineration was identified as a potential source of the POPs listed in Article 5 of the Stockholm
Convention. Article 5 of the Convention requires Parties to take measures to reduce, and where
feasible, eliminate releases of unintentionally produced POPs, including dioxins, furans,
hexachlorobenzene (HCB) and dioxin-like polychlorinated biphenyls (PCBs) which are
“unintentionally formed and released from thermal processes involving organic matter and
chlorine as a result of incomplete combustion or chemical reactions”.
Article 5 also requires that Best Available Techniques (BAT) and Best Environmental Practices
(BEP) be applied for both new and substantially modified sources. “Best Available Techniques”
are defined as using the most effective and advanced techniques that can be practically
adopted to:


prevent or minimize harmful emissions of by-product POPs and other environmental
impacts; or,



reduce by-product POPs releases to acceptable limits.

“Best Available Techniques” techniques can be applied by an operator to a specific facility since
they have been developed to a state that they are economical and technically viable. Similarly,
“best environmental practices” implies the application of the most appropriate combination of
environmental control measures and strategies. Annex C states that for the purposes of the
Convention there are a series of measures that are appropriate:
“Improvements in waste management with the aim of the cessation of open and other
uncontrolled burning of wastes, including the burning of landfill sites. When considering
proposals to construct new waste disposal facilities, consideration should be given to
alternatives such as activities to minimize the generation of municipal and medical
waste, including resource recovery, reuse, recycling, waste separation and promoting
products that generate less waste.”
CCME Policy for Management of Toxic Substances and the Federal Toxics Substances
Management Policy
Canada took steps to improve the management of POPs even before the Stockholm
Convention was adopted. Polychlorinated dioxins-p-dioxins (PCDD) and polychlorinated
dibenzofurans (PCDF) were designated as Track 1 substances and scheduled for virtual
elimination from the Canadian environment under the 1995 federal Toxic Substances
Management Policy 3 and the 1998 CCME Policy for the Management of Toxic Substances4.
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At the Conference of Plenipotentiaries on the Stockholm Convention on Persistent Organic Pollutants, held May 22 to 23
2001 in Stockholm, Sweden, the Convention was adopted and opened for Signature. It remained open for signature at the
United Nations Headquarters, Treaty Section, in New York, until May 22, 2002. Available on-line at: http://chm.pops.int/
Environment Canada, Toxic Substances Management Policy. 1995. Available at
http://www.ec.gc.ca/toxics/TSMP/en/tsmp.pdf
CCME, 1998. CCME Policy for the Management of Toxics Substances. January 29, 1998. Available at
http://www.ccme.ca/assets/pdf/toxics_policy_e.pdf
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PCDD/F are on the List of Toxic Substances in Schedule 1 of the Canadian Environmental
Protection Act, 19995.
Under the federal 1995 Toxic Substances Management Policy and the 1998 CCME Policy for
Management of Toxic Substances, mercury was designated as a Track 2 substance. As such,
mercury must be managed through its life cycle to minimize releases. Mercury is on the List of
Toxic Substances in Schedule 1 of the Canadian Environmental Protection Act (CEPA 1999).
Canada-wide Standards for Dioxins and Furans
The Canadian Council of Ministers of the Environment (CCME) examined the incidental release
of dioxins and furans in emissions from various combustion systems. This led to the
development of the Canada-wide Standards for Dioxins and Furans, which were adopted by the
CCME in 2001. The standards identify incineration for action to reduce emissions, and include
specific air emission standards.
In a 2007 review of the Dioxins and Furans Canada-wide Standards for waste incineration6, a
series of recommendations were made by the Dioxins and Furans Incineration Canada-wide
Standards Review Group regarding batch incinerators in remote locations.
These
recommendations suggest that:

5

6

4



The company/department should take appropriate measures to ensure good operation
and provide adequate records of such operation;



The company/department should only use incinerators that are equipped with monitoring
equipment (temperature probes, differential pressure meters and auxiliary fuel flow) to
ensure that proper operation is maintained. The monitoring equipment should be
connected to a computer which will continuously log the data recorded;



All installations should install weigh scales to record the weight of each load charged to
the incinerator;



All data from these systems should be available to inspectors;



The computerized data acquisition equipment should be integrated with all the operating
controls of the incinerator in a manner that would facilitate remote access to the data to
enable the manufacturer to assist the operator with trouble shooting the operation;



Operators should be trained, either through an appropriate site specific training program
or through a certification program provided by a qualified body;



Operators should be instructed to distinguish between broad categories of waste, in
terms of their calorific value, and be given clear instructions on how much from each
category is suitable for charging to the primary chamber for a given batch;



All facilities should be required to file, with the appropriate regulatory authority, their
annual waste throughput data. This filing should include details on the quantity and
disposition of residues discharged from the facility.

CEPA, 1999. Canadian Environmental Protection Act, 1999. 1999, c. 33 (Assented to September 14, 1999). Available at
http://www.ccme.ca/assets/pdf/mercury_emis_std_e1.pdf
Chandler, A.J., 2007. Review of Dioxins and Furans from Incineration In Support of a Canada-wide Standard Review: A
Report Prepared for The Dioxins and Furans Incineration Review Group through a contract associated with CCME Project
#390-2007. Available at: http://www.ccme.ca/assets/pdf/1395_d_f_review_chandler_e.pdf

Canada-wide Standards for Mercury
The Canada Wide Standards for Mercury Emissions were adopted in 2000 in order to reduce
atmospheric emissions derived from both deliberate use of mercury and from incidental
releases of mercury7. The standards include limits for mercury emissions from waste
incinerators.
The Mercury Containing Product Stewardship: Manual for Federal Facilities8 provides useful
information on how to develop an inventory of mercury within a facility, reducing mercury
through life-cycle management practices, and monitoring and reporting on mercury stewardship
activities.
Chemicals Management Plan
Canada’s efforts to improve the environment have also led to new measures under the
Chemicals Management Plan (CMP)9, which was first brought forward in 2006. The CMP
develops measures to better protect human health and the environment from the risks posed by
chemical substances. Since CEPA was adopted, all new chemicals have received rigorous premarket assessments; however, approximately 23,000 “legacy” chemicals were in use in Canada
before CEPA came into effect. The CMP identified a list of 193 substances as priority for action.
Industry is required to provide Environment Canada and Health Canada with information
regarding these substances on a quarterly basis within the next three years. The information
that is received, along with that gathered from other sources, will be assessed and used to
decide, if necessary, the appropriate actions required to protect the health of Canadians and the
environment.
The Waste Sector has been identified as a sector under the CMP due to potential releases to
the environment from incinerators and landfills.

1.2.3 Provincial / Territorial Initiatives
The CWS for both dioxins/furans and mercury have been incorporated into regulations related
to new incinerators in various provinces. One example is the Ontario Guideline A-710 which
incorporated the CWS emission values for new incinerators shortly after they were adopted and
Guideline A-711 which clarified the approach for existing facilities in 2004. In many cases, the
adoption of the CWS by provincial regulators has resulted in the closure of older incineration
facilities. Some facilities have been upgraded to meet the new standards.
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Canadian Council of Ministers of the Environment (CCME). Canada-wide Standard for Mercury Emissions, 2000.
Available at: http://www.ccme.ca/ourwork/air.html?category_id=87
Mercury-containing Product Stewardship: Manual for Federal Facilities. (2004). Environment Canada. Available at
http://www.ec.gc.ca/Mercury/ffmis-simif/Manual/index.aspx?lang=E
Chemicals Management Plan (CMP), 2006 Notice of intent to develop and implement measures to assess and
manage the risks posed by certain substances to the health of Canadians and their environment. Under the Canadian
Environmental Protection Act, 1999. http://www.chemicalsubstanceschimiques.gc.ca/en/index.html
Ontario Ministry of the Environment, 2004. GUIDELINE A-7 Combustion and Air Pollution Control Requirements for New
Municipal Waste Incinerators. Legislative Authority: Environmental Protection Act, Part V, Section 27, and Part II, Section
9. Last revision February, 2004. Available at: http://www.ene.gov.on.ca/envision/gp/1746e.pdf
Ontario Ministry of the Environment, 2004. GUIDELINE A-8 Guideline for the Implementation of Canada-wide Standards
for Emissions of Mercury and of Dioxins and Furans and Monitoring and Reporting Requirements for Municipal Waste
Incinerators Biomedical Waste Incinerators Sewage Sludge Incinerators Hazardous Waste Incinerators Steel
Manufacturing Electric Arc Furnaces Iron Sintering Plants. Legislative Authority: Environmental Protection Act, Part V,
Section 27, and Part II, Section 9, August 19, 2004. Available at: http://www.ene.gov.on.ca/envision/gp/4450e.pdf
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2.0 The Waste Incineration Process
This section provides background information on the waste incineration process in order to
provide a basis for understanding the recommendations contained later in the report. This
chapter discusses: controlling combustion and emissions; waste incineration technologies; and,
general design and operation considerations.

2.1

Controlling Combustion

2.1.1 Overview of the Waste Incineration Process
Gases, liquids and solids containing carbon and hydrogen can be burned. The way each state
of matter burns is different. In the context of this document, waste being incinerated is mostly in
solid form as opposed to a liquid or a gas.
Most solid fuels contain both volatile materials and fixed carbon. During combustion, two
different processes occur: the gaseous volatile materials are released and oxidised; and, the
fixed carbon is oxidised.
In the first process, the volatile materials are released by pyrolysis reactions that convert the
waste into gases consisting of hydrogen, carbon monoxide (CO), light hydrocarbons and tars.
Once released in the high temperature environment, the hydrogen reacts instantaneously with
oxygen to form water vapour. The CO oxidises to form carbon dioxide (CO2) at a slightly slower
rate. The hydrocarbons and tars react to form hydrogen and carbon, which in turn are oxidised.
The gaseous reactions require oxygen and an elevated temperature. If the gases and the air
are not well mixed some of the reactions do not go to completion and tars and other products of
incomplete combustion, such as dioxins/furans, can also be released to the flue. Under these
circumstances, the stack gases will be cooler and tars and other products of incomplete
combustion will condense on the flue walls as soot or tar deposits.
In the second process, the remaining fixed carbon oxidizes and releases CO. This reaction
takes longer than the release of the volatile materials because oxygen must diffuse to the
material’s surface where it can react. The rate of this reaction is proportional to the exposed
surface area available.
Throughout the combustion process, the oxidation of CO to CO2 occurs through reactions with
hydroxyl (OH) radicals. If excessive air is present in the combustion zone, the combustion
temperature and the concentration of hydroxyl radicals will be reduced and the CO oxidation
reaction will be inhibited. This results in elevated concentrations of CO in the exhaust gases.
Insufficient air can also lead to high CO concentration because there will be insufficient oxygen
to oxidise the CO.
The burning of waste in an incinerator is essentially a rapid oxidation process that generates
heat and converts the waste to the gaseous products of combustion, namely carbon dioxide and
water vapour, which are released to the atmosphere. At the end of the burning process, there
may be residual materials and ash that cannot burn.
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2.1.2 Controlling Combustion
Controlling combustion during the waste incineration process is very important for in order to
minimize the formation and release of products of incomplete combustion such as dioxins and
furans. The intent is to ensure that the combustion process is as complete as possible, yielding
residues with little carbon, and stack gases containing only carbon dioxide and water vapour.
Solid waste is generally characterized as heterogeneous, with materials that burn at different
rates. The rate of burning is determined by the amount of air added to the waste. When
burning waste in a well designed incinerator, air flows are controlled to ensure high
temperatures and a clean burn.
Burning is an oxidation reaction that requires a precise amount of oxygen to mix with the
material being burned. This is termed the stoichiometric oxygen requirement. There must be
just enough oxygen molecules to combine with the carbon and hydrogen from the waste to
create carbon dioxide and water. If the quantity of oxygen available is just enough, the
temperature generated by the reactions will reach its maximum. If too little or too much oxygen
is present, the temperature achieved in the system will be lower.
In batch incinerators, the waste sits stationary on a solid surface referred to as the hearth. The
heterogeneous mix of waste on the hearth changes as the waste is reduced to ash through
gasification and oxidation reactions. The initial heat required to ignite the waste is supplied by a
burner that uses propane, natural gas or oil. Since the fuel supply to the burner is continuous,
the burner can stay on indefinitely during the burn cycle. However, this would increase
operating costs, and so the incinerator controls shut off the burner once the waste on the hearth
has generated sufficient heat to allow the reactions to become self sustaining.
Air must be provided to sustain the combustion process. In batch incinerators, the air is
supplied through holes in the incinerator walls. These holes are positioned so that the air is
directed to the base of the hearth. In larger continuously operated incinerators, these air ports
are under the fuel bed. In either case the air introduced in this manner is termed “under fired”
air to denote where it is injected. Air must also be added above the hearth to burn the gases
generated. This air also enters through air ports, and is referred to as “over fired” air. In dual
chamber incinerators the over fired air is added in the secondary chamber. It is not sufficient
just to add the over fired air, it must be well mixed with the volatile gases to ensure good
combustion. This mixing is typically accomplished by passing the volatile gases through a
“flame port” that is smaller than the primary chamber dimensions. Air can be added in the flame
port or immediately after it. The flame port increases the gas velocity and introduces turbulence
into the gas stream to promote mixing.
The oxidation reactions require a finite amount of time for completion, meaning that the duration
of exposure at elevated temperatures must be controlled. Since batch incinerators typically lack
any mechanism for agitating the waste, the temperature in the system must be maintained by
re-igniting the primary burner. The combustion cycle for a batch waste incinerator is thus set to
ensure maximum carbon reduction of the waste on the hearth.
The type of waste incinerated can have significant implications for the control of combustion.
Paper and plastics have a higher energy value and require more air to complete the combustion
process. Food wastes, with lower energy levels, require less air to complete the burning
process. However, the moisture in food waste has to be evaporated before the carbon can
sustain combustion. Thus, food wastes must be heated for longer periods before the
combustion process commences and the primary burner can be shut off.

7

Combustion in the secondary chamber of a dual chamber incinerator will respond to the quantity
of volatile gases present. As the volatile gas release rate drops, the temperature in the
secondary chamber will also drop. To address this issue, most batch waste incinerators are
equipped with secondary chamber auxiliary fuel burners. These burners maintain the desired
temperature in the secondary chamber and assist with heating the incinerator during start up.
The secondary chamber is typically sized to provide the gases with a one second residence
time at 1000OC.

2.1.3 Reducing Dioxin and Furan Emissions
Emissions of air contaminants from batch waste incinerators are a function of the design and
operation of the equipment, and the nature of the materials being processed. Heavy metals
present in the waste will be released with the exhaust gases. If there is mercury in the waste,
mercury will be found in the emissions. If no mercury enters the incinerator, it cannot exit the
stack. However, the same approach cannot be used to reduce the emissions of POPs, and in
particular, dioxins and furans (PCDD/F).
It is known that at temperatures in excess of 600OC, any PCDD/F will be destroyed. However,
even in incinerators with good combustion there is a potential for PCDD/F formation due to de
novo synthesis reactions. De novo reactions occur at temperatures in the 250 - 450OC range
when stack gases and fly ash are in contact for periods exceeding a few seconds. It has been
postulated that residual carbon in the fly ash reacts with components in the exhaust gases to
form PCDD/F. Given this behaviour, it should not be surprising that facilities with low
temperatures have been identified as those having higher PCDD/F emissions.
Chemical reactions are driven by concentration gradients, so the higher the concentrations of
carbon and fly ash the more likely the reaction will produce high emissions. Similarly,
incinerators with higher concentrations of fly ash in zones with lower temperatures are
anticipated to produce significantly more de novo reactions.
Carbon monoxyde (CO) concentrations in the exhaust gases are a good indicator of combustion
efficiency. Most incinerators can be adjusted to give a minimum CO concentration. For batch
waste incinerators, CO concentrations should be below 50ppm. If the incinerator is not operated
appropriately (for instance, if the waste has a high calorific value and insufficient air is provided
to complete the combustion process), CO levels will rise and black smoke will be released.
Such smoke will contain large quantities of carbon that can react to produce higher PCDD/F
emissions. Conversely, if the waste cannot create enough heat in the primary chamber to
achieve the target temperatures, perhaps because too much air is leaking into the incinerator,
there will be zones in the incinerator where temperatures could be in the de novo reaction
range. The extra air can also entrain particulate matter from the hearth raising fly ash levels in
the gas stream. The result will be higher PCDD/F concentrations than might be found in a
properly operating system.

2.2

Waste Incineration Technologies

A waste incinerator is a system constructed to thermally treat (i.e. combust or pyrolyze) a waste
for the purpose of reducing its volume, destroying a hazardous substances or pathogens
present in the waste. There are two main types of waste incinerators: batch and continuous.
Batch waste incinerators are loaded with waste through an open door which is then closed
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before the waste is ignited. The door remains closed until the ash residues remaining on the
hearth have cooled and can be safely removed. The duration of a batch waste incinerator cycle
is measured in hours. In comparison, continuously operated incinerators receive fresh waste
and discharge ash residues periodically throughout their operation, which can last from weeks
to months. This Technical Document focuses on minimizing dioxins/furans and mercury
emissions from batch waste incinerator systems ranging in size from 50 to 3,000 kg of
waste/batch.
For facilities incinerating more than 26 tonnes of waste per year (tpy), the preferred incinerator
for new installations is the dual chamber controlled air incinerator. The dual chamber controlled
air incinerator has two chambers and each chamber is equipped with air ports that allow the
quantity of air added in various parts of the incinerator to be controlled. They are capable of
achieving the higher operating temperatures required to minimize the emissions of POPs, and
particularly dioxins/furans. Figures 2.2 and 2.3 illustrate the design of a typical dual chamber
controlled air incinerator.
Batch waste incinerators have a zone where the waste is ignited and mixed with air to promote
combustion, and a second zone where additional air is added to complete the combustion
process. In large continuously operated incinerators, the energy available in the hot exhaust
gas stream may be recovered in a heat recovery steam generator (HRSG) or hot water boiler.
The steam generated can be used to produce electricity or it can be used for process or space
heating. Heat recovery is not recommended for batch waste incinerators, as it lowers the gas
temperatures in the system and can lead to de novo synthesis formation of PCDD/Fs.
Large continuously operated incinerators are equipped with air pollution control (APC) systems
to treat the hot gases leaving the heat recovery system. The gases leaving the heat recovery
system are cooled by a fine water mist to reduce the size of the required air pollution control
equipment and to protect the incinerator from high gas temperatures. If a large continuously
operated incinerator is not equipped with a heat recovery system, a rapid water quench system
is used to achieve the desired gas temperatures. Such quenching will limit the potential for de
novo synthesis of PCDD/Fs because the gases do not remain in the critical temperature range
for sufficient time to allow the de novo reactions to proceed.
APC systems are not recommended for batch waste incineration systems to control PCDD/F
emissions. Stack gases should be released directly to the atmosphere at temperatures in
excess of 700OC to reduce the chances of inadvertent formation of PCDD/F through the de
novo synthesis process.
After the waste has been oxidized in the primary chamber, residues, generally referred to as
bottom ash, must be removed. Bottom ash from well-operated incinerators has been shown to
contain low PCDD/F concentrations (<20 pg TEQ/g of bottom ash). Solid residues deposited in
the heat recovery system of large continuously operated incinerators typically have <50 pg
TEQ/g of PCDD/F whereas residues from air pollution control systems typically have <300 pg
TEQ/g of PCDD/F. The deposits from heat recovery systems and air pollution control systems
are generally referred to as fly ash because the ash has travelled suspended in the exhaust
gases. Because of low gas velocities, batch waste incinerators create much less fly ash than
large continuously operated incinerators.

9

Figure 2.2 Typical Controlled Air Dual Chamber Incinerator
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Figure 2.3 Schematic of Typical Controlled Air Dual Chamber Incinerator
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2.3 General Design and Operation Considerations
2.3.1 Design and Operation
The design features addressed below are deemed to be most important for those contemplating
buying a dual chamber controlled air batch incineration system. As mentioned previously, the
emphasis is on batch waste incinerators that are capable of disposing of up to 3,000 kg of waste
per batch.
The degree to which the combustion process is completed is a function of:





the temperature the combusting gases reach;
the length of time the gases remain at elevated temperatures;
how well the air and the gases are mixed; and
whether there is adequate oxygen to permit complete combustion.

Combustion temperatures downstream of the primary chamber and the residence time for
gases at this temperature are frequently specified in regulations. In Ontario, for example, waste
incinerators must provide a 1 second residence time for gases at 1,000OC12. In the European
Union, the requirements are two seconds at 850OC13. These values reflect operating conditions
in incinerators with low emissions.
The incinerator designer has more discretion in defining the temperatures in the primary
chamber. Primary chambers are designed with consideration of the wastes that will be
destroyed. Materials that are harder to burn require higher operating temperatures. The design
temperature is governed by the rate at which heat is released in the primary chamber, which is
known as the target volumetric heat release rate and expressed in MJ/m3/hour. This value is
based upon the calorific value of the waste in MJ/kg, the quantity of waste to be charged to the
incinerator in kg/batch, and the volume of the primary chamber in cubic metres. The operating
temperature in a system provides a limit for the volumetric heat release rate. For the typical
dual chamber incinerator, the primary chamber should operate in the 500 – 800OC range.
Since the temperatures achieved in a specific primary chamber are a function of the heat
release rate and the waste mass, it is important that the incinerator be loaded with waste that
matches its particular design characteristics. It should be remembered that by design,
incinerators are heat release limited devices. Too little heat and the material will not burn
properly; too much heat will lead to damage to the incinerator. When the appropriate amount of
energy is introduced into the primary chamber, the primary chamber temperature in a batch
waste incinerator can be controlled principally through adjusting the air to fuel ratio.
Air addition to the primary and secondary chambers of batch waste incinerators will result in
exhaust oxygen concentrations in the range of 6 – 12%. Operation in this zone will minimize the
release of CO and thus also minimize trace organic releases. This range can be reduced based
upon testing of a given system to produce minimum CO levels. Maintaining oxygen

12
13

Ontario Ministry of the Environment, 2004. GUIDELINE A-7 Combustion and Air Pollution Control Requirements for New
Municipal Solid Waste Incinerators.
Directive 2000/76/EC of the European Parliament and of the Council of 4 December 2000 on the incineration of waste.
2000.
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concentrations within the manufacturer’s recommended range will ensure that the system is
operating at in the most efficient manner.
As noted, temperature control involves regulating the air to fuel ratio. To lower the temperature,
more air is added, up to the maximum flow. Alternatively the auxiliary fuel flow rate can be
reduced. The primary chamber of a batch waste incinerator is designed for a waste mass of a
certain calorific value. The air supply system is sized to provide the appropriate level of excess
air to control the temperature to the desired level, even if the heat input varies from design.
It is considered poor practice to introduce wastes at either extreme of the calorific value range if
good combustion is the objective. In order to prevent any situation where the temperature might
be damaging to the primary chamber, the quantity of high calorific waste in any charge must be
limited. Wastes should be mixed to achieve a relatively uniform heating value close to the
design point of the unit. If the operator controls the quality of the waste mix, any variability in
the rate that the waste burns can usually be managed by the control systems of the incinerator.

2.3.2 Heat Recovery
In most cases, batch waste incinerators should not be equipped with heat recovery because this
can lower temperatures and lead to de novo synthesis formation of PCDD/Fs.

2.3.3 Air Pollution Control Systems
Air Pollution Control (APC) systems with evaporative cooling towers and dry scrubbers are
seldom recommended for small batch fed incinerators for two main reasons:


Due to the non-continuous nature of batch waste incineration, gas temperatures will vary
from ambient to operating levels as high as 1,200OC each time the system is operated.
When not at high temperature, condensation can occur and cause corrosion in the
system. Furthermore, deposits remaining in the duct work during the cool down phase
pass through the de novo synthesis temperature and can increase the production of
PCDD/Fs.



Since the non-continuous nature of batch waste incinerator operation generally makes it
impractical to install a heat recovery system, there will be no initial cooling of the gas
stream and higher temperatures will enter the APC system. To prevent equipment
damage, some means of rapid gas cooling would need to be installed. This would
require large volumes of water, some of which will collect hydrochloric acid and other
acidic gases, and would require treatment or at the least re-circulation in the system. In
certain areas of the country, obtaining the water and treating it could present significant
challenges.

Adding an APC system to a batch waste incinerator will also increase the pressure drop across
the system. This will result in the need for induced draft fans to exhaust the combustion gases.
The induced draft fan and the air pollution control system will increase the energy requirements
of the incinerator.
In most cases, APC systems are not recommended for batch incineration systems to control
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PCDD/F emissions. By ensuring good combustion control and exhaust gas temperatures in
excess of 700OC, there should be little opportunity for the formation of PCDD/F through de novo
synthesis
However, in certain jurisdictions and/or operating conditions it may be necessary to employ an
APC system. Owners and operators should consult with manufacturers and local regulatory
authorities regarding any such requirements.
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3.0 The Six-Step Process for Batch Waste Incineration
The recommended Six-Step Process for Batch Waste Incineration includes:
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
Step 6 – Maintain Records and Report
The Six-Step Process will assist owners and operators of batch waste incinerators, ranging from
50 to 3,000 kg/batch, in achieving the intent of the CWS for dioxins/furans and mercury, and
reducing the potential for releases of other toxic substances to the environment.

3.1

Step 1: Understand Your Waste Stream

The first step in managing waste is to understand the quantity and composition of the waste that
is generated. A waste audit should be completed, where practical, to:




Determine the quantity of waste generated in the various parts of an operation;
Characterize the waste from each type of operation;
Examine the waste stream to determine what opportunities exist for:
o Reducing the quantity of waste generated;
o Reusing materials; and
o Recycling as much as possible before considering disposal.

Where waste audits are not practical, it is still necessary to develop an estimate of the waste
quantities and characteristics before a strategy for waste diversion and disposal can be
completed. Owners should investigate waste generation and diversion data from similar
operations/facilities in order to estimate the waste types and quantities that will be generated at
their own facilities. Sources of such information may include industry associations, waste
industry consultants, provincial/territorial authorities and other regulatory bodies.
Based on the results of the waste audit/characterization, an assessment of appropriate disposal
options should be undertaken. Where possible, disposal alternatives (other than incineration)
for the residual waste stream (i.e. post 3Rs – Reduce, Reuse, Recycle) should be examined.
When assessing disposal options, it is important to note that waste should neither be openburned nor burned in a barrel. In both cases, the appropriate temperatures for a clean burn will
not be achieved, and toxic contaminants, in particular dioxins and furans, will be released.

3.1.1 Conducting a Waste Audit or Estimating Waste Characteristics
A waste audit is the best way to define the waste stream at a given location. Ideally, an audit
should account for seasonal variations in the waste generation rates, so it might have to be
conducted in each season.
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Performing a waste audit will provide an estimate of the total quantity of waste that could be
generated, and allow the user to develop diversion activities that will reduce the amount of
material requiring disposal. The residual waste remaining after diversion activities represents
the waste requiring disposal. After other disposal options have been investigated, the
characteristics of the remaining waste can be used to estimate the energy of the waste that will
be charged to an incinerator. This information will be required to select an incinerator.
If the facility is only in the design stage a waste audit cannot be conducted. Even if a facility is
operating, the cost of a waste audit could be seen as prohibitive. Where waste audits are not
practical, it is still necessary to develop an estimate of the waste quantities and characteristics
before a strategy for waste diversion and disposal can be finalized. Owners should investigate
waste generation and diversion data from similar operations / facilities in order to develop an
estimate of the waste types and quantities that will be generated at their facility. Sources of
such information may include: industry associations; waste industry consultants; provincial /
territorial authorities; and, other regulatory bodies.

3.1.2 Choosing Appropriate Waste Management Options
In all cases, reduction and diversion should be the primary waste management objectives, prior
to considering any disposal option. Facilities should have a Waste Management Plan that
outlines waste generation data and defines the acceptable recycling and disposal options.
Hazardous waste and hazardous recyclable materials should be handled appropriately in
accordance with local, provincial/territorial, and federal legislation.
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3.2 Step 2: Select the Appropriate Incinerator (or Evaluate the
Existing System)
The characteristics of the residual waste stream destined for incineration should be incorporated
into a call for proposals from incinerator manufacturers. Specifying the quantity and
composition of the waste stream will ensure that proposals include suitable incinerators. It
should be noted that incinerators built for a specific waste stream, such as animal carcasses,
liquid wastes and hazardous wastes, are available and should be used as required.
For facilities with existing incinerators, owners/operators should reassess the suitability of the
existing system to manage the current waste stream.
For facilities incinerating more than 26 tonnes of waste per year, dual chamber controlled air
incinerators are the recommended configuration. These systems are capable of incinerating a
wide range of wastes and, when properly maintained and operated, will achieve emissions of
PCDD/F and mercury below the level of the Canada-wide Standards. These systems should be
equipped with a large secondary chamber sized to provide a residence time of at least one
second at a temperature higher than 1000OC, to ensure complete combustion and minimize
PCDD/F emissions.
For facilities incinerating less than 26 tonnes of waste per year, “determined efforts” as
defined in the Canada-wide Standards for dioxins and furans14 should be undertaken. Should
circumstances restrict the ability to use a dual-chamber incinerator with a large secondary
chamber, a single chamber incinerator with an afterburner should be used. It should be noted
that such systems are less likely to be able to meet the emission standards than dual chamber
incinerators.
The results of the waste audit conducted for the site should be provided to incinerator suppliers.
Suppliers will be able to use these data to provide the appropriate type of incinerator. However,
the owner should consider a number of issues when preparing the request for proposals. These
include the type of incinerator that should be installed and the size of the incinerator. These
issues are discussed in the following sections.

3.2.1 Classification of Batch Waste Incinerators
The emphasis in this report is on batch waste incinerators having a capacity of 50 to 3000
kg/batch. Even with this restriction there are various configurations of incinerators that could be
used as noted in Table 3.2.

14
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Available on-line at: http://www.ccme.ca/ourwork/air.html?category_id=97

Table 3.2

Batch Waste Incinerator Types and Features

FEATURE
A. Number of chambers

TYPE
1. Single-chamber (with afterburner)
2. Dual-chamber
a. Excess air in primary chamber

B. Waste feeding mode

b. Starved air in primary chamber, excess in secondary chamber
1. Batch (one load per cycle)
2. Intermittent (with ram feeder)

C. Ash removal mode
D. Air Pollution Control

1. Batch
1. No
2. Yes (variety of technologies)

E. Use of blowers and fans

1. Forced air (blower(s) to supply air to combustion chamber(s))

F. Heat Recovery System

2. Combination (blower(s) AND an induced draft fan, necessary for APC
systems)
1. No
2. Yes

3.2.2 Incinerator Selection Considerations
New Incinerators
For facilities incinerating more than 26 tonnes of waste per year (tpy), the preferred
incinerator for new installations is the dual chamber controlled air incinerator. This type
of incinerator has two chambers and each chamber is equipped with air ports that allow the
quantity of air added in various parts of the incinerator to be controlled. These incinerators are
capable of achieving the higher operating temperatures required to minimize the emissions of
POPs, and in particular dioxins and furans.
As noted in Table 3.2 there are single chamber incinerators on the market. Suppliers may offer
single chamber units equipped with afterburners, but they are not desirable. They are unlikely
to provide the low emissions levels achievable by properly sized dual chamber incinerators. A
properly sized secondary chamber is required to accommodate the volatile gases that are
released from the primary chamber. Small secondary chambers are unlikely to provide sufficient
time at elevated temperatures to ensure destruction of volatile compounds.
Another important factor to consider is the frequency of operation of the incinerator. While
operating procedures should minimize the release of unwanted contaminants to the
atmosphere, even during start-up and shut-down, there is a higher probability of emissions
during these transition conditions than during the normal steady-state operation.
Incinerators sized in a way that allow them to operate only on alternate days, or even only 2 or 3
times per week, will generate lower annual emissions than those operated frequently each day.
For this reason, a larger incinerator which can be operated less frequently is preferred.
The designer undertakes detailed calculations to size the incinerator and the control systems.
Manufacturers recognize that wastes will not be consistent day after day and provide a margin
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of safety in their instructions. While the manufacturers would prefer tighter control on the feed
rate, it is not unusual to see instructions state that the primary chamber should only be half
filled. Based on the waste audit data, the manufacturer assumes a density and heat value for
the waste and specifies a safe quantity of material that can be burned in a given cycle.
Existing Incinerators
If an existing incinerator is still being used as originally intended (i.e. the nature of the waste has
not changed over the intervening years, and the unit has been properly maintained),
consideration could be given to the unit’s continued operation. Stack testing of the emissions
can determine the incinerator’s emission performance and allow the status of the emissions to
be compared to the Dioxins and Furans Canada-wide Standards for incinerators.
Annual Throughput Considerations
The Canada-wide Standards for Dioxins and Furans15 distinguishes incinerators by their
capacity and use, setting an annual throughput threshold of 26 tonnes.
Any system capable of handling greater than 26 tonnes per year should have a primary
chamber and a large secondary chamber sized to match the nature of the waste characteristics
developed from the waste audit.
If the unit is unlikely to process 26 tonnes of waste per year, and a smaller secondary chamber
is chosen to facilitate transport, additional care must be taken in ensuring the correct types of
wastes and volume of material are charged to the primary chamber. This will reduce the
possibility of high PCDD/F emissions.
Special Waste
Special wastes such as liquid waste (e.g. waste oil), wet waste (e.g. kitchen wastes, sludges),
and animal carcasses require special consideration when selecting an incinerator. Liquid and
wet waste in small quantities can usually be mixed with other wastes, but large quantities of
either material will require special provisions.
For instance, waste oil can be used as an auxiliary fuel in an incinerator. Should its use be
contemplated to offset virgin oils in the incinerator, this strategy should be made known to the
manufacturer. They will recommend appropriate systems to separate sludge and moisture from
the used oils, and the installation of two burners in each chamber (one for waste oil and one for
virgin oil). These are necessary steps to ensure that temperatures in the chambers can be
maintained should operating problems arise with the waste oil burner. In the context of the
batch waste incinerators addressed in this report, liquid hazardous wastes, other than oil,
should not be injected into the incinerator.
The incinerator hearth should be designed to contain any free liquid anticipated in the waste
stream. Free liquids can drain into air ports if they are situated below the liquid level in the
incinerator. Liquid may also leak through the doors of a standard flat hearth incinerator and
damage their seals. Leaks in other areas can lead to poor combustion performance.

15
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Available at:

http://www.ccme.ca/assets/pdf/d_and_f_standard_e.pdf

Wet waste is challenging to handle unless the incinerator is properly designed. For example, it
is strongly recommended that batch incinerators not be used to treat sewage waste, unless they
have been designed specifically for this type of waste. If it is anticipated that the waste to be
incinerated on a routine basis will contain wet wastes, the auxiliary burner may need to be larger
to dry the waste in a reasonable amount of time.
Unlike sludges and liquids, animal carcasses should not cause liquid leaks from the primary
chamber even though they contain high levels of moisture. They must be handled in
incinerators that can accept this type of waste. Animal wastes should only be charged to an
incinerator that is capable of completely calcining the bones in order to ensure that all
pathogens are destroyed in the incinerator. Those anticipating the need to destroy animal
carcasses should discuss their needs with regulators and the manufacturers of waste
incinerators.
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3.3 Step 3: Properly Equip and Install the Incinerator
Building Considerations


Incinerators should be installed inside a building to protect the equipment and the
operators from weather conditions.



In designing the installation site, care should be taken to maximize clearance between
incinerator components, including the stack, and combustible construction materials.



Insulation should be used to protect combustible building materials.



The building should be equipped with sufficient fresh air inlet capacity for the incinerator.
Both combustion air and dilution air for the barometric damper are required. Care
should be taken to introduce air in a manner that does not lead to low-temperature
operating problems.

Equipment Considerations
The incinerator system should come complete with the following equipment to monitor and
record performance parameters:


A scale to measure the weight of all materials charged to the incinerator; and



A computerized process control and data acquisition system to store operating data from
the incinerator.

Operational data should be collected and stored, at a minimum, every minute that the system is
operating. The intent is to be able to summarize operating parameters during start-up,
operation and cool-down for every cycle. If the required operating conditions are not achieved
these data will allow the operators, the manufacturers and the regulator to identify the
contributing factors for the failure. From this information, operating procedures can be adjusted
to improve performance. Provisions should be made for the manufacturers to be able to
remotely access and review the operating data for trouble shooting purposes.
It is highly recommended that batch incinerators not be equipped with heat recovery devices.
The temperature of the stack gases in heat recovery systems will be lower than in systems
without heat recovery, and may be in a temperature range that can lead to the formation of
greater quantities of PCDD/F. Similarly, air pollution control systems are not recommended for
batch waste incineration systems to control PCDD/F emissions. Stack gases should be
released directly to the atmosphere at temperatures higher than 700OC to reduce the chances
of the inadvertent formation of PCDD/F through the de novo synthesis process.
If it is necessary to introduce additional waste to the incinerator during the burn cycle, the
incinerator should be equipped with a ram charge system to limit the disruption of combustion in
the primary chamber during the waste charging process.
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3.3.1 Building Considerations
The recommendation from the previous section that incinerators be over-sized so they can be
operated on a less frequent basis implies that the facility will need to store waste between
incinerator operation periods. The incinerator should be installed in a building with sufficient
space for waste storage. Operating the unit in a building will ensure that the operators are more
comfortable and thus spend more time ensuring proper operation and conducting the necessary
maintenance on the system. Furthermore, it will protect the unit from weather conditions,
extend its life, and make operation more reliable.
Care must be taken to avoid the exposure of combustible building material to the high
temperatures on the surfaces of the incinerator and the stack. Suitable fire proof insulation and
air gaps must be provided to avoid igniting the building structure.
Since combustion reactions require air, provisions should be made to ensure that sufficient
fresh air is available in the vicinity of the incinerator. The air flow should be unimpeded by
louvers or doors in the building. At the very least, if louvers are required to isolate the
incinerator room during power outages, their status should be interlocked to the incinerator
controls so the incinerator does not operate when the dampers are closed. The manufacturer’s
advice should be sought on the fresh air supply requirements for the incinerator. It should be
remembered that in extremely cold climates, fresh air impinging upon fuel lines or other parts of
the operating system can created operating problems so the air should be properly tempered to
minimize equipment freezing and/or staff discomfort.

3.3.2 Equipment Considerations
The operation of the incinerator should be monitored at all times and this data should be
recorded to provide a record of such operation. A list of monitoring equipment recommended
for all installations follows:


Weigh Scale: Every incinerator operation should have a weigh scale so that every load
can be weighed and the results recorded.



Continuous Monitoring: In order to confirm the status of the incinerator at all times, it is
recommended that measurements of the parameters described below be continuous
regardless of the operational status of the incinerator. Gaps in the readings could be
interpreted as periods where the incinerator was not operating in an appropriate manner.
Thus, continuous readings, once per minute, are the best way of proving that the system
is operating in compliance with the various approvals and guidelines. The
measurements should be captured in a computerized data acquisition system that logs
the date and time of the readings as well as the readings themselves.
o

Temperature: The most basic of all measurements associated with incinerator
operation is temperature. Temperature should be monitored in both the primary
and secondary chamber and the stack at all times. The sampling location for the
stack measurement should be above the barometric damper if one is installed.
Such measurements will ensure that the system has achieved the desired
temperature levels. Temperatures outside the normal range can serve to warn
the operator that the system is not working as intended.

o

Differential Pressure in the Primary Chamber: A second operating parameter
that is important is the differential pressures in the primary chamber. The
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primary chamber should operate at negative pressure. Should the differential
pressure track towards the positive, it is an indication that insufficient draft is
present in the system and combustion fumes could be building in the system.
The operator should be able to adjust this parameter either by changing the inlet
flows or adjusting the barometric damper. If the pressure goes too negative, the
combustion air fans may have failed, or the damper needs adjustment. The data
acquisition system can be programmed to warn the operator of potential draft
limitations in the system.
o

Auxiliary burner operation: The auxiliary fuel burners in some incinerators are
not reliable. This type of failure will likely be reflected in lower than desired
temperatures in the incinerator. A combination of no fuel flow in the auxiliary
burners and low temperatures in either chamber could indicate an auxiliary
burner failure. The operator should be able to monitor the auxiliary burner
operation.

o

Fan Amperage: Failure of the combustion air fans will lead to inappropriate
operating conditions. Recording the fan amperage will provide some indication
that the fans are operating at their design loads.

o

Interlocks: The data acquisition system should monitor the state of all interlocks
on the system. Loading doors and other components of the system are
frequently connected to the incinerator control system. Recording the status of
sensors on various doors or dampers will assist in confirming the system is
operating in the desired manner.

The type of data acquisition system described above can store data and can also be used as a
means of allowing the manufacturer to look at operational data remotely to assist with trouble
shooting the operation. In this manner, the operator can quickly obtain the assistance of the
manufacturer. Owners should request that the manufacturer provide recommendations for the
data acquisition system. This will likely open up a line of communication concerning what they
can do to help operational staff adjust the incinerator if it is not operating correctly.
Other Considerations
Most batch incinerator systems are factory fabricated and shipped to the site where they are to
be used. Larger systems may be shipped in sections to be assembled on the site. Typically the
stack will be installed on the incinerator as one of the final steps. Stacks should be properly
designed to ensure that emissions can freely disperse in the atmosphere and not be reentrained into fresh air intakes on nearby buildings.
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3.4

Step 4: Operate the Incinerator for Optimum Combustion

Operational Considerations
Wastes received at the incinerator building should be separated according to their heating value
characteristics: wet or low-energy wastes (e.g. food waste); mixed wastes with average energy
values; and other materials with high energy values, such as oily waste materials. To facilitate
this separation, all waste should be collected in transparent bags. To further assist with
separation, wastes could be collected in coloured-coded bags.
Batch incinerators are designed to accept wastes within a specified range of energy (i.e.
calorific) values. The operator should select waste from each category and mix it to achieve the
manufacturer’s specified input calorific value. Each bag should be weighed, its source should be
noted, and the total weight of each category should be tallied before completing the loading.
This information should be recorded by the computerized data acquisition equipment installed
with the incinerator. (Refer to step 6 for further record keeping requirements).
Batch incinerator systems have limited charging capacity (both in terms of waste quantity and
the calorific value of the waste charge). To assist the operator with the charging task,
particularly for smaller incinerators, several batches could be weighed and placed in their own
containers prior to loading the incinerator. The same weighing and logging procedures should
be used for each batch and, once recorded, the batch can be charged when appropriate.
When the incinerator is charged with the appropriate mix and quantity of waste, the operator
should close the door, ensure all interlocks are engaged, and start the burn cycle. The operator
should observe the burn for at least 15 minutes after ignition of the primary chamber burner to
ensure the volatility of the waste charged is not creating too much gas for the secondary
chamber to handle. The rate of combustion can be slowed by reducing the quantity of underfired air. The primary chamber should be operated in the temperature range specified by the
manufacturer (typically 500OC to 800OC).
When satisfied that the burn is proceeding in a controlled manner, the operator may leave the
incinerator area while the equipment completes the burn cycle.
The burn cycle should not be interrupted by opening the charging door until after the burn is
complete and the unit has cooled down. No additional waste should be added to the primary
chamber unless the incinerator is equipped with an appropriate ram feed device.
When the burn is complete and the unit has cooled, the operator should open the door only
when wearing protective equipment such as gloves, dust mask, face shield and goggles.
The operator should remove the ash from the previous burn cycle before reloading the
incinerator. Any unburned materials found in the ash should be recharged to the primary
chamber after the operator has cleaned the air ports, and before putting a fresh charge into the
incinerator.
Training Considerations
Operators should be properly trained by the incinerator manufacturer.
should include, as a minimum, the following elements:

The training course
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System safety including identification of hazards that the operator should recognize;
Waste characterisation and how waste composition can affect operation;
Loading limitations, including materials that should NOT be charged to the incinerator,
and the allowable quantities of different types of wastes that can be charged;
Start-up procedures for the incinerator and the normal operation cycle;
Operation and adjustment of the incinerator to maximise performance;
Clean out procedures at the end of the cycle;
Troubleshooting procedures;
Maintenance schedule; and
Record keeping and reporting.

Managers should be involved in the training session so that continuity can be maintained with
different operators.

3.4.1 Operation
3.4.1.1

General Batch Waste Incinerator Operation Considerations

Effect of Waste Characteristics
The characteristics of the waste loaded to the incinerator will affect the temperature profile in the
various sections of the incinerator during the burn cycle. These variations will also influence the
duration of auxiliary burner operation.
Wastes with a high percentage of volatile matter (e.g. paper >75%, plastics >85%) will release
more volatile gases from the primary chamber than wastes with low percentage of volatile
matter (e.g. vegetable wastes <20%). When mixed with additional air in the secondary chamber,
the combustion of the volatile gases maintains the secondary chamber operating temperatures
and limits the need for auxiliary fuel. At this point in the burn cycle, the temperature in the
secondary chamber will be higher than that in the primary chamber. However, as the release of
volatile gases from the primary chamber decreases, combustion in the primary shifts and begins
to consume the fixed carbon. This results in a drop in temperature in the secondary chamber
and an increase in temperature in the primary chamber. The secondary temperature can drop
to the point where the secondary chamber auxiliary burner must come on to maintain the
temperature at or above the required setpoint, typically 1000oC.
Higher moisture levels in the waste require more auxiliary fuel to evaporate the moisture and
allow the waste to burn. The moisture released in this way passes through the secondary
chamber taking heat from that chamber as well. This could mean that the secondary burner
must operate for longer periods during the early phases of the cycle.
The ash percentage in the waste can also influence auxiliary fuel consumption and overall cycle
time. The ash must be heated to sufficient temperatures to drive off volatile gases and the fixed
carbon. The ash remaining in the primary chamber retains heat and lengthens the time required
for the incinerator to cool so it can be handled safely.
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Incinerator Loading
To properly load the incinerator, the following steps need to be followed:




Determine the source of the waste – kitchen, vehicle shop, bunkhouse area, etc.;
Weigh the waste to determine how much must be disposed; and,
Proportion the waste fed to the incinerator on the basis of the anticipated heating value.

The wastes from different operations in the facility would need to be designated, either by colour
codes or in different waste containers. Each source would be assumed to produce waste that
was similar in composition on a daily basis.
For batch waste incinerators with charge sizes between 50 kg and 200 kg, individual bags of
waste can be weighed before they are put into the incinerator.
For larger batch incinerators it would likely be onerous to have to weigh each bag in a 1,000 kg
charge and alternative approaches could be adopted. The incinerator building should have a
tipping floor sized to allow segregation of the various types of waste streams. All waste arriving
at the facility should be weighed before being placed in the appropriate area. Knowing the
mass of waste in each pile, the incinerator could be loaded with the appropriate volume of a
specific type of waste to create a mixed load that has an appropriate calorific input for the
incinerator. Possible mixes could be developed from the waste characteristics so the operator
has clear guidance on loading the incinerator. For instance adding some higher calorific value
plastic waste to the kitchen waste could reduce the amount of auxiliary fuel needed to evaporate
the moisture. It is important to segregate known high calorific value materials so that the
quantity of these materials in a batch can be limited.
Controlling Air
Ideal combustion is achieved when the exact amount of air needed to oxidize the carbon and
hydrogen in the waste is supplied to the incinerator. This stoichiometric air addition rate will
result in the highest temperatures from burning a given batch of waste. If too little or too much
air is supplied, the temperatures in the primary chamber will change. Indeed, controlling air is
the basis of many batch waste incinerators.
The typical starved air incinerator operates by controlling the primary chamber air injection so
that the primary chamber operates under sub-stoichiometric or pyrolytic conditions. The air
added to the system is only sufficient for the primary chamber to reach pyrolysis temperatures.
This is typically between 70% and 80% of the ideal amount of air needed to burn the waste.
The volatile gases from the primary chamber can be burned in the secondary chamber after
being mixed with extra air. The amount of air in the secondary chamber is typically 140% to
200% of the amount required to complete the reaction in the secondary chamber. Part of this
excess air is added to control temperatures in the secondary chamber as explained below.
If too little air is supplied to the primary chamber the temperature will drop because the waste
cannot burn sufficiently to increase the temperature. The operating ideal is to allow the waste to
burn at a rate that generates sufficient volatile gases to maintain the desired temperature in the
secondary chamber. If too much air is added in the primary chamber the combustion rate is
accelerated and much of the volatile gases will consumed before they get to the secondary
chamber. This will lead to higher temperatures in the primary chamber, premature failure of
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refractory and potentially other damage to the incinerator. In turn, because insufficient volatile
gases will pass to the secondary chamber, the temperature in the secondary chamber will be
lower and the auxiliary burner will need to operate to maintain temperature. Adding additional
air to the secondary chamber will decrease the temperature in the secondary chamber, while
limiting air addition will raise the temperature. This is opposite to the temperature response to
additional air in the primary.
Controlling the amount of air added to the incinerator can be done in a number of ways:


Manually by the operator;



Automatically based upon the temperatures in the primary and secondary chambers;
and,



Automatically based upon changes in the oxygen level in the gas stream.

The control methods represent an increasing level of complexity so oxygen sensors are usually
found only on larger systems. The operator must understand the cause and effect when making
changes to the system and should be present for the duration of the cycle if manually controlling
the operation. For this reason, automatic temperature sensing controls are preferred for batch
incinerators.
Controlling Temperature
The primary chamber should be operated in the appropriate temperature range (typically 500OC
to 800OC) specified by the manufacturer.
During operation, the secondary chamber temperature is controlled by varying the amount of air
introduced to the secondary chamber and by operating the secondary chamber burner. As
discussed earlier, regulators usually specify the secondary chamber temperature set point in the
range of 850 OC – 1000 OC. The secondary chamber temperature set point may vary by
jurisdiction and according to the residence time in the secondary chamber. As noted above,
adding air to the secondary chamber decreases its temperature, while decreasing the amount of
air raises its temperature. A secondary chamber temperature sensor controls the operation of
the secondary burner. This sensor has low and high temperature set points that govern burner
operation on pre-heating of the secondary. If the temperature drops below the selected set
point the burner comes back on to increase the temperature. To avoid having the air and
burner control compete with each other, the set point for the air control system is usually set at
least 40OC above the burner’s high temperature set point.
Typical Problems
Temperatures indicate how the combustion system is performing. Another way to judge the
operation of the incinerator is to observe the colour of the flame in the two chambers. Hotter
temperatures will drive the flame colour from dull red, through orange to yellow. In the primary
chamber any colour brighter than dull red would suggest that too much air is being introduced
into the system. In the secondary chamber, red flames indicate a temperature around 760OC,
which is generally considered to be too low. An orange flame will be seen in the 1,100OC
temperature range whereas at 1,200OC yellow flames are an indication that the temperature is
too high for normal waste destruction.
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Typical operating problems with batch waste incinerators are:


High fuel consumption
High fuel consumption occurs when the operator is trying to burn extremely moist waste,
or when too much air is added to the system.
As noted earlier, water must be evaporated from the wet waste before volatilization can
occur. Since heat is not released from the waste until it starts to volatilize, the auxiliary
burner must supply the extra energy needed. To reduce energy consumption, one must
limit high moisture waste in any particular load.
If the combustion chambers have leaks, excess air will be introduced to the incinerator.
Air could enter the incinerator through doors that have become warped due to over
heating, or through deformed seals or holes in the incinerator due to corrosion. If excess
air is introduced in the primary chamber, the volatile gases will be partially burned in the
primary chamber and will not be available to heat the secondary chamber. If excess air
enters the secondary chamber, temperatures will drop and the burner will operate for
longer periods.



The formation of fused ash, or clinker, in the primary chamber
Clinkers form when localized temperatures of the ash bed lead to melting of the ash and
fusing of the melted material. With municipal solid waste, this occurs at temperatures
above 1,200OC. While this should be far above the operating gas temperature of the
primary chamber (typically 500OC to 800OC), localized bed temperatures can be higher
than the gas temperature. Wherever air is introduced into the primary chamber, there
will be zones where the stoichiometric amount of air is present for complete combustion.
This air addition rate will result in the highest combustion temperatures possible (in
excess of 1,500OC). This condition is more likely to occur if a harsh jet of air is
introduced into the primary chamber due to blocked air ports. If this occurs, the flames
near the bed would be bright yellow. The operator needs to check the air ports and
ensure that the air is evenly distributed throughout the primary chamber each time he
removes ash from the incinerator. Cleaning the air injection ports will limit clinker
formation.



Visible stack emissions
The appearance of the stack plume can also provide some indication of the adequacy of
the combustion process. Typically stack emissions increase when there is one or a
combination of the following situations occurring:
o
o
o
o
o
o

The high set point temperature in the secondary chamber is too low;
Excessive air infiltration;
Excessive negative draft;
Excessive primary air addition;
Excessive secondary air addition; or,
Waste characteristics that prevent the unit achieving design settings.

27

Plume Characteristics
Figure 3.2 shows different conditions that may be observed with malfunctioning dual chamber
controlled air incinerators.

Figure 3.2

Plume Characteristics related to Operating Conditions 16

Case 1, with traces of dirty brown or black smoke in a wispy plume, generally occurs when the
secondary chamber set point temperature is too low. Raising the temperature in the secondary
chamber should improve the situation. Secondary chamber temperatures could also be low due
to burner failure. Incinerators should not be operated without functioning secondary chamber
burners.
Case 2 is the classic “not enough air for the waste being burned” situation as black smoke
indicates incomplete combustion. There are a series of steps that the operator should go
through to rectify this situation:


increase the air flow to the secondary chamber to the maximum;



reduce the air flow to the primary chamber to reduce the rate of volatilisation; and/or



temporarily increase the set point of the auxiliary burner to 1,200OC to overcome the
burning of a very high calorific waste charge.

If the situation persists after these steps have been taken, check the charging capacity for the
16
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incinerator and the characteristics of the wastes being burned. If the energy content of the
waste is very high, the amount of that waste charged to the incinerator will need to be reduced
in the future.
Case 3 is a detached white plume that could be the result of burning chlorinated wastes.
Hydrogen chloride can cause this type of plume in high concentrations. To rectify this situation,
ensure that chlorinated plastics are segregated from the waste stream.
Case 4 is a white plume that persists for long distances downwind. It is indicative of high
quantities of fine particulate matter in the stack gases. This can be caused by high rates of air
addition to the primary chamber, or by the particular components in the waste stream. If
reducing the primary air flow does not rectify this situation, the operator needs to determine the
types of materials being burned and take steps to reduce or eliminate their introduction to the
system.
High moisture levels in a plume, particularly when exhausting into cold air, will also appear to be
white. Water vapour forms a mist as it comes out of the stack and takes on the appearance of a
white plume. This plume dissipates rapidly as the plume travel downwind and as the saturated
air mixes in the atmosphere reducing moisture levels. The difference between Case 3, Case 4
and a high moisture plume is that typically the moisture plume will only exist for a short distance
downstream of the stack. Moreover, the high moisture plume will typically not be visible as the
plume exits the stack, but rather appears to form some distance above the stack tip as the
vapour condenses in the cold atmosphere.

3.4.1.2

DOs and DON’Ts of Incinerator Operation

It is important to ensure that the incinerator is operating properly according to its design
purpose. The following figure provides some significant DOs and DON’Ts to consider when
operating a batch waste incinerator.
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Some Significant DOs and DON’Ts of Batch Waste Incineration
DO:


Use specially designed incinerators to dispose of animal carcasses, sewage, liquid wastes, or
hazardous waste materials.



Develop a waste collection and handling program that will allow the operators to mix the waste to
provide a uniform heat input to the incinerator;



Use waste oil and waste fuel for other heating purposes where practical, rather than disposal
through incineration;



Limit the quantity of waste oil or waste fuel in any specific charge to the incinerator to ensure the
energy contained in the waste charge is within the limits specified by the manufacturer;

DO NOT:
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Overload the incinerator.



Put mercury containing waste (e.g. fluorescent lamps, thermometers, thermostats, dental
amalgam, batteries) into the incinerator. Limiting the quantity of mercury placed in the incinerator
is the most effective way to limit mercury emissions.



Introduce metal and glass into the incinerator when alternative options exist (e.g. recycling,
landfilling). These materials absorb energy from the furnace and increase the wear and tear on
various incinerator components.



Incinerate wastes containing heavy metals (e.g. mercury-containing wastes, wood treated with
Chromated Copper Arsenate (CCA), lead paint).



Incinerate asbestos waste.



Introduce large quantities of plastics or high calorific wastes into incinerators designed for low
calorific value wastes such as animal carcasses and food waste. Incinerators capable of disposing
of low calorific value waste are not suited to burning large quantities of high calorific wastes.

3.4.1.3

Standard Operating Procedures

To ensure good operation of the incinerator, there are certain standard operating procedures
that should be followed. The list below should serve as a starting point for building the site
specific procedures. These procedures must be tailored to the individual facility, and all
operators should be trained to follow the site specific version of these procedures.
Cleaning and Loading


The primary chamber should be cleaned of all ash before any new charge is introduced.
Operators should check to ensure that the previous cycle is complete and that the
primary chamber has cooled to room temperature before commencing clean out.



Turn OFF all power to the incinerator before opening the primary chamber door.



Wear personal protective equipment (gloves, face shield, dust mask) and use
appropriate equipment to remove the ash. Rake and shovel the ash from the hearth and
place it in a metal container for transport to an approved disposal site.



Material that was not completely reduced to ash should be placed into the primary
chamber for the next burn cycle. If it is necessary to remove this material for inspection
and maintenance of the chamber it should be placed in a metal container until it can be
reloaded to the incinerator. If this material is still smouldering, it should be sprayed with
water when in the metal container.



Inspect the interior of the primary chamber for wear, or damage to refractory. Refractory
that has failed should be replaced before using the incinerator for the next cycle.



Clean all the air pipes into the primary chamber. Vacuum the pipes to remove fine
materials and carefully chip away any slag around the tip of the air pipes, so as not to
damage the air pipes.



Inspect all the door seals to ensure that the door will maintain a tight seal upon closure.
Clean any deposits from the seals. Replace seals that are damaged, worn or crushed.



Clean the inspection view ports.



Measure and record the weight of the materials to be combusted on the next burn cycle.
Fill the primary chamber with the material to be combusted on the next burn cycle.
Ensure waste loaded to the primary chamber does not block the burner. Follow the
manufacturer’s instructions concerning the mass or volume of waste that can be loaded.

Pre-Start Check


Close and lock the primary chamber door. Ensure that all the latches are properly
engaged and that the PRIMARY DOOR CLOSED safety switch is energized.



Check that no alarms are displayed on the operating panel.



Ensure that all the temperature set points are at the correct settings.



Ensure that the cycle times are appropriate for the nature of the waste (volume, energy
content, moisture, density, etc.). Typically the burn cycle will be 2 to 6 hours in duration
with the cool down cycle being approximately 2 to 3 hours.



If the incinerator is equipped with an EMERGENCY STOP BUTTON ensure that it is properly
armed and that it is unlocked and pulled out.
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Ensure that primary and secondary manual air dampers are 100% open. Set all fuel
valves to the open position.

Starting the Burn
Typically the operator will push the start button for the burn cycle and the control system will
take over the operation of the incinerator. The operator should observe the operation during
start-up to ensure that the following steps are completed.


Starting the cycle will initiate an air purge of the chambers. This is followed by a purging
of the secondary chamber burner prior to igniting. As the secondary burner operates,
the temperature in that chamber will rise. When the temperature reaches the
appropriate set point, the primary chamber burner will purge and ignite.



If the secondary burner does not raise the temperature to the manufacturer’s
recommended set point, the operator should not override the controls and continue the
burn. Any failures during the start-up should result in the incinerator shutting down. At
this time the operator will need to commence fault identification procedures to overcome
the deficiencies.



The incinerator control system should maintain proper operating conditions throughout
the timed burn cycle. Following the burn cycle, the system will go into a cool down
mode. During this period air is introduced into the primary chamber to speed the cool
down.



Under no circumstances should the operator attempt to open the primary chamber doors
when the system is operating. This practice can cause flashbacks that can injure
personnel. The extra air entering the primary chamber will disrupt the combustion
process, possibly leading to increased emissions.

3.4.1.4

Preventative Maintenance

All mechanical equipment requires routine preventative maintenance to operate efficiently. The
operating conditions for the equipment dictate how frequently maintenance should be carried
out. Incinerators have a service cycle that involves repeated heating to high temperatures
followed by cooling. This can lead to refractory failures. Furthermore, moving waste and ash
into and out of the incinerator creates wear on surfaces. Surfaces need to be refurbished on a
routine basis and the seals around the openings require regular inspection and replacement as
necessary.
Incinerators are waste disposal devices and should be managed in a manner similar to other
disposal options. Incinerator owners need to recognize that money will be required to maintain
the facility and to mitigate any unexpected events.
In addition, money should be set aside for routine maintenance. The cost of maintenance will
be proportioned between labour, maintenance supplies, and equipment replacement. At least
3-5% of the capital cost of the unit should be set aside for annual maintenance and capital
equipment replacement.
The maintenance budget should also include a capital reserve fund to cover repair and
upgrades necessitated by unbudgeted circumstances. A suggested allowance for this would be
20% of the annual maintenance costs, labour and supplies, or about 1% of the capital cost.
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The owner should consider establishing a service contract with the manufacturer (or a
manufacturer-trained/ qualified local technician). These people should visit the site annually,
and preferably quarterly if the incinerator is used daily. The owner should discuss the costs of
such a program with the manufacturer and inquire about assistance the manufacturer can
provide if the incinerator control and operating system can be accessed remotely.
Thus annual maintenance and capital reserve fund costs should be on the order of 4 - 6% of the
original cost of the incinerator system.

3.4.2 Training
The cornerstone of ensuring good operation of any incinerator is that the staff understands how
the system operates and takes appropriate steps to ensure the continued good operation of the
equipment17.
Every incinerator manufacturer has its own unique approach to designing incinerators. The
control systems, while following the general logic of the previous section, are likely to differ as
well. Any person who will be operating an incinerator should be trained by the manufacturer
before being asked to operate it. It is not good practice to have operators train operators. The
manufacturer and its agents are the people most familiar with good operating procedures that
will ensure minimal emissions.
Management staff should be involved in the training sessions wherever possible. Management
are likely to provide long-term continuity at most sites. They can assist operators with their
tasks, and ensure that substitutes or replacements are suitably trained.

17

Chandler, A.J., 2007. Review of Dioxins and Furans from Incineration In Support of a Canada-wide Standard Review. A
Report Prepared for The Dioxins and Furans Incineration Review Group through a contract associated with CCME Project
#390-2007. Available at: http://www.ccme.ca/assets/pdf/1395_d_f_review_chandler_e.pdf August 18, 2008.
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3.5 Step 5: Safely Handle and Dispose of Incinerator Residues
Ash from the primary chamber of the incinerator can contain materials deleterious to the
operator’s health and the environment. Operators should use personal protective equipment
when handling this material. The material should be carefully removed from the hearth and
placed in covered metal containers suitable for transporting the ash to an approved disposal
site. The operator should weigh, and maintain records of, the quantity of ash produced.

3.5.1 Residue Handling Practices
The quantity of ash (residues) generated by the facility should be documented, and the facility’s
weigh scale should be used to determine the mass of ash that is shipped from the facility to the
disposal site.
For every 1000 kg of waste burned, approximately 300 kg of bottom ash is generated18. If the
quantity of ash exceeds this amount, the material should be examined to determine whether the
increased mass is due to the presence of non-combustible materials, or because there is a high
quantity of unburnt carbon in the ash. If the latter situation is the case, operation of the
incinerator should be adjusted to enhance the oxidation of carbon.
Representative samples of the bottom ash should be collected and forwarded to a laboratory for
leachate toxicity testing. The International Ash Working Group provides guidance on sampling
and analysis of ash19. At least 10 samples of ash are required to adequately characterise the
material, and as a precaution it is recommended that testing on each sample be completed in
triplicate. The results of the tests should be forwarded to the appropriate regulatory agency.

International Ash Working Group, 1997. Municipal Solid Waste Incinerator Residues. Published by Elsevier, ISBN 0444-82563-0.
19 Ibid
18
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3.6

Step 6: Maintain Records and Report

To demonstrate appropriate operation and maintenance of the incinerator, the facility should
maintain records and prepare an annual report containing at least the following information:


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 any refresher courses;



All preventative maintenance activities undertaken on the equipment;



Records of operation of the incinerator - in electronic format with full data backup;



Summarized annual auxiliary fuel usage;



A list of all shipments of incinerator residues, including the weight transported and
disposed of by type if necessary, and the location of the disposal site;



Results of any emissions measurements or any ash sampling data collected during the
period.

All raw data records from the operation of the incinerator should be retained for inspection by
the appropriate authorities for the period designated by those authorities, or for at least 2 years.
The owner should work with the incinerator manufacturer or supplier and the regulators to
determine the appropriate level of summary data that should be sent to the regulatory body (e.g.
federal, provincial/territorial).
The reports should be approved by the facility’s senior
management before submission.
Recording:
One of the most important records that should be available for review by the regulators is the
maintenance log. This should record routine maintenance activities, date completed, by whom,
and any problems encountered.
This routine maintenance should correspond to the
preventative maintenance recommendations provided by the manufacturer. A record should be
kept of any upsets or equipment failures that necessitated special maintenance activities. The
data for special maintenance activities should include the description of the issue being
addressed, the date the work was completed, and who was responsible for that work. Most
importantly, the operators/maintenance personnel should analyse the cause of the failure and
ascertain if there are operating procedures that can avoid a repeat of the failure.
Continuous monitoring (once per minute) of incinerator operation should be recorded regardless
of whether or not the incinerator is in use. To prevent any uncertainty about the waste disposal
data, the information on the quantity of waste incinerated should be cross referenced by date
and start time to the incinerator operating data. While some might question the usefulness of
collecting operating data when the incinerator is not operating, a complete record for all 8760
hours of the year will validate the production data.
Reporting:
Licenses issued to waste disposal operators in all parts of Canada require some degree of
reporting on operations to the appropriate authorities. There is some basic information that
should be included in any report:


Quantity of Waste Incinerated: Since the CWS for PCDD/F and Mercury both set limits

35

on the amount of waste that can be burned before different levels of proof of compliance
are required, the basic measurement for every incinerator site must be the quantity of
waste charged to the incinerator during the year. Because the incinerator is limited to a
fixed quantity of waste on every charge, each load should be recorded separately, and
the quantities totaled for the year, and preferably weekly and monthly. Such data will
also assist the owner in determining waste generation rates at the facility, and in turn,
provide data on the effectiveness of diversion and reduction programs.


Operating Data: Operating data that is important are temperatures, carbon monoxyde,
and oxygen levels, along with other data such as differential pressures and auxiliary
burner operating times. If the auxiliary burners are of fixed output, it would be
satisfactory to record the signal controlling its operation. If the input is variable, motor
amperage from the pump would provide some indication of the rate of fuel use. Raw one
minute monitoring data should be preserved in electronic format for analysis.



Ash shipment weights: The report should include ash shipment weights and the name
of the operator for any particular load along with notes on observations or problems
experienced with the load.



Auxiliary fuel receipt data: Auxiliary oil receipt data should be recorded in the log book
and receipts for the shipments should be kept for verification by regulators.



Training: The report should contain records of the training received by the staff, who
conducted the training and when.



Changes in Operation: Any major changes to the operation should be noted in the
annual report, as should the results of any testing undertaken on the stack emissions or
ash.

It is important to note that waste any incinerators incinerating: > 26 tonnes of non-hazardous
solid waste per year, > 26 tonnes of biomedical or hospital waste per year, hazardous
waste, or sewage sludge must report emissions of PCDDF, hexachlorobenzene, and
mercury under the National Pollution Release Inventory (NPRI). For more information,
please see www.ec.gc.ca/inrp-npri/.
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Appendix V – Open Burning Guideline

Municipal Solid Wastes Suitable for Open Burning
Municipal solid wastes (MSW) that are conditionally suitable for open burning are
paper products, paperboard packaging and untreated wood wastes only.
Conditions for this burning are:
*

The principle of source reduction should be utilized to reduce, reuse and
recycle materials otherwise bound for landfill.

*

The appropriate materials are segregated and burned in a controlled manner
and site which is separate from the working landfill so that the fire cannot
spread. Standard burning conditions shall apply to burning such as on
days where winds are light, blowing away from the community, in
manageable volumes so that fires do not get out of control, having
applicable permits and managed by an authorized, qualified person from
the community. These are conditions also recommended in the Municipal
and Community Affairs Solid Waste Modified Landfill Guidelines.

*

Building demolition wastes should not be burned unless they have been
sorted to remove non-wood wastes such as roofing materials, electrical wire,
plastics, asbestos and other non-wood wastes.

*

Waste wood treated with preservatives such as creosote, pentachlorophenol
or heavy metal solutions shall not be burned. Examples of treated wood
materials include railroad ties, telephone/hydro poles, pilings, cribbing and
foundations.

*

Following a review of the specific landfill location,
conditions or controls may be applied.

additional local

Where geographic conditions do not allow for the proper operation of a modified
landfill, such as because of limited availability of cover materials and unsuitable
ground conditions, communities may have to assess other alternatives of MSW
management ie: balefill, incineration. The open burning of non-segregated MSW
remains an unacceptable option for the management of MSW. Continuation of this
practise should not be allowed unless a site- specific assessment fails to identify a
feasible and practical alternative. At that point some form of segregation will be
required.
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