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SUBJECT: SWMP Update – Enhancing Residual Waste Management

1. INTRODUCTION
The Regional District of Mount Waddington (RDMW) is currently updating its 1996 Solid Waste
Management Plan (SWMP). The process to review the 1996 SWMP is being conducting in three phases
as indicated in Figure 1-1.
The first phase, which is complete, consisted of the establishment of the Regional Solid Waste
Management Plan Advisory Committee (RSWMPAC) as well as an assessment of the current solid waste
management system and a status report on the implementation of the 1996 Plan. The second phase
entails a review of options to address the region’s future waste solid waste management needs and the
selection of preferred options. The third phase will consist of a community and stakeholder consultation
process to obtain input on the selected options.
Figure 1-1: Plan Review Process
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The planning process is currently in the second phase. As the plan review is being guided by the 5R waste
management hierarchy (reduce, reuse, recycle, recovery, residuals management) illustrated in Figure 1-2,
the review of options to address future needs can be divided into the programs and services required to
minimize waste sent to landfill (Zero Waste) and the services required to provide safe and effective
management of the remaining waste that requires landfilling (Residual Waste).
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Figure 1-2: Waste Management Hierarchy

The MWA technical memorandum entitled “Options to Reduce the Amount of Waste Landfilled” provided
an overview of many of the available options to reduce the amount of waste sent to landfill in the RDMW.
This technical memorandum considers issues and options associated with the recovery and management
of the remaining residual waste requiring disposal now and into the future (Figure 1-3).
Figure 1-3: Recovery and Residual Management Opportunities
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Recovery, (the fourth R) is the application of technology to recover materials and/or energy from the solid
waste stream in a safe and environmentally sound manner. Section 2 of this memo provides an overview
of several common recovery technologies to inform options available to the RDMW. Section 3 provides
an overview of the key issues and options associated with residual management in the RDMW.
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2. RECOVERY OPPORTUNITIES
Table 2-1 provides a brief description of the recovery technologies and applicable inputs that are used as
feedstock, and outputs that are recovered with the technology. Recovery is typically taken to mean the
conversion of non-recyclable waste materials (or materials which otherwise escape the recycling stream)
into useable energy which includes heat, electricity and fuel. The most common forms of energy recovery
from waste in Canada include landfill gas (LFG) collection and advanced thermal conversion technologies
Table 2-1: Recovery Technologies
Classification

Recovery Technology and Description

Inputs
(“Feedstock”)

Biological

Landfill Gas Capture
Using wells to capture the natural by-product
of the decomposition of organic material in
landfills.

Municipal
Solid Waste (MSW)

Methane – Energy

Mechanical and Thermal

Refuse Derived Fuel
A solid fuel produced from pre-processing
MSW into combustible components and
selected waste with recoverable calorific
value for use in thermal processes.

Mixed MSW or Prescreened MSW

Solid fuel that can
be combusted to
offset use of fossil
fuel

Thermal

Gasification
High temperature oxidation process (oxygen
starved environment) to break down organic
portions of waste into elemental compounds
and produce a synthetic gas.

Mixed MSW or Preprocessed high
energy content
MSW

Syngas

Thermal

Pyrolysis
Form of gasification, using high heat while
being starved of oxygen utilizing catalyst to
enhance the process.

Typically, woody
biomass, paper
products, plastics,
etc.

Syngas

Mass Burn “Waste to Energy”
(Incineration / Combustion)
Combustion process that generates high heat
to create high temperature steam for energy
generation in turbines

MSW

High pressure
steam, electricity
and/or district
heating

Thermal

Valued Outputs

Char

2.1. Landfill Gas Capture
MSW disposed in landfills generates LFG due to the anaerobic decomposition of organic material in the
waste material. LFG, comprised primarily of methane and carbon dioxide in combination with trace
contaminants, is a significant contributor to climate change. The capture of LFG from municipal landfills,
and destruction via flaring or utilization of the captured gas offers the following environmental benefits:
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▪

Reduced net greenhouse gas emissions associated with the destruction of methane, which has a
global warming potential (GWP) 25 times greater than that for carbon dioxide;

▪

Reduced emissions of odours that may be associated with the LFG; and

▪

Development of LFG utilization opportunities typically associated with direct use (boiler fuel) options,
the processing of renewable natural gas, and renewable electrical power generation projects.

LFG must be monitored at all landfill sites in British Columbia for health and safety reasons, and to reduce
impacts to air quality. The BC Landfill Gas Regulation requires that a landfill site that receives more than
10,000 tonnes of MSW per year or has a total MSW in place at or above 100,000 tonnes completes an
initial LFG generation assessment and report to the Ministry. Landfills that generate greater than 1,000
tonnes or more of methane per year must ensure that an LFG management plan is prepared for the landfill
site and an active gas collection system installed to reduce fugitive LFG emissions to the atmosphere.
An LFG capture system typically consists of a series of vertical gas extraction wells installed beneath the
landfill cover system joined through a system of lateral pipes, which are connected to a main header pipe
that conveys the gas to a treatment facility. There are currently no LFG capture and treatment systems
installed at RDMW facilities.
2.1.1. Feasibility of Landfill Gas Capture in the RDMW
The RDMW completed an LFG Generation Assessment in 2014 which indicated that the 7 Mile Landfill was
generating less than 1,000 tonnes of methane per year and therefore was not required to collect landfill
gas. Due to the small quantities of LFG generated at the site, an LFG capture system would not be costeffective. Instead the RDMW implemented a methane emission reduction initiative through the
application of biocover at this site since 2011. This initiative is discussed in more detail in Section 3.

2.2. Refuse Derived Fuel
Refuse-derived fuels (“RDF”) are fuels made from the combustible components of MSW, including
commercial, industrial and consumer waste. RDF can replace virgin biomass being used for energy
production. Therefore, RDF can be used to replace finite resources like fossil fuels and decrease the
volume of waste being landfilled.
From within the MSW stream, all materials that are inert (i.e. non-combustible) and those which have
practical value as recyclables are removed prior to treatment. This may include ferrous and non-ferrous
metals, glass, gypsum wallboard, plaster, rock, and dirt. What remains is ideally an assortment of plastics
and fibre. The British thermal unit (Btu) value of RDF is determined by the caloric content of the material
it contains. Typically, a higher plastic content RDF equates to higher heating values for the resulting fuel.
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Photo 1: Typical Refuse Derived Fuel
(RDF) Pellet

The initial waste sorting and processing can incorporate
shredding, size screening, magnetic separation, coarse shredding
and final refinement. Final refinement typically involves further
shredding of the sorted material or dehydrating the combustible
waste portion using various pre-processing technologies. RDF is
typically produced as fluff and then baled or densified into pellets
to make storage and transportation more economical. Most RDF
processing facilities are located near the source of MSW. Once the
RDF product is prepared, it may be transported long distances to
a co-generation facility, boiler, gasifier or any other such facility
that can use this material as a substitute for fossil fuel.

2.2.1. Feasibility of Creating Refuse Derived Fuel in the RDMW
RDF is currently gaining momentum as both an alternative to landfill and replacement for fossil fuel. The
long-term hope in the industry is that this technology will be able to address dry material, including
residuals from recycling processing facilities. The production of RDF is typically part of an integrated waste
recovery system for MSW and generally requires complex mechanical sorting systems on the front-end
(where the MSW is initially received). The RDMW’s existing MSW stream does not have sufficient
quantities necessary to make investments in this processing technology worthwhile.

2.3. Gasification
Gasification is a partial combustion process where the oxygen level is limited to convert organic or other
carbon-based materials into a carbon-rich ash and a synthetic gas comprised of carbon monoxide,
hydrogen and carbon dioxide. This conversion of solid material into gas (fuels) and other desired end
products is called synthesis and the gas therefore is known as synthetic gas (syngas).
While gasification is a more complex technology than mass burn
incineration, it allows for the recovery of valuable products (i.e.,
syngas) which can be processed into usable chemicals (fuels,
alcohols, etc.) or burned to produce heat. The syngas is typically
used to fuel a boiler and generate electricity via a steam turbine,
although further processing can convert syngas into biofuels like
synthetic gasoline, diesel and methanol. The energy derived from
gasification and combustion of the syngas is considered a source
of renewable energy if the gasified compounds were obtained
from biomass or other natural sources. One perceived advantage
Photo 2: Gasification Plant
of gasification is that it is potentially more efficient than direct
combustion of the original fuel. The resultant clean syngas product can typically be used directly in gas
engines, to produce methanol and hydrogen, or be converted into other synthetic fuels.
Efficiency of converting syngas to electric power may be offset by the power consumption required in
preprocessing, the use of oxygen, and the gas cleaning process. Additionally, build-up of residue in
reactors necessitates frequent shutdown for cleaning. This lessens the benefit of a continuous feed system.
True capital and operating costs of a gasification system are still evolving as a full commercialization cycle
has not been completed, making it difficult to compare to alternatives.
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2.3.1. Feasibility of Gasification in the RDMW
Commercialization efforts remain elusive due to the uncertainty of both capital costs and ongoing
operating costs. This technology is expected to be capital intensive, necessitating deployment in large
metropolitan areas where large volumes of waste may help to leverage economies of scale. There is
potential value in small scale gasification deployed in a larger waste processing system, but large-scale
commercialization is likely needed to prove the technology and solve operational issues/challenges. Since
gasification technology is more complex, more expensive, and has limited commercial viability compared
to other thermal waste treatment technologies, it is not recommended as a viable option for the RDMW.

2.4. Pyrolysis
Pyrolysis is a method of applying heat (thermal energy) to organic materials to speed decomposition.
Pyrolysis occurs in the absence of oxygen, sometimes with the addition of a catalyst to spur the reaction.
Pyrolysis in the waste industry typically refers to transforming solids like plastics, tires or biomass, into
gases, liquids and a solid by-product rich in carbon content. The products of the pyrolysis process and
their uses are described in Table 2-3.
Table 2-3: Products of Pyrolysis
Products of Pyrolysis
Char (or ‘biochar’)

Contains
Solids with a high carbon content. Can
also include inorganics or catalysts
that were carried through the process.

Uses
Typically burnt, or more recently
incorporated as a soil amendment.

Non-condensable Gas

Made up of hydrogen, methane,
carbon monoxide and other noncondensable gases.

May be used as a heat source, flared, or
burned similarly to conventional
natural gas.

Liquid Fuel

Composed of dozens of organic
chemicals. Pyrolysis ‘oil’ typically
requires additional processing before
replacing traditional fuels.

Liquids undergo a process to separate
water from other materials, after which
they may be processed and refined into
fuels, oils and chemicals.

In general, the technology is thought to have a great degree of flexibility as most organic compounds can
be broken down to basic components using the pyrolysis process, and upgrades enable pyrolysis systems
to generate a range of specific, valuable end products within the categories identified above.
Pyrolysis has been used for many years in the chemical industry to
produce charcoal, activated carbon, methanol, and other chemicals
from wood, which are then converted to compounds used to
produce consumer products; e.g., turn coal into coke; convert
biomass into syngas and biochar. It can also be used to neutralize
waste into non-hazardous substances for safe disposal. Recently,
experimental and pilot pyrolysis plants have been used to turn waste
plastics back into usable oil and fuels; waste tires into carbon black
(used to manufacture new tires) or fuel oil blends, and biomass into
fuels and chemicals for transportation.
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2.4.1. Feasibility of Pyrolysis in the RDMW
The most crucial determinant of success for these technologies is the ability to aggregate and prepare the
feedstock materials. End products must meet market standards for quality and quantity which impact
facility economics. Variability or inconsistency of feedstock in all processes makes it difficult to control the
quality and uniformity of the final products. Pyrolysis is a technology with many potential applications for
waste materials management, however, there are no known facilities operating in Canada. Capital costs
and operating costs tend to be high due to the complexity of the process, varying feedstock quality, and
additional processing requirements. Because this technology is not typically considered commercially
viable for MSW it is not recommended further for consideration in the RDMW.

2.5. Waste to Energy (Incineration)
Waste remaining after diversion efforts must be dealt with. With declines in landfill capacity and
significant challenges siting new landfills, long-term disposal options are a high priority for some regional
governments. Waste-to-Energy (WTE) technologies are often considered a viable alternative to landfills
as they convert waste materials to fuel products which can be used in place of virgin fossil fuel. Depending
on the technology, employing WTE can result in an 80% mass reduction (by weight), and 90% reduction
in volume. The remaining material is in the form of bottom
ash and fly ash that must be landfilled or recycled
depending on available markets.
Although all the advanced recovery technologies covered
in this section qualify as ‘waste-to-energy’, the most
common and long-standing form of WTE processing is
incineration (also known as combustion). Incineration is
defined as the burning of fuel to produce power and/or
heat. This requires oxygen and high temperatures in an
enclosed vessel. Incineration technology produces heat,
ash residue, and gas (predominantly nitrogen (N2), carbon
dioxide (CO2), and water vapour).

Photo 4: Burnaby WTE Facility.

Heat generated by incineration is captured and used to heat industrial boilers to generate pressurized
steam for direct heating or electricity production, as in the Metro Vancouver WTE facility (WTEF) pictured
in Photo 4. Flue gases gas must be treated to meet regulatory emission requirements for chemical
pollutants and particulates. Ash residues are produced in both light (“fly ash”) and heavy fractions
(“bottom ash”). Both forms tend to contain residual compounds and are typically landfilled.
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Tri-Regional Waste to Energy Feasibility Study
Cost of Thermal Processing Versus Capacity

Cost ($/tonne)

In 2010, the Cowichan Valley Regional District, the
$500
Capital Regional District, and the Regional District of
$450
Nanaimo conducted a Tri-Regional District Solid Waste
$400
Study. The study assessed the feasibility of thermal
$350
treatment (or WTE) technologies for MSW for the three
$300
$250
southern Vancouver Island regional districts. The study
$200
assessed different technologies, considering the
$150
combined solid waste available from the three regional
$100
districts. Figure 2-1 illustrates the expected unit
$50
y = -77.257Ln(x) + 1046.5
$0
processing cost for thermal treatment technologies
0
50000 100000 150000 200000 250000 300000 350000
based on their design processing capacity. For the
Capacity (TPY)
three regional districts, the design capacity was
200,000 tonnes per year. This indicates a unit Figure 1-2: Cost of Thermal Processing Versus
Capacity
processing capacity that is just over $100 per tonne in 2009 dollars.
In 2014, the Association of Vancouver Island and Coastal Communities( AVICC) Special Committee on Solid
Waste Management was formed in response to the need identified by members to initiate a process to
work toward finding a long-term sustainable strategy for solid waste management on Vancouver Island
and the coastal communities. The Committee has not identified a short or mid-term business case for
WTE in the AVICC but will conduct an assessment of future disposal demand for AVICC member
populations in 20, 40- and 60-years’ time.
2.5.1. Feasibility of Waste to Energy in the RDMW
The combustion process is highly developed commercially and is available in numerous vendor specific
designs. The technology is also highly complex and requires high upfront capital costs and long-term
contracts typically 20 to 30 years that guarantee a specific quantity of MSW. Development of a WTEF is
not recommended in RDMW based on the total landfilled tonnage of 7,800 tonnes in 2019, and new
diversion program are likely to decrease the total material requiring disposal.

2.6. Technology Options Available for Further Evaluation
The Ministry of Environment expects local governments to have a minimum diversion target of 70% (or a
350 kg/capita/year) before accepting new WTE as a waste management option. The 70% target is
calculated only from reduce, reuse, and recycle initiatives. When a region has sufficient reduction, reuse,
and recycling, there is often not a viable business case for incineration/combustion technologies such as
waste to energy, pyrolysis or gasification, which rely on a minimum threshold of feedstock to be financially
viable. Likewise, the production of RDF requires certain minimum feedstock to reach economic viability.
Consequently, with respect to waste recovery, none of the technologies discussed above are considered
viable for the RDMW. Nevertheless, the RDMW should continue to explore potential island-wide recovery
solutions through participation on the AVICC Special Committee on Solid Waste.
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3. RESIDUAL MANAGEMENT
As indicated in Figure 1-3, residual management consists of transfer stations, active landfills and closed
landfills. The following sections describe the issues and opportunities associated with the residual
management system in the RDMW

3.1. Transfer Stations
There are seven transfer stations in the RDMW. All of the following transfer stations ship their garbage
and recyclable materials to the 7MLRC:
1. Cormorant Island Transfer Station
(serves Alert Bay and Namgis First
Nation)
2. Malcolm Island Recycling Depot
3. Port Alice Transfer Station
4. Port Hardy Transfer Station (at Fox
Disposal)
5. Quatsino Recycling Depot
6. Winter Harbour Recycling Depot
7. Woss Recycling Depot.
Figure 3-1: RDMW Transfer Stations
The services offered at these transfer stations vary from disposal of household garbage, to recycling, full
stewardship and wood and yard waste management. The current system of transfer stations provides safe
and efficient disposal and recycling services to residents of the RDMW.

3.2. 7 Mile Landfill & Recycling Centre
Landfilling has been the primary residuals management strategy in the RDMW since the first SWMP was
developed in 1996. Landfills will continue to remain an essential component of the RDMW solid waste
management system to deal with the residual waste which cannot be practically removed from the waste
stream along with items not well designed for recycling that are disposed of as garbage.
In British Columbia, landfills are designed and managed to minimize risk to public health and safety and
to ensure environmental protection. The “Landfill Criteria for Municipal Solid Waste” guidance document
provides standards for siting, design, construction, operation and closure of MSW landfills. This guidance
document, originally developed in 1993, was updated by the Ministry in 2016 to reflect the current best
management practices and standards that have been developed over the years to enhance environmental
protection.
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Modern landfills are engineered and managed facilities for the disposal of solid waste residuals. They are
designed, operated and monitored to ensure compliance with environmental criteria. Landfills have value
measured by the amount of MSW that can be placed into available engineered disposal capacity termed
“airspace”. It is typically advantageous to preserve the airspace to extend the lifetime capacity of a landfill
as regions that exhaust their landfill capacity may have difficulty siting a new landfill.
There are two landfills permitted to receive MSW in the RDMW: RDMW’s 7Mile Landfill & Recycling Centre
(7 MLRC) and the Western Forest Product’s landfill near Holberg. The Kwakwaka'wakw First Nation has
an onsite incinerator to dispose of their solid waste and are not part of the RDMW solid waste program.
The 7 MLRC receives the vast majority of waste generated in the RDMW and will be the focus of this
section on residual management.
Figure 3-2: 7 Mile Landfill & Recycling Centre

The 7 Mile Landfill began operation in 1992 in a Ministry of Transportation and Highways gravel pit located
along the Island Highway (Hwy 19) approximately 16 km east of Port Hardy. The RDMW operates the site
under a License of Occupation issued by the Province as well as Operational Certificate MR-08490 issued
by the Ministry of Environment in December 2005.
In 2019, this landfill received 7,800 tonnes of solid waste from all communities in the RDMW with the
exception of Holberg and several isolated First Nations on the mainland. This amount includes waste
received from two communities outside of the regional district: Bella Bella (292 tonnes) and Klemtu (59
tonnes).

3.2.1. Landfill Lifespan
In accordance with the Operational Certificate, in 2006 the RDMW engaged Sperling Hansen Associates
(SHA) to prepare a Design, Operations and Closure Plan (DOCP) for the site. This document was finalized
in November 2008. The DOCP aims to review the existing landfill characteristics and operational practices,
design an expansion plan and phase by phase filling strategy, determine the phase by phase landfill
lifespan, provide a year to year material balance, provide details on the environmental control systems,
recommend a final cover system and progressive closure plan, recommend a long-term monitoring
program and conduct capital and operational cost analyses.
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The filling strategy consists of six phases. Between 1992 and 2012 landfilling took place in the Phase 1 &
2 fill area. In the summer of 2009, an area of approximated 2.5 hectares was reshaped and lined with an
HDPE lining system in preparation for the next stage of filling at the site. This area is referred to as the
Phase 3 expansion area and has been divided into three cells or sub-phases referred to as 3A, 3B and 3C.
Also constructed in 2009 was a 1.2-hectare equalization pond to provide first stage treatment for leachate
collected within the site. In 2010, the treatment system was completed, adding two sequencing batch
reactors, a settling pond and phyto-remediation area with a spray irrigation system.
The 7 Mile Landfill 2018 Annual Report prepared by SHA in April 2019, provides the following updated
phase-by-phase lifespan analysis (Table 3-1). This estimate is based in current diversion and disposal rates.
Table 3-1: Lifespan Projection Summary
Phase
3
4
5
6
Total

Start
2019
2027
2035
2048
2019

End
2027
2035
2048
2071
2071

Lifespan
8
8
13
23
52

This lifespan estimate will depend on several factors which were assumed but will likely change
throughout the life of the landfill such as population, waste disposal rate, filling rate, settlement rate, final
cover thickness and waste to cover ration.
What this lifespan estimate doesn’t consider is expansion of the 7 Mile Landfill eco-depot and recycling
pre-processing services since the DOCP was developed in 2008. As indicated in the following Figures 3-3
to 3-7, expansion into Phase 4 will severely curtail diversion operations due to lack of space and loss of
some critical infrastructure. Within 15 years the recycling area will be completely buried requiring
significant capital replacement. The work area for storing and grinding waste wood will also be buried.
This is a significant issue associated with the long-term operations of the site.
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Figure 3-3: Current Site Layout
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Figure 3-4: Phase 4 Fill Plan

Figure 3-5: Phase 5 Fill Plan
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Figure 3-6: Phase 6 Fill Plan

Figure 3-7: Final Fill Plan
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3.2.2. 7 Mile Landfill Tenure Renewal/Expansion
The current License of Occupation from the Province expires in 2020. In order to provide long-term landfill
disposal capacity and the current eco-depot and recycling preprocessing services, the RDMW is proposing
to renew and expand the current tenure to include the adjacent old Ministry of Transportation and
Infrastructure (MOTI)gravel pit as illustrated in Figure 3-8. MOTI no longer needs this aggregate reserve
and are willing to release it to the RDMW subject to a consultation process being completed.
To that end, the RDMW have met Kwakiutl First Nation to discuss the expansion as well as recycling and
composting opportunities for Fort Rupert. This proposed expansion will also be subject to the
consultation requirements associated with the updated SWMP.
Figure 3-8: Proposed Tenure Expansion

Going forward, not only will the RDMW be required to undertake a detailed Landfill Criteria Conformance
Review against the 2016 Landfill Criteria but, subject to approval of the proposed expansion, the 2008
DOCP will need to be revised to include any requirements arising from the Landfill Criteria Conformance
Review as well as a new fill plan and lifespan estimate.
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3.2.3. Biocover Methane Reduction System
As discussed in Section 2.1, the RDMW is not required to collect landfill gas under the BC Landfill Gas
Regulation. Instead, since 2011 the RDMW has voluntarily implemented a biocover methane emission
reduction system at the 7 Mile Landfill.
This system was developed following RDMW’s decision in 2009 to stop burning wood waste and instead
use ground wood waste as a matrix for composting biosolids from the six secondary sewage treatment
plans in the region. Although the compost produced on-site was originally slated for use as final cover
material, the region’s engineers recommended that this material could also be used as intermediate cover
that might act as a natural biofilter to reduce methane emissions by more than would otherwise be
expected in normal intermediate cover soils. Annual monitoring indicates that this is the case.
The compost biocover system is key to 7 Mile Landfill operation. Waste that would otherwise be buried
as a source of landfill gas is instead used to help reduce the generation of landfill gas (and hence methane)
as well as extend the life of the landfill. As a signatory to the Climate Action Charter, the RDMW uses the
carbon credits generated from the biocover system to offset all RDMW CO2e operational emissions to
become carbon neutral

3.3. Closed Landfills
Prior to the establishment of a regional landfill, most communities had small local landfills which were
gradually phased out in the 1990’s at the encouragement of the Province. These previous generation
landfills were regulated with pre-1993 standards which required less treatment for leachate and other
environmental concerns. In the last couple of decades most of these sites have been retired with the
resulting MSW being redirected to 7MLRC for disposal. Known unauthorized dump sites at Woss, Malcolm
Island and Quatsino have been closed to further use. The privately owned WD Moore’s landfill near Winter
Harbour has also been closed. Consequently, there are no further actions required regarding closed
landfills in the RDMW.

4. SUMMARY
The following is a summary of the actions arising from this review of recovery and residual solid waste
management in the RDMW:
1. Continue to participate on the AVICC Special Committee on Solid Waste and monitor their
progress towards developing long-term inter-regional solutions to residual waste
management;
2. Obtain permission from the Province to to renew and expand the current tenure (landfill
boundary) at the 7 Mile Landfill and Recycling Centre;
3. Undertake a Landfill Criteria Conformance Review;
4. Update the Design, Operations and Closure Plan based on the results of the Conformance
Review and the landfill boundary expansion.
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