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Sustainable Tyre Disposal: Developing a Circular Economy Model for Regional Victoria
Executive Summary

Tyre Stewardship Australia is seeking to find solutions for end-of-life tyres (EOLTSs) in regional
Victoria. With the funding support from Sustainability Victoria (SV), was able to trial solution options
for the issue.

Desktop research was conducted to understand and justify the locations chosen for the trial using
TSA data. Here it was found that when it comes to the transport of EOLT to a recycler; Shepparton
has the most tonnes collected, Mildura drives the most to reach the recyclers and, Warrnambool
has the smallest loads.

A due diligence and risk assessment was conducted to ensure the locations and potential project
partners where meeting the health and safety standards to and see if they are or are not viable to
conduct trials in. Here it was discovered that Mildura and Warrnambool were not viable partners for
the project, The trials in these two locations did not go ahead. However, a trial did still go ahead in
Shepperton. In which a hub and spoke model was used to send tyres to Shepperton Council from
surrounding councils (Moria and Campaspe), to be baled and transported to Tyrecycle Somerton
to be de-baled and recycled.

The trial findings in the Shepperton trials showed both positive and negative outcomes. It was
firstly a learning experience which has given TSA and all the trial partners a better understanding
of the industry, its barriers, and ways to get around said barriers. Through the trial it was also
discovered that the transport of the tyres of the trial compared to business as usual was 192%
more, however, there was a 55% reduction in the total km driven as was as a 55% reduction in
CO2e. Furthermore, comparing the trials de-baling process at Tyrecycle compared to business as
usual saw a 55% reduction in tyres processed in an hour as well as an increase of $8.22 or 125%
in the cost to process 100 EPUs.

Finally, the conclusion and recommendations were able to assess that the project did achieve all of
the objectives and targets

¢ Improve our understanding of end-of-life tyres (EOLTSs) in regional Victoria

e Develop circular economy solutions for EOLTs in regional Victoria.

o Reduce costs to sustainably manage EOLTs in regional Victoria.

o Understand opportunities to leverage other product stewardship program logistics.

¢ Increase recycling of tyres from regional Victoria by reducing landfilling and stockpiling.

Finally, it was understood that baling may optimise transport but is not viable for the recyclers.
Other recommendations have been made that could be considered for further consideration they
are as follows.

e On-site collection systems: To store tyres more efficiently and safely on site

e Collection site transport efficiency: rather than removing tyres from the cage, swapping
a full cage with an empty one.

e Backloads: Using trucks that are returning empty into Metropolitan Melbourne.
¢ On-site processing: Such as, mobile shredding on-site to increase truckload efficiencies.

e EQUILIBRIUM i
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1 Introduction

Tyre Stewardship Australia (TSA) was seeking to find solutions to the issue of end-of-life tyres
(EOLTS) in regional and remote Victoria. lllegal dumping and roadside litter from EOLTs remain a
considerable challenge, particularly in these parts of Victoria where access to high-quality and
circular economy outcomes may be constrained or limited.

TSA was trying to find solutions to this problem by conducting multiple trials. These trials will focus
on economically sound collection services for regional Victoria.

The regional and remote collection of EOLTs in Victoria is a continuing challenge for communities,
local government, the environment, and TSA.

Sustainability Victoria has provided funding support that is enabling the project and trials to
proceed.

The project assessed the capability of several options and the effect of tyre collectors and
recyclers to enable circular economy solutions to be applied for EOLTs across Victoria.

The project has greatly contributed to a local circular economy by increasing the amount of EOLTs
being recycled in Victoria while reducing the potential for regional and remote stockpiling, dumping,
and landfilling of these materials.

This report has addressed the success and downfalls of the trials and therefore speaks to the
learnings found from the project work. The report will be split into the following sections.
e Project purpose and scope

o Desktop research: Using TSA data, research to understand and justify the locations chosen
for the trial.

o Due diligence and risk assessment: Ensuring locations and potential project partners are or
are not viable to conduct trials in.

e Trial findings: Findings from trials that were able to proceed.
o Conclusion and recommendations

The purpose of this project was to:

¢ Improve our understanding of end-of-life tyres (EOLTSs) in regional Victoria

e Develop circular economy solutions for EOLTSs in regional Victoria.

o Reduce costs to sustainably manage EOLTs in regional Victoria.

o Understand opportunities to leverage other product stewardship program logistics.

¢ Increase recycling of tyres from regional Victoria by reducing landfilling and stockpiling.

Tyre Stewardship Australia (TSA) is finding solutions to the issue of EOLTs in regional and remote

Victoria. The project has investigated and implemented a trial to reduce the regional and rural
landfill or illegal dumping of EOLTs.

e EQUILIBRIUM 1
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2 Desktop research

Desktop research’ using TSA recorded data was conducted to understand where tyres are in
Regional Victoria. This information will assist in finding appropriate locations for trials. The
research as well as discussions with TSA and SV established that Mildura, Shepparton, and
Warrnambool are three sites to consider for said trials. An introduction to each location as well as
data to justify those decisions can be seen in the subsections below.

The central purpose of each trial was to identify and assess options aimed at reducing transport
costs for recycling waste tyres generated in the region. The trials seek to understand and
demonstrate the opportunities that can be seen in Table 1 below.

Trial 1: Shepparton Trial 2: Mildura Trial 3: Warrnambool

¢ Assess the potential for ¢ Reduce the number of ¢ Reduce the number of
Shepparton to be a trips required for haulage trips required for haulage
logistics or tyre recycling of waste tyres from the of waste tyres from the
hub for northern Victoria. region region.

¢ Reduce the number of e Engage new collectors, e Engage new collectors,
trips required for haulage recyclers, and local recyclers, and local
of waste tyres from the councils in the TSA councils with the TSA
region. scheme scheme.

e Engage new collectors
and local councils in the
TSA scheme.

Table 1 Trial options

2.1 Barriers

It should be noted that unexpected barriers hindered the process of organising all the trials. These
changes not only made an impact on the trial and its results but also the tyre industry. They have
caused a shift in focus within the industry and therefore potential partners had higher priorities than
assisting with the trials. The barriers are as follows.

Export ban

From December 1st, 2021, tyres have been banned from being exported?. This does exclude.

tyres that have been processed into crumbs, buffing’s, granules, or shreds
¢ tyres that have been processed into fuel

o tyres exported for re-treading

e tyres that will be re-used on vehicles overseas.

This has caused significant changes to EOLT processes. From informal communication, it could be
seen that recyclers were not prepared for this change. From not being able to process the tyres at

1 Refer to section 6.1 for further details.

2 Australian Government (2021), https://www.awe.gov.au/about/news/media-releases/exporters-encouraged-
apply-for-licences-for-tyres
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the capacity they were arriving in. This was caused by not having adequate facilities to process the
higher-than-normal volumes as well as staff shortages from COVID-19.

Lack of available storage containers

Due to supply chain and COVID-19 issues happening internationally, there has been a shortage of
storage containers worldwide?®. This prohibited any trials where storage containers were essential.
This shifted the possible trial options in a different direction. Additionally, there is an overdemand
for all containers, but shipping companies and container brokers are reluctant to service the tyre
recycling sector.

Prices of equipment

Conversations were had around sourcing hired equipment for shredding and/or baling. This could
have been used to trial shredding or baling in areas that do not already have the equipment.
However, due to the excessive hiring costs, this was not within the budget. This did limit where and
what trials could be conducted. Trials needed to be conducted somewhere that already had the
equipment.

Covid delays

Understandably COVID-19 has caused delays throughout the world. This also affected the project,
staff shortages with potential project partners caused delays within communication, therefore
delaying the project.

2.2 Shepparton (including feasibility, and the due diligence and risk
assessment)

Shepparton is 190km north of the Melbourne CBD. The feasibility for this project identified
Shepparton and surrounds as an area for consideration as it borders the Loddon Mallee and Hume
regions as well as NSW. It is near the Newell Highway which is a major link between Queensland,
Victoria, and rural NSW. It is also at the start of the Goulburn Valley Highway which links the town
to metro Victoria. This puts the town into a unique situation for transport logistics. This area would
be suitable for looking into transport and collection trials and pilot projects.

3 Emily Newton (2022), https://www.sourcetoday.com/supply-chain/article/21236551/why-is-there-a-shipping-
container-shortage
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Out of all the postcodes where tyres were picked up from regionally, Shepparton (postcode 3630)
had the most tonnes collected with 506 or 11% of the total (refer to figure 1). That is why it is trial
one, or an area that could be improved. It should also be mentioned that the collection point/retailer

that gave the most tyres was Bridgestone Service Centre Shepparton with 387 tonnes or 9% of the
total (refer to figure 2).

Figure 1 Tonnes collected per postcode

Sandhurst Automotive
Beaurepaires For Tyres Benalla - Closed now GAC store
Goodyear Autocare Bendigo
GOODYEAR AUTOCARE WONTHAGGI
Beaurepaires For Tyres Shepparton - no longer a part of the..

Melton Total Car Care Centre (DSD)
Bridgestone Service Centre Benalla
Bridgestone Select South Geelong
Beaurepaires For Tyres Hamilton
Beaurepaires For Tyres Colac
Beaurepaires For Tyres Bendigo
Beaurepaires For Tyres Swan Hill
Beaurepaires For Tyres Ballarat
Beaurepaires For Tyres Belmont
Tyreplus Bendigo

Bridgestone Service Centre Phillip Island
Tyrepower Stawell

GOODYEAR AUTOCARE HORSHAM
Tyrepower Wodonga

Bridgestone Service Centre Portland
Tyrepower Torquay

Bridgestone Service Centre Drouin
Tyrepower Sale

Tyrepower Colac

Tyrepower Drysdale

Bridgestone Service Centre Kyneton
Tyrepower Echuca (Tyrepower Mayes)
Tyrepower Horsham

Beaurepaires For Tyres Shepparton
Bridgestone Service Centre Long Gully

Tyrepower Ballarat

GOODYEAR AUTOCARE SWAN HILL

Bridgestone Service Centre Ballarat

Michelin Service Centre HEALESVILLE (MSC HEALESVILLE)
Bridgestone Service Centre Shepparton

!
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o
o

150 200 250 300 350 400 450
Figure 2 Tonnes picked up from each retailer

Feasibility

From data collected from TSA within the region, the number of tyre collection trips in the period of
20/21 FY was 251. Baling tyres can reduce the number of trips to 53, whereas shredding would
reduce the number of trips to 126. Fewer trips would:

e reduce freight km and overall costs of transport.

¢ reduce greenhouse emissions from transport.
Due diligence and risk assessment
The due diligence and risk assessment concurred that the identified partner in Shepparton was
suitable for this project. It was found that the partner was working in a safe, sustainable, and legal
manner. They also have the appropriate EPA permits for storing tyres

EQUILIBRIUM
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2.3 Mildura (including feasibility and the due diligence and risk
assessment))

Mildura is within the Loddon Mallee region of Victoria and is 543km from the Melbourne CBD. It is
known for being in the centre of the Victorian food bowl and is mainly a horticultural region. The
feasibility of this project identified it as an area for trials and pilot projects as the Loddon Mallee
region has the second-highest number of regional and rural Victoria end-of-life tyre collections
(based on TSA data the region accounts for 23% of all regional and rural tyres collections).
Notably, the TSA data identifies that for the region the distance driven to dispose and drop off the
tyres for recycling totalled 99,763km driven in 2020 (refer to figure 3). Of further note is that Mildura
itself is in reasonable proximity to the mining town of Broken Hill NSW.

96,063
128,305
EPU 102,423
128,176
101,181
KM Driven
99,763
86,619
20,000 40,000 60,000 80,000 100,000 120,000 140,000

B Gippsland B Hume ®Barwon South West M Loddon Mallee Grampians

Figure 3 EPUs and KM driven per region

Feasibility

From data collected from TSA within the region, the number of collections and trips in the period of
20/21 FY was 439. Baling tyres can reduce the number of trips from 439 to 93, whereas shredding
would reduce the number of trips to 220. Fewer trips would:

¢ reduce freight km and overall costs of transport

¢ reduce greenhouse emissions from transport.

Due diligence and risk assessment

TSA identified potential project partners in Mildura for this project, however, after further
assessment it was determined that the risk of using these partners was too great. TSA was
uncertain whether the partners were working with safe, sustainable, and legal matters for the
project. Furthermore, as it transpired the partner stopped recycling tyres during the project partner
assessment, making them an incompatible project partner.

2.4 Warrnambool (including feasibility and the due diligence and risk
assessment

Warrnambool is within the Barwon Southwest region and is 256km away from the Melbourne CBD.
Is mainly known as a tourist town on the Great Ocean Road. A mainstay of the economy is

e EQUILIBRIUM 5



Sustainable Tyre Disposal: Developing a Circular Economy Model for Regional Victoria

agriculture and related industries and support activities (particularly dairy farming and associated
milk processing). The feasibility identified that this area would be suitable for looking into transport
and collection trial.

Warrnambool currently has the smallest load sizes out of all the other regions. Understanding this
issue and maximising tyre transport is why the region has been chosen for trial 3 (refer to table 2).

2.78
2.34
217
4.09
2.29

Table 2 Average tonnes per pickup

Feasibility

From data collected from TSA within the region, the number of trips in the period of 20/21 FY was
378. Baling tyres can reduce the number of trips from 378 to 80, whereas shredding would reduce
the number of trips to 190. Fewer trips would:

e reducing freight km and overall costs of transport

e reducing greenhouse emissions from transport

Due diligence and risk assessment

The due diligence and risk assessment evaluated whether the identified project partner in
Warrnambool was operating in a safe, legal, and sustainable matter. The assessment was
inconclusive, and it could not have been verified if the partner could meet the standards required of
TSA and SV. The potential partner also proposed alternative tyre processing technologies, but
TSA was not able to be satisfied that the technology was yet at a commercial stage.

3 Due diligence and risk assessment

4 Trial findings

Due to the shortcomings within the due diligence and risk assessment, only one trial was able to
go ahead, which was in Shepparton. This trial conducted a hub and spoke model, the activity
involved the aggregation of tyres from Moira Shire and Campaspe Shire, collecting and baling
tyres at a Shepparton Council Transfer Station. This opportunity would allow more efficient loads to
be transported to a recycling facility (Tyrecycle Somerton facility).

Findings from the Shepparton trials show that there are ways to reduce transport/km needed to
travel used tyres from their EOL point to a recycler, by using a hub and spoke model. However,
some barriers made this difficult. If a hub and spoke model is to be used in the future, process
changes will need to be made to improve the recovery rates.

Five phases were organized to execute this trial.

o Engagement: Engaging the relevant trial partners to start the trials.
e Transport to Shepparton from the Moria and Campaspe Shires

EQUILIBRIUM 6
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¢ Baling at Shepparton
o Transport to Tyrecycle Somerton
e De-baling: This also included a site visit to the recycler from TSA, Equilibrium and SV

The findings will be justified in each of these phases
4.1 Engagement

On top of the major barriers, there were Shepparton-specific barriers. Engagement is an issue,
councils are busy, and they have the best intentions, however, may be unresponsive at times.

Furthermore, there is an issue from the recycler’s perspective with baling tyres. From informal
conversations, it has been made known that recyclers have less control when tyres are baled by a
third party (in this circumstance the council) to ensure they are up to the quality needed for
processing. Additionally, there is hesitancy as it is unknown how much extra stafffmoney will be
required to de-bale tyres at the recycling facility. De-baling could cost more for the recycler, this
has caused a bit of reluctance from the recycler’s side.

After extensive conversations with trial partners, an agreement was made, and the trial was able to
go ahead.

4.2 Transport to Shepparton from the Moria and Campaspe Shires

Transporting tyres from the two Shires to subsequently be baled in Shepparton went smoothly.
Due to staff shortages, there were delays from one of the councils in organizing the tyres and
transport. This was however out of control for this trial.

Written evidence from Campaspe Shire shows that the workers found collecting the tyres to be
easy, however gathering the, into a pile was somewhat of a challenging task. They believe there
was a possibility the tyre could fall onto the ground and that there are manual lifting risks involved.
In the future, this could be mitigated by conducting training to ensure the workers understand what
safety protocols could be implemented to mitigate the risk of tyres falling or manual lifting injuries.
They did however say “It was easy to load as we had a front-end loader.”

Images of the tyres at Campaspe Shire can be seen in Appendix 4.

The costs associated with the first phase of logistics totalled $1,589.5. It should be noted that the
cost for Moria Shire was double what was expected. This was due to miscommunication where the
Shire did not know that if a skip was dropped off and then picked up at a later date that they would
be charged double. By putting the tyres directly onto the truck, the price could have been halved.
Refer to section 6 for more information.

4.3 Baling at Shepparton

According to the contact from the Greater Shepparton City Council, this went smoothly and
according to plan, “it was like clockwork.” He believes it is an efficient way for waste transfer
stations to consolidate their tyres. He found it was safer for storage as it is easier to move a bale
than individual tyres. Furthermore, it is good mitigation to reduce water, rodents and snakes
entering the tyres.

The tyres were baled in a 50T WasteTech static baler, located at the Shepparton Resource

Recovery Centre. 25 passenger tyres make a bale (1200Lx760Wx900H) equalling a weight of the
approximate average weight of 250kgs.

e EQUILIBRIUM 7
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Baling the tyres took two operators. Forklift operator for collections into the bucket of the loader or
placing tyres onto pallets and a Baler operator, who loads tyres into the baler, bales the tyres,
straps the baled tyres, and ejects the finished bale from the baler.

They undertook a risk assessment for the process of collection, delivery and baling of the tyres. No
issues were identified that could not be mitigated or reduced to an acceptable risk appetite.

The process of baling tyres has mitigated several risks and issues for staff and the operation of the
resource recovery centre, including:

e manual handling o fire risks

e water retention o footprint of stockpiling area reduced
e vermin and snakes e transportation efficiencies

e mosquito breeding e delays in servicing of the product

e combustible stockpiling measures

The normal custom and practice process is to stockpile individual waste tyres that have been
received by community users of the Resource Recovery Centre. These tyres would be thrown on
the ground and then manually collected by the contractor and loaded on the transport vehicle by
hand, it is a very manually handed exercise.

Images of the baling process in Shepperton can be seen in Appendix 4.
4.4 Transport to Tyrecycle Somerton

The tyres were expected to leave Shepparton on 20/06/22 at 8 am. On 17/06/22, TSA was
informed that the transport needed to be cancelled. This was due to the transporter advising that
they are not verified on the EPA tracker app, therefore due to regulations they are not allowed to
transport the tyres. The EPA waste tracking system is required in Victoria under the Environmental
Protection Act 2017 since 01/07/21. It requires anyone who handles reportable priority waste to let
the EPA know about every time it changes hands*. Tyres are on this priority waste list therefore to
be compliant it had to be rescheduled. Due to the short notice, it was rescheduled to 20/07/2022,
delaying the project by four weeks.

During the process of finding a new transporter, TSA came across some barriers. Firstly, it was
difficult to find transporters that are both registered on the EPA waste tracker and service regional
Victoria. However, with assistance from the EPA, a list of suitable contacts was able to be found. It
was however very convoluted to obtain as well as the list was limited. Once the list was obtained
multiple quotes for the transport were to be acquired.

There were also barriers once an appropriate transporter was found. A contact at Shepperton
Council was not able to find the transporter on the EPA waste tracker. With assistance from the
EPA, it was explained that a transporter needs to be registered with the tracker, however, the tyre
waste code (104) only requires “transaction tracking only”, which was explained by the EPA
employee as the transporter needs to be registered but not under the specific tyre waste code®. A

4 EPA (2022), https://www.epa.vic.gov.au/wastetracker

5 EPA (2021), Publication IWRG822
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loophole was explained to get around this issue as the waste tracker currently does not have this
into consideration.

When all barriers were overcome regarding logistics, the transport from Shepperton to Tyrecycle
went smoothly.

The costs associated with the second phase of logistics totalled $1,782.00 refer to section 6 for
more information.

4.5 De-baling (site visit)

The de-baling went as planned with a few minor mishaps that prolonged the trial timing by a few
minutes. The truck tipped the load in the opposite direction than was expected that making the
bales a bit further than planned. Also, due to this being a trial the truck was loaded a bit further
from the tyre pile than business as usual (BAU). The two mishaps would have caused an increase
in the time needed to move tyres to the pile. From the visit, it was seen that there were positives
and negatives associated with the de-baling of tyres at the recyclers which can be seen in Table 3
below.

Positives Negatives
e Machine cuts the bales and | ¢ Double handling
moves tyres to the pile, The | ¢ More time

trial method with less e Less oversight to spot contaminates at the pickup point.
manual handling is less There were tyres in the bales that are considered
prone to injuries occurring. contaminated.

e Increased truck load e Water in the bales. Note: due to a container shortage, the

tyres were not able to be stored at Shepperton as planned.
Appropriate storage could have mitigated this.
Table 3 Positives and Negatives with De-baling at Tyrecycle

A representative from Tyrecycle said, “on behalf of Tyrecycle we are grateful to be considered for
this trial. The difference between what you are doing and what we are doing. We need to look at it
commercially as much as what is on the process side. It may work on your end for what you are
doing, it may not necessarily work for us if the cost is not factored in.” This is verified in Table 4
below. Showing the trial log calculations, which exhibit a 55% decrease in EPUs processed hourly
as well as a 125% increase in Tyrecycle costs when the trial is compared to business as usual.

EPUs processed in an Processing Cost per
hour 100 EPU in an hour *
Unit No. Tyres S
BAU (unloading tyres from the truck into the tyre
pile) 1000 $6.60
Trial (unloading tyres from the truck, de-baling,
stacking tyres then moving to tyre pile) 445 $14.82
Total Change -555 $8.22
Total Change (%) -55% 125%
*Forklift was not considered

Table 4 1-hour trial (de-baling) compared to BAU (unloading truck) for processing tyres at Tyrecycle
Images of the de-baling at Tyrecycle can be seen in Appendix 4.

The costs associated with the final phase of logistics totalled $3617.62 refer to section 6 for more
information.
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4.6 Additional findings

Further findings that did not fit into the scope of the are as follows. While searching for an
appropriate transporter, informal conversations with a car repair shop revealed that they also have
been struggling to get rid of their used tyres. Their quantities are too small (60-70 tyres) for a
transporter to accept. The company registered to the EPA to personally drop off the tyres,
however, the recycler also will not accept a small load. The solution they found was to take it to a

franchised tyre shop, which they must pay for them to accept.

A Greater Shepparton City Council contact also made an interesting comment, they would be
willing to pay extra (double time) for Tyrecycle to de-bale tyres. He believes from his side this
process was a lot more convenient and once minor process changes are made it would be more

practical for all involved.

5 Business as usual (BAU) compared to the trial (cost and km)

The following sections will go into the costs and kms associated with business as usual for the
councils involved compared to the trial outcomes. Costs for BAU was provided from council

employee and Tyrecycle anecdotal evidence.

There were issues with the cost of transport with one of the councils getting charged double than
what was expected. This could be mitigated by having the transporter pick up tyres directly from
the site rather than them dropping off a skip and picking them up at a later date.

Total Costs to transport Total KM Total GHG
and process 341 EPUs Driven emissions
Unit S KM kg CO2e
BAU (pick up from each council and
individually drop off at their current recycler) $2,566.50 636.00 884.41
Trial (Hub and Spoke model) ($/invoices) $7,493.12 285.00 396.32
Total Change $4,926.62 -351.00 -488.09
Total Change (%) 192% -55% -55%

Table 5 Trial transport compared to BAU for Costing and KM

The results seen above in Table 5 show the trial compared to BAU. The total amount of km and
GHG emissions decreased by 55%, however, there was an increase in the total cost change of
192%. This shows positive and negative outcomes. The main being the increase in total cost
change compared to BAU. There are however opportunities to reduce total cost changes if

planning and education around logistics are improved.
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6 Conclusion and Recommendations

6.1 Project objectives and targets have been achieved
An assessment of whether the project’s objectives and targets have been achieved.
6.1.1 Improve our understanding of end-of-life tyres (EOLTSs) in regional Victoria

Desktop research using TSA data has further improved the understanding of EOLT in regional
Victoria. The data has helped us understand where the tyres are and how the issues differ in the
different regions.

Research and analysis to date have shown that the data collected from TSA members from the
period of 07/20 - 06/21, that there were 4,449 tonnes or 556,148 equivalent passenger units (EPU)
of known tyres picked up in regional Victoria.

From the recorded TSA data seven known contractors are picking up tyres in the region as well as
three unknown categories of non-accredited collectors, agriculture and returning to the consumer
(refer to table 6). Of the known contractors Tyrecycle Vic (Somerton) had the highest collection
rates with 29% of tyres in the region or 1,307 tonnes. This also aligns with "Distances of EOLTs to
recovery facilities” where 29% of the tyres go to 3062 which is the postcode for Somerton (refer to
figure 4).

_ 505 1,02 23% 204 95147 188
9
_ 377 1,06 24% 2.82 71204 189
4
_ 342 130  29% 382 76358 223
7
OzTyreRecyclers | 235 500 11% 213 56223 239
 Tyre Collection Australia | 114 205 5% 180 21,225 186
1,69 4,44 100% 363,4
4 9 99
Table 6 Contractors picking up
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5113 I 639

3020 NN 186

2164 I 095
3061 I 239

3175 I 189

3062 I 203

3047 NN 188

200 400 600 800 1,000 1,200

Figure 4 Distances of EOLTs to recovery facilities (by postcode)

Out of all the postcodes where tyres were picked up from regionally, Shepperton (postcode 3630)

had the most tonnes collected with 506 or 11% of the total (refer to figure 1). With that in mind, the
collection point/retailer that gave the most tyres was Bridgestone Service Centre Shepperton with

387 tonnes or 9% of the total.

There are eight different tyre types, however, only five tyre types were recorded within this data
(refer to the glossary in appendix 1). Out of all the tyre types LTRV tyres were the most collected
with 1,615 tonnes or 36% of the total, followed by CAR with 1,327 tonnes or 30% of the total (refer
to figure 5).

SOL

TBS

LTRV
36%

TBL
20%

CAR
30%
mSOL =TBS = TBL = CAR = LTRV

Figure 5 Tyres by type (in EPUs)

Looking at the location of tyres via region has shown that Loddon Mallee is the highest region of
concern (refer to figure 3 in It currently has the second-highest number of EPUs collected, with
128,176, the highest being Hume with only 129 more EPUs. More notably tyres from Loddon
Mallee drive the most for recycling with a total of 99,763km driven in total. Followed by the
Grampians region with 86,619kms.

There was also a look into the tyre sales within the region, which was populated by creating a
yearly average from tyre sales in Australia from tyre sale data from 2015-2020, then extrapolating
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the data to regional only by cross-referencing it to ABS population data (refer to table 8). This has
shown that there are 6,462 assumed tyre sales in tonnes or 682,057 assumed tyre sales in EPUs.
With this data, the estimated annual volume of EOLT waste arising in regional Victoria was
populated (refer to table 9). With the 2,012 tonnes of assumed waste or 125,910 EPUs. To note
this is a gap in the research as the estimated waste number could have tyres that were not
recorded as they may be coming from not accredited TSA retailers or collectors.

Tyre sales 5 years 2015-2020 (EPU) Assumed 1 year (EPU)
Tonnes 540,000 108,000
EPU 57,000,000 11,400,000

Table 8 The volume of tyres sold in regional Victoria

Assumed tyre sales (Tonnes) 6,462 Assumed tyre sales (EPU) 682,057
Assumed tyres collected (Tonnes) 4,449 Assumed tyres collected (EPU) 556,148
Assumed waste (Tonnes) 2,012 Assumed waste (EPU) 125,910

Table 9 Estimated annual volume of EOLT waste arising in regional Victoria

Furthermore, informal discussions with stakeholders in the region such as recyclers and councils
have helped us further nuances within regional Victoria when it comes to understanding the
subject.

Additionally doing this trial during a tyre export ban has given me an insider understanding of how
this has affected the industry.

Insights into current disposal activities, current collection, and recycling practices. It increased
knowledge about the stakeholders and operators. Most importantly it helped to identify some key
areas that are well placed for improved EOLT management.

6.1.2 Develop circular economy solutions for EOLTSs in regional Victoria.

Several solutions were developed, however, due to uncontrollable circumstances, TSA was only

able to evaluate one solution.

Trials that were workshopped that were not viable:

Mildura & Warrnalbool

o Engaging local processors: to investigate local processing options to shred waste tyres. The
key benefit to shredding tyres for transport is that the bulk density is estimated to increase by a
factor of. Shredding before transport would therefore halve the number of trips required.

e Collection and processing at a Council Waste Management Facility: This option involves the
potential to collect and process (bale or shred) at a Rural City of Mildura Waste Management
Facility. The processed material can then be transported more efficiently to a Tyrecycle
recycling facility.

The only trial was able to make it to a test stage.
Shepparton:

Collection and processing at a Council Waste Management Facility: This option involved the
potential to collect and bale or shred tyres at a Rural City of Mildura Waste Management Facility.
This opportunity would allow more efficient loads to a Tyrecycle recycling facility (Somerton).
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6.1.3 Reduce costs to sustainably manage EOLTSs in regional Victoria.

Cost is a barrier in Regional Victoria, the trial also showed that establishing sustainable tyre

recycling in regional Victoria is exceedingly difficult. That is why transport to a facility is so

important. This remains an insurmountable barrier

Calculations were created for baling and/or shredding tyres to maximise transport logistics. This

could reduce the amount of transport needed therefore saving money and reducing emissions

associated with freight.

e The key benefit of baling tyres for transport is that the bulk density is estimated to increase by a
factor of 4.74. This means that baling transport would reduce travel by nearly 5 times.

o The key benefit of shredding tyres for transport is that the bulk density is estimated to increase
by a factor of 2. Shredding before transport would therefore halve the number of trips required.

Options such as shredding are currently not cost-effective, as prices to hire or buy a shredder are

costly. However, if one were to be purchased transport could be halved, subsequently, transport

costs may also halve.

TSA workshopped the idea of producing products on-site/nearby to further reduce transport to

recycle the tyres. However, TSA was not able to be satisfied that the technology was commercially

viable.

The results of the trial compared to BAU show that the total amount of km and GHG emissions
decreased by 55%, however, there was an increase in the total cost change of 192%. There was
also a 125% increase in the processing costs for Tyrecycle if they were to continue this process.
This shows positive and negative outcomes. The main being the increase in total cost change
compared to BAU. There are however opportunities to reduce total cost changes if planning and
education around logistics are improved.

6.1.4 Understand opportunities to leverage other product stewardship program
logistics.

This is not applicable for tyres given the nature of the product as well as regulatory requirements
(e.g., EPA waste tracker).

6.1.5 Increase recycling of tyres from regional Victoria by reducing landfilling and
stockpiling.

The trial has shown that there is an opportunity to reduce tyres going to landfills and stockpiling.
The opportunity to aggregate and consolidate EOLT before bulk transport to a centralised
processing and recycling facility can reduce landfilling and stockpiling.

Data collected from TSA for the Shepparton trail showed the number of tyre collection trips in the
period of 20/21 FY was 251.
Baling tyres can reduce the number of trips to 53, whereas shredding would reduce the number of
trips to 126. Fewer trips would:

e reduce freight km and overall costs of transport.

e reduce greenhouse emissions from transport.
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6.2 Project highlights and failures

The project had a lot of matters that made it difficult to organise the trials as originally planned.
With that said it has put a highlight on issues/gaps within tyre recycling in regional Victoria that may
not have been brought to light without the ban.

Highlights Failures

e Understanding how major barriers are | ¢ External barriers: tyre export ban, lack of
affecting the tyre recycling industry available storage containers, prices of

o Desktop research helped to equipment, and covid delays
understand where the tyres are as well | ¢ Data for the desktop research only included
as cities in regional Victoria that should tyres within the TSA scheme, there is a gap;
be focused on non-TSA accredited and illegally dumped tyres

e Understanding current technologies e Due diligence and risk assessments not being
and industrial capacities. met by potential project partners.

¢ Informal conversations to further ¢ Companies stopping processes
understand the complex nature of the | ¢ Busy schedules from project partners, no time
issue for communication

e Workshopping trial ideas that could be | ¢ Hesitancy from potential partners
used to resolve tyre issues in regional | e  Staff shortages causing delays in

Victoria communication and transport dates

e Transporting bales seemed more e Last minute transportation cancellation due to
efficient than individually loading the non-complying with EPA tracking

e Positive reactions from the council to regulations. Delayed the project by 4 weeks.
the baling process e Access to a suitable transporter that has the

e Baling reduces water, rodents and EPA waste tracker
snakes getting into tyres e Delivering on the full range of tyres

e Loose tyres are usually stacked and e Find and engage suitable project partners
can tip, baled tyres have a decreased | « Qvercharge at Moria Shire: there was
risk of this confusion with the council when hiring the

e Baled tyres were easier to move transport. There was an additional fee to drop
around compared to loose tyres off a bin for storage and pick it up once full.

e Increased contacts in the region This subsequently doubled the price of the

¢ Increased understanding of operations transport for this leg of the trip.

e Emerging processes and technology ¢ Not considering the increase in process costs

e Reduced manual handling to the recyclers

Table 10 Project highlights and failures
6.3 Environmental benefit to the region for sustainably managing EOLT

From anecdotal evidence, it was clear that many retailers are willing to responsibility deal with
tyres at EOL. There however are many barriers that make it difficult for them to do so.
Sustainability managing EOLT gives regional Victoria would give more opportunities to responsibly
deal with EOLT and assist in reducing barriers that are currently in place. More accessible
pathways to managing EOLT will reduce dumping, stockpiling and tyres going to landfills.

Furthermore, sustainably managing EOLT allows for better quality tyres at the EOL. A level of
quality in EOLT is needed for them to be appropriately recycled or shredded. This will further
increase circular economy practices in the industry if there is an increase in recycling tyres.

By also increasing the life of the product as well as reducing transport, there is an opportunity to
reduce the carbon impact the product creates.
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Finally, with current practices tyres stored are prone to filling up with water, rodents, and snakes.
Sustainability managing these EOLTSs will increase safety for staff who manage and move the
tyres. As well as reduce the likelihood of animals getting hurt or killed in the EOLT.

6.4 Lessons learned

There have been highs and lows within this project however this has only allowed us to further
understand the complexities of EOLTs in regional Victoria. The costs may be higher however,
transport km has been reduced, however, many lessons have already been learned.

Lesson one: ideas were workshopped to create practical solutions. There is potential to improve
however, there is a need to work through the barriers first, improve access to transport, and
cheaper options for processing and/or recycling.

Lesson two: Via desktop research, TSA has a thorough understanding of where tyres are, how far
they are travelling, as well and who are the main recyclers. This was done by using TSA data to
see where the tyres from TSA Accredited companies are going. However, only using TSA data,
however comprehensive it is, leaves a potential gap in the research. Using the new EPA waste
tracker could be used to widen the scope and to see where all transported tyres are going at EOL.
This could be used to move workshopped trials to areas that may be more appropriate. The EPA
data should be like this project consider not only, the waste type and the number of tyres, but how
far it is travelling. Having the consideration to see how logistics can be used to reduce transport
and make it more efficient.

Lesson three: There is now further understanding of why it is so difficult to deal with EOLT in
regional Victoria. There are so many barriers that not only affect the project but to the tyre industry
in general. These barriers, unfortunately, delayed the project and the industry causing strife for all
involved. Considering the barriers is a great lesson learnt, since they are now known they can be
considered for future projects. These barriers are as follows.

e Transport e Covid-19

o Oversupply of tyres in the market e Shipping container shortages

e Project partners dealing with staff e Prices of equipment
shortages e Tyre export ban

Lesson four: Practices need to change, the way the industry is going prices are steadily going up
to deal with EOLT in Australia. Recyclers will lose money if practices do not change. Tyres are not
currently in the SV Recovered Resources Market Bulletin, is there an opportunity to have it
included in this to track these cost changes. Especially since the export ban.

Lesson five: It is difficult to find companies that can transport tyres, they either will not take the
load as it is too small, they are a competing company, they are not registered on the EPA waste
tracker, it is too expensive, or they just have not given a quote. Once the EPA was contacted it was
easier as we had a list of companies that do have the EPA waste tracker. It was hard to find,
however, the EPA is in the works of improving this system. It is however a good lesson to learn to
assist TSA in finding appropriate logistic companies in the interim. Additionally, consideration into
having a truck pick up tyres directly compared to dropping off a skip and picking it up at a later date
can subsequently greatly decrease the cost of transportation.

Lesson Six: Consideration needs to be put into factor the increase in processing costs to the

recycler if de-baling is done on-site. Working to find solutions to reduce processing times
associated with de-baling could be a solution to make baling and transporting tyres more viable.
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6.5 Recommendations

In conclusion it can be seen that the major barrier that needs to be conquered first is logistics. It is
important that this issue is resolved to help lower costs and carbon emissions associated with the
long-haul travel of EOL tyres in regional Victoria. From these trials it is apparent that baling tyres
does optimise transport however is not an ideal solution as it causes disruptions and increased
costs for the recyclers.

From desktop research and stakeholder engagement throughout the trials, TSA has produced
several recommendations to work in conjunction with the hub and spoke model, which has the
potential alleviate the issues associated with the logistics, as well as with, safety, costs, recycling
optimisation. It must be noted that it is important to consider all parties involved with these
recommendations. Additionally with technology innovation and legislation changing day by day, a
recommendation that is note viable today may be tomorrow. They are as follows:

On-site collection systems: From stakeholder engagement it was noticeable that councils where
interested in storing tyres. Noting that capital costs can be a barrier for councils, it may have limited
off take options due to associated costs. Appropriately and more efficient storing of tyres onsite
can reduce damage to tyres (examples; water, dirt, rodents) meaning an increased likelihood the
tyres will be recycled. On-site collection systems could also reduce the chances of tyres falling,
increasing safety measures. Finally, it could allow councils to store a more meaningful amount of
tyres to be picked up from a regional area.

Collection site transport efficiency: This recommendation would allow for the truck to drop off an
empty storage system such as a cage and then a pickup the full cage for recycling. This could save
a further amount of time and money associated with loading a truck with the tyres as they will just
continually fill up the storage system. There are capital cost barriers associated to the pickup and
drop off point, as appropriate equipment will need to be purchased to be able to load and unload
the cages onto the trucks.

Backloads: Using trucks that are returning into Metropolitan Melbourne could reduce the costs
and emissions associated with travel and the logistics will be meaningful on both ways. Rather
than a truck driving empty to pick up the tyres. It can be seen that there will need to be education
within the logistics industry, so they understand more what is associated with transporting tyres as
this was an evident barrier within the industry.

On-site processing: Processing on-site would allow for more tyres to be transported in a load.
The capital costs is a large deterrent for the councils. Additionally, recyclers are hesitant to accept
shredded tyres as it is harder to spot any contaminates risking dumping a whole load compared to
a few tyres. With this in mind, with enhancements in technologies this may be viable in the future.
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1 Appendix One: Glossary

- Passenger 1 8
- Light truck and RV 2 16
\TBS | TruckBusSmall 3 24
- Truck Bus Large 5 40
- Baled tyres 1 8
- Shredded tyres 1 8
- Motorcycle 0.5 4
'SOL  solids/OTR 15 12

Table 2 Glossary
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8 Appendix Two: Images

Tyres at Campaspe Shire

Baling Process at Shepperton
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Tyrecycle site visit

Table 3 Trial Images
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