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SUBJECT: An Overview of Multi Material Recycling Facility Technologies

RECOMMENDATION

That the Regional Solid Waste Advisory Committee (RSWAC) receive this report for information as part of
the 2015 Solid Waste Management Plan Review Process.

PURPOSE

To provide background information on Multi-Material Recycling facilities that is intended to stimulate
discussion on future options for consideration during the Solid Waste Management Plan Review Process.

BACKGROUND

Materials Recovery Facility Processes

Materials Recovery Facilities (MRFs) provide an intermediary or pretreatment approach involving the
manual and mechanical separation of a Municipal Solid Waste (MSW) feedstock into recyclable and non-
recyclable materials streams. There are two distinct types of MRF's which are typically referred to as
"clean" or "dirty" MRF processes.

"Clean" MRFs 

The most common type of MRF are "clean MFRs" that provide sorting and processing function for clean,
dry, commingled recyclable materials (excluding putrescible and green wastes) derived from source
separated collection programs.

"Dirty" MRF's 

Dirty MRF's tend to handle single stream materials that require processes to provide a sorting function
for mixed MSW feedstocks (including putrescible and organic wastes). Some dirty MRF's process residual
waste exclusively to provide energy and fuel sources for other waste disposal treatments. Generally,
dirty MRFs are tooled to exclusively recover dry recyclables, with the wet residue and non-recyclables
destined for landfill or as feedstock for incinerators/advanced thermal treatment processes. According to
research this type of system achieves at best 50 per cent recovery of material for recycling and the
residual is either landfilled or used as fuel waste to energy facilities.

r
MRF processes involve a number of stages, including removal and processing of large bulky items,
manual and automated sorting of recyclables, and organics screening. Bagged waste may be opened
manually or mechanically using trommel screens with knives. Typical MRF equipment used to recover
recyclables includes conveyors, screens, magnets and eddy current separators, shredders, crushers and
bailers.
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Collection Methods

Over the last 20 to 30 years the basic MRF, along with collection systems, has been rapidly changing.
Collection systems have evolved from the multi-bin/truck-side sort method to dual-stream (termed
commingled), to wet/dry collection systems where the wet fraction is organic waste such as food waste
and yard waste; soiled paper, foil, plastic, and other materials; diapers and the dry fraction consisting of
recyclables and non-recyclables.

Curbside collection options include: single stream collection (fully commingled); two stream collection
(partially commingled); multi-stream collection (segregated); and Co-collection. This approach is
essentially the simultaneous collection of two or more material streams (e.g., recyclables and garbage, or
recyclables and organics) with one vehicle. Co-collection may provide improved efficiency over operating
two (or more) collection vehicles on the same route. Single stream recycling is where all recyclable
materials are collected co-mingled in a single container.

More recently, there has been a shift by some communities to move to automated collection which has
led to single-stream processing. One disadvantage is that the high equipment costs of MRF's for the
paper/container auto-sort machines, contaminated materials, and the reluctance by industry to change
collection methods. In the Regional District of Nanaimo (RDN) we have a five year contract with
Progressive Waste Solutions who purchased new split packer collection trucks at the beginning of the
curbside collection contract. Examples of collection trucks are included in Appendix 1.

For curbside collection the level of commingling at the curb influences the types of material collected,
types of trucks used, and the design of the processing facility. Decision makers must decide whether to
invest more effort in the collection system (maximum source segregation/minimal sorting) or in
processing (commingled collection/maximum processing). Collection costs are typically higher with more
detailed material separation curbside, but processing costs can be lower. When material is commingled
curbside, collection costs are lower, but processing costs can be higher. Collection and processing costs
need to be combined to assess the most cost-effective system.

On Vancouver Island, single family recycling programs tend to offer curbside collection programs that
source separate recyclables, garbage and increasingly food waste. Recyclable materials from these
programs are shipped to clean MRFs, organics are sent to composting facilities, and residual in the form
of garbage is landfilled.

Types of Material Recovery Facilities

There have been MRF's operating at a commercial scale in North America for a number of years. There
are numerous clean MRFs located in the Lower Mainland. Green by Nature recently opened a state-of-
the-art MRF facility to handle containers collected through Multi-Material BC (MMBC). In Nanaimo, there
are three clean MRFs that process primarily source separated recyclables from the residential sector,
multi-family and the Industrial, Commercial and Institutional (ICI) sector.

Many of the dirty MRF facilities are being modernized to handle "mixed waste". Advanced technology is
employed to "break open the bag" and extract recyclables and this requires less manual labour. Newer
modern facilities are safer and offer more efficient processes to recover material from the waste stream
compared to their low-tech predecessors. Many of the innovations and improvements have evolved
from the processing of source separated recyclables. These modern facilities are employed in a growing
number of cities across the United States to extract recyclables left in the waste stream. Advanced
technology designed to maximize recovery includes screening equipment, air separators, optical
technology, magnets, eddy current separators and manual quality controls.
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NextUse, owned by Belkorp Environmental Services Ltd., proposes to build a mixed waste processing
facility in Coquitlam that would have the technological ability to employ the "break the bag" technique.
This facility is awaiting licensing approval from Metro Vancouver under Bylaw 181. This would be the first
MRF of its kind in British Columbia.

Single-stream MRFs for recycling have evolved and are the most common technology in North America.
This MRF system is very convenient as it can handle a variety of collection methods. MRF's can range
from low technology with mostly manual sorts to highly technological sort lines with almost no human
hands touching the material. Advances in MRF technologies include; paper screening from containers,
acceptance of eddy current magnets, and optical and near-infrared sorting units. Modern single-stream
MRFs automatically sort by paper grade or container type/color/resin, with quality and speeds far greater
than human sorters can achieve. Although these advanced sort units can be expensive, especially if used
in tandem for multiple sorts, they are still less expensive per unit than the initial equipment used 20 years
ago.

MRFs sorting through pure MSW are still utilized in several places. In this process, no MSW collection
changes need to be made, but, on the processing side, dirty MRFs require lots of equipment and sorters
to handle volume to reduce contamination. The dirty MRF requires good equipment, skilled operators,
and extensive maintenance programs, plus an understanding of the end markets for the lower-quality
sorted materials. One benefit of the dirty MRF is that the technology will most likely serve well in
prepping material for waste to energy facilities.

Current Flow of Recyclables in the RDN

Annually the RDN receives approximately 50,000 metric tonnes of MSW. The RDN's 2012 Waste
Composition Study indicated the types of materials being landfilled. To illustrate the volume of waste by
category, please see Appendix 2. This will highlight the volume of materials that could potentially be
recovered.

The RSWAC has identified a MRF as a potential option to manage the RDN's waste stream. The following
points should be given consideration as part of any future research:

1. Currently, the RDN and the City of Nanaimo does not control ownership of curbside recyclable
materials. This transfer of ownership is a result of the Provincial recycling regulation that
requires printed paper and packaging to be managed by MMBC that is an industry stewardship
program. Curbside collectors such as the City of Nanaimo and the Regional District, servicing
single family housing have contracted with MMBC who pay the collector to collect on their
behalf.

2. Six drop-off depots operating in the region are also contracted to MMBC to accept recyclables
generated by the residential sector.

3. There is a strong vibrant private recycling industry that has evolved from a culture of source
separation and a regulatory framework that has contributed to the Region's impressive high
diversion rate.

4. The ICI waste stream is managed exclusively by the private sector hauling community and
processing of recyclables is conducted by well-established clean MRFs that have emerged to
handle source separated recyclables region wide.

5. To establish a MRF significant capital investment is required. In addition, it is necessary to have
sufficient feedstock to support a facility.
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General System Performance

The RDN's 2012 Waste Composition study information shows that approximately 30-35 per cent of the
waste stream is potentially recyclable at MRFs (this excludes compostable material). The actual amount
depends on whether there is a deposit-return system on various containers, which affects the amount of
plastic and metal packaging available for recycling. The top recyclables categories in municipal waste
streams in Canada (percentage of residential waste composition):

Recyclables %
Paper 7

Plastics 14
Glass 3
Metal 3

Beverage containers 1.
Electronics 2

Household Hazardous Materials 2

The actual amount recycled, and therefore the amount of diversion depends on the type of collection
system (curbside or depot), and materials collected. According to research, good curbside recycling
programs should achieve 90 per cent participation or higher. Even when households participate they do not
always recycle all material collected by the program, therefore participation must be multiplied by capture
to estimate the proportion of the waste stream that will be recovered in a program. Experience has shown
that capture varies by material, generally related to how complicated the recycling message is. In mature
curbside programs, people understand that cans, bottles, and newspapers are recyclable; therefore capture
of these can be as high as 80 or 90 per cent where good promotion and education programs exist and in
communities with user pay systems, which encourage participation. Once new materials are added in an
expanded collection program, people are often confused (e.g., different kinds of plastics and mixed paper).

The RDN's curbside recycling program is mature and sophisticated, achieving diversion rates of 25-30 per
cent of the residential waste stream. Depot programs generally divert seven to 12 per cent. Deposit or
return-to-retail systems typically recover more than 80 per cent of targeted beverage containers. Residual
rates also vary depending on how materials are collected. "Typical" residual rates are five to seven per cent
or less for curbside sorted materials, and 20 per cent for bag or cart collection systems, or where no
curbside sort takes place. Wet/dry programs, where waste is collected in two streams, experience a
combined 30 per cent residue rate in their wet and dry streams (because wet/dry programs usually direct
non divertible materials into one stream or the other).

The recycling industry is vulnerable to global market conditions. When markets fail, recycling is an
expensive way to process waste. Solutions to market vulnerability include structuring contracts to share
market risk with either a recycling contractor, or directly with the market itself. It is preferable to
guarantee rates to sign a long term contract, usually for five years. In such an arrangement, the early years
will focus on establishing efficient collection and processing. Collection is the most expensive part,
therefore attention would be on reducing collection costs. Current trends would indicate moves towards
faster single stream collection with more expensive MRF's are more cost effective overall.

ALTERNATIVES

There are no alternatives for this report.
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FINANCIAL IMPLICATIONS

This report is presented for information only therefore has no financial implications.

STRATEGIC PLAN IMPLICATIONS

This report was prepared to provide information to RSWC as part of the Regional District's Solid Waste
Management Plan (SWMP) review process.

SUMMARY/CONCLUSIONS

This memorandum is intended to stimulate discussion by the RSWAC for the purposes of the RDN SWMP
review and provides an overview of MRF technologies for future consideration.

A MRF is a mechanized sorting facility, which separates recyclables and organics from waste that would
otherwise be Iandfilled. There are numerous MRFs in operation in the US and in Europe. Similar MRFs
have been proposed in Metro Vancouver and one in Fraser Valley Regional District. However, it was
recently announced that the latter has been discontinued due to public opposition. Currently there are
three MRFs in Nanaimo that handle source separated recyclable materials. New programs will depend on
future trends and global commodity markets.

Report Writer Writer A/General Manager Concurrence

C.A.O. Concurrence



APPENDIX 1

Collection Systems

Dual Stream Collected In Split Packer System in RDN & RDN Split Packer - Commingled Recyclables

Front End Loaded

Single Stream - Automated CollectionSystem
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