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1. Executive Summary 

On behalf of Essex-Windsor Solid Waste Authority (EWSWA) and the Continuous Improvement Fund 
(CIF), Reclay StewardEdge (RSE), with support from Holliday Recycling Technologies (HRT), has 
carried out a performance assessment of the EWSWA Material Recovery Facility (MRF) and identified 
areas of improvement.  

The primary objective of this project was to assess the sorting performance of both fibre and container 
lines in EWSWA’s dual-stream MRF. These assessments are intended to inform the 
recommendations as well as the feasibility assessment related to the potential installation of new 
equipment and process modifications to improve sorting operations.  
 
RSE worked with EWSWA staff and their service provider (Windsor Disposal Services Ltd.) to conduct 
a controlled test to measure performance. Efforts were made to ensure the test was reflective of 
normal operations. Prior to the test, both the container and fibre lines were shut down, and all belts 
and bunkers were emptied. Representative samples were collected from the tip floor (1.2 tonnes of 
container materials and 2.1 tonnes of fibre) and then introduced to the lines to be sorted. The team 
also conducted a Time and Motion test to determine the effort of manual sorters to sort targeted 
materials and its downstream impact relative to the results of the mass balance.  

Following the mass balance and time and motion test, RSE analyzed the results and summarized the 
key findings within this report: 

 A high amount of fibre (20%) was found in the inbound container stream which is impacting 
the sorting efficiency of equipment and manual sorters. 

 The existing dual eject optical on the container line has an efficiency rate of 67% for PET and 
42% for HDPE. The amount of additional revenue that could be realized if the optical sorter 
performed at the manufacturers specifications is approximately $179,000.  

 The capture rate at the eddy current on the container line is 77%.  

 Also on the container line, the manual capture of polycoat material is rated at 45% and 27% 
for mixed plastics. 

 On the fibre side, low capture efficiency at the OCC screen (50%). 

 A high amount of containers (9%) in the inbound fibre stream, of which only 22% are being 
captured as containers and transferred to the containers side for processing. 
 

These losses of efficiency are tied to losses of revenue as a consequence of missed material, material 
grouping (e.g. large HDPE containers with mixed plastic) and issues related to contamination. To 
overcome these issues, the RSE team has made a series of major and minor recommendations to 
improve the MRFs performance and boost related revenue.  
 
RSE has provided EWSWA and the CIF with the following recommendations to address the issues 
identified in this report: 

Fibre Line 

 Retrofit the existing OCC screen to improve capture efficiency 

 Installation of an optical sorter for the recovery of cross-contaminated containers 

 Loose loading of ONP #8 in order to realize some baling costs savings 
 
Container Line 
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 Installation of an air mesh conveyor to recover the cross-contaminated fibre 

 Retrofit and re-program the existing dual eject optical sorter to improve capture efficiencies 

 Installation of an optical sorter at the residue quality control (QC) station to recover missed 
containers 
 

Next Steps 

This report is to be reviewed by EWSWA and the CIF to determine which of the recommendations can 
be pursued given priorities and budget availability. RSE has ordered the recommendation to identify 
areas which can achieve the best diversion and revenue generation results for EWSWA, but still 
provided recommendations that are stand-alone and can be pursued individually. 
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2. Objectives & Background 

2.1. Project Objectives 

EWSWA and the CIF commissioned this study to evaluate sorting performance on both the container 
and fibre lines in EWSWA’s dual-stream material recycling facility (MRF). Included in the scope of 
work was to assess the feasibility of installing an optical sorter on the fibre line and the replacement of 
the existing optical sorter on the container line.  
 
In order to provide improvement options, detailed on-site and off-site analyses was undertaken. Two 
on-site evaluations were conducted: 
 

1. Mass Balance: included an audit of the container and fibre lines’ equipment and material flow, 
as well as a visual assessment to determine the capture of targeted materials and composition 
of the residue stream.   

2. Time and Motion Study: Observed each manual sorter on both sorting lines to determine how 
much time each sorting station spends picking targeted materials.  

3. Off-Site Modelling and Analysis: Quantify equipment and material efficiency and purity rates, 
material capture rates and carry out a financial analysis.  

Off-site analysis involved compilation of the data collected through the audit and an equipment and 
maintenance record review in order to determine the performance baseline of the system. With 
performance baselines established, cost and improvement options to enhance the efficiency and 
effectiveness of the container and fibre lines were developed.  

2.2. Background 

EWSWA is a municipal authority formed by the County of Essex and the City of Windsor, and is 
responsible for managing solid waste generated in these two jurisdictions. The City of Windsor is an 
independent municipality, and County of Essex consists of 7 local municipalities (Municipality of 
Leamington, Town of Amherstburg, Town of Essex, Town of Kingsville, Town of Lakeshore, Town of 
LaSalle, and Town of Tecumseh) 

The MRF, owned by EWSWA and operated 
by Windsor Disposal Services Ltd. is a dual 
stream facility. The container and fibre lines 
are housed in two separate buildings, but 
combined process approximately 27,000 
tonnes of recyclable materials annually. 
Approximately, 71% on the material is 
processed on the fibre line and 29 per cent 
on the container line.  

All residents are provided with a blue bin in 
which to set out recyclable containers and a 
red bin for recyclable fibres. Residents are 
requested not to place recyclables in plastic 
bags as plastic film is not accepted.  

Figure 1: Essex-Windsor Region 
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2.3. Description of Existing System 

A process flow diagram for the container and fibre lines are provided in Figure 2 and 3. This section 
outlines material flow through both the container and fibre lines. 

2.3.1. Container Line 

Containers collected via the curbside collection program are received on the tip floor prior to being 
loaded via a front-end loader to a feed hopper. The feed hopper and associated conveyor system 
feeds material to the manual pre-sort station where two sorters positively sort fibres, oversize plastics 
(including HDPE jugs), and open bagged recyclables. When the oversized plastics bunker is full, the 
oversized plastics are sent to the residue QC station where they are sorted and sent back to the tip 
floor for sorting.  

Ferrous cans and aerosols are then removed by an overhead magnet (ferrous separator) while non-
ferrous materials continue downstream to the fines screen. The fines screen segregates broken glass 
2 inches or less in size from the balance of the container stream. Materials that fall through the screen 
go directly into the mixed glass bunker while the remaining material is transferred to the air separator. 
Larger, heavier glass is separated onto a conveyor that goes to the glass QC where one manual 
sorter removes residue, clear glass, and recyclables. Recyclables are sent down a chute which goes 
back onto the line. The Air Separator also removes residue from the line, which is sent directly to the 
residue bunker. 

All other containers then go through a perforator, which punctures holes into the plastic bottles and 
jars, allowing the residual liquid to drain so that the recyclables are easier to flatten and bale. 

Containers then pass through a two valve Pelenc Optical Sorting System. The optical sorter separates 
PET using the first valve onto one line and HDPE on another line. One QC sorter is stationed on the 
PET ejection line and another one on the QC sorter on the HDPE ejection line.  

The QC sorter on the PET line positively removes contaminants (residue, aluminum). Similarly, the 
QC sorter on the HDPE line positively removes non-HDPE contaminants (i.e. mixed plastic, polycoat, 
residue, PET, and aluminum cans) from the HDPE stream by placing them into a chute. The chutes 
for non-HDPE and non-PET returns the material back on the line. The negatively sorted material from 
the optical sorter, PET and HDPE, are fed into dedicated bunkers.  

The line feeds into the Container Room where three manual sorters positively sort PET, HDPE, mixed 
plastics, polycoat, and fibre material into bunkers. The remaining material leaving the manual sort 
room passes through the eddy current separator, which separates out non-ferrous metals (primarily 
aluminum). These materials are sent to the aluminum QC station where one manual sorter positively 
sorts aluminum foil, cans, and residue into separate bunkers.  

All remaining material on the line is fed into the residue QC station where available recyclables are 
removed by one manual sorter and are returned back to the tip floor, to be cycled through the system 
once again. Materials not positively picked by the residue QC sorter fall into a residue bunker. Storage 
bunkers store the sorted materials until they are ready to be baled. 

2.3.2. Fibre Line 

Fibres collected via the curbside collection program are received on the tip floor prior to being loaded 
via a skid-steer to a bunker belt with a gravity feeder. The gravity feeder feeds material onto an 
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inclined conveyor to the manual pre-sort station where two sorters positively sort contaminants, scrap 
metals, and shredded paper into bunkers. They are also tasked with opening bagged recyclables for 
sorting (the film plastic bags are placed in reside bunker).   

Materials are then fed through the OCC screen which separates the cardboard by elevating it upward 
to the OCC QC station. One QC sorter positively removes any contamination (residue and other 
recyclables). Recyclables are placed into a chute which gets put back on the line for sorting.  

All remaining materials are then fed through a manual sort station where sorters positively separate 
residue, OCC/hardpack, and containers, from the negatively sorted ONP.

Fibre Line Gravity Feed 
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Figure 2: Process Flow of the Container Line 
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Figure 3: Process Flow of the Fibre Line 
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2.4. Limitations of Results 

The following limitations should be considered when interpreting the results of this review: 

 Accuracy of Data: No investigation was conducted as to the completeness or accuracy of 
statements made or data obtained. Information on the EWSWA MRF was limited to data 
collected during the RSE tests and on-site observations and from publically available sources 
(e.g., annual reports, studies, websites, etc.) as well as information willingly disclosed by 
EWSWA representatives. 

 Unaudited Information: The data provided in this report has not been audited or otherwise 
verified. There have not been any independent audit activities performed or verification of the 
information contained in any of the materials or statements provided by the EWSWA under 
consideration.  
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3. Methodology 

Three aspects of the MRF operation were evaluated as part of this study: 
1. The material flow and performance of the sorting equipment 
2. The efficiency of the manual sorters 
3. The upkeep of regular maintenance and service of the equipment 

 
Material Performance & Sorting Equipment Performance 

At the start of this study, RSE conducted a tour of the MRF to observe normal sorting operations and 
document the flow of materials. During this site visit, RSE also identified data collection points 
throughout the sorting operations which were then used to conduct the analysis of the outlined system 
(see Figures 2 & 3).  

Following the site visit, RSE worked with MRF staff to conduct the mass balance audit and time and 
motion study. In order to represent normal sorting operations for the mass balance audit, a controlled 
test was completed. This involved emptying all bunkers and conveyor belts to conduct the audit 
without contending with previously sorted material. Additionally, temporary storage containers (gaylord 
boxes, sacks) were placed in locations where materials are deposited (e.g. hardpack) and QC return 
chutes were isolated to ensure material flow and sorting efficiency could be accurately tracked. 

Manual Sorting Efficiency & Accuracy 

With the assistance of MRF staff, RSE obtained representative samples from the container line tip 
floor totaling 1.2 tonnes and 2.1 tonnes from the fibre line. This material was introduced at the 
beginning of the test. Manual sorters were instructed to follow regular sorting procedures during the 
test. To ensure materials were sampled at their correct points, auditors were also positioned at key 
locations to observe the flow during the tests. At the conclusion of the test, all equipment was stopped 
to allow for bunkers and storage containers to be emptied and material containers at the various 
collection points were brought to a staging area to be audited. Materials at each data point were 
sorted into the categories identified in Table 1. For consistency, the same material categories were 
utilized for the analysis of each sorting line.  

The following day, the time and motion study was performed on both sorting lines. RSE began by 
observing the first set of sorters individually and then progressed to each consecutive station until all 
sorters on the line were assessed. RSE, with assistance from MRF staff observed how many times 
targeted materials were picked. This process was then repeated two additional times to improve the 
statistical validity of the findings (i.e. reduce the error margin due to the different material composition 
that could flow down the line at different times).  
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Table 1: List of material categories sorted during audits 

Commodity Material Category  

Fibre 
 

Newspapers including Inserts and Flyers 

Magazines, Catalogues, and Telephone Directories 

Office Paper 

Corrugated Cardboard & Kraft Paper 

Boxboard & Molded Pulp 

Paper Packaging 
 

Gable top cartons 

Aseptic cartons 

Paper cups 

Paper ice cream containers 

Other laminated packaging 

Composite cans 

Plastics 
e.g.: 
 - (#1) bottles 
 - HDPE (#2) mixed 
 - Mixed Plastics 
etc. 

PET bottles, jugs and jars & Thermoforms 

HDPE bottles, jugs and jars 

PVC Containers 

LDPE/HDPE Film 

Plastic laminates 

#4 LDPE – Rigid 

#5 PP - bottles and jugs 

#6 PS - Expanded polystyrene 

#6 PS - Non-expanded 

Other Rigid Plastic Packaging 

Large HDPE & PP Pails & Lids 

Other Plastics - non-packaging/durable 

Metals  

Aluminum food and beverage cans 

Aluminum foil & Aerosols 

Steel food and beverage cans 

Steel aerosol containers 

Other metal containers 

Glass 

Clear Glass food and beverage containers 

Colored/Mixed Glass food and beverage containers 

Non-recognizable glass 

Organics 
Food or liquid waste (found within a container) 

Food or liquid waste (not within a container) 

Electronics All waste electronics 

Household Waste All household hazardous waste including propane tanks, needles, CFL 
bulbs, etc.  

Other Other Non-Recyclables 

 
Equipment Maintenance & Upkeep 
 
Manufacturers’ performance specifications and maintenance records were gathered and used as part 
of the equipment assessment along with visual observations of the equipment both in and out of 
operation (see section 4.7). The combination of the material flow mapping, the results from the audits, 
and the equipment expected efficiency rating have provided the basis for the data analysis.  
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4. Observations & Results 

4.1. Tip Floor Composition 

For the purposes of this study, the tip floor composition was determined after conducting the material 
flow study. The cumulative weight of each material collected during the material flow study represents 
the total weight of the material introduced into the system (taken from the tip floor). The results of the 
tip floor composition for both the container and fibre line are shown in Table 2. This composition was 
compared to previous audits conducted by EWSWA and appeared to be consistent with these audits.  

Table 2: Processed material composition (weight based) results & cumulative average 

Commodity Material Category  
Container Line 
Composition 

(%) 

Fibre Line 
Composition 

(%) 

Fibre 
 

Newspapers including Inserts and Flyers 8% 36% 

Magazines, Catalogues, and Telephone 
Directories 

2% 5% 

Office Paper 2% 8% 

Corrugated Cardboard & Kraft Paper 3% 25% 

Boxboard & Molded Pulp 5% 16% 

Paper Packaging 
 

Gable top cartons 1% 1% 

Aseptic cartons 0% 0% 

Paper cups 0% 1% 

Paper ice cream containers 0% 0% 

Other laminated packaging 0% 0% 

Composite cans 0% 0% 

Plastics 
e.g.: 
 - (#1) bottles 
 - HDPE (#2) mixed 
 - Mixed Plastics 
etc. 

PET bottles, jugs and jars & 
Thermoforms 

18% 2% 

HDPE bottles, jugs and jars 7% 1% 

PVC Containers 0% 0% 

LDPE/HDPE Film 1% 1% 

Plastic laminates 0% 0% 

#4 LDPE – Rigid 0% 0% 

#5 PP - bottles and jugs 2% 0% 

#6 PS - Expanded polystyrene 0% 0% 

#6 PS - Non-expanded 1% 0% 

Other Rigid Plastic Packaging 2% 0% 

Large HDPE & PP Pails & Lids 0% 0% 

Other Plastics - non-packaging/durable 2% 0% 

Metals  

Aluminum food and beverage cans 4% 0% 

Aluminum foil & Aerosols 0% 0% 

Steel food and beverage cans 9% 1% 

Steel aerosol containers 1% 0% 

Other metal containers 0% 0% 
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Commodity Material Category  
Container Line 
Composition 

(%) 

Fibre Line 
Composition 

(%) 

Glass 

Clear Glass food and beverage 
containers 

3% 0% 

Colored/Mixed Glass food and beverage 
containers 

20% 0% 

Non-recognizable glass 6% 1% 

Organics 

Food or liquid waste (found within a 
container) 

0% 0% 

Food or liquid waste (not within a 
container) 

0% 0% 

Electronics All waste electronics 0% 0% 

Household Waste 
All household hazardous waste including 
propane tanks, needles, CFL bulbs, etc.  

0% 0% 

Other Other Non-Recyclables 1% 1% 

TOTAL  100% 100% 

 

4.2. Efficiency & Purity Rates 

For each piece of equipment, RSE identified the expected efficiency rate based on manufacturers’ 
specification and evaluated it against the actual efficiency and purity rate of the materials sorted. RSE 
also measured the efficiency of the manual sort stations throughout the container and fibre lines. The 
efficiency rate is defined as the ability for each piece of equipment and sorter to correctly identify and 
sort the material it is intended to sort. For example, the eddy current is intended to target non-ferrous 
materials (typically aluminum). Therefore, the efficiency rate of the eddy current is calculated by 
dividing the total aluminum found in the aluminum bunker by the sum of all aluminum containers found 
within the bunker and all subsequent bunkers downstream. It is important to note that the efficiency 
rate is not calculated by dividing the total target materials captured by the total introduced to the 
system as there are some material losses prior to reaching the appropriate sorting station. For 
example, steel lost before even reaching the magnet is not considered in the efficiency calculation as 
the magnet never had the opportunity to sort that material.  

In addition to listing the efficiency rates of equipment and manual sorters, Table 3 details the purity 
rates. Purity rates are defined as the amount of targeted materials sorted/ejected divided by the total 
amount of materials sorted/ejected by the equipment. For example, the purity rate for the eddy current 
is the total number of aluminum containers ejected by the eddy current divided by the total number of 
containers (including non-aluminum materials) ejected by the eddy current. Figure 4 illustrates how the 
efficiency and purity rates are calculated.  
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Figure 4: Illustration of Efficiency & Purity Rate Calculation 

 

 
Equipment with sufficiently high purity rates to meet market specifications need little to no QC before 
being conveyed to a bunker in preparation for baling and sale; equipment with a low purity rates 
requires additional QC to meet market specifications prior to being baled and sent to market. 
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Table 3: Expected & actual efficiency and purity rates of sorting equipment & manual sorting 
stations 

Equipment Description/Purpose Expected 
Efficiency 

(%) 

Actual 
Efficiency 

(%) 

Actual 
Purity  

(%) 

Container Line 

Steel Separator Removes ferrous metals 
from main sort line 

97% 92% 89% 

Fine Screen Separates glass from all 
other light-weight materials 

N/A1 79% 100% 

Optical Sorter Dual-eject optical sorter; first 
eject PET containers; second 
eject HDPE containers 

   

PET  93% 
(92%-94%) 

69% 92% 

HDPE  49% 85% 

Eddy Current Removes non-ferrous, 
aluminum containers from 
the sort line 

97% 82% 86% 

Manual Sort – Container 
Line 

Positive manual sorts of 
targeted materials 

   

Mixed Plastics  - 17% - 

Polycoat   - 48% - 

Fibres   - 32% - 

Fibre Line 

OCC Screen Separates old corrugated 
cardboard from main sort line 

N/A1 50% 96% 

Manual Sort – Fibre Line Positive manual sorts on 
targeted materials 

   

Residue  - 6% - 

Hardpack  - 28% - 

Containers  - 20% - 

ONP  - 92% - 

 
 
While all quantitative results of the MRF flow analysis are provided in the results tables, several 
qualitative observations of critical note were made regarding existing equipment and material flow 
through the MRF in Table 4. 

 

 

                                                      

1 Expected efficiency of equipment not provided.  
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Table 4: Equipment & manual sort observations during tests 

Equipment/ 
Sort Area 

Observations 

Container Line 

Pre-Sort 

 A significant amount of HDPE and oversize PET are captured at this 
stage and blended with other bulky plastics and marketed as mixed 
plastics. 

 When the mixed plastics pre-sort bunker is full, oversize plastics are 
returned to the tip floor. 

Perforator 

 Installed directly under the air separator of light discharge. 

 HDPE containers are manually pulled at the pre-sort to avoid the 
containers from being trapped at perforator. 

 HDPE containers were observed during site visits to successfully pass 
through the perforator, therefore HDPE should not be required to be 
picked immediately at the pre-sort. 

Optical Sorter  
 Low efficiencies at the optical sorter for both PET and HDPE 

containers as shown in Table 3.  

 Operational concerns with the air compression system. 

Manual Sort 
(Container Room) 
 

 A significant amount of manual sorter’s time is used sorting PET and 
HDPE, after these materials have gone through the optical sorter.  

 Low efficiencies sorting cartons and mixed plastics. 

Residue Quality 
Control 

 Captured recyclables are sent to the tipping floor by manual sorter. 

 Significant amount of recyclables are missed by the manual sorter thus 
end up in residue stream. 

Fibre Line 

Pre-sort 
 Picked containers are treated as residue as there is no container bin or 

return line at pre-sort.  

OCC Screen 

 OCC material builds up at the top of the screen, rather than a 
consistent flow. The build once cleared is causing surges at the OCC 
QC. In addition, the screen is currently only capturing 50% of the 
available OCC. 

Manual Sort Station 
#2 

 Manual sorters spending significant amount of time sorting OCC and 
OBB due to low efficiency of the OCC Screen.  

 The focus on OCC and OBB has impacted the capture of cross-
contaminated containers.  

4.3. Mass Balance Results 

To better understand the flow of materials within the MRF, Table 5 summarizes how each type of 
material is handled throughout the container line and fibre line. Specifically, it identifies the total 
amount of materials introduced into the system, the amount lost before reaching the intended sorting 
station/equipment, the amount captured by the designated sorting stations/equipment, and the amount 
missed by the sorting stations/equipment.  
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Table 5: Mass Balance of Materials Sampled 

Material 
Equipment / 
Sort Station 

Total Weight 
(kg) 

Lost Before 
Sort 

Equipment / 
Station (%) 

Captured by 
Equipment/ 

Sort Station (%) 

Amount Missed 
by 

Equipment/Sort 
Station (%) 

Container Line 

Glass Fine Screen 358 0% 79% 21% 

Steel Magnet 123 0% 92% 8% 

Aluminum Eddy Current 55 6% 77% 17% 

HDPE Optical Sorter 81 16% 41% 43% 

PET Optical Sorter 216 3% 67% 30% 

Cartons Manual Sort 24 5% 46% 49% 

Mixed Plastics2 Manual Sort 83 48% 9% 43% 

Fibre Manual Sort 255 5% 30% 65% 

Residue Manual Sort 38 - - - 

Container Line Total  1,233    

Fibre Line 

OCC OCC Screen 525 3% 49% 48% 

Hardpack (Mixed 
Fibre) 

Manual Sort 355 5% 27% 68% 

ONP Manual Sort 1,030 4% 88% 8% 

Containers Manual Sort 182 42% 12% 46% 

Residue Manual Sort 45 - - - 

Fibre Line Total  2,136    

The percent captured is based on the following formula: 

[1 – “Lost Before Sort Equipment / Station (%)”] * [“Equipment / Manual Sort Efficiency (%)”] 

The sum of “Lost Before Sort Equipment / Station (%)”, “Captured (%)” and “Missed (%)” represents 
the complete mass balance for each material. 

4.4. Material Capture Rates 

The following table outlines the capture rates for various materials on each line. The capture rates 
presented are based on where the material will end up after the sorting process. This is a combination 
of the materials correctly sorted by each sorting station or sorting equipment, plus any additional QC 
sorts to recover missed materials. For example, the capture rate for HDPE indicates 67% of the 
available materials in the facility ended up in the HDPE bunker. This is a combination of the materials 
correctly captured by the optical sorter and the missed materials recovered at the container manual 

                                                      

2 Efficiency at the container sort room. 
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sort. The remaining 31% was distributed in other commodity bunkers or ended up in the residue 
stream. With regards to material ending up in other commodity bunkers (and not residue), although it 
is theoretically sold to an end market it may be considered contamination/out throws depending on the 
commodity and the contract details.3 

Table 6: Material capture rates on container line4 

Commodity Steel Glass HDPE PET 
Mixed 

Plastics 
Cartons Fibre Aluminum Residue Total 

Steel 94% - - - - - - 1% 5% 100% 

Glass - 79% - - - - - - 21% 100% 

HDPE 1% - 67% 1% 19% - - - 13% 100% 

PET 1% - 1% 72% 8% - - 1% 18% 100% 

Mixed 
Plastics 

1% - 2% 7% 27% - 1% - 62% 100% 

Cartons 1% - - 1% 1% 45% 1% - 51% 100% 

Fibres - - 1% 1% - - 64% - 34% 100% 

Aluminum 1% - 1% 3% 1% - - 82% 12% 100% 

 

The lowest capture rate on the container line belongs to mixed plastics at 27%. Much of the remaining 
73% was found in the residue stream (62%) and this result is corroborated by the low sorting 
efficiency rate of the manual sort station for mixed plastics (approximately 9%). High value 
commodities such as HDPE, PET and aluminum also have problematic low capture rates.  

Table 7: Material capture rates on fibre line  

Commodity OCC ONP 
Hardpack/Mixed 

Fibre 
Containers Residue Total 

OCC 71% 11% 15% - 3% 100% 

ONP - 93% 1% - 6% 100% 

Hardpack/Mixed Fibre 20% 46% 28% - 6% 100% 

Containers - 31% 1% 22% 46% 100% 

 
 
On the fibre line, containers have the lowest capture rate at 22%. Of the amount missed, 46% was 
found in residue. The amount of OCC captured was also considerably low due to the lower than 
anticipated sorting efficiency of both the OCC Screen and manual sort station. 

4.5. Bunker Composition 

The following tables highlight the composition of all targeted commodity bunkers. Each commodity is 
baled and sold to an end market with the exception of glass, which is marketed loose. Residue is 
disposed at the regional landfill operated by EWSWA.  

                                                      

3 Materials sorted in the wrong commodity/bale were not considered as captured material.  
4 Figures may not add up to 100% due to rounding.  
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Table 8: Container line bunker composition results  

 Bunker 

Commodity Steel Glass HDPE PET Mixed 
Plastics 

Cartons Fibres Aluminum Residue 

Steel 95% - - - - - - 1% 2% 

Glass 1% 100% - - - - - - 30% 

HDPE - - 90% - 27% - - - 3% 

PET 1% - 3% 93% 30% - 1% 8% 12% 

Mixed 
Plastics 

1% - 2% 3% 41% 3% - - 16% 

Cartons - - - - - 94% - - 3% 

Fibres - - 3% 2% - 1% 98% 1% 20% 

Aluminum 1% - 1% 1% 1% - - 90% 2% 

Residue 1% - 1% - - - - - 10% 

TOTAL 100% 100% 100% 100% 100% 100% 100% 100% 100% 

On the container line, bunker composition highlights include: 

 57% of the mixed plastics bunker consists of HDPE and PET.  

 12% of the residue material is PET.   

 28% of residue bunker consists of fibre.  

Table 9: Fibre line bunker composition results  

 Bunker 

Commodity OCC ONP 
Hardpack 

(Mixed Fibre) 
Containers Residue 

OCC 84% 4% 42% - 8% 

Newsprint - 59% 3% - 14% 

Magazines - 8% - - 2% 

Office Paper - 10% 1% - 15% 

Mixed Fibre 16% 13% 53% 1% 10% 

Containers - 5% 1% 95% 38% 

Residue - 1% 1% 4% 13% 

TOTAL 100% 100% 100% 100% 100% 

 

On the fibre line, bunker composition highlights include: 

 59% of the ONP bunker is made up of newsprint.  

 Mixed fibre (hardpack) bunker consists of mostly OCC and mixed fibre.  

 Approximately 38% of residue material are container recyclables.  
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4.6. Time & Motion Study  

In addition to the mass balance audit, RSE also conducted a Time and Motion analysis to determine 
efficiencies of each manual sort station on both lines. Table 10 and 11 shows the time share results of 
materials picked by each manual sorter based on a number of picks in one minute.  

Table 10: Container line Time & Motion results  

 Presort 
Glass 

QC 
PET 
QC 

HDPE 
QC 

PET & 
HDPE 

Manual 
Sort 

Mixed 
Plastics 

& 
Polycoat 
Manual 

Sort 

Mixed 
Plastics 
& Fibre 
Manual 

Sort 

Aluminum 
QC 

Residue 
QC 

Material 
Picked 

Position 

 1 & 2 3 4 5 6 7 8 9 10 

HDPE 13% - 5% - 38% - - - 8% 

Large Items 11% - - - - - - - - 

Fibre 27% - 32% 22% - - 67% - 23% 

Bagged 
Recyclables 

17% - - - - - - - - 

Residue 29% 5% 63% 53% - - - 78% - 

Scrap Metal 2% 3% - - - - - - - 

Aluminum 1% - - - 1% 1% 1% 22% 3% 

Glass - 76% - - - - - - - 

PET 1% 13% - 2% 62% - - - 26% 

Other 
Recyclables 

- 3% - - - - - - - 

Mixed 
Plastics 

- - - 23% - 78% 32% - 25% 

Polycoat - - - - - 21% - - 15% 

Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 

 

 All sorters spend significant amount of time picking fibre materials. For example, the residue QC 
sorter at the end of the line spends approximately 23% of their time sorting fibre. 

 Large percentage of time share is used picking HDPE & PET after these materials have gone 
through the optical sorter (Manual Sort and Residue QC).  
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Table 11: Fibre line Time & Motion results 

 Presort OCC QC Manual Sort 

Material Picked Position 

 1 & 2 3 4 & 5 6 & 7 8 & 9 

Shredded Paper 2% - - - - 

Bagged Recyclables 11% - - - - 

Scrap Metal 1% - - 1% - 

Containers - - 7% 18% 15% 

Other Fibre - 17% - - - 

Residue 87% 20% 8% 15% 10% 

ONP - 58% - - - 

OBB - 4% 36% 34% 54% 

OCC - - 49% 32% 21% 

Total 100% 100% 100% 100% 100% 

 

 Sorters in the manual sort room spend significant amounts of time picking OCC (e.g. 49% for 
the first pair), after this material has already gone through the OCC screen. 

 Over half of the time spent at fibre presort is spent picking residue, which consists of mostly 
containers. 

 Sorters in the manual sort room dedicate only 13% of their time to capturing containers.  
 

4.7. Equipment Maintenance Assessment  

HRT assessed the maintenance of the sorting equipment on both the fibre and container lines. Key 
observations and recommendations identified from the assessment are highlighted in Table 12 and 
were made based on visual observations and from discussions with MRF staff.  

General comments concerning both lines: 

 All HRT’s equipment maintenance observations were performed in the afternoon shift.  

 The MRF ran without a breakdown the entire time during observations. MRF staff indicated that 
there is little downtime associated with equipment breakdown; however, records for 
maintenance or downtime were not provided. Downtime, if not already recorded, should be 
maintained. 

 Improvement in cleaning and maintenance is warranted for both buildings. As such, HRT 
recommends Original Equipment Manufacturer (OEM) daily/weekly/monthly maintenance need 
to be performed and recorded. 
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Table 12: Observations & Recommendations made from the Equipment Maintenance 
Assessment 

Equipment 
 

Observations/Recommendations 

Container Line 

Optical Sorter 

 The space between the acceleration conveyor and the lower valve 
block needs more cleaning attention. 

 The return rollers on the acceleration conveyor also need more 
attention to cleaning. A wear mark was observed running lengthwise 
on the belt in line with the return rollers, which may lead to an eventual 
tear. 

Fines screen  Through observation and discussion with MRF staff, HRT identified 
that the fines screen is due for a rebuild.  

Perforator 
 

 From observation and as indicated by MRF staff, the perforator needs 
a rebuild. 

 Staff questions the perforators ability to pass HDPE containers, which 
are currently manually pulled at the pre-sort with oversize plastics. 
Consideration needs to be given to testing the HDPE containers at the 
perforator. 

 Consideration needs to be given to opening the space between the 
drums and replace the springs with lighter springs during rebuilding. 

Baler 
 Hydraulic leaks on the power pack of baler. It is highly recommended 

that these leaks are repaired.  

Fibre Line 

OCC Screen 
 

 It was observed that the screen is cleaned at shift end. However, the 
OCC screen was badly wrapped early in the day. It is recommended 
that the OCC screen be cleaned twice per day.  

 OCC material builds up vertically on the deck. This causes blockages 
creating surges of OCC being processed. We recommend a 
reconfiguration of the current shaft setup by removing the first three 
shafts on the second deck. The new shafts will have tighter spacing 
and a more aggressive design for the proper sorting of OCC. 

Conveyors and 
Motors 
 

 The incline conveyor to the fibre sorting room tracks off to either side 
causing return roller rubbing on the cleats. In addition, HRT and RSE 
identified buildup on the return rollers. 

 The tail pulley on the 72” conveyor that feeds the former optical 
installation location is buried and wrapped in debris. Needs more 
cleaning and attention.  

Baler 

 Consistently misses wire #2 wire of the five available bale wires, due to 
absent coil on the stand. HRT and RSE recommends replacing wire 
coil #2 for more accurate baling.  

 Incline conveyor #40 is very noisy when starting. It is recommended 
that maintenance needs to be conducted on conveyor #40. 
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5. Areas for Improvement 

5.1. Cross-Contamination on Container & Fibre Lines 

EWSWA utilizes a dual stream blue box collection program, which requires residents to place 
containers in a blue bin and fibres in a red bin. The collected and separated recyclables are then 
delivered to their designated buildings at the MRF for sorting. However, RSE has identified that large 
amounts of fibre materials enter the tip floor on the container line and, similarly, containers on the fibre 
line. Specifically, 20% of materials by weight audited on the container line were actually fibre 
materials; on the fibre line, 9% of materials by weight were containers. This translates to 
approximately 1,607 tonnes annually of fibres on the container line and 1,644 tonnes annually of 
containers on the fibre line.  

Of the containers found on the fibre line, only 22% were captured and sent to the container line for 
processing. The remaining amount of containers either ended up in residue or the ONP stream. 
Through the Time and Motion analysis, RSE identified that a major cause of this is due to sorters at 
Manual Sort #2 concentrating more on picking residue, OCC and hardpack material rather than 
containers.   

5.2. Missed Capture of Containers  

5.2.1. Missed Capture of HDPE, PET, Aluminum and Cartons on Container Line 

Currently, EWSWA manually sorts HDPE containers at the pre-sort, optical sorter, and manual sort 
stations. However, the HDPE that is sorted at the pre-sort is mixed with other large plastics and 
marketed at a lower grade (mixed plastics). RSE identified that 38% of material in the large plastics 
bunker at the pre-sort is HDPE.  

At the container line residue QC sort station, a significant amount of valuable containers (HDPE, PET, 
aluminum, cartons) were still available for capture. The sorter at this station is tasked with removing 
containers to be re-circulated with tip floor materials and fibre to a dedicated bunker. Of the available 
container recyclables that reach this stage, only 22% of containers are captured to be to be re-
circulated back through the system via the tip floor. The remaining 78% of containers end up in the 
residue bunker. The Residue QC sorter spends approximately 8% of time picking HDPE and 3% 
aluminum off the line; whereas 23% of their time is spent on fibre and 25% on mixed plastics, two less 
valuable materials (Table 10).  

5.3. Optical Sorter Configuration  

As noted in Table 3, RSE identified lower than expected efficiency rates at the dual eject optical sorter, 
targeting PET and HDPE. As highlighted in the Time and Motion Study results (Table 10), the low 
efficiencies found at the optical sorter, results in manual sorters downstream spending a significant 
amount of time sorting HDPE and PET, on top of other targeted recyclables. Three main reasons are 
provided to explain the reduced efficiency for the equipment:  

1. Optical sorter is over-worked: Optical sorters in general are able to achieve a higher 
efficiency rate when programmed to target 60% or less of the materials that passes through it. 
The current configuration of the dual-eject optical sorter (first eject on PET; second on HDPE) 
requires it to sort ~75% of the material that passes through. An overworked optical sorter can 
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result in one of two issues: 1) the air compressor does not have the capability to effectively 
eject materials into the appropriate bunker, or; 2) as materials are continuously being ejected, 
there is a greater likelihood of materials deflecting in mid-air and landing in the wrong bunker. 

2. Efficiency rates are lower for materials targeted by the second eject: The sorting 
efficiency of the second valve in dual-eject optical sorters drop dramatically as the equipment 
gets older (in EWSWA’s case, HDPE). Manufacturers indicate the efficiency rates on the 
second eject can drop to about 1/3 less than those materials on the first eject. This issue is 
further compounded if the optical sorter is overworked as identified above.  

3. Interference of other materials: As a result of the abundance of loose materials such as fibre, 
mixed plastics, and residue still on the line once the conveyor approaches the optical sorter, 
the efficiency of the optical is lowered, as this contamination can interfere with the materials 
being targeted. For example, if a newspaper sheet is covering a PET bottle, the optical sorter 
will read the bottle as contamination rather than ejecting the PET to its correct bunker.   

5.3.1. Financial Impact of Missed PET and HDPE 

In Table 13, a summary of the annual financial impact of the optical sorter’s inability to achieve the 
expected manufacturer’s efficiency rates in sorting PET and HDPE is presented. The analysis below 
assumes that all of the available materials on the tip floor of the container line pass through the optical. 
To calculate how much material is available annually, RSE used the tip floor compositions from the audit 
and projected this to an entire year’s worth of material based on total amount of inbound materials the 
EWSWA container tip floor received in 2015. If the optical sorter performed at its rated efficiency, an 
additional $179,816 could be realized. 

Table 13: Lost Revenue for Missed PET & HDPE 

Material 
Amount 

Available 
(tonnes) 

Current 
Capture 

Rates (%) 

Amount 
Captured 
(tonnes) 

Expected 
Revenue (based 

on rated 
equipment 
efficiency) 

Actual 
Revenue 

($) 

Net 
Benefit 
(Loss) 

PET 1360 72% 973  $408,253   $313,910  -$94,343  

HDPE 509 67% 340  $302,903   $217,430  -$85,473  

TOTAL 1,869  1,312  $711,155   $531,340  -$179,816  

6. Financial Analysis  

6.1. Financial Impacts of Missed Materials 

In addition to a flow model, RSE also developed a financial model to highlight the missed revenue 
opportunity of improperly sorted or missed materials (see Table 14 and 15). The following analysis 
used 2015 inbound/outbound tonnage data and average commodity pricing.  

Using the tip floor composition and the average commodity prices provided by EWSWA, it was 
estimated that EWSWA could obtain an additional $700,000 annually ($383,755 from container line 
and $319,982 from fibre line) if all of the materials entering the facility were sorted to their appropriate 
commodity types based on the expected efficiency rates of each sorting system. On the container line, 
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the greatest benefit lies by improving the capture of aluminum, PET and HDPE ($275,922). On the 
fibre line, the greatest benefit lies by improving the capture of containers ($311,057).  

Table 14: Inbound/Outbound revenue generation & potential estimates for container materials 

Materials 
Available 
(tonnes) 

Capture 
Rates 

(%) 

Amount 
Captured 
(tonnes) 

Expected 
Revenue 

($)5 

Actual 
Revenue ($) 

Net 
Benefit 

(Loss) ($) 

Aluminum 344 82%  282  $621,366  $525,260  -$96,106  

PET 1,360 72%  973  $408,253  $313,910  -$94,343  

HDPE 509 67%  340  $302,903  $217,430  -$85,473  

Mixed Plastics 525 27%  143  $58,435  $17,657  -$40,778  

Cartons 149 45%  67  $18,369  $9,241  -$9,127  

Steel  775 94%  731  $93,077  $90,481  -$2,596  

Glass 2,253 79%  1,774  $78,855  $62,100  -$16,755  

Fibres 1,607 64%  1,021  $131,113  $92,536  -$38,577  

Total 7,521   5,330  $1,712,371  $1,328,616  -$383,755  

 

Table 15: Inbound/Outbound revenue generation & potential estimates for fibre materials  

Materials 
Available 
(tonnes) 

Capture 
Rates 

(%) 

Amount 
Captured 
(tonnes) 

Expected 
Revenue ($) 

Actual 
Revenue 

($)6 

Net Benefit 
(Loss) ($) 

OCC 4,666 71% 3,304  $576,037  $510,789 -$65,248 

ONP 9,165 93% 8,495 $689,434 $717,179 $27,745 

Mixed Fibre 3,159 28% 882 $247,151 $275,728 $28,577 

Containers 1,644 22% 359 $467,195 $156,138 -$311,0577 

Total 18,634  13,040  $1,979,816  $1,659,834 -$319,982 

6.1.1. Potential Revenue from Increased Capture Rates  

On the container line, while it is unlikely for material capture rates to reach their rated efficiencies, our 
analysis and results from preliminary air compressor tests conducted by EWSWA on the container line 
optical sorter (see option 2 of 7.2.2.) indicate a 7% increase in sorting efficiency may be achieved. The 
7% increase in material capture rates would translate into $126,777 (see Table 16).  

As presented in Tables 16 and 17, if material capture rates were to increase by 7% on the container 

                                                      

5 Expected revenue for Aluminum, PET, HDPE, and Steel has been calculated using the manufacturer efficiencies noted in 
Table 3. The expected efficiencies for other sorting equipment was not available, therefore, expected revenues for remaining 
materials were calculated using 100% capture. The expected efficiency of Manual Sorters was estimated at 90%.   
6 When generating actual revenue for fibre materials, the amount of revenue marketed as other fibre commodities was 
considered. For example, although only 882 MT of available Hardpack was captured as Hardpack, EWSWA will still generate 
revenue (either at a lower or higher price, depending on the commodity its baled and marketed as).  
7 Based on 90% capture of all containers and a weighted basked of goods price of $315.80. 
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line and 6% on the fibre line, EWSWA could obtain an additional $254,925 annually (approximately 
$126,777 on the container line and $128,148 on the fibre line).      

Table 16: Revenue generation for container line materials if capture rates increased by 7% 

Container Line: 7% Capture Increase 

Commodity 

Annual 
Tonnes 

Available 
(MT) 

Capture 
Rates 

Amount 
Captured 

(MT) 

Actual 
Revenue 

($) 

Potential 
Amount 

Captured 
(MT) 
7% 

Increase 

Potential 
Additional 
Revenue 

($) 
7% 

Increase 

Aluminum 344 82% 282 $525,260 24 $44,841 

PET 1,360 72% 973 $313,910 95 $30,729 

HDPE 509 67% 340 $217,430 36 $22,799 

Mixed 
Plastics 

525 27% 143 $17,657 37 $4,545 

Cartons 149 45% 67 $9,241 10 $1,429 

Steel 775 94% 731 $90,481 23 $6,717 

Glass 2,253 79% 1,774 $62,100 158 $5,520 

Fibres 1,607 64% 1,021 $92,536 112 $10,198 

TOTAL 7,521 - 5,330 $1,328,616 496 $122,939 

Table 17: Revenue generation for fibre line materials if capture rates were increased by 6% 

Fibre Line: 6% Capture Increase 

Commodity 

Annual 
Tonnes 

Available 
(MT) 

Capture 
Rates 

Amount 
Captured 

(MT) 

Actual 
Revenue 

($) 

Potential 
Amount 

Captured 
(MT) 

6% Increase 

Potential 
Additional 

Revenue ($) 
6% Increase 

OCC 4,666 71% 3,304 $510,789 280 $34,562 

ONP 9,165 93% 8,495 $717,179 275 $45,962 

Hardpack/ 
Mixed Fibre 

3,159 28% 882 $275,728 190 $16,477 

Containers 1,644 22% 359 $156,138 99 $31,146 

Total 18,634 - 13,040 $1,659,834 843 $105,166 

 

6.1.2. Value of Residue QC Material 

Another observation made during the study was the high volume of recyclables not captured at the 
container line residue QC station (end of sorting process). Based on audit results and inbound 
tonnage received from EWSWA, RSE estimates that on an annual basis approximately 1,517 tonnes 
of recyclables are available for capture at the residue QC station. However, only 28% (432 tonnes) of 
these recyclables are actually captured for re-circulation through the system, and the remaining 1,085 
tonnes are landfilled. Of the amount that is landfilled 88% is comprised of recyclable material with an 
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approximately value of $214,341 (see Table 18).  

Table 18: Potential revenue generation for available recyclables at Residue QC on container 
line 

Commodity 
Amount 

Available 
(MT) 

Composition 
(%) 

Estimated 
Amount 
Lost ($) 

Aluminum 31 3% $57,005 

PET 178 16% $57,588 

HDPE 49 5% $31,575 

Mixed Plastics 219 20% $27,071 

Cartons 42 4% $5,693 

Steel 27 3% $3,374 

Glass 156 14% $5,473 

Fibres 293 27% $26,562 

Residue 90 8% - 

Total 1,085 100% $214,341 

              

 
 

Recyclable Containers at Residue QC                         Residue collected from Residue QC 
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7. Recommended Improvements 

7.1. Fibre Side 

On the fibre side of the MRF, recommended equipment changes are identified below with the payback 
analysis presented in Table 19. A recommended process change is noted in 7.1.3. 

7.1.1. Retrofit OCC Screen  

The existing OCC Screen should be modified to improve the efficiency and effectiveness of the 
screening process, which is currently calculated to be at 50%. Specifically, the current shaft setup 
would be improved by removing the first three shafts on the second deck and replacing them with 
upgraded shafts. These new components will result in tighter spacing and a more aggressive design 
that is intended to reduce the amount of OCC and OBB that is currently lost. Retrofitting the OCC 
Screen is a cost efficient approach that provides an additional measure to capture materials upstream 
and prevent downstream impacts on the manual sorters.  

7.1.2. Install Optical Sorter  

The RSE team recommends that an optical sorter be installed in the former optical sort room to 
improve the efficiency and capture of cross-contaminated containers8, which is currently calculated to 
be at 22%. The optical sorter should be equipped with an air tunnel to stabilize the material. Ejected 
materials would be conveyed to the existing holding point for containers - a roll-off cage. Once the 
cage is full, it can be transferred to the container building. The 78% of containers currently missed 
represents a value of $311,057 at a 90% capture efficiency.  
 
It should be noted that a potential consequence of using the optical sorter to eject containers within 
the fibre line, is that some fibres will be ejected with the containers. As a result, this material will need 
to travel through QC to avoid contaminating the container stream with fibre material. An alternative to 
the additional QC, is the installation of a fibre recovery mechanism on the container line (see 7.2.1 
below).  

Table 19 – Payback analysis for OCC screen retrofit & optical sorter installation 

Capital Costs $575,000 

O&M costs ($/yr) $20,000 

Useful Life (yrs)9 10 

Total cost $775,000 

Estimated Savings & Revenue10 $149,166 

Capital Payback period (yrs) 3.85 

Capital & O&M Payback period (yrs) 5.20 

                                                      

8 Optical would target all plastic (1-7), metal and carton containers. 
9 Conservative estimate of 10 years. However, with proper maintenance and care, useful life of equipment could extend 
beyond 10 years.  
10 Additional revenues based on an achievable 10% increase in material capture efficiencies.  
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7.1.3. Loose Loading of ONP #8 

The team recommends modifying the loose loading of marketed ONP #8 fibre material into an open-
top walking-floor trailer using a front-end loader. This material is currently shipped to market in baled 
form. Loose loading of this material will result in savings associated with reduced use of baling wire 
and maintenance savings, a consequence of not utilizing the baler as much. Table 20 highlights the 
costs and associated potential savings with loose loading ONP #8. 

Table 20: Loose loading of ONP #8 

Average Daily tonnage of ONP #8 
marketed/day  

54 tonnes 

Bailing costs ($/tonne)11 $25 

Number of loose loads per day12 1 

Average weight per load (tonnes) 20 

Amount of ONP #8 that can be loose 
marketed/year (tonnes) 

5,257 

Annual Savings13 $131,427 

7.2. Container Side 

On the container side of the MRF, the following improvements are recommended: 

 Installation of an air mesh conveyor for fibre removal 

 Retrofit of optical sorter to improve efficiencies 

 Installation of an optical sorter at the residue QC station  

7.2.1. Installation of Air Mesh Conveyor 

The purpose of installing an air mesh conveyor on the container line is to ensure that the 20% of fibre 
currently inbound on the container side (see Table 2) are sorted out of the line prior to containers 
being sorted. This is critical as fibre on the line significantly impacts the sorting efficiency of sorting 
equipment and the ability for sorters to identify targeted containers. While the air mesh conveyor is a 
cost effective approach to managing fibre, there are other alternative tools available, including the 
Ballistic Separator. The cost of the ballistic separator however, is difficult to justify compared to the 
unpredictable efficiencies gained by the new equipment. Furthermore, a promotion and education on 
reducing the amount of improperly sorted fibres in the containers blue box is also recommended. 

7.2.2. Retrofit Existing Dual Eject Optical  

The existing dual eject optical, tasked with sorting PET on the first eject and HDPE using the second 
eject, is not performing to the best of its ability14. The second eject for the optical in particular is not 
very effective. The systems air compression is too low for the throughput the unit is currently faced 

                                                      

11 Conservatively estimated. Includes maintenance and bale wire costs. 
12 Distance to market allows for one trip/load per day. 
13 Savings are strictly based on reduced maintenance and bale wire costs. No additional revenue per tonne is expected from 
the marketing of loose ONP #8 when compared to baled form. 
14 As per Table 3, sorting efficiency at the optical is estimated at 67% for PET and 42% for HDPE.  
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with. Retrofitting the existing dual eject optical sorter is a cost effective15 way to improve efficiencies.  

It is recommended that a re-test of the efficiency of the optical sorter, with the addition of increased air 
compression, be done utilizing a temporary large portable compressor. This is an important step as it 
will isolate the primary contributing factor to the calculated inefficiencies, whether it is the compressor 
not having enough air to perform the required ejections, or if the optical sorter itself is not performing 
as designed. 
 
During the proposed tests, a similar methodology to this study should be utilized to assess the 
efficiency of the optical on both ejection sorts (PET and HDPE). A secondary test of re-programming 
the optical to sort mixed plastics on the second eject is also recommended. Similar to the first test, 
optical and downstream efficiencies and impacts should again be assessed. The removal of the high 
volume mixed plastics by the optical is expected to have a positive impact on downstream manual 
sorting and eddy current efficiencies. The results from the efficiency impacts after both tests should 
then be compared to determine the correct course of action for EWSWA.  
 

7.2.3. Installation of Residue Quality Control Optical 

As a consequence of upstream sorting inefficiencies and the inability of the manual sorter to capture 
all containers, the team recommends the installation of a small optical at the current residue QC 
station to capture all missed containers. The optical should be programmed to sort all containers and 
automatically return ejected containers back into the system for an additional opportunity for capture. 
The payback analysis (Table 21) is based on the purchase of new equipment, however, when 
appropriate refurbished-used equipment should be considered.   

Table 21: Payback analysis for air mesh conveyor, residue QC optical sorter installation & dual 
optical retrofit (option 2) 

Capital Costs $250,000 

O&M costs ($/yr) $20,000  

Useful Life (yrs) 10 

Total cost $450,000 

Estimated Savings & Revenue16  $166,939  

Capital Payback period (yrs) 1.50 

Capital & O&M Payback period 
(yrs) 

2.70 

 
 

                                                      

15 Cost of a new optical sorter is estimated at $500,000.  
16 Additional revenues based on an achievable 10% increase in material capture efficiencies. Savings include the elimination 
of the quality control sorter.  
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