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Executive Summary 
The cost for the recycling of plastics in Ontario is extremely high with the average cost per tonne 
across all plastic materials upwards of $865 per tonne.  This cost is not likely to decrease, 
particularly in light of the increases in single serve packaged items in the marketplace.  This is 
specifically an issue with PET, with more and more people moving to bottled water, flavoured 
waters, sports drinks, etc. 

Until recently, the only method being used to sort these plastics in MRFs was to hand sort them 
from a containers line.  With more and more plastics packaging arriving at the MRFs, it is 
getting increasingly difficult to manually sort the materials and to capture all of the plastics from 
the line.  

As it is getting more difficult to sort plastics, and the cost to manually sort them continues to 
increase, Stewardship Ontario, in association with the Environment and Plastics Industry Council 
(EPIC) and the Regions of Peel and York jointly sponsored a study to examine the feasibility of 
establishing a centralized Plastics Recovery Facility (PRF), which could potentially eliminate the 
need for municipalities to separate plastics in their individual facilities.   

This study compares the cost for the development and operation of a centralized PRF with the 
estimated cost to continue plastics separation at existing MRFs under their current configurations 
and also after each has been upgraded through the installation of optical sorting equipment for 
PET and HDPE, with the remaining plastics being sent to a PRF for further processing.  Optical 
sorting for PET and HDPE has advanced greatly in recent years and the cost for the optical 
sorting units decreased to where, under certain circumstances it is now more cost effective to use 
optical sorting rather than manual sorting of plastics.   

Quantities Generated and Recoverable 

This study area for the PRF includes the seven largest municipalities in the Golden Horseshoe: 
the Cities of Toronto and Hamilton and the Regions of Niagara, Halton, Peel, York and Durham.  
In total, these municipalities generate approximately 110,000 tonnes of plastics packaging each 
year.  Under a maximum diversion scenario, it is estimated that almost 35,000 tonnes of plastics 
could be recovered for processing in a regional PRF. 

Current Costs 

Overall, the cost to manage plastics across the municipalities in the study totalled almost 
$22,000,000 in 2005 or approximately $865 per tonne.  This cost, however, includes both 
polystyrene and plastic film, both of which would not be sorted at a PRF.  Removing these 
materials from the scenario, the total cost of management was approximately $17,800,000 or 
$785 per tonne.  This was used as the baseline for comparison to the costs for optical sorting 
within the MRFs and the PRF option. 

MRF Retrofits – Costs and Savings 

Overall, it is estimated that the cost to retrofit the six facilities (Durham Region and Halton 
Region would not be installing new equipment) would be approximately $4.85 million.  This 
capital expenditure would cover the cost of installing optical sorting technology for both PET 
and HDPE in each facility.  One dual eject machine would be required per facility.  As a result of 

 

 

 

ES-1



Stewardship Ontario, Environment and Plastics Industry  Council 
York Region, Peel Region  Plastics Recycling Facility Feasiblity Study

 

installing these machines, it is estimated that the annual savings in operating costs would total 
almost $470,000 over the current practice of manually sorting all PET and HDPE (not including 
York Region where the total operating costs could not be determined). 

The PRF  

One PRF would be located within the GTA.  Overall, the facility would be 15,240 m2 in size.  
The equipment, which would be capable of processing a complete stream of all mixed plastics 
would cost an estimated $4.5 million.  Including all design, installation, electrical, controls, the 
building, site works, etc., the facility would have a total capital cost of approximately 
$12,000,000.  Operating costs are comprised of debaling/declumping, general operations and 
maintenance, labour, baling and residues management.  Overall, it is estimated that the operating 
costs at full throughput would be approximately $123 per tonne. 

In total, the combined capital and operating costs for the facility would be approximately $166 
per tonne. 

Comparison of Costs 

The net overall cost for a MRF only system that processes the approximately 35,000 tonnes of 
plastics, with the retrofits to include optical sorting of PET and HDPE is estimated at 
approximately $21.3 million, or just over $600 per tonne.  The net cost for the PRF system, 
incorporating revenues is approximately $26.3 million or $750 per tonne.  Overall, the cost for 
the MRF + PRF scenario shows an initial cost disparity of almost $5.0 million over the MRF 
only scenario. 

Conclusions 

In summary, the PRF approach does not eliminate sufficient labour cost to justify the investment, 
particularly in this case where there is no proposed upgrading of the material other than sorting, 
i.e. unsorted bales in, sorted bales out. 
 
This study shows the economics of the proposed PRF not to be favourable. While providing a 
mechanism to recover other plastic packaging for recycling, the PRF approach would neither 
positively impact the Blue Box system cost, nor be a viable long-term business opportunity. 
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1. Introduction 
The cost for the recycling of plastics in Ontario is extremely high with the average cost per tonne 
across all plastic materials upwards of $865 per tonne1.  This cost is not likely to decrease, 
particularly in light of the increases in single serve packaged items in the marketplace.  This is 
specifically an issue with PET, with more and more people moving to bottled water, flavoured 
waters, sports drinks, etc. 

Until recently, the only way to process these plastics in MRFs was to hand sort them from a 
containers line.  With more and more plastics packaging arriving at the MRFs, it is getting 
increasingly difficult to manually sort the materials and to capture all of the plastics from the 
line. 

Although machines that optically sort plastics have been available, it was not until the past few 
years that the cost could be justified as a replacement for hand sorting the plastics, as there was 
not enough plastic relative to the capital cost.  With plastics tonnages increasing significantly in 
the past few years, particularly with single serve PET, combined with the decrease in cost for the 
optical sorters, they are now considered cost effective.  In fact, in Europe, where labour rates are 
twice what they typically are in Canada, these machines are fully monetized in less than two 
years in larger MRFs. 

As it is getting more difficult to sort plastics, and the cost to manually sort them continues to 
increase, Stewardship Ontario, in association with the Environment and Plastics Industry Council 
(EPIC) and the Regions of Peel and York jointly sponsored a study to examine the feasibility of 
establishing a centralized Plastics Recovery Facility (PRF), which could potentially eliminate the 
need for municipalities to separate plastics in their individual facilities. 

This study compares the cost for the development and operation of a centralized PRF with the 
estimated cost to continue plastics separation at existing MRFs under their current configurations 
and also after each of these MRFs is upgraded through the installation of optical sorting 
equipment for PET and HDPE, with the remaining plastics being sent to a PRF for further 
processing. 

The study also examines means of improving the management of plastic film, a continuing issue 
in recycling programs in the province. 

This study incorporates the seven largest municipalities in the Golden Horseshoe: the Cities of 
Toronto and Hamilton and the Regions of Niagara, Halton, Peel, York and Durham.  This is done 
primarily because these programs generate the majority of the plastics recovered in the province, 
and more importantly because their close geographic proximity would make the transfer of the 
materials to a centralized facility cost effective. 

This study begins by examining the quantities of plastics that could be generated and recovered 
(Chapter 2).  Chapter 3 examines the current cost for the management of plastics in situ in the 
programs in the Golden Horseshoe.  This is based primarily on the costs used by Stewardship 
Ontario in their stewards’ fee setting methodology.  Chapter 4 examines the current processing 

                                                 
1 Based on work done in support of the Stewardship Ontario methodology to determine stewards’ fees. 
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infrastructure for plastics in the MRFs in the municipalities in the study area and how much it 
would cost to retrofit them to optically sort PET and HDPE. 

The next chapter reviews the results of the investigations with the end markets, including how 
many tonnes would likely be required to reach the economies of scale for a PRF, the market 
specifications for plastics being sold from the PRF, and the status of current PRFs in North 
America.  Chapter 5 concludes with a discussion of the management of plastic film. 

Chapter 6 examines the capital and operating costs associated with a PRF located within the 
GTA.  A complete listing of the equipment required and a description of the process flow is 
included.  Finally, in Chapter 7, the conclusions and recommendations arising from the study are 
presented. 
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2. Quantities Generated, Recovered and Recoverable 
A series of spreadsheets outline the quantities of each of the streams of plastics available, 
currently recovered and potentially recovered from the municipalities included in the study area 
(Tables 2-1 to 2-3). 

In each of the three scenarios, Single family (SF) (Table 2-1) and multi-residential (MR) (Table 
2-2) household  quantities are combined to produce the total plastics that would be handled in the 
PRF (Table 2-3). Since Durham Region is presently in the process of implementing a new MRF 
with optical sorting incorporated into the processing design, a second option shows totals without 
Durham participating in the PRF (Part D under each table).  
 

A brief explanation of how the numbers were derived is as follows: 
  
Table 2-1:  Estimated Quantities of Plastics Generated 
• Single family (SF) and multi-residential (MR) household data were provided by Stewardship 

Ontario 
• Data from four seasonal waste audits for single family and multi-residential households in the 

City of Toronto2 were averaged to give generation rates for each material.  
  
Table 2-2: Estimated Quantities of Plastics – Full Recovery Scenario 
• "Full Recovery" represents all municipalities achieving Toronto current recovery rates 

assuming each municipality is collecting the full range of plastics (more than currently 
collected).  The assumed SF and MR recovery rates are shown in red in the box at the top of 
the table. 

  
Table 2-3:  Estimated Quantities of Plastics – Maximum Recovery Scenario 
• "Projected Max Recovery" assumes the highest recovery for each type of plastic in a fully 

mature program (the assumed SF and MR recovery rates are shown in red at the top of Tables 
2-1 and 2-2.  Materials such as PET, HDPE and tubs and lids that already have relatively high 
recovery show minor projected growth, whereas projected growth in mixed plastic is 
substantial.  It was assumed that the projected maximum recovery rate of materials from MR 
households would be 2/3 of the maximum recovery in SF households, since recovery of 
recyclables from MR dwellings is generally about 2/3 of that experienced in SF households. 

  
It should be noted that in Table 2-3 (E), the quantity of polystyrene that would be handled by the 
PRF is 10% of that recovered in the MRF.  The other 90% of the PS would be recovered at the 
MRF in the pre-processing areas. 
 

                                                 
2 Spring, summer, winter and fall audits, 2005 
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Table  2-3:  Estimated Quantities of Plastics – Maximum Recovery Scenario 
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Table 2-3:  Continued 
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3. Current Tonnage and Cost to Process  
This spreadsheet outlines the cost to manage the quantities of plastics reported by each 
municipality (Tables 3-1 and 3-2).  Wherever possible, 2005 information was used.    

Table  3-1:  Estimated Current Quantity of Plastics Being Managed (2005) 

 

Table  3-2:  Estimated Cost to Manage the Plastics (as shown in Table 3-1) 
 

In 2005, more than 25,400 tonnes of plastics were recovered through the recycling programs in 
the study.  Of this, almost 70% was PET and HDPE (Table 3-1). 

Overall, the cost to manage plastics across the municipalities in the study totalled almost 
$22,000,000 in 2005 or approximately $865 per tonne.  This cost, however, includes both 
polystyrene and plastic film, both of which would not be sorted at a PRF.  Removing these 
materials from the scenario, the total cost of management was approximately $17,800,000 or 
$785 per tonne. 
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4. MRF Visits and Retrofitting Current MRFs for PET and HDPE 
Each of the municipalities’ MRFs was visited to collect information on their current plastic 
management practices and to do some preliminary investigation on the requirements for 
retrofitting their facilities to install optical sorting equipment for PET and HDPE.  Outlined 
below is a brief overview of each facility. 

4.1 Toronto – Scarborough 
The City of Toronto collects all recyclables in a single stream.  Their Scarborough facility3 uses 
a typical set-up for the separation of fibres from containers with all materials first passing over 
an OCC screen to remove the OCC.  Following that, the remaining materials pass over double 
deck CP screens, which separate the fibres from the containers.  The containers are conveyed to 
the container sorting area where oversized materials (HDPE pails) and fibres are removed 
manually.  The materials pass through a venturi system to remove small bits of paper and to 
separate the light materials from the glass.   

The light containers are separated into large containers and small containers, which are then 
conveyed down two lines.  Sorters manually remove each of the different plastics streams (PET, 
HDPE, tubs and lids), gabletops and aseptics.  A ferrous magnet removes the steel cans and an 
eddy current separator removes the aluminum cans. 

4.2 Toronto – Dufferin 
The Dufferin MRF uses a typical set-up for the separation of fibres from containers with all 
materials first passing over an OCC screen to remove the OCC.  Following that, the remaining 
materials pass over double deck ONP screens, which separates the ONP from the mixed fine 
paper and containers.  The unders (materials that drop through the screen) from the ONP screens 
then pass over finishing screens, which remove the mixed fine paper from the containers.  The 
containers are then conveyed to the sorting area where sorters manually remove each of the 
different plastics streams (PET, HDPE, tubs and lids), gabletops and aseptics. 

The glass, caps and lids that pass through the finishing screen then proceed through a trommel 
screen which sucks bits of paper off the stream and helps recover steel lids and crushed 
aluminum cans that fell through the finishing screen (2½” x ¾”).  The fines falling through the 
trommel screen then pass through a venturi system, which further cleans the mixed broken glass.  
A ferrous magnet removes the steel cans and an eddy current separator removes the aluminum 
cans.4

4.3 Peel Region 
Single stream recyclables from the tip floor are fed on two infeed lines through a presort cabin 
(film, polystyrene, residue removal) and then over OCC screens. Smaller fibres and containers 
(unders from the OCC screen) travel on to a “V” screen where paper is further separated from 
the containers. The containers pass through a Trom-mag where fines and ferrous cans are 
                                                 
3 Operated under contract to the City by Metro Waste Paper 
4 Toronto is in the process of installing optical sorters for PET and HDPE at their Dufferin Facility. 
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removed. An air classifier then performs a light/heavy split and glass is removed from the 
remaining containers.  
 
Manual positive sorting is then done for all plastics (PET, HDPE, Tubs and lids (mixed 
plastics)), gabletops and aseptics. 
 
The last step is a double eddy current separation of aluminum cans. All container materials 
(except glass) are fed to silos for storage until baling.   
 
A study sponsored by the E&E Fund (PN 85) evaluated two alternative optical sorting systems to 
sort plastics at the Region of Peel’s new MRF. Both options were compared against the status 
quo manual sorting system currently operated by Waste Management of Canada Corporation 
(WMCC operates the Peel MRF under contract with the Region). This report can be found at 
<http://www.stewardshipontario.ca/pdf/eefund/reports/85/85_optical_sorting_report.pdf> 

4.4 Durham Region 
Durham Region collects all containers separately from fibres.  All containers currently go to a 
MRF in Pickering where they are sorted manually into each of the plastic materials (PET, HDPE, 
tubs and lids), gabletops and aseptics.  A ferrous magnet removes the steel cans and an eddy 
current separator removes the aluminum cans. 

Durham is in the middle of an RFP process to establish a new MRF.  The new MRF will have 
optical sorting for PET and HDPE at a minimum.  The Region is proposing to continue with a 
two-stream collection system. 

4.5 York Region 
York collects their recyclables in a single stream.  Materials are fed up two infeed lines.  The 
pre-sort stations remove non-recyclables and bagged materials (or debag the materials if there is 
sufficient time).  The materials then pass over OCC screens to remove the OCC.  The unders 
from the OCC screen pass over ONP screens which take a #8ONP off the top two decks.  The 
fine mixed paper and containers pass through the ONP screen and to the finishing screens.  The 
fine mixed paper passes over the top of the screens, the mixed broken glass, caps, lids, etc., pass 
through the screen (2½” x ¾”) and the containers drop off to the side of the screen.  All 
containers are then conveyed to the single containers sorting line (Figure 4-1).   Manual positive 
sorting is then done for all plastics (PET, HDPE, Tubs and lids (mixed plastics)), gabletops and 
aseptics, clear and coloured glass.  A ferrous magnet removes the steel cans and an eddy current 
separator removes the aluminum cans. 

4.6 Halton Region 
Halton Region collects their materials in two streams, fibres and containers.  The containers 
travel up a line and through an air classifier where the light materials are separated from the 
heavy materials.  All plastics, including PET, HDPE and tubs and lids, are manually sorted from 
the line.   A ferrous magnet removes the steel cans and an eddy current separator removes the 
aluminum cans. 
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The clear glass is manually, positively sorted from the line with mixed broken and coloured glass 
falling off the end of the line. 

Halton’s MRF is owned and operated by a private sector operator.  As such, it is not included in 
the analysis of the cost for retrofitting to include optical sorting. 

Figure  4-1:  York Region MRF Containers Line 
 

 

 

 

 

 

 

 

 

 

 

 

 

4.7 City of Hamilton 
The City of Hamilton collects their materials in two streams, fibres and containers.  The 
containers line does not use air classification.  All containers travel down the single line.  The 
plastics (PET, HDPE, Tubs and lids) are manually sorted from the line (Figure 4-2).  Glass is 
manually sorted into clear and coloured.  A ferrous magnet removes the steel cans and an eddy 
current separator removes the aluminum cans. 

4.8 Region of Niagara 
Niagara Region collects all of their materials in two streams.  All containers travel up the infeed 
to the pre-sort area where the plastic film and polystyrene are manually removed.  The containers 
pass first pass under a ferrous magnet, which removes the steel cans.  The materials then pass 
over a glass screen, which removes the mixed broken glass.  The remaining materials pass 
through an air classifier and venturi system, which removes fine bits of paper and separates the 
glass bottles from the light fraction.   

The light containers are separated manually to remove each of the different plastics streams 
(PET, HDPE, tubs and lids), gabletops and aseptics (Figure 4-3).  An eddy current separator 
removes the aluminum cans. 
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Figure  4-2:  City of Hamilton MRF Containers Line 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure  4-3:  Niagara Region MRF Containers Line 
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4.9 Retrofitting the MRFs 
Overall, it is estimated that the cost to retrofit the six facilities would be approximately $4.85 
million.  This capital expenditure would cover the cost of installing optical sorting technology 
for both PET and HDPE in each facility.  One dual eject machine would be required per facility.  
The differences in the capital cost requirements are primarily a result of the varying degrees of 
retrofitting required to install the machines.  For example, in the York Region facility, because of 
the low roof of the sorting room, additional work would be required to raise the roof of the room 
to make room for the optical sorting machine.   The annualised capital costs are approximately 
$750,000.  

Table  4-1:  Estimated Costs for the MRF Retrofits for Optical Sorting for PET and HDPE 
 

The annual operating costs were derived from an estimation of the maintenance costs and the 
added electricity associated with operating the optical sorting units, the additional conveyors 
(accelerator conveyors into the units and reclaim conveyors from the optical sorting units) and 
the required compressors.  The annual operating costs also include the quality control sorters 
(two per MRF) that would be required post the optical sorting units.  Overall, the operating costs 
total approximately $1.3 million.5   Capital and operating costs combined would be about $1.9 
million across the five facilities for which capital and operating costs could be determined 
(York’s facility is not included in this figure).  The resulting annual savings from the installation 
of the optical sorting systems is almost $470,000 (not including potential savings in York 
Region). 

4.9.1  Additional Considerations in the Retrofits 

Discussions with equipment suppliers regarding optical sorting systems revealed there are 
significant limitations in their ability to sort specifically HDPE.  The machines in the 
marketplace currently cannot effectively differentiate between HDPE and LDPE.  Therefore, the 
optical sorting system installed in these facilities would not differentiate between HDPE bottles, 
                                                 
5 York Region, operating under an operating contract that would require renegotiation to arrive at a cost for the 
operation of an optical sorting machine, with the requisite staff. 
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HDPE tubs and all LDPE tubs and lids.  This unintended result from the optical sorter may 
ultimately mean that there is no true benefit in optically sorting HDPE where tubs and lids are 
part of the program.  Typically large facilities require only one to two people to sort tubs and lids 
and another one to two to sort HDPE.  To have a machine optically sorting HDPE, which will by 
default include LDPE, will likely require not one, but two people to either: 

a) sort the HDPE bottles from the stream of HDPE bottles, tubs and LDPE tubs and lids; or 

b) sort the tubs and lids from the HDPE bottles. 

This operational reality alters the economics of optically sorting HDPE.  Most MRFs where 
optical sorting is currently being used do not have tubs and lids as a part of their product 
composition.  As such, before assuming that the savings shown above will actually be realized, it 
will be important to evaluate the operations of the optical sorting unit in the context of the stream 
of materials typically managed in Ontario, including LDPE tubs and lids.  It should be noted that 
the manufacturers are working on this issue, including potentially using shape recognition to 
differentiate LDPE from HDPE, thereby improving the sorting capabilities of the optical sorting 
unit for HDPE.
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5. Market Discussions 
As part of the study, discussions were held with specific end markets concerning the following 
points: 

• Status of current PRFs in North America; 
• Market specifications for materials derived from PRFs;  
• Minimum tonnage requirements for a multi-stream PRF; and 
• Managing plastic film. 

The results of the investigations are provided in this section with the detailed notes from the 
discussions included in Appendix A. 

5.1 Status of Current PRFs 
There are two PRFs operating in North America, one in Raleigh, North Carolina and the other in 
Chicago, Illinois.  Both are operated by Waste Management Inc.  Very little information was 
forthcoming about the two facilities.  Repeated attempts were made by a number of people on 
the study team to make site visits to the facilities to enable a better understanding of what is 
involved in a PRF operation and what would be required to establish a PRF in the southern 
Ontario market.  These attempts were unsuccessful, and as a result, no one from the project 
steering committee was able to visit the facility.  Therefore, the information obtained is based on 
third-party information from people who have seen the facility. 

The two facilities each process approximately 45,000 tonnes per year, operating three shifts per 
day, five days per week.  The important distinction with the two WMI PRFs is that they only 
process mixed bottles; no tubs and lids, polystyrene or plastic film are processed at the facility.  
Therefore, the operations are much less sophisticated than would be required for a facility in 
southern Ontario, which, at a minimum, would have to be able to process tubs and lids to be 
beneficial to the programs it serves. 

Typically, optical sorting equipment is used in the facilities, with sorting staff ensuring back up 
and quality control.  It was not possible to acquire information on staffing levels.  One important 
note respecting yield losses - one person suggested that 25-30% yield losses are possible in a 
PRF.  Two other sources suggested that 10-15% is a more reasonable value (this is the range 
used in the analysis in Chapter 5). 

The biggest issue in the plants is getting the material separated from the bales and spread out in a 
single layer so that the materials can be scanned by the optical system and then accurately sorted.  
It was outlined that it is preferable if the plastics are baled very loosely rather than tightly, which 
is typical of shipments to end markets.  If the materials are baled too tightly then the debaling/ 
declumper does not work effectively and the bottles will stay nested, crumpled together, etc., 
which will lead to increased product loss. 

This requirement for loose bales effectively increases transportation costs to the PRF from the 
MRFs.  This has been accounted for in the transfer costs used in Chapter 5. 
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5.2 Market Specifications for Materials Derived from PRFs 
The market specifications for materials from PRFs are identical to that from MRFs.  The most 
important takeaway from the conversations with the end markets is that they do not recommend 
doing any additional post-sorting processing (i.e., washing, pelletizing or flaking).  The end 
markets indicated that they generally do not “trust” suppliers and, in fact, would end up re-
washing and sorting all of the flaked material from a PRF.  Therefore, they strongly 
recommended that no additional post-processing of the materials be done at the PRF as it would 
provide no added value. 

5.3 Minimum Tonnage Requirements for a Multi-stream PRF 
There was a broad range of “answers” provided to this question, however the minimum quantity 
was thought to be in the range of 35,000 tonnes per year.  This is the quantity of material that 
could be reasonably processed on a single line operating three shifts per day, five days per week.  
Most reprocessors indicated that 50,000 tonnes was now the minimum threshold to achieve the 
necessary economies for a viable business.  As shown in Table 2-1 (Chapter 2), it is suggested 
that even with maximized recovery rates for all plastics, only approximately 32,500 tonnes of 
plastics would be recovered annually.  Therefore, the end markets initially suggested that only 
under full recovery would a regional PRF be justified. 

5.4 Managing Plastic Film 
The consistent message delivered by equipment suppliers with respect to the management of 
plastic film was to remove it as early as possible in the process.  In single stream recycling 
systems in particular, plastic film must be removed in the pre-sort to avoid it being caught up in 
the flats-rounds (fibres-containers) separator screens at the front end of these facilities.  If the 
material is not removed early, it will wrap around the discs, quickly limiting the ability of the 
screens to effectively sort the fibres from the containers.  It will also result in increased 
maintenance costs, as time must be taken to cut the plastic film off from around the screens 
shafts. 

Plastic film that gets through the screens to the sorting lines covers up other materials on the 
sorting belts making it much more difficult to achieve maximum sorting rates.   

As a result of removing plastic film in the pre-sort to maintain the effectiveness and efficiency of 
the entire MRF, there would ultimately be no plastic film to manage in the PRF. 

In speaking with the end markets about having plastic film in the PRF (i.e., as one material in the 
mixed plastics stream), they indicated that, as with the MRFs, it would have to be removed in the 
pre-sort area.  Because of its low density and large surface area, it does not travel well on 
accelerator conveyors, i.e., it tends to lift off the belt, leading into the optical sorting machines.  
Therefore, it cannot be effectively sorted from the lines.
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6. PRF Throughput, Costs & Revenues 
Table 6-1 outlines the quantities of each plastic resin that could arrive at the PRF using the 
maximum recovery assumptions outlined in Table 2-3.6  Note that there is no plastic film and 
only 10% of the quantity of polystyrene assumed to be recovered will be managed at the new 
PRF.  This is assumed because both plastic film and polystyrene7 would be removed prior to 
reaching the containers line 

Table  6-1:  Estimated Quantities to be Managed in the PRF 

 

Table 6-2 shows the quantities of each material that, assuming 100% participation, could be 
marketed from the facility.  Industry insiders suggest that lost materials could reach as high as 
20-30% (see Chapter 5), however, in speaking with the equipment suppliers, they both felt that 
10-15% lost plastic material would be more likely.   Much of this is contingent on how tightly 
the materials are baled at the MRF.  Generally, the bales should be loosely packed to provide the 
greatest opportunity for the debaler/declumper to effectively separate the plastics so that they can 
be optically sorted. 

Table  6-2:  Estimated Quantities Marketed from the PRF 
 

                                                 
6 Durham Region is installing optical sorting for PET and HDPE in their new facility.  Therefore, these materials 
would not be available to the new PRF. 
7 10% of the PS is expected to end up at the PRF.  This would be comprised primarily of PS tubs and lids not 
removed in the pre-sort areas. 
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Table 6-3 shows the projected revenue value of the individual streams of materials.  For the 
purposes of this exercise, rather than use the current values as shown in the 2006 methodology 
used to calculate Stewards’ fees, the 2004-2006 three year running average for each of the 
streams of materials was used8.  This was done to reflect the greatly increased value of plastics 
during the past two years and the general trend in plastics revenues.  It is important to note that 
there is the potential for over $1.34 million in lost revenue through the operation of the PRF. The 
losses in the system come from materials that cannot be effectively separated (i.e., too clumped) 
and captured for market. 

Table  6-3:  Estimate of Revenues from the Sale of Plastics from the PRF 

6.1 PRF Capital and Operating Costs 
Table 6-4 outlines the elements of the PRF and the estimated capital and operating costs for the 
new facility.   

6.1.1 Equipment and Process Flow 

The system works as one line only.  It would process approximately 9-10 tonnes per hour over 
two shifts.  This throughput is the upper end of the system’s capabilities. 

Overall, the process flow works as follows: 

• The materials arrive and go through a debaler/declumper to separate the plastics bottles, tubs 
and lids back into a singulated form.  The debaler takes in entire bales and can effectively 
manage the steel ties around the bales.  One operator is required for the inbound material 
management and debaling functions. 

• The materials then pass through an air classification/cleanup system to remove plastic film 
and paper mixed in with the materials. 

• They then pass over a size separator/fines screen to remove the small bits of glass, caps, etc. 
that would not be recovered in the system.  The quantity of this material would be a function 
of the quality of the cleanup done at each of the MRFs feeding the PRF. 

                                                 
8 Based on Stewardship Ontario data. 
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• The next step is to pass the material through the PET optical sorting machine.  Only PET 
would be ejected.  The feed belt to this machine is about 2.8 metres in width.  It is estimated 
that up to 90% of the PET would be recovered at this point. 
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Table  6-4:  Estimated PRF Capital and Operating Job 
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• After being sorted, the PET bottles pass through a PVC optical sorting system to ensure 
product quality.   Considering the quantity of PET on the belt, the PVC system would require 
a 1.4m belt width feed 

• The remaining materials then pass through the HDPE optical sorting machine where only 
HDPE would be ejected.  At this point, the belt width is reduced to 1.4 metres.  It is estimated 
that up to 90% of the HDPE would be recovered at this point. 

• The remaining materials then pass through an optical sorting system for polypropylene.  The 
belt width for this system is 1.0 metre. 

• Next, the materials pass through an optical sorting system for polystyrene and aseptics/gable 
tops.  A dual eject machine may be used for this operation as the quantities remaining on the 
belt are sufficiently small for the machines to accurately see and eject each of the two streams.  
The belt is 0.7 metres in width. 

Optional Components 

• LDPE may be optically sorted.  One manufacturer indicated that it is difficult for the 
machines to recognize polyethylene, while another suggested that it could be possible.  Both 
suggested that it may be possible to separate the stream through shape recognition, but this 
would depend on the quality of the materials coming out of the debaling process.   

• At some point the materials could either pass through an optical sorter for aluminum, or 
would pass over an eddy current separator.  They would also pass over a head pulley magnet 
to capture the steel lids and cans still in the mix. 

• If there are still a significant number of PET and HPDE bottles on the belts, the remaining 
materials would pass through a secondary dual eject PET, HDPE optical separator.  This 
would be a unit with a 0.7 metre belt width feed system.   

• There could be one additional optical sorter (or one person) put on at the end of the system, 
which would eject all remaining plastics.  These containers could either be redirected back to 
the infeed for a second run through the system or could be directed to a bunker for baling as 
mixed plastics. 

6.1.2 Labour 

The system will require five QC sorters: 

• One for PET;  
• Two for HDPE  (because the HDPE tubs and all LDPE will be in the mix and have to be 

removed);  
One for PP; • and 

• One for PS/Aseptics (or for capturing remaining plastics – this is the assumption for pricing). 

Because of the highly mechanical nature of the system, it is recommended that there be two 
millwrights on staff during the day and one in the evening.   

Additional staff would include a baler operator, operations supervisor and a general worker 
(cleanup, etc.). 
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System Cost 

It is estimated that the equipment would cost approximately $4,500,000, including all structural 
steel, platforms, conveyors, etc. 

To house all of the equipment, a 15,240 m2 building would be constructed.  This would have an 
estimated cost of $5,000,000. 

In addition to the above, $2,500,000 has been allotted for weighscales, site works, electrical 
controls, installation and design and contingency.  

In total the facility would have a capital cost of approximately $12,000,000.   

These costs were confirmed with both equipment suppliers contacted. 

Annualizing the capital costs with the equipment over ten years and the building over 20 years at 
6.5% interest, the annualized cost is approximately $1.4 million. At 35,000 tonnes annually, the 
projected capital cost of the PRF is about $43 per tonne. 

Operating costs are comprised of debaling/declumping, general operations and maintenance, 
labour, baling and residues management.  Overall, it is estimated that the operating costs at full 
throughput would be approximately $123 per tonne. 

In total, the combined capital and operating costs for the facility would be approximately $166 
per tonne. 

With revenues from the system projected at approximately $363 per tonne, the system operates 
with a net revenue capability of approximately $197 per tonne. 

6.1.3 Future Cost Flow 

The final step in the analysis is to compare the costs for a MRF only system (i.e., the current 
approach) to the costs for MRF + PRF system. 

Table 6-5 shows the estimated future costs for the management of the plastics under the 
maximized recovery scenario.  For the purposes of this exercise, it is assumed that the costs for 
the managing the individual streams of plastics today will not increase or decrease in the future, 
i.e., the gross costs per tonne under the current scenario are utilized in Table 6-5. 

The net overall cost for a MRF only system that processes the approximately 35,000 tonnes of 
material is estimated at approximately $21.3 million, or just over $600 per tonne. 

Table 6-6 carries forward the capital and operating costs for the PRF at $166 per tonne.  The 
average revenues of $401 per marketed tonne are also carried forward.  Added to these costs and 
revenues are the costs for processing the plastics at each of the MRFs and transferring them to 
the PRF.   

Because MRFs typically have residues as the negative sort on the containers line, the containers 
lines would have to be reconfigured to direct the now negatively sorted plastics to a bunker for 
baling.  Capital costs for the changes have been assumed at $50,000 for each MRF.  Across a 
facility, for example the size of the Peel Region MRF or the City of Toronto MRF, which are 
processing approximately 5,000 tonnes of plastics per year, this translates into an annual cost of 
about $1 per tonne (assumes straight-line depreciation over 10 years).   
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Table  6-5:  Cash Flow – Current Costs Against Maximized Tonnes 
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It is estimated that as a result of no longer having to sort the plastics into the individual 
commodities, approximately two-thirds of the sorters for plastics could be eliminated per shift.  
In a MRF like Toronto or Peel, typically about 10 sorters are used for plastics sorting per shift.  
Assuming that seven of these sorters could be eliminated, with the remaining three now 
responsible for material cleanup – removal of fibres, residues and film, at $25,000 per year per 
sorter, a total of $350,000 of labour costs per year would be eliminated.  Over 5,000 tonnes, the 
savings would equate to $70 per tonne. 

Added to these costs and savings would be the cost for the transfer of plastics to the new PRF.  
For purposes of this report, the average across all municipalities is assumed to be $35 per tonne. 

Combining the savings with the costs results in an estimated cost for the management of plastics 
of $947 per tonne; approximately $34 per tonne less than if the materials are sorted into their 
individual resins in the MRFs. 

Adding this $947 per tonne to the $166 gross cost per tonne for the PRF operations results in a 
total gross cost per tonne of $1,113 for the MRF + PRF system.  Subtracting the revenues of 
$12.7 million or $363 per tonne results in net costs of approximately $26.3 million or $750 per 
tonne. 

This does not compare favourably to the current system costs of $21.3 million for the MRF only 
system.  Overall, the cost for the MRF + PRF scenario shows an initial cost disparity of almost 
$5.0 million. 

 

 

 

 

 

26



Stewardship Ontario, Environment and Plastics Industry Council 
York Region, Peel Region  

Plastics Recycling Facility Feasiblity Study

 

7. Conclusions and Future Considerations 
Technology exists today that will identify and sort plastic automatically by resin type. This 
equipment has been used successfully at the reclaimer level for removing the contaminants from 
pre-sorted bales of a particular resin type and most recently at the MRF level by programs 
collecting PET and HDPE plastic bottles.  It has not been used successfully to sort a mix of all 
plastic packaging for two reasons.9

 
1) With a greater mix of materials being sorted, more sorting errors will occur.  These mis-sorts 

require additional manual sortation. 
2) Most resins have subcategories that are not compatible with each other (injection molded and 

extruded material) and would require further manual sortation to produce products that would 
carry enough value to attempt to justify the investment. 

 
Simply put, the technology does not eliminate sufficient labour cost to justify the investment, 
particularly in this case where there is no proposed upgrading of the material other than sorting, 
i.e. unsorted bales in, sorted bales out. 
 
This study shows the economics of the proposed PRF not to be favourable. Furthermore, taking 
the following items into account makes the economics less feasible still: 
 
1)  Additional capital and operating costs for the PRF that would reflect at least two additional 

sorts for non-bottle PET and HDPE; 
3) Reduction of revenues expected for PVC and mixed plastic categories from $296/tonne to 

$100 (current market values), and; 
4) An increase in the capital improvements necessary to retrofit the MRFs. 
 
Based on all of the above, this particular approach to a centralized PRF, while providing a 
mechanism to recover other plastic packaging for recycling, would neither positively impact the 
Blue Box system cost, nor be a viable long-term business opportunity. 
 

7.1 Options for Future Consideration 
Two options evolved and were discussed during preparation of this report. They are presented 
here for future consideration: 

1. Optically sort PET and HDPE at individual MRFs and shred all other plastics for further 
resin sorting either at a central PRF or by interested plastic end markets. 

2. Cooperatively market all plastics recovered at MRFs to extract greater value. 

 

 

                                                 
9 These conclusions have been drawn from the peer review completed on behalf of Stewardship Ontario by Mike 
Schedler, NAPCOR and LOM Enterprises. 
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7.1.1 Optically Sort PET and HDPE and Shred All Other Plastics at MRFs 

One of the concepts discussed during this study was to optically sort PET and HDPE bottles at 
local MRFs and then prepare all other mixed plastics for further treatment elsewhere. An initial 
size separation (to separate large/small plastics) combined with a dual eject optical sorter could 
be used to initially separate PET and HDPE bottles. Manual quality control sorting would be 
required on the ejected streams to isolate non-targeted materials (other recyclables, HDPE lids, 
etc.). Remaining items (after passing through an eddy current) would typically consist of mixed 
plastics and residue. 

It is speculated that shredding this material and transferring it to a transfer trailer would:  

1. be less costly than baling the plastics 

2. avoid problems associated with material loss during the debaling and declumping stage at a 
PRF, and 

3. provide the material in a form that an end market may find attractive. 

There are several aspects of this option that require investigation to determine its merit, including 
the extent of retrofitting and associated costs involved in shredding at a MRF, whether there are 
end market users interested in the mixed plastics, and if so, the percentage of residue that they 
would be willing to accept in the mix and the price that they would pay for the material.   

Evidence in the United States shows that this material has value to end markets, both for the 
plastic content and for the high BTU value of the other components of the mixture. If the residue 
portion of the mixture needs to be reduced at the MRF to meet end market requirements, one 
additional optical sort could be done at the MRF to isolate mixed plastics from other materials. 

Stewardship Ontario should explore the interest of potential end markets to see if this option 
warrants further investigation. 

7.1.2 Cooperatively Market All Plastics to Extract Greater Value 

There are economies of scale in recycling apparent at many levels from processing through 
marketing.  Therefore, there may be added revenue value from cooperatively marketing plastics 
from the eight major MRFs in southern Ontario.  For end markets to succeed, they need a firm 
commitment of plastics resin tonnage.  Also, the economics of plastics management suggests that 
much larger quantities of plastics (minimum of 25,000 tonnes) of a single stream of plastics is 
required to meet viable economic conditions for reclaim processing.  Therefore, having a larger 
“single” market that could be achieved by cooperatively marketing materials from all of the 
MRFs may help garner more markets and overall stronger market values.  As well, there could 
be additional savings from shared transportation costs. 

As a means of increasing market revenues to municipalities and ultimately reducing the overall 
cost for plastics packaging to stewards, the logistics and potential positive impacts of 
cooperatively marketing plastics should be investigated. 
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Appendix A:  End Markets Contacts made 

• Merlin Plastics (Calgary, AB/ Delta,BC);  
• Plastrec Inc. (Joliett, QC);   
• Pure Tech (New York); 
• Mohawk Industries (Summerville, GA); 
• Wellman Inc. (Johnsonville, SC);  
• NAPCOR (Sonoma, CA; Vermont 
• Faith Group Plastics (Florence, SC); 
• PETCORE (Holland); 
• Eco Embes (Spain); and 
• PCI Plastics (Darby, UK).  
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