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Summary
The Victorian waste and resource recovery industry is currently experiencing a period of volatility
due to a range of market issues and export bans. Changes to recycling infrastructure could offer the
potential for improved industry resilience and realise local economic opportunities, including
transition to a circular economy. This report analyses waste and material flows in Victoria in order to
identify infrastructure opportunities that will increase resource recovery rates and improve material
outcomes.
Data analysis shows that for the baseline year of 2017-18 (the most recent data available) around
13.4 million tonnes of waste was managed in Victoria. About 8.7 million tonnes were recovered, 4.4
million tonnes were landfilled and about 200,000 tonnes entered the environment as litter, illegal
dumping or abandoned waste. The total amount of waste managed by region and material type is
estimated in the table below, indicating most materials are managed in the Melbourne metropolitan
region.
Table S1 Total waste managed by region and material in tonnes 2017-18
Barwon
South
West
138,000
107,600

Gippsland

Goulburn
Valley

Grampians
Central
West
193,500
80,100

Loddon
Mallee

Metropolitan

North
East

Victoria

Organics*
74,800
77,700
90,900
1,879,600
34,800
2,489,100
Paper and
166,500
60,200
78,700
1,474,000
30,800
1,997,800
cardboard
Packaging
3,400
2,400
2,700
9,500
3,000
322,500
500
344,100
glass
Plastics
29,100
32,900
19,400
61,300
22,300
415,500
5,900
586,300
E-waste
800
600
700
1,900
900
78,400
100
83,500
Tyres
500
300
300
2,000
300
66,100
100
69,500
Metals
5,300
3,500
3,700
19,900
3,800
1,553,500
700
1,590,400
Textiles
7,700
5,100
5,500
27,000
5,700
138,500
1,000
190,400
Masonry
260,700
55,100
136,800
199,000
179,100
4,316,500
75,600
5,222,900
Waste
13,200
9,700
12,800
12,300
15,800
194,800
2,500
261,100
processing
residuals
from MRF
Other waste
193,000
12,700
14,600
30,700
17,500
258,600
3,400
530,700
All
759,300
363,600
334,400
637,200
418,000 10,698,000 155,400 13,366,000
Tonnes of organics managed does not include 477,900 tonnes of biosolids.
Table does not include 578,200 tonnes of waste used for energy recovery.
Other waste includes illegal dumping, litter and abandoned waste (e.g. 175,000 tonnes of C&D near Lara)

The overall recovery rate for Victoria was about 65%, with processing and markets different for each
material type. While the success of reuse or recycling initiatives differ for each material type, there
are some common limiting factors:
•

Material is often contaminated, requiring additional sorting and processing to make the
material ready for reuse and remanufacturing. Current recovery facilities may not be equipped
to adequately sort and treat the material to meet relevant contamination thresholds or market
standards.
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•

Materials are often generated at some distance from end-markets. Inability to benefit from
economies of scale can mean the costs for collection, transport and processing may not be fully
recovered.

•

Markets for some recovered materials are robust and well-established, while others are still in
development stage or non-existent. Many materials (such as metals, plastics, paper and
cardboard) are reliant on export markets, which have been significantly impacted by recent
import bans in China and other Asian countries.

Victoria has a range of future infrastructure opportunities to enhance resource recovery and
transition to a circular economy. The common purpose is for facilities which allow for aggregation,
sorting and decontamination of bulk quantities of a range of materials, and produce market-ready
products for remanufacture.
While the feasibility of individual facilities would need to be confirmed, key opportunities include:
•

Ongoing development of organics processing facilities to meet population growth in the
Metropolitan and Barwon South West regions, as well as peri-urban growth areas in Goulburn
Valley (Mitchell), Loddon Mallee (Macedon Ranges), Gippsland (Baw Baw, Bass Coast) and
Grampians Central West (Moorabool, Golden Plains) regions.

•

Infrastructure and equipment for enhanced organics recovery and management including:
- separation of organics from high density housing and commercial businesses
- processing and bulk-haul infrastructure in underserviced parts of regional Victoria
- compost decontamination equipment
- processing, energy recovery or value-add systems for oversize and low-value organic
products
- energy recovery and bio-refining infrastructure for timber and woody wastes (these could
also process agricultural and forestry biomass)
- mixed waste processing technologies to extract recyclables for recycling and organic-rich
fractions (including non-recyclable paper and cardboard) for energy recovery, noting that
the fossil carbon component of input will contribute to greenhouse gas generation
- processing capacity for food processing wastes (including almond hulls in Loddon Mallee
region) and forestry/plantation residues in Gippsland and Barwon South West regions
- bioenergy facilities capable of processing forestry and agricultural biomass, as well as
MSW, C&I and C&D wastes in regional Victoria.

•

Upgraded MRFs with improved sorting and decontamination equipment and processes. The
MRFs should allow for capture of materials additional to the current suite (including soft and
hard plastics) and separation of current mixed streams into discrete materials.

•

Plastics sorting and flaking facility, allowing production of a market-ready output which is
readily usable by plastics recyclers. Subject to market demand, the facility should allow for
separation of PET, HDPE, LDPE, PP, PS and PVC.

•

Plastics recycling facilities which have the capacity to produce food-grade materials and meet
growing market demand. Subject to demand, these could be located in regional Victoria close
to food processors and manufacturers (e.g. in Goulburn Valley and North East regions) where
market supply arrangements can be negotiated.

•

Pilot plant to explore the use of plastics in hydrogen fuel manufacture. As a potential fossil fuel
replacement, hydrogen fuel is of increasing interest in Australia and could form the basis of a
future valued industry in Victoria.

•

Paper recycling and remanufacturing facilities, including pulping facilities and mills for
production of cardboard and moulded fibre packaging.
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•

Glass beneficiation plants with improved sorting equipment to capture small glass fragments
and remove contaminants.

•

Mechanical e-waste processing facilities which can recycle a range of e-waste materials in bulk
quantities. For optimum economic return, they should be able to recycle printed circuit boards
and recover precious metals and rare earth elements. As facilities handling bulk quantities, they
are best located in the Metropolitan region where e-waste from around Victoria can be
aggregated. There may be some transition of current manual handling facilities to mechanical
processing; there may also be some closure of outdated facilities and new market entrants.
New facilities should also be commissioned to handle new materials (such as photovoltaic
panels and batteries) as they enter the waste stream in large numbers.

•

Pyrolysis facilities for energy recovery from waste tyres, including market opportunities for use
of gas/liquid fuel.

•

One or more ‘dirty’ MRFs to recover additional materials from the residual waste stream,
particularly from the C&I sector and multi-unit developments, and thermal energy from waste
facilities (co-located with the dirty MRFs) for energy recovery from the residual waste stream
(including shredder floc) which cannot otherwise be recycled. The facilities could be located in
suitable industrial precincts (e.g. in Melbourne and Geelong) which allow for use of heat and
electricity.
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1.

Introduction

Infrastructure Victoria commissioned this report to gain an understanding of the flows and fates of waste
and recovered resources in Victoria. The project objectives are to provide:
•

a current benchmark of waste data flows, market value, value-add opportunities and fates of materials
in the Victorian waste and resource recovery sector presented within a circular economy context

•

detailed analysis that provides clarity and transparency on the recovery fates of waste and recovered
resources and the markets they enter

•

identification of opportunities to increase recovery rates and improve material outcomes to realise a
circular economy in Victoria.

The investigation involved accessing current datasets from various organisations to develop a baseline of
quantities involved; analysis of waste and recovered resource flows, fates, markets and transaction costs;
and consultation with key stakeholders. This research formed the basis for identification of potential
opportunities for intervention by Infrastructure Victoria in the flow of materials in the context of
developing a circular economy in Victoria.
The Victorian recycling industry is currently experiencing a period of volatility due to a range of market
issues and export bans. Changes to recycling infrastructure could offer the potential for improved industry
resilience and realise local economic opportunities, including transition to a circular economy.
The circular economy seeks to reduce the environmental impacts of production and consumption and gain
more productive use from natural resources. This sees continual reuse and recycling of materials, reducing
the need for extraction of virgin materials, the amount of waste disposed to landfill and our environmental
footprint. The concept is shown in Figure 1.
Figure 1

A circular economy for Victoria

Source: DELWP 2019
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2.

Context

2.1

Management framework

The Victorian waste management and resource recovery planning framework is built on the establishment
of seven geographical regions across local government boundaries:
•

Barwon South West (incorporating nine local councils)

•

Gippsland (six local councils)

•

Goulburn Valley (six local councils)

•

Grampians Central West (12 local councils)

•

Loddon Mallee (eight local councils)

•

Metropolitan (31 councils in metropolitan Melbourne)

•

North East (seven local councils).

Each region has a Waste and Resource Recovery Group (WRRG) established under the Environment
Protection Act 1970, with statutory responsibilities for waste and resource recovery planning. Waste and
material flows are therefore managed and reported according to each region. These regions form the basis
of discussion of regional flows included in this report.

2.2

Data sources

This report uses a synthesis of available data and industry knowledge to provide an evidence-based
foundation for understanding waste and recovered resource flows in Victoria. While Victoria works
towards a circular economy, there is a current gap in available data on some steps included in the
conceptual diagram in Figure 1. There is little data available on the size and scope of remanufacture and
repair/reuse initiatives. There are also some flows of waste to the environment, including litter, illegal
dumping and stockpiles, that are not well quantified. This report therefore focuses on flows as shown in
Figure 2 overleaf.
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Figure 2

Flow of waste and recovered resources

Waste and recycling industry data is complex. The main data limitation in the report relates to data
comparability. The method and quality of waste data collected across Victoria varies between facility,
council and region. Waste is also generally measured by sector (e.g. municipal solid waste, commercial and
industrial, construction and demolition) and by material stream (e.g. organics, plastics, metals, etc.). These
two measures are generated from different data which do not readily reconcile.
Waste data continues to improve with efforts to standardise and expand data collection in Victoria, albeit
data gaps and comparability remain apparent. The most significant data gap is how materials are
processed after collection and where recycled materials flow. After waste is collected, limited data is
reported on processed materials as it moves from facility-to-facility due to the commercially sensitive
nature of this information. Material flow data is critical to understanding how Victoria can transition to a
circular economy. In the absence of in-depth material flow data, the analysis here focuses on material
flows at an aggregated level either by sector or material by region/state.
Most data within this report was obtained from Victorian Government agencies, which collect it for
monitoring and reporting purposes. This mainly comprises tonnes of waste sent to landfill and various
forms of recycling. Where available, this data has been supplemented and sometimes replaced by more
recent industry data or other estimates such as Australian Government data on recycling commodity
exports and plastics recycling.
Table 1 lists the best available datasets used. Note that at the time of writing, 2018-19 datasets were not
available and that 2017-18 has been adopted as the baseline year.
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Table 1

List of datasets used

Dataset

Source

Reference year

Australian Packaging Covenant Organisation (APCO)
packaging flow data

APCO/Envisage Works

2017-18

Barwon South West local govt survey data

Barwon South West WRRG

2017-18

Regional Implementation Plans

Barwon South West, Gippsland,
Goulburn Valley, Grampians Central
West, Loddon Mallee, Metropolitan,
North East WRRGs

Various

National waste database

Department of the Environment and
Energy (DoEE)

2016-17

Victoria in Future 2019

Department of Environment, Land,
Water and Planning (DELWP)

2017-18

Victorian waste flows

Department of Environment, Land,
Water and Planning

2016-17

Goulburn Valley local govt survey data

Goulburn Valley WRRG

2017-18

Loddon Mallee local govt survey data

Loddon Mallee WRRG

2017-18

Metropolitan resource recovery centre network

Metropolitan WRRG

2017-18

Metropolitan reprocessor capacity

Metropolitan WRRG

2017-18

Metropolitan WRRG recycling data

Metropolitan WRRG

2017-18

E-waste reprocessing capacity data

Sustainability Victoria (SV)

2016-17

Landfill composition

Sustainability Victoria

2017-18

Landfill data

Sustainability Victoria

2017-18

Market bulletin data

Sustainability Victoria

2017-18

Plastics data

Sustainability Victoria

2017-18

Statewide Waste and Resource Recovery
Infrastructure Plan

Sustainability Victoria

2015-16

Used tyres material flow analysis and market
opportunities assessment model

Sustainability Victoria

2015-16

Victorian recycling industry annual report

Sustainability Victoria

2017-18

Victorian local govt annual waste services report (inc.
litter)

Sustainability Victoria

2017-18

Victorian e-waste materials flow analysis

Sustainability Victoria

2017-18

Waste export data - Victoria

Sustainability Victoria

2017-18

See Appendix A for more details

Datasets used in the report have been made available to the public in the interest of transparency, where
possible. Some datasets contain sensitive commercial and legal information and are classified as
confidential. Any confidential data included in the report has been de-identified or aggregated to mitigate
disclosure risks.
Some datasets precede the baseline year, in which case a range of factors (including population
projections, household/industry generation rates and industry knowledge) have been used to benchmark
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all data to 2017-18. Other data transformations have also been done to quantify wastes by material, sector
and region as appropriate. Any form of data manipulation may impact on the reliability of the data. Based
on this, the quality of data has been measured throughout the analysis to ensure the methods are
accountable. Each input dataset is ranked with data quality attributes. An analysis of reliability for each
dataset is provided in Appendix A. Overall aggregated data that is routinely collected according to
established standards is generally high quality.
Information on gate fees, material costs and market prices are based on a range of public information from
internet searches, industry publications and estimates based on industry knowledge.
All data used in development of this report is included in the accompanying Microsoft Excel workbook
along with a 20-year waste projection to help identify future demand for infrastructure. Note all numbers
expressed in this report have been rounded, and may include estimates where required for data availability
or quality purposes. Assumptions are detailed in the findings and datasets.

Victorian waste flows

Final

Page 8

3.

Waste pathways

This section details the flow of waste through the Victorian waste and resource recovery network, focusing
on what happens after the point of ‘recover and manage’ in a circular economy. A number of data gaps
and discrepancies have been identified in the datasets used in assessing the waste pathways and are noted
throughout this chapter where appropriate.
Waste pathways are dynamic as they are underpinned by contractual arrangements for waste collection,
disposal and processing and the location of markets (which differ by material and region). Inconsistencies
in some data collection and reporting adds uncertainty around the total waste generated and managed1.
There is also limited information available to identify cross-regional or interstate flows. As such, the
estimated quantities of waste generated by sector in this chapter are to be considered with some degree of
uncertainty. This section discusses current flows as indicated by the available data, noting that future
pathways may be different.

3.1

Generation and management

Waste is generated from three main sectors:
•

municipal solid waste (MSW) – domestic and other waste generated or managed by local government

•

commercial and industrial (C&I) – waste generated by business and industry

•

construction and demolition (C&D) – waste from building and development activities.

Waste from these three sectors may enter the management pathway separately or together. Waste
quantities are recorded at the point of receipt at waste management facilities. There is a regulatory
requirement for the source of waste to be recorded for waste being deposited at licensed landfills,
however this does not include all waste facilities in Victoria. Waste entering unlicensed landfills or transfer
stations (particularly in rural areas) may not be recorded by source.
Not all waste is managed in the same region that generated it, with waste transported to other regions for
processing or disposal to landfill; some waste is also known to be transported to or from other states e.g.
inflows of recyclables from South Australia and outflows of waste to NSW for disposal. The main reasons
for this relate to the lack of reprocessing capacity in some regions for certain materials or lack of landfill
airspace for disposal, collaborative arrangements between Victorian and NSW councils, and sufficient
economies of scale that make transport feasible. Commercial reprocessors are also known to import
materials from generators interstate. Waste quantities transported outside Victoria have been excluded
where known.
Given this, the following sections relate to waste ‘managed’ which aligns with the 2018 Statewide Waste
and Resource Recovery Infrastructure Plan (SV 2018).
There are various data sources that estimate the total waste managed by sector however some are
outdated (e.g. WRRG regional implementation plans) or are aggregated and require some assumptions to
be made. In this report, the total waste managed has been estimated based on the sum of:
•

waste landfilled from SV landfill data

1

Waste ‘generated’ refers to waste that is produced. Waste ‘managed’ refers to waste that has passed through or been managed
(disposed, recovered, other recovery) at waste management facilities but may have been generated in another region.
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•

materials recovered from SV’s Victorian Recycling Industry Annual Report (excludes rock/excavation
stone, soil/sand2 but includes e-waste quantities).

•

other waste pathways such as illegal dumping, littering, abandoned waste from EPA illegal dumping
records and SV’s Local Government Waste Services Report.

This is based on a statewide level given that there is limited up-to-date information available to deduce
waste quantities by region and sector.

MSW
The largest component of MSW comes from kerbside bin collection services (e.g. garbage, co-mingled
recycling, food and garden organics). Other MSW sources include drop-off facilities (including resource
recovery centres, transfer stations and landfills), hard waste collections, litter collections, council street
sweepings and other council activities, and public place waste and recycling services.
In 2017-18, about 2.8 million tonnes of MSW was estimated to be generated in Victoria (around 21% of the
total waste stream). However, this is a conservative figure as there are a number of data anomalies (and
potentially some under-reporting) as a consequence of the following:
•

Subject to contractual arrangements for council collection services, kerbside waste may sometimes
include waste from businesses (or vice versa), for which the split between MSW and C&I waste is
generally not known.

•

Council waste data extends to waste facilities such as resource recovery centres and transfer stations.
Data recording systems often differ across councils, particularly in rural areas, and materials may be
differentially recorded according to weight, volume, number of units, load size or other parameters.
Factors used for standardisation may differ.

•

There are a number of other waste types collected at regional facilities for which records can
sometimes be poor; this includes materials such as tyres, concrete, e-waste, timber and others.

•

The quantities and types of materials received at privately-owned facilities (especially recovered
resources from transfer stations) may not be widely reported.

C&I
About 4.5 million tonnes of C&I waste was estimated to be generated in 2017-18, comprising around 34%
of the total waste generated in Victoria.
Sources of C&I waste differ by region depending on the industry sectors that are present but typically arise
from small to medium enterprises (SMEs) or large businesses. For SMEs, C&I waste may be collected via
council kerbside services or commercial collection contractors, or taken directly to local waste
management facilities. For large businesses, waste is generally collected by commercial contractors,
however some businesses may manage their waste on-site without entering the waste management
pathway. This could include selected waste streams (e.g. industrial organic solids and sludges from an onsite wastewater treatment plant) or entire industry sector practices (e.g. forestry or farming residues which
are left in-situ).
C&I waste data is captured at the point of management however commercial confidentiality concerns
means there are limitations on the information available, particularly at a regional level.

2

Rock/excavation stone and soil/sand are outside the scope of the analysis.
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C&D
C&D waste is generated from residential, commercial and construction and demolition activities and is
generally collected as mixed or segregated streams. C&D waste makes up about 46% of the total waste
generation in Victoria which is estimated to be about 6.1 million tonnes. Similar to the C&I data, C&D data
is commercially sensitive and data availability on pathways is generally limited.

3.2

Sorting

Sorting occurs at various points in the waste pathway and may include source separation at the point of
generation or segregation of materials downstream at waste management facilities. The level of sorting
achieved impacts on the quality of recycling outputs and market viability.
Source separation tends to be inconsistent as it involves manual sorting which relies on individual
knowledge of what can and cannot be recycled. Poor sorting at kerbside contributes to high bin
contamination rates in the co-mingled recycling stream, which impacts on the quality of outputs
downstream. Currently, the average bin contamination rate in the kerbside recycling stream is 11% by
weight for the metropolitan region and 10% in regional areas. However, some areas are known to have
contamination rates as high as 25%. Some sorting also occurs at drop-off facilities prior to downstream
recovery processes.
Material recovery facilities (MRFs) play a significant role in the Victorian waste and resource recovery
infrastructure network, as the network is structured around the collection of mixed waste streams for
downstream sorting. A total of 13 MRFs operate in Victoria, of which five are located in the Melbourne
metropolitan region. All MRFs are owned and operated by private organisations. Some of these MRFs are
also known to receive and sort recyclables from interstate such as South Australia and Tasmania.
Note three MRFs are owned by SKM Recycling, which was recently placed in receivership. The future
operation of the three facilities (two in Melbourne and one in Geelong) is currently uncertain.
Most MRFs sort co-mingled recyclables from the MSW and, to a limited extent, the C&I sectors into
discrete material types for further processing downstream. Some recyclables may be missed during sorting
and end up in the residual stream for disposal at landfill, along with contaminated recyclables.
Only a small portion of C&I recyclables are taken to MRFs. Both C&I and C&D waste can follow various
paths from the point of generation to recovery, often determined by the commercial arrangements in
place with waste management contractors. This includes:
•

Supplier ‘take-back’ arrangements, where supply contracts include return of faulty or unwanted
goods. Logistics companies typically play a major role in these arrangements and there may be a
number of aggregation sites between the waste generator and reprocessor.

•

Single-stream and mostly uncontaminated materials may be taken directly from the point of
generation to reprocessing facilities. Examples include abattoir paunch waste directed to organic
reprocessing facilities and glass bottles collected from pubs/clubs taken to glass beneficiation plants.

•

Small businesses often utilise drop-off facilities (both council and privately-owned), depositing items
such as garden organics (e.g. from lawn mowing, gardening services) and cardboard (e.g. from
retailers) for recycling.

•

There are some stand-alone C&D sorting facilities in Victoria that recover materials with recycling
value from mixed C&D waste. These are typically operated by C&D skip bin hire companies.

•

Some large factories, based on industrial ecology principles, may use waste from another factory as a
raw material, although the incidence of this in Victoria is thought to be low.
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•

A number of large organisations may have national contracts with waste management companies
which allow for collection and disposal of all waste streams. There is often a financial incentive for the
contractors to sort material at their own sites and recover as much material as possible, prior to
disposal of the residual waste.

3.3

Recovery

There are three main recovery pathways in Victoria: repair and reuse, recycling and energy recovery.

Repair and reuse
Repair and reuse shops in Victoria are generally located at resource recovery centres or landfills and
operated by community groups, local councils or not-for-profit organisations. While exact numbers are not
known, there is thought to be fewer than 20 repair and reuse shops in Victoria.
Materials are generally sourced from items diverted from the waste stream; typical items include furniture,
bicycles and homewares. If items are not readily sold (a common occurrence), they re-enter the waste
stream and are usually disposed to landfill. Consequently there is limited data available on the quantity of
materials recovered and flows from repair and reuse shops (e.g. to landfill and for reuse).

Recycling
Most waste that is recovered in Victoria is sent for recycling. In 2017-18, about 8.7 million tonnes of
resources were recovered in Victoria.
The Victorian Recycling Industry Annual Report (SV 2019b) reports on the quantities recovered by material
type (aggregates, masonry and soil, glass, metals, organics, plastics, rubber and textiles). This is a voluntary
reporting system that relies on the willingness of individual organisations to participate. As such, the total
quantities reported each year are likely to differ each year and may not be representative of how much is
recovered from all facilities in Victoria, however it is considered to represent the ‘best’ estimate available.
To align with the scope of the analysis, some data adjustments have been made to account for e-waste and
exclude materials such rock/excavation stone, soil/sand and other rubber waste. The adjusted quantities
of waste recovered in Victoria have been summarised in Table 2 below.
Table 2

Tonnes and proportion of waste recovered in Victoria by material 2017-18
Tonnes

% of total recovered (by
weight)
Organics
1,081,800
12%
Paper and cardboard
1,481,000
17%
Packaging glass
263,700
3%
Plastics
137,200
2%
E-waste
66,200
<1%
Tyres
57,200
<1%
Metals
1,455,600
17%
Textiles
300
<1%
Masonry
4,179,600
48%
All
8,722,500
100%
Estimated quantity of organics excludes the 477,900 tonnes of biosolids
Sum of percentages may not add up to 100% due to rounding
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On a weight basis, almost 50% of waste recovered in 2017-18 comprised of masonry materials. Paper and
cardboard and metals were the next highest types of materials recovered, followed by organics.
There is limited up-to-date data available on the quantities recovered by region by material and crossregional flows from the point of generation to point of recovery across the sectors. Some data is available
from the regional implementation plans prepared by each WRRG. It is uncertain whether the data remains
representative of the current situation however it is considered to provide the ‘best’ indication of
quantities recovered in each region by material given that most reprocessing facilities are likely to still be in
operation.
To provide an indication of the quantities recovered in each region, a number of data sources have been
used and supplemented by some assumptions to fill in data gaps. Victorian data from Table 2 has been
disaggregated to determine the quantity of waste estimated to be recovered in the metropolitan area
(based on 2017-18 data provided by the Metropolitan WRRG) and non-metropolitan area. The quantities
of waste recovered in the non-metropolitan area have been further disaggregated based on the proportion
of waste recovered in each region from the WRRG regional implementation plans3.
Table 3 presents the quantities of waste recovered at reprocessing facilities in each region by material.
Note that the quantities shown in the table for organics are an exception. In the table, the organics
category consists of three sub-streams: food and garden organics, timber, and other organics. Waste
tonnages for food and garden organics refers to how much was recovered in each region rather than how
much was received at reprocessing facilities. Waste tonnages for timber and other organics refers how
much was received at reprocessing facilities in the region.
Table 3

Estimated tonnes of waste recovered in each region by material 2017-18

Organics*
Paper and cardboard
Packaging glass
Plastics
E-waste
Tyres
Metals
Textiles
Masonry
All
*excludes biosolids

Barwon
South
West
77,900
86,200
0
10,500
0
0
0
0
222,400
397,000

Gippsland

Goulburn
Valley

33,700
152,100
0
20,300
0
0
0
0
30,900
237,000

30,200
44,100
0
5,300
0
0
0
0
113,600
193,000

Grampians
Central
West
25,300
12,100
0
2,700
600
0
0
0
17,600
58,300

Loddon
Mallee

Metropolitan

North
East

38,700
61,600
0
7,300
0
0
0
0
158,900
266,500

850,000
1,097,100
263,700
87,900
65,600
57,200
1,455,600
200
3,564,400
7,441,700

26,000
27,900
0
3,300
0
0
0
0
71,800
129,000

Based on industry knowledge, some materials are known to flow from regional areas to the metropolitan
area for reprocessing, such as metals, packaging glass, textiles and tyres, although some sorting may occur
regionally. This has been reflected in Table 3.
Table 3 indicates that most waste that is recovered in Victoria is reprocessed in the Metropolitan region4.

3

Assumes that the proportion of waste recovered in each region by material remains the same each year.
Recovered refers to materials that have been diverted from landfill for reprocessing or use through facilities in the region
irrespective of where the recovery or reprocessing takes place. Reprocessed refers to materials that have passed through
reprocessing facilities in the region.
4
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A wide range of reprocessors operate in Victoria but the available information on their operating status is
generally limited or outdated. Table 4 provides a summary of the types and number of reprocessors in
each region, based on the most recent information available (2015-16 from the Statewide Waste and
Resource Recovery Infrastructure Plan) and updated where known. Note that the table includes some
dismantling facilities that send materials to another facility for reprocessing. Some facilities also accept
more than one type of material and there may be some double counting in the figures in Table 4.
Table 4

Reprocessors by region 2018

Region

Barwon
South
West

Gippsland

Goulburn
Valley

Grampians
Central
West
1
4

Loddon
Mallee

Metropolitan

Food organics
1
2
Garden organics
11
2
1
1
Mixed food and
3
1
garden organics
Timber
2
3
3
Other organics
6
4
7
3
Paper and
1
cardboard
Glass
Plastics
1
3
1
2
Tyres and rubber
Metals
2
Masonry
5
13
3
4
2
Textiles
2
E-waste
1
1
Waste to energy
2
1
2
Source: Statewide Waste and Resource Recovery Infrastructure Plan 2018
Blue refers to reprocessors being present in the region, yellow refers to no reprocessors present

North East

4
2
1
6
2
18
2
5
22
1
5
2

1
4
1

2

2

The data provided in the table may not be representative of the current facilities operating in Victoria given
that there is no up-to-date information available on the number and types of reprocessors operating in
each region. Since the release of the WRRG regional implementation plans, new facilities have been
established, some have closed or been upgraded or changed. There is insufficient information to update
the table at this time but it is considered to be the ‘best’ estimate available.

Energy recovery
While some large energy from waste facilities have been proposed in Victoria, none have yet been
developed. There are a number of small-scale industrial facilities that recover energy from waste which is
generated on-site. Examples in Victoria include energy recovered from piggery manures, almond husks and
timber residues. However as this material is managed in-situ it is not considered to have entered the waste
stream.
Some landfills in Victoria are equipped with methane gas collection systems that generate electricity from
the decay of waste. Methane is generated mainly from the decomposition of food, garden organics and
paper and cardboard waste from MSW and C&I sectors. The quantity of waste contributing to methane
production when landfilled can be considered to be ‘recycled’ in this context.
Data reporting on energy recovery from landfills is not required under Victorian regulation, but is included
in national reporting. At the time of writing, the most recent data available on energy recovery was for
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2016-17. Based on this, about 578,200 tonnes of waste was used for energy recovery (of which 99% was
derived from landfill gas capture and electricity generation).

3.4

Disposal

Landfills are the main waste disposal pathway in Victoria for MSW, C&I and C&D waste. In 2017-18, 61
licensed landfills received non-prescribed waste, of which 23 were in the Metropolitan region. Additional
unlicensed landfills service the waste disposal needs of small population centres (less than 5,000 people).
A number of other sites have landfill licences but are currently inactive or in the process of closing.
Not all waste is landfilled in the region that generates it. Some regional councils transport their waste to
large metropolitan landfills with economies of scale sufficient to offer attractively low prices. Several
hundred thousand tonnes of C&I waste are transferred each year from the Metropolitan region to the
Maddingly Brown Coal landfill in the Grampians Central West region.
Some waste generated in northern areas of the Goulburn Valley, Loddon Mallee and North East regions is
known to be transported to NSW landfills for disposal (e.g. Albury landfill, Buronga landfill). As the NSW
landfill levy does not apply further south than the Illawarra region (around Wollongong), these landfills are
levy-free and generally cheaper than Victorian disposal options. Interstate and cross-regional waste
disposal flows are often undertaken by commercial contractors under arrangements that are confidential
and subject to change. While information is therefore limited, SV (SV 2018) has estimated that over 46,000
tonnes/year is deposited in NSW landfills.
In 2017-18, a total of 4.44 million tonnes of waste was landfilled. This excludes prescribed industrial waste
category B, category C and category C asbestos. About 1.7 million tonnes (39% by weight) was MSW and
2.7 million (61%) was solid industrial waste (i.e. C&I and C&D waste).
There is relatively good data on how much waste is landfilled in each region in Victoria (due to EPA
mandatory reporting requirements), particularly at landfills that have a weighbridge. Landfills without
weighbridges generally report based on volume estimates and are converted to tonnes using conversion
factors, adding some level of uncertainty to the data.
Table 5 shows the quantity of waste landfilled in each region by sector. Note that the data provided is
based on the assumption that C&I waste makes up 65% by weight of the solid industrial waste landfilled,
and C&D makes up 35%.
Table 5

MSW
C&I
C&D
Total

Tonnes of waste landfilled in each region 2017-18
Barwon
South
West
87,000
63,300
34,100
184,500

Gippsland

Goulburn
Valley

63,800
39,500
21,200
124,500

84,200
36,200
19,500
140,000

Grampians
Central
West
80,700
322,700
173,800
577,200

Loddon
Mallee

Metropolitan

North
East

Victoria

104,300
29,400
15,800
149,500

1,281,300
1,273,000
685,400
3,239,700

16,700
5,700
3,100
25,400

1,718,000
1,769,800
953,000
4,440,800

Landfills vary substantially in size. In 2017-18 (excluding prescribed waste) six licensed sites received more
than 100,000 tonnes of waste and 42 sites received less. The landfill accepting the most waste received
almost 30% of the total, as much as the smaller 42 licensed sites.
There is limited information on the composition of waste landfilled in each region. SV conducted a landfill
waste audit in 2018 which provides an indication of the average composition of waste landfilled in Victoria.
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However, this is considered to be a snapshot only given that the composition is likely to vary depending on
the type of landfill receiving the waste (e.g. putrescible or inert) and waste types accepted.
The quantity of waste landfilled by material type and region is provided in Table 6. This has been estimated
on the basis that the average composition of waste landfilled in each region is the same. These estimates
are to be considered with some uncertainty given that there are discrepancies when compared with other
waste flow models. For example, the Victorian e-waste flow model estimates that about 69,000 tonnes of
e-waste were landfilled in Victoria which suggests that the quantity in Table 6 could be an underestimate.
Similarly, the Victorian used tyres material flow analysis and market opportunities assessment model
estimates that 53,500 tonnes of end-of-life tyres are sent to landfill, indicating the quantity landfilled could
also be an underestimation.
Table 6

Estimated tonnes of waste landfilled by region and material 2017-18
Barwon
South
West
60,100
21,400

Gippsland

Organics
41,100
Paper and
14,400
cardboard
Packaging
3,400
2,400
glass
Plastics
18,600
12,600
E-waste
800
600
Tyres
500
300
Metals
5,300
3,500
Textiles
7,700
5,100
Masonry
38,300
24,200
Waste
13,200
9,700
processing
residuals
from MRF
Other waste
15,100
10,700
Total
184,500
124,500
Does not include quantities of shredder floc
Totals may not add up due to rounding

Goulburn
Valley

Loddon
Mallee

Metropolitan

North
East

Victoria

47,500
16,100

Grampians
Central
West
168,200
68,000

52,200
17,100

1,029,600
376,900

8,800
2,900

1,407,300
516,800

2,700

9,500

3,000

58,800

500

80,400

14,100
700
300
3,700
5,500
23,200
12,800

58,600
1,300
2,000
19,900
27,000
181,400
12,300

15,000
900
300
3,800
5,700
20,200
15,800

327,600
12,800
8,900
97,900
138,300
752,100
194,800

2,600
100
100
700
1,000
3,800
2,500

449,100
17,300
12,300
134,800
190,200
1,043,300
261,100

13,200
140,000

28,900
577,200

15,500
149,500

242,000
3,239,700

2,500
25,400

328,000
4,440,800

Table 6 indicates that most of the waste landfilled in Victoria is organic waste. Masonry materials are the
second largest type of waste landfilled, followed by paper and cardboard and plastics.

Disposal costs
Disposal costs generally differ across Victoria according to waste type, quantity, location and facility type,
although some trends are common:
•

Waste from the C&I sector is the most expensive to dispose of to landfill; this reflects the higher
management risks and environmental protection requirements. A number of council-owned facilities
will only accept C&I waste in small amounts (e.g. limited to 3-tonne trucks) or will not accept it at all
(particularly at transfer stations).

•

Drop-off fees for recyclable material are lower than fees for waste which is deposited to landfill. This
price differential applies to MSW, C&I and C&D waste, but may not be sufficient in all cases to drive
separation of recyclables from landfill waste. Examples include:
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-

-

C&I waste where the labour cost of separation, logistics of storage and other issues are believed
by individual businesses to outweigh the reduced cost of disposal of the recyclable component of
their waste stream
self-hauled MSW where householders are not inclined to separate their waste.

•

Waste from the C&D sector is the cheapest to dispose of to landfill as the bulk of the material is inert
waste, with lower environmental risks and management costs. Much of it can be separated and
recycled (e.g. concrete, bricks, timber). Some landfills (e.g. Fyansford landfill in the Barwon South
West region) accept only inert waste.

•

Council facilities often accept materials at no cost when they can be recycled (e.g. comingled
recyclables, metals) or at minimal cost (e.g. garden organics, e-waste).

•

Fees are charged by weight at large facilities which have a weighbridge installed. Many rural facilities
do not have a weighbridge and charge by volume or container size (e.g. car boot load, trailer/tandem
trailer). For selected items, the fee may be charged per unit (e.g. tyres, televisions).

•

Some facilities impose a minimum charge regardless of the amount of waste, and others (particularly
council facilities) charge different rates for residents or non-residents.

•

Some councils provide ‘tip vouchers’ to their ratepayers, allowing free waste disposal for a set number
of visits. This can sometimes be in conjunction with pre-bushfire season clean-ups.

Landfill gate fees include the Victorian landfill levy, which for the 2017-18 baseline year of this report was:
•

$63.28/tonne for all waste types in the metropolitan area and regional cities (now $65.90/tonne)

•

in rural areas, $31.71/tonne for municipal waste and $55.46/tonne for industrial waste (now
$33.03/tonne and $57.76/tonne respectively).

The levy has risen approximately 2% per year since 2017-18 and is currently the subject of a Victorian
Government review.
Disposal fees for self-hauled MSW deposited at regional facilities range between $12 and $25 per car load.
This is lower than at facilities in the Metropolitan region, where comparable waste attracts fees between
$23 and $50 per car. Disposal fees for bulk loads of MSW are based on different units (e.g. m3, tonnes) at
different facilities, making comparison difficult.
Advertised fees for landfill disposal of C&I waste range between $173 and $246/tonne (including levy) in
the Metropolitan region, and between $172 and $240/tonne in regional areas. The calculated average fee
in the Metropolitan area ($198/tonne) is marginally higher than the regional average ($194/tonne),
reflecting the higher value placed on the site’s airspace. However as generators with large quantities of
waste to dispose of can often negotiate a discount on the advertised fee, the actual fee paid at
Metropolitan landfills (where quantities are generally larger) may be closer to (or less than) the fee applied
at regional landfills.
A small number of Metropolitan transfer stations will accept C&I waste; disposal fees at these facilities are
generally at the higher end of the range mentioned above (around $230/tonne) to reflect the additional
cost of transport to landfill.
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3.5

Other

Some waste generated in Victoria enters the environment as litter, illegally dumped or abandoned waste
and is referred to as ‘other’ waste in this report. Litter is generated mainly from the MSW sector, while
most waste that is illegally dumped or abandoned is thought to come from the C&I and C&D sectors. The
scale of environmental discharges vary significantly by year, region and composition (particularly for illegal
dumping incidents and abandoned waste). If collected, this waste is generally taken to landfill for disposal.
Data on roadside litter and illegal dumping is captured in local government and EPA recording systems. At
the time of writing, only the local government data was available. Based on this, about 202,700 tonnes of
litter, illegal dumping and abandoned waste were reported to be present in the environment in Victoria.
This is considered to be underestimated and is likely to change annually.
Recent high-profile incidents where waste has been abandoned due to company failures or defaults
include:
•

approximately 175,000 tonnes of C&D waste near Lara (in Barwon South West region)

•

approximately 9,500 tonnes of tyres near Stawell (now removed by the EPA)

•

approximately 5,000 tonnes of tyres near Numurkah (now removed by the EPA).

It is possible there are others yet to be identified.
Large amounts of abandoned waste can include materials that could be recycled (e.g. tyres, C&D waste).
Subject to how the abandoned waste arises, some stockpiles may be diverted to a reprocessing facility
rather than to landfill for disposal. However, this varies on a case-by-case basis and information on the fate
is generally limited unless made available by the EPA.
Stockpiling of sorted recyclables is currently occurring in Victoria, with MRF operators and reprocessors
holding material pending a return to better market conditions. If the company fails, there is a risk that the
sorted material could also be abandoned, requiring government intervention for disposal. The period for
which each company can feasibly stockpile material is unknown; it is possible that unless markets improve
in the short to medium term, much of the stockpiled material may need to be landfilled. Some industry
estimates suggest there is around 130,000 tonnes of recyclables currently stockpiled in Victoria.

3.6

Summary

Across all three MSW, C&I and C&D sectors in Victoria, a total of 13.4 million tonnes were estimated to be
managed in 2017-18. About 8.7 million tonnes were recovered, 4.4 million tonnes were landfilled and
about 200,000 tonnes entered the environment as litter, illegal dumping or abandoned waste. The overall
recovery rate for Victoria was about 65% in 2017-18.
Quantities of waste managed by sector, fate and material type have been estimated in Table 7. Note this is
based on a number of datasets and assumptions to fill data gaps which are provided in detail in the
accompanying Microsoft Excel workbook. The data provided in Table 7 has also been expressed
diagrammatically as shown in Figure 3.
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Table 7

Estimated tonnes of material landfilled, recovered and managed in Victoria, 2017-18

Material category
Landfilled*
Recovered
Other
Managed
% recovered
All
1,718,000
1,027,800
13,800
2,759,600
37%
All
1,769,800
2,748,200
0
4,518,000
61%
All
953,000
4,946,500
188,800
6,088,300
81%
All
4,440,800
8,722,500
202,700
13,366,000
Organics
1,407,300
1,081,800
2,489,100
43%
Paper and cardboard
516,800
1,481,000
1,997,800
74%
Packaging glass
80,400
263,700
344,100
77%
Plastics
449,100
137,200
586,300
23%
E-waste**
17,300
66,200
83,500
79%
Tyres**
12,300
57,200
69,500
82%
Metals
134,800
1,455,600
1,590,400
92%
Textiles
190,200
200
190,400
<1%
Masonry
1,043,300
4,179,600
5,222,900
80%
Waste processing
261,100
0
261,100
0%
residuals from MRF
Other waste
328,000
0
202,700
530,700
0%
Totals may not add up due to rounding. Tonnages exclude energy recovery and biosolids.
*refers to quantities of waste taken directly to landfill for disposal and does not include residual waste from
reprocessing facilities (except from MRFs)
**quantity landfilled is likely to be an underestimate which indicates a much higher recovery rate than expected
(based on the Victorian e-waste flow model and the Victorian used tyres material flow analysis and market
opportunities assessment model). The recovery rate is considered to be an overestimate.
MSW
C&I
C&D
Victoria
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Figure 3

Waste flows in Victoria by material
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Waste quantities managed in each region by material have also been estimated in Table 8. As noted in the
earlier section, the estimated quantity of organics in each region refers to the amount generated rather
than that managed at waste management facilities. The table also does not include 477,900 tonnes of
biosolids or 578,200 tonnes of waste used for energy recovery.
Table 8

Total waste managed by region and material in tonnes 2017-18
Barwon
South
West
138,000
107,600

Gippsland

Goulburn
Valley

Grampians
Central
West
193,500
80,100

Loddon
Mallee

Metropolitan

North
East

Victoria

Organics
74,800
77,700
90,900
1,879,600
34,800
2,489,100
Paper and
166,500
60,200
78,700
1,474,000
30,800
1,997,800
cardboard
Packaging
3,400
2,400
2,700
9,500
3,000
322,500
500
344,100
glass
Plastics
29,100
32,900
19,400
61,300
22,300
415,500
5,900
586,300
E-waste
800
600
700
1,900
900
78,400
100
83,500
Tyres
500
300
300
2,000
300
66,100
100
69,500
Metals
5,300
3,500
3,700
19,900
3,800
1,553,500
700
1,590,400
Textiles
7,700
5,100
5,500
27,000
5,700
138,500
1,000
190,400
Masonry
260,700
55,100
136,800
199,000
179,100
4,316,500
75,600
5,222,900
Waste
13,200
9,700
12,800
12,300
15,800
194,800
2,500
261,100
processing
residuals
from MRF
Other
193,000
12,700
14,600
30,700
17,500
258,600
3,400
530,700
waste
All
759,300
363,600
334,400
637,200
418,000
10,698,000
155,400
13,366,000
Tonnes of organics managed does not include 477,900 tonnes of biosolids
Table does not include 578,200 tonnes of waste used for energy recovery
Other waste includes illegal dumping, litter and abandoned waste (e.g. 175,000 tonnes of C&D waste near Lara)

Table 8 indicates that most materials generated in Victoria are managed in the Metropolitan region.
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4.

Material flows

This section describes flows of recovered resources by material, including source, quantity, quality, supply
chains, markets and commodity prices. Current and future issues for recovery, management and endmarkets are identified as applicable.
The detail and quality of information on recovery and markets differs by material. Standards for recovery
data for some materials are more well-developed than others; markets for some materials are robust and
well-established, while others are still in development stage or non-existent. The level of detail of the
following discussion may therefore differ according to each type of material.

4.1

Organics

There are a number of different organic material streams and information on their management varies.
Typically figures for MSW organics are strong as data recording systems via councils and SV are well
established. However, some gaps and inaccuracies can enter the information database through examples
such as the following:
•

The weight of organic waste can vary depending on moisture content and how degraded the material
is. Garden organics dropped off at council facilities may be stockpiled for lengthy periods prior to
processing; the amount of organics measured (e.g. the volume of material either pre- or postmulching) may depend on how long the material has been stockpiled and how much moisture it
contains.

•

One composter may report tonnages of liquid waste (thereby inflating tonnes recovered) while
another may not report it, or only report an estimated solid component of the liquid waste stream
received.

•

Informal organics recovery, such as timber recovered through reuse of demolition timber; single use
pallets reused or burnt as fuel; food processing waste in regional areas sent to farms as supplementary
feed.

The estimated quantity of organics recovered and managed is shown by region in Appendix B; Victorian
figures are detailed in Table 9 (overleaf). Note this does not include primary industry organics such as
forestry wastes, crop stubbles and residues, fisheries waste, paunch, prunings, grain dust, fruit and
vegetable trimming and sorting shed wastes, etc., unless these wastes enter into the landfill or organics
recovery sector.
The estimated quantities of biosolids shown in Table 9 refer to 2016-17 data given that 2017-18 was not
available. There is also limited data was available on the quantities of biosolids by region. As such, biosolids
have been excluded from the analyses in the earlier sections.
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Table 9

Estimated tonnes of organics managed in Victoria 2017-18

Material

Recovered

Food organics

Landfilled

Managed

Recovery rate (%)

46,300

828,800

875,100

5%

397,400

176,700

574,100

69%

18,300

Not known

18,300

-

Timber

187,600

401,800

589,400

32%

Biosolids/other organics

910,100

<1% stockpiled

910,100

-

1,559,700

1,407,300

2,967,000

53%*

Garden organics
Mixed food and garden organics

Total

*if biosolids are excluded, organics recovery rate is 43%.

There are some regional differences in the quantities of organics identified as recovered and disposed:
•

Grampians Central West and Goulburn Valley regions have significantly higher than average food
waste generation per capita and high levels of recovery compared to the state average; this can be
attributed to major food processors in Ballarat and Shepparton/Mooroopna that are known to recover
most food waste.

•

A number of large food processors in the North East region are known to dispose of little waste
because by-products are recovered into manufactured animal feeds. The region also has high levels of
household participation in food organics and garden organics (FOGO) municipal collection services,
reducing the proportion of food in landfilled garbage.

•

Due to the rolling introduction of FOGO services across Victoria, particularly where food collection has
been added to existing garden organics collections, there may be some classification of ‘mixed food
and garden organics’ as ‘garden organics’ in current datasets.

Food organics
Estimated tonnages of food organics generated and recovered for each region in Victoria are shown in
Table 10.
Table 10

Estimated tonnes of food organics generated and recovered in Victoria 2017-18

Region

Recovered

Landfilled

Generated

Barwon South West

4,400

37,800

42,200

Gippsland

2,800

26,600

29,400

Goulburn Valley

1,300

32,600

33,900

Grampians Central West

1,000

77,200

78,200

Loddon Mallee

1,400

37,800

39,200

34,000

610,600

644,600

1,500

6,200

7,700

46,300

828,800

875,100

Metropolitan
North East
Total

Totals may not add up due to rounding

Details of how recovered food is processed are not available, but most goes to either composting, animal
feed production or energy recovery.
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Garden organics
The majority of garden organics are recovered by local government kerbside collection services or drop-off
facilities, and most are processed via commercial or municipal composting. Composters report that
organics typically lose 30-40% of their input weight through biodegradation and evaporation during
processing, and 5-10% by weight of inputs are screened out of final products as contaminated ‘oversize
materials’, consisting of larger woody particles, plastics, rocks and other physical contaminants. The actual
reductions and losses during processing will depend on inputs and how materials are processed, with some
processors having more significant losses due to drying of products and/or more stringent screening of end
products, resulting in higher proportions of materials being rejected as oversize. However, on the basis of
reports by processors, it can be assumed that 1 tonne of input garden organics will be converted into 500600 kg of marketable compost and 50-100 kg of unmarketable oversize.
Estimated quantities of compost and mulch products, as well as low or zero value oversize, generated by
the recycling of garden organics are shown in Table 11. An increasing number of councils are providing
FOGO collection services; as these materials are predominantly garden organics by weight, they have been
included in this table.
Table 11

Estimated recovery of food and garden organics by region 2017-18

Region

Estimated tonnes of garden
and food
Formal
/captured by
data
collection1

Barwon South
West

43,600

Gippsland

28,300

Est Informal
recovery2
4,360

Estimated compost and mulch produced

Tonnes3

26,200

Main markets/uses4

Agriculture 60%

Estimated
oversize
material5
4,360

Urban amenity 40%
2,830

17,000

Agriculture 80%

2,830

Urban amenity 20%
Goulburn Valley

12,500

1,250

7,500

Agriculture 20%

1,250

Urban amenity 80%
Grampians
Central West
Loddon Mallee

9,900

990

5,900

Agriculture 80%

990

Urban amenity 20%
14,100

1,410

8,500

Agriculture 60%

1,410

Urban amenity 40%
Metropolitan

338,900

33,890

203,300

Agriculture 60%

33,890

Urban amenity 40%
North East

14,900

1,490

8,900

Agriculture 70%

1,490

Urban amenity 30%
Total

462,000

46,200

277,300

Agriculture 60%

46,200

Urban amenity 40%
Notes:
1. Quantities of materials recovered in the region, not quantities processed in the region.
2. Based on assumption that 90% of recovery is captured in data.
3. Based on 600 kg compost per tonne of input.
4. Based on industry information about markets for products.
5. Based on 10% of input weights being lost as oversize (i.e. contamination).
Totals may not add up due to rounding
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Some garden organics are processed via local government and privately-operated resource recovery
centres where organics are shredded and sold or reused as undifferentiated mulch. Small quantities of
garden organics are burnt at remote facilities.
A summary of known food, garden and industrial organics processing infrastructure is shown in Table 12.
Table 12

Processing of organics by region 2017-18

Region
Barwon
South West

Location of main
processing
facilities serving
the region

Sources of inputs

Tonnes/year received/processed in
region

Anakie

•

Municipal garden

~41,000 tonnes from the region

Camperdown

•

Municipal garden and food

Naroghid

•

Commercial and industrial
food

•

Biosolids

Shepparton

•

Municipal garden and food

<3,000 tonnes

Dutson Downs

•

Municipal garden and food

12,500 tonnes from the region

Mount Duneed
Colac
Other minor

Gippsland

Morwell

Approx. 60,000 - 80,000 tonnes from
metropolitan Melbourne

Other minor
Goulburn
Valley

Shepparton

•

Municipal garden

12,600 tonnes from the region

Stanhope

•

Municipal garden and food

•

Commercial and industrial
food

The region also accepts large volumes
of organics (~60,0000- 80,000
tonnes/year from outside the region)

•

Municipal garden

12,400 tonnes from region plus 5,000 10,000 tonnes from metropolitan
areas

Grampians
Central West

Mount Wallace

Loddon
Mallee

Stanhope

•

Municipal garden

14,100 tonnes from the region

Other minor and
private

•

Municipal garden and food

•

Commercial and industrial
organics

The region receives large volumes of
pasteurised organics and compost
from other regions

Bulla

•

Municipal garden

160,000-240,000 tonnes1

Epping

•

Municipal food and garden

Southern
Dandenong X 2

•

Commercial food

•

Commercial industrial
organics

Wollert

•

Commercial and industrial
liquid and food organics

Dutson Downs
(via transfer
facilities

•

Municipal garden

•

Municipal food and garden

•

Biosolids

Metropolitan

Other minor

Dingley Village

120,000-200,000 tonnes2

Stanhope
Mount Wallace
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Region

Location of main
processing
facilities serving
the region

Sources of inputs

Tonnes/year received/processed in
region

North East

Shepparton

•

Municipal garden

14,900 tonnes generated in the region

Stanhope

•

Municipal garden and food

Other minor

•

Commercial and industrial
organics

Most processed outside of the region
in Goulburn Valley or NSW

There is some movement of material both within the state and interstate, including the following:
•

Good quality composted mulch and soil conditioner composts are imported from South Australia
(Mount Gambier), mostly to Metropolitan, Barwon South West and Grampians Central West regions.
Smaller amounts of compost are sold from Adelaide and surrounds to the Loddon Mallee region
(Mildura and Swan Hill). Quantities are uncertain but are thought to be in the order of at least 20,000
tonnes/year of compost and mulch.

•

Various unquantified amounts of bagged compost and mulch products are imported to Victoria from
SA, Queensland and NSW.

•

Victoria is not thought to export significant amounts of compost products to other states.

•

Within Victoria, organics are transported from:
- Metropolitan councils to processing facilities at Stanhope, Dutson Downs and Mount Wallace,
estimated to be in the range of 80,000-120,000 tonnes/year with resulting compost products
being mainly sold into agriculture markets.
- North East councils to Shepparton and Stanhope, estimated at around 7,000-10,000 tonnes/year
- Barwon South West councils to Shepparton, estimated at less than 3,000 tonnes/year
- Metropolitan processing facilities are selling large volumes (estimated 40,000-60,000
tonnes/year) of pasteurised materials into agriculture markets, mainly in central and northern
Victoria.

Gate fees paid to organics processors vary from $35-70/tonne of garden organics to $70-120/tonne for
processing food and FOGO materials. In regional Victoria, some council facilities still receive small vehicle
loads of domestic garden organics for free during peak periods of the year or all year round to reduce
illegal dumping and promote clearance of fire risks on private land.
The values of organics products vary; indicative markets and values are shown in Table 13.
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Table 13

Indicative prices for compost products

Domestic/urban markets
Product

Agriculture markets
$

Product

$

Pasteurised and immature soil
conditioners and fine mulches
(mainly sold to soil blenders and
landscaping suppliers)

$5-30/tonne

Pasteurised soil conditioner

$5-10/tonne,
plus freight if
over 20 km

Composted soil conditioner

$50-110/tonne

Composted soil conditioner

$5-30/tonne,
plus freight if
over 20 km

Blended top soil

$50-130/tonne

Blended soil/growing media

Limited market
potential

Blended compost fertiliser and soil
amendments

$60-200/tonne

Blended composts with fertiliser or
other soil amendments

$60-200/tonne

Mulches

$0-70/tonne

Mulches

$0-70/tonne

Biochar

$300-1,200/

Biochar

$300-1,200/

tonne (in bulk)
Oversize

None or
negative value

tonne (in bulk)
Oversize

None or
negative value

During periods of oversupply, some composters will supply composts at delivery cost to avoid exceeding
licensing or site capacity limits on the quantities of materials on-site. Many composters servicing local
government cover the costs of processing through gate fees charged for the receival of materials, so can
afford to market products at discounted prices much lower than were demanded in the past and below
publicly stated pricing of products. Most composters sell products wholesale to businesses that value-add
(e.g. soil blending) and retail products to the urban amenity market at higher prices. This is particularly the
case for sales of pasteurised and immature composts and fine mulches. Agricultural markets are more
price-sensitive than the urban amenity markets and composters will adjust prices on the same products in
order to meet large bulk-delivery orders to agricultural markets.
Production and market demand for biochar in Victoria is mostly limited to ‘boutique’ sales into the urban
amenity market where products are sold in 4-30 litre packages at high per unit prices. The commercial
agronomic value of products is not well established, and the current prices demanded for products limits
market demand. Some markets are emerging for biochar use in specialised growing media (e.g. orchid
growing potting mixes, bagged composts marketed as containing biochar) and biochar-fertiliser products.
The viability of biochar production will likely depend on the establishment of biochar kilns that also
generate useable heat and/or power and possibly liquid extracts such as ‘wood vinegar’ which have
agronomic or other uses. Currently markets for wood vinegar are limited to boutique sales into urban
amenity markets and the commercial agronomic value is not well established.

Timber
Information on the current generation and management of timber waste is generally poor. SV recycling
sector surveys partially capture recovery but other information on the source and management pathway is
limited. Estimates are based on the Victorian Industry Recycling Annual Report, landfill data and studies
undertaken by SV which indicates:
•

around 589,400 tonnes/year of timber waste is generated (mostly from C&D building materials and
C&I pallets)
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•

around 187,600 tonnes/year (ranging between 130,000 and 200,000 tonnes/year) is collected for
recovery and processing, mostly for packaging and mulch products, although some reuse occurs in the
C&D sector

•

around 401,800 tonnes/year is sent to landfill (including 65,000-120,000 tonnes of treated timber and
175,000-280,000 untreated timber).

Typical transaction costs include around $40/tonne for collection of timber for recovery, and $30-50/tonne
for reprocessing. As an end-product, low value timber sells for around $10-60/tonne, however it is
currently not economically viable to recover.
Most timber is converted to mulch products used for landscaping and soft-fall, with relatively small
quantities going to energy recovery, animal bedding, kitty litter, biochar production and engineered timber
products.
Some waste timber (10,000-20,000 tonnes/year) from metropolitan Melbourne is being exported to SA for
biochar production and composting. Around 30,000 tonnes/year from metropolitan Melbourne and NSW
is transported to the North East region for the production of engineered timber products.

Biosolids
National reporting data provided by the Australian and New Zealand Biosolids Partnership suggests Victoria
currently generates in the order of 482,700 tonnes of dewatered biosolids per year, with 65% (313,770
tonnes/year) going directly to beneficial reuse in agriculture, 31% (149,640 tonnes/year) going to land
rehabilitation or on-site land-farming, 3% (14,480 tonnes/year) going to compost prior to beneficial land
application, and 1% (48,300 tonnes/year) going to stockpiles.
Some water authorities generate biogas energy from treated sewerage, and they and others are
investigating further opportunities for anaerobic digestion and thermal energy recovery options that would
reduce the generation of biosolids and create an alternative to land application. The presence of persistent
organic pollutants, especially per- and poly-fluorinated alky substances and other contamination may
restrict future land application of some biosolids, and thermal energy recovery and/or biochar production
options may be needed. Over 80% by weight of biosolids in Victoria are generated by major water
treatment facilities servicing metropolitan Melbourne and Geelong, and these typically have greatest risk
of chemical contamination and opportunity for alternative treatment technologies.

4.2

Packaging glass

Most glass packaging is received at MRFs as a component of a comingled recycling stream from the MSW
and C&I sector. Most MRFs in Victoria sort glass into a single mixed stream (with further sorting by colour
undertaken at a glass beneficiation plant). Due to issues of broken glass fines contaminating other
materials in the same comingled system, there is some interest in a separate collection system for glass;
separate collection is currently being trialled by two Victorian councils but is not widespread.
There are some collections of separate glass packaging from pubs, clubs and large cultural venues; this
material does not go to MRFs for sorting but is sent directly to beneficiation plants. These plants sort
material into different coloured glass, remove contaminants and crush glass, ready for re-use (e.g. in
remanufacture of glass or other applications).
There are three glass beneficiation plants in Victoria, all located in Melbourne; these are operated by Visy,
Polytrade and an SKM-associated company (Glass Recovery Services). Other SKM companies have recently
been placed in receivership and the business has ceased trading. At the time of writing, Glass Recovery
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Services has not been placed into the hands of receivers but has ceased operations (due to EPA restrictions
on the amount of material able to be accepted). It is possible the beneficiation plant may recommence
operations under different ownership, however its future is currently uncertain.
The capacity of all three beneficiation plants is unknown, although SV estimated the combined capacity of
two of the plants at 173,000 tonnes/year (SV 2018). Significant stockpiling occurs at most sites, with some
stockpiles estimated to be years old. While Glass Recovery Services remains closed, there is likely to be
additional amounts of glass sent to landfill.
It is estimated that around 264,000 tonnes of glass were recovered in Victoria in 2017-18; contaminants
and other residuals accounted for around 80,000 tonnes, with the remaining 185,000 tonnes recycled.
Estimates for 2017-18 by WMRR and SV (Recovered Resources Market Bulletin, July 2019) indicate the
following composition by colour at beneficiation plants: amber 21%; flint 33%; and green 16%. The
remaining 30% is lost in sorting, e.g. glass fines, contaminants.
Most glass cullet from the beneficiation plants is fed to the
one Melbourne-based glass manufacturer in Victoria
(Owens-Illinois). Owens-Illinois produce around 180,000
tonnes/year of glass containers in Melbourne, of which
around 37% (66,600 tonnes) is glass cullet. There is some
capacity to increase the percentage of cullet used to around
50-60%, or even higher for amber and green glass. However
market demand is affected by the mismatch of different
colours in different states (e.g. oversupply in Victoria of
green glass results in some transport to South Australia for
wine bottle production), as well as the inability of local
manufacturers to absorb quantities of imported glass
packaging (e.g. from imported wine, beer and food). Consequently supply of glass for recycling is generally
greater than demand, leading to stockpiling and glass ‘mountains’.
Markets for lower grade, lower value uses such as roadbase, abrasives and filter media are developing.
Alex Fraser recently opened a Melbourne-based recycling facility capable of crushing glass and glass fines
into sand for use in construction activities. The capacity of the facility is believed to be around 800
tonnes/day.
MRFs delivering a mixed glass stream to beneficiation plants are receiving between $0 and $30/tonne for
material (subject to quality and quantity). Deliveries of cleaner glass direct from pubs/clubs are receiving
around $70/tonne from beneficiation plants. The glass beneficiation process is believed to cost around
$150-200/tonne; the amount received by beneficiation plants for clean glass cullet is not known but is
believed to be only marginally above process costs.
There is some interstate movement of glass (generally where there is demand for particular colours of
glass), but little export (due to low value and high weight relative to transport costs).
Interstate experience suggests that glass returned from container deposit schemes (CDS) is cleaner and in
higher demand and value than glass collected in the comingled recycling stream. There is a potential risk
that glass from interstate sources could displace Victorian glass from recycling processes if Victoria does
not introduce a CDS or separate collection systems.
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4.3

Paper and cardboard

The source of paper and cardboard generally determines the quality and demand for the material in endmarkets. Paper and cardboard collected in Victoria in mixed form from the MSW sector (via comingled
recycling systems) suffers from contamination by broken glass. Despite sorting of comingled material at
MRFs, glass fines can become embedded in paper and cardboard, affecting the quality of the material and
causing downstream damage to recyclers plant and equipment. This affects the current demand and price
for this material, although this may change if separate collections of glass (refer Section 4.2) become wellestablished. The closure of SKM is also likely to see significant quantities of paper and cardboard from the
MSW sector being landfilled in the short term.
Paper and cardboard collected from the C&I sector is generally free of glass contamination and more
valued by recyclers. Commercial collections include shredding services for confidential documents,
cardboard collection contracts for national retailers, archive automation and others.
It is estimated that around 1.481 million tonnes of all types of paper and cardboard were recovered in
Victoria in 2017-18. Material sub-streams are further discussed below.

Mixed paper and cardboard
Mixed paper and cardboard includes a range of cardboard and packaging paper, including liquid
paperboard, old corrugated cardboard and boxboard, as well as unsorted material from kerbside
collections. Some (particularly old corrugated cardboard) is collected and sold separately, however there is
a lack of data on the quantities generated and collected for individual types; consequently for this report
aggregated data has been categorised as mixed paper and cardboard.
Around 487,400 tonnes of paper and cardboard were recovered in Victoria in 2017-18. Cardboard is likely
to represent the largest component although no separate figures are available.
It is estimated that around two-thirds of cardboard is derived from C&I sources. The largest collections are
from supermarkets which have national collection contracts with recyclers. There are also some MSW
drop-off facilities provided by councils for local retailers; these are generally for mixed paper and
cardboard streams. There are also some interstate flows of cardboard into Victoria, primarily from South
Australia and Tasmania.
Cardboard is generally recycled back into cardboard, and may include a mix of virgin and recycled fibre. It
also has a market outlet into moulded fibre packaging and smaller applications into kitty litter production
and insulation. A significant proportion is exported for reprocessing in mills located in Asia, with prices
around $150-200/tonne for old corrugated cardboard and $75/tonne for boxboard.
A high proportion of MSW paper and cardboard has traditionally been sold as a mixed product. The market
for this into both the export and local market is now extremely limited, with mixed material generally
unsaleable with nil market value. There is believed to be a large quantity of mixed grade paper and
cardboard currently stockpiled in Victoria.
Visy is understood to be the only MRF operator sending mixed product to recycling; it is the only operator
which also owns a papermill (at Coolaroo), and can therefore integrate recycled material through
processing to end-markets.
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Office paper
Office paper is collected from both the MSW and C&I sector, although more of the commercial sourced
material is suitable for high value applications due to lower contamination. Around 165,000 tonnes were
recovered in 2017-18.
The value of recovered office paper is currently around $350/tonne.
The largest producer of office paper in Australia is the Australian Paper Mill (located in Gippsland). It
incorporates two waste paper recycling plants and can blend virgin and recycled fibre. Consumption of
office paper peaked in 2000 before a marked decline commencing with the 2008-09 global financial crisis.
Nevertheless there is likely to be continued demand for office paper with recycled content, and the
Gippsland mill may be able to increase the amount of recycled paper accepted for processing.
Office grade paper has a smaller market outlet into moulded fibre packaging. There is also potential for
Victoria to export recycled office grade paper as pulp (rather than waste paper) into mills in Asia. Due to
limited demand for an additional Victorian paper mill, this would likely require a dedicated pulping facility
for the export market.

Newsprint and magazine paper
Newsprint consumption has been declining in recent years in line with the transition to digital news
sources, however magazine consumption has generally remained stable (with growth in selected areas
such as catalogues). Nevertheless in 2017-18 around 754,500 tonnes were recovered in Victoria.
Victorian recovery rates of newsprint and magazine paper are currently around 80%; this includes material
that due to quality and sorting issues is sold as mixed paper and cardboard (for which prices are low or
non-existent). Uncontaminated newsprint and magazine paper from the MSW sector are becoming more
difficult to recover due to glass fines and the presence of liquids; consequently only a small amount is
recycled back into newsprint. Material from the C&I sector is more valued, achieving market prices around
$190/tonne.
Demand for quality material for applications in newsprint, moulded paper, kitty litter and insulation are
expected to rise, as the availability of recovered paper diminishes in line with digital media growth.

4.4

Plastics

There are seven different categories of plastic types which have different uses and markets:
1. polyethylene terephthalate (PET)
2. high density polyethylene (HDPE)
3. polyvinyl chloride (PVC)
4. low density polyethylene (LDPE)
5. polypropylene (PP)
6. polystyrene (PS)
7. all others (including composites).
Mixed plastics collected from MSW comingled recycling are
sorted and baled at MRFs in either of two ways:
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•

into three different streams:
- PET
- HDPE
- mixed plastics. As there is generally some residual PET and HDPE which slips through the sorting
process, the mixed plastics usually comprise around 20% PET, 20% HDPE and 60% all other
plastics. These mixed plastic bales are referred to as 2:2:6 bales, reflecting this ratio.

•

into a single mixed plastics grade (incorporating all 1-7 types). As the incoming MSW comingled
recycling feedstock usually comprises around 40% PET, 40% HDPE and 20% all other plastics, these
mixed plastics bales are referred to as 4:4:2 bales.

Some MRF operators with international partners may export 2:2:6 and 4:4:2 bales for further sorting (due
to cheaper sorting costs overseas). It is believed that some containers of mixed plastics that were recently
intercepted (and targeted for return) by authorities in countries such as Malaysia and Indonesia reflected
these arrangements. Given the increased attention by most Asian authorities, the continuation of this
practice is questionable, and is likely to give increased impetus to local sorting of plastics.
There is a significant waste plastics stream from the C&I and C&D sectors which is not directed to MRFs,
but is collected separately by commercial contractors for local recyclers.
Data on the amount of plastic recovered from all sectors in Victoria by type is shown in Table 14
(summarised from the accompanying Microsoft Excel workbook). Note this excludes contamination and
other sorting losses.
Table 14

Estimated plastics recovered 2017-18

Plastic type

Tonnes

PET

27,100

HDPE

38,100

PVC

3,100

LDPE

24,800

PP

22,000

PS

5,700

Other

7,000

Mixed plastics (ex MRF)

2,500

Total

130,300

Totals may not add up due to rounding

A number of key market factors apply across most plastic types:
•

Plastic packaging can generally be produced in clear or tinted form. Clear plastic recyclate commands
higher prices than coloured recyclate based on the broader market opportunities for the material.

•

Not all recycled plastic can be used in food contact applications; generally a chemical (not mechanical)
recycling process is needed to produce food grade plastics. Most plastic recyclers in Victoria cannot
produce food grade materials. There is strong and increasing demand for food grade plastics into
consumer packaging markets.

•

The 2025 target of the Australian Packaging Covenant Organisation (APCO) for 70% recovery of plastic
packaging will require increased capacity for plastics recycling, offering potential for growth of existing
recyclers and/or new entrants to the sector in Victoria. APCO also has a target for 100% of packaging
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being reusable, recyclable or compostable, increasing the demand from brand owners for recycled
content in their packaging. This may provide expanded market pull for recycled plastics (and other
materials) into packaging manufacture.
•

There is some momentum away from plastic use, however the focus on problematic packaging could
also result in some substitution in favour of plastics with greater recyclability (e.g. from one plastic
type to another).

•

Most plastic types are recycled locally, as well as being exported to a number of countries. Due to the
restrictions on export of many plastics and the poor market for mixed plastics, stockpiling is occurring.

Note market conditions and prices in the discussion below are based on information in the Recovered
Resources Market Bulletin (WMRR & SV July 2019) and industry knowledge.

PET
The two major applications for PET are packaging (33%) and clothing/textiles (41%). Rigid PET packaging is
mostly in the form of beverage bottles, punnets, trays and strapping, and can be produced in clear or tinted
forms. Use of PET in synthetic clothing is growing rapidly, although production is limited in Australia.
The current recycling rate of PET in Victoria is around 31%. The six plastic recyclers in Victoria that accept
PET (more than half the national total of 11) use mechanical processing.
The price for clean PET bales is relatively stable at around $380/tonne.

HDPE
The two major uses for HDPE plastic are packaging (55%) and building materials (13%). Rigid HDPE
packaging is mostly in the form of dairy product bottles, non-food bottles, flexible consumer packaging and
freight packaging.
The current recycling rate of HDPE in Victoria is around 24%. This includes significant quantities of flexible
HDPE freight packaging from the C&I sector, although there is little recovery from durable applications in
the agricultural, automotive and built environment sectors.
There are 13 plastic recyclers in Victoria that accept HDPE (29 on a national basis), all of whom use
mechanical processing.
Clean HDPE bales has a relatively stable market with prices currently around $500/tonne.

PVC
The two major applications for PVC are building materials (68%) and electrical (9%), with small amounts
(5%) for packaging. Typical PVC products include pipe, conduit, cables, medical equipment and hose. Use
of PVC is flat, with much of it going into long term sewer and stormwater applications, primarily in the
ground where recovery is unlikely.
PVC is typically presented in small volumes and sorted by MRFs into a mixed plastics stream; this reduces
its market opportunities and prices. Current market prices are around $300/tonne.
The current recycling rate of PVC in Victoria is around 3%; this is believed to represent around 54% of the
national total. There are five plastic recyclers in Victoria that recycle PVC (half of the national total of 10).
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PVC has a similar look to PET, yet can cause major problems if it is included in PET recycling. This is leading
to some deselection of PVC packaging as an option by brand owners.
The increased capture and recycling of e-waste could see greater recovery of PVC from cable insulation.
Increased attention on recovery from the hospital and construction sectors could see increased recycling of
PVC pipes and PVC blood bags and intravenous lines.

LDPE
The major applications of LDPE are consumer packaging (36%), industrial packaging (35%) and agricultural
applications (13%). LDPE use is growing.
Significant quantities of flexible LDPE freight packaging are collected from the C&I sector; this is believed to
go directly to local reprocessors or export markets. The small amount from consumer packaging is mostly
derived from supermarket drop-off recycling systems. Four Melbourne councils undertook a trial collection
of LDPE flexible packaging but this has recently halted as the recovered material was sent to SKM, which
was now ceased operation.
The current recycling rate of LDPE in Victoria is around 25%. There are 11 plastic recyclers in Victoria that
recycle LDPE.
The price paid locally and into export for clean LDPE packaging is around $450/tonne. Much of the LDPE is
recycled into builders’ film.

PP
The major use of PP occurs in packaging (35%) and automotive (17%), with smaller amounts in building,
agricultural and freight packaging applications. PP use is expanding.
There is little recovery of durable PP used in C&I applications (such as crates and automotive components),
with most PP recovery derived from consumer packaging in the MSW sector. Flexible PP packaging is
generally not recovered, even into a mixed plastic stream. However, as it represents over a third of all
plastic packaging, there is increasing interest in recovering this material.
There are currently 10 plastic recyclers in Victoria that recycle PP. The recovery rate is around 19% (and
around 62% of the national total of PP recycled). Current market prices are around $450/tonne.
There is some recovery of PP from the C&I sector direct to local processors. PP packaging from the MSW
sector is not segregated at MRFs but is included with other plastics in a mixed plastic bale.

Polystyrene
There are a number of differences between polystyrene (PS) and expanded polystyrene (EPS). While they
have similar applications - including packaging (23%), building materials (11%) and electrical (53%) – typical
products differ. PS typically is used in dairy tubs and electrical appliance casings, while EPS products
include product packaging and under slab insulation. Use of both PS and EPS is declining.
The Victorian recycling rate for PS is around 20%, and for EPS is around 12%. Most PS goes into long term
underground applications and is rarely recovered; EPS is not included in most MSW recycling collections
and is rarely recovered by MRFs. There are some municipal drop-off facilities which compact or melt EPS
to reduce its volume for transport, but this is represents a minor element of recovery.
There are eight PS recyclers in Victoria, and four EPS recyclers; some sites handle both types.
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MRFs receiving PS include it in mixed plastics bales for which the market is poor (with prices currently at
$0/tonne or less).

Other
This category includes a range of plastics that have special properties and are used in smaller quantities
such as polyurethane (PU), nylon, acrylonitrile butadiene styrene (ABS), styrene acrylonitrile (SAN) and
acrylonitrile styrene acrylate (ASA). There is also a range of plastics in imported products where the type of
polymer used is not known.
There is some recycling of PU, nylon and ABS/SAN/ASA, all of which is derived from the C&I and C&D
sectors; none of these materials are recovered from MSW. Current recycling information suggests the
following:
•

PU: around 8% (or 1,800 tonnes/year) is recycled in Victoria, with one recycler able to process it

•

nylon: around 7% (or 2,300 tonnes/year) is recycled in Victoria across three recycling facilities

•

ABS/SAN/ASA: around 11% (or 1,900 tonnes/year) is recycled in Victoria by six recycling facilities.

Mixed plastics (ex-MRF)
Mixed plastics are usually baled by MRFs in either 2:2:6 or 4:4:2 ratios (refer to earlier discussion in Section
4.4). As the properties of each plastic are different, mixed bales generally represent a significant
downgrading in the market use of the material and the price offered. Currently the market for mixed
plastics is poor; with a price of $0/tonne or less, much of it is being stockpiled pending better prices.
There are both financial and export pressures encouraging further sorting of plastics. Separation of plastic
types at MRFs would require operation at slower sort speeds, with additional staff or more automated
equipment, and the cost of this may outweigh the improved value of the material in current markets.
Alternately the role of separate sorting facilities could become more widespread. The recent opening of
Advanced Circular Polymers’ Melbourne recycling facility is an example. This is a large-scale facility (with a
capacity of around 70,000 tonnes/year) that receives mixed plastics for sorting, washing and flaking. It is
currently selling clear PET and HDPE flake that is suitable for food-grade product manufacturing, as well as
PP and colour HDPE flake.
Some plastic recyclers can tolerate a more mixed feedstock based on the type of products they
manufacture. These are typically timber-substitute applications (such as seats, boardwalks, etc.) where
precise characteristics like colour or moulding are not required. As the market for these products is
limited, recyclers are unable to absorb large quantities of mixed plastics. Some have made purchase of the
end product a condition of receiving material for recycling.
There are small but growing uses of mixed plastics in asphalt pavements, road construction, railway
sleepers, cable covers, agricultural pipes and other applications.
The amount of mixed plastics to be managed may diminish in future, due both to international and local
pressures on reducing the use of plastic, as well as the APCO target for 100% of packaging to be reusable,
recyclable or compostable by 2025. For a circular economy, it is important that the latter target reflects
packaging materials that have real systems in place for recycling, rather than materials that are only
nominally recyclable.
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4.5

Metals

The C&I sector typically generates more metal waste than MSW and C&D sectors. Metals collected and
sorted in Victoria are generally taken to Melbourne for reprocessing. Materials arrive in many forms
including steel beams, aluminium cans, batteries, white goods and car bodies.
In 2017-18, Victorian waste facilities processed around 1.46 million tonnes of metals. During processing,
approximately 29% (419,000 tonnes) is landfilled as residual waste. The residual waste (shredder floc) is
generally a mix of plastics (up to 55%), rubber, textiles, glass and soil.
Metal reprocessing is identified here by three main streams:
•

ferrous metals, including stainless steel, tinned iron and cast iron

•

aluminium, consisting of scrap and cans

•

other non-ferrous and mixed metals (such as batteries, copper wiring and other precious metals).

Reprocessing methods range from simply crushing and baling for export, to shredding and blending into
products such as alloys, reinforced steel and wire.
Industrial shredders are capital-intensive but improve the value of recovered scrap metals. They typically
process large metal items such as whitegoods and vehicles into smelter-ready materials as opposed to
lower-value mixed scrap. Industrial processing operations are thought to be the main businesses affected
by China’s stricter import conditions for scrap metals.
Domestic scrap metal recyclers operate in both a local and global market depending on metal type.
Victoria exports more scrap metal than any other recycling stream: 48% (494,000 tonnes) of Victoria’s
recovered scrap metal in 2017-18 was exported (mainly non-ferrous metals such as aluminium) with the
remaining processed locally (mainly steel). Export quantities and prices for 2017-18 are provided in Table
15 below.
Table 15

Victorian metal exports 2017-18

Metal type

Tonnes exported

Steel*

Export price/tonne

373,200

$100 - $550

Aluminium

87,400

$1,600 - $2,200

Other non-ferrous & mixed metals (excluding copper)**

33,700

$450 - $800

Note: numbers have been rounded
*based on ferrous waste and scrap prices
**copper waste and scrap prices range from $3,400 - $4,800/tonne

The markets and Victoria’s recycling rate for metals continues to perform strongly. Australia’s scrap metal
exports are not facing the same challenges as other recycling sectors following international import
restrictions. Commodity prices for steel and aluminium scrap have been relatively stable, albeit copper
prices slightly fell in April 2018. This follows stricter standards imposed by China on non-ferrous metals
(with 1% contamination threshold) and ferrous scrap (with 0.5% contamination threshold) in March 2018.
From 1 July 2019, China has imposed restrictions on scrap aluminium, copper and steel imports, however
the impacts of this are not yet known. This comes before the next wave of waste import bans from 31
December 2019 and is expected to affect metal scrap including stainless-steel scrap, scrap tungsten,
magnesium and titanium.
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Steel
Steel dominates metal reprocessing in Victoria, with around 880,000 tonnes (85% of all scrap metal)
recovered in 2017-18. Of this, 40% (or 373,200 tonnes) was exported.
The main steel reprocessing facility in Victoria is Liberty OneSteel’s electric arc furnace in Laverton North.
The facility produces over a million tonnes of steel per year. Australian demand for steel is driven mainly
by building activity. In Victoria the main product made from recycled steel is steel reinforcing which is used
to strengthen concrete in residential and commercial buildings. Generally blast furnaces outside Victoria
make structural and sheet steel products for building and commercial applications, which include a small
recycling component.
Domestic steel facilities are saturated by high volumes of scrap steel so Victoria relies heavily on export
markets to process recovered scrap. Steel scrap prices are strongly linked to international primary steel
prices. In 2017-18, the export price for ferrous waste and scrap ranged from $100 - $550/tonne.
Recovered steel is expected to increase to 1.3 million tonnes by 2038-39. Global demand for steel,
including recycled steel, will remain strong if the building industry remains strong. In turn, this will ensure
ample supply of recycled steel as buildings are demolished and replaced. Victoria would require additional
or expanded furnaces to increase local steel reprocessing. The steel industry is likely to remain active and
competitive in Australia for many decades due to extensive deposits of iron ore and coking coal (which are
located outside Victoria).
Smaller steel packaging items are all or nearly all manufactured from imported tin-plated steel. The
process for recycling tin plate as a separated stream requires ‘de-tinning’ then smelting of the steel back
into raw material. There is no de-tinning capacity in Australia and the main steel smelters expressly forbid
tin plate as a separate input stream. Small amounts of tin plate nevertheless find their way into feedstocks
and are tolerable at low levels – the remainder of the material is exported. Steel cans are exported
unwashed and often contaminated with food and odour, which may represent a risk to the recycling of tin
plate.

Aluminium
Aluminium is the most widely used non-ferrous metal due to its many valuable properties. Victoria
recovered approximately 83,000 tonnes of aluminium scrap in 2017-18 which represents 8% of overall
recovered metals. Recovered aluminium is expected to increase to 123,000 tonnes by 2038-39.
All recovered aluminium was crushed, baled and exported into international markets in 2017-18. Alcoa’s
Portland smelter dominates aluminium production in Victoria. The facility reprocesses minimal to nil scrap
aluminium due to favourable export prices for scrap aluminium. Small local foundries and die-cast that
process non-ferrous scrap have declined in recent decades with the growth in export demand for
aluminium.
In 2017-18, the export price for aluminium waste and scrap was high, ranging from $1,600 - $2,200. This is
due to its desirable properties. Aluminium is malleable (can be pressed into shape), ductile (can be drawn
into a wire) and is 100% recyclable meaning the metal does not lose quality during the recycling process.
Aluminium scrap prices are also strongly linked to international primary aluminium prices.
Producing aluminium from scrap is significantly more energy efficient than from virgin material. This
represents a challenge and opportunity for reprocessing aluminium. Global competition in aluminium
production has significantly increased in recent decades. Countries with low electricity costs and other
operational costs, such as labour, are out-competing Australian smelters. Electricity prices are expected to
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increase over the next few years which may force aluminium smelters to transition to more energy efficient
methods of operating or face potential closures. In 2014 Alcoa closed its aluminium smelter in Geelong
stating the facility was “no longer competitive” and “not financially sustainable”.

Other non-ferrous and mixed metals
Other non-ferrous and mixed metals made up 40% (419,000 tonnes) of Victoria’s recovered metal in 201718. Recovered metals that exclude steel and aluminium have varied reprocessing methods and markets.
Much like aluminium, exporting mixed metals is more cost-effective than processing domestically due to
favourable international commodity prices. Copper is a key example given its high export value from
Victoria ($73 million in 2017-18). Recovered copper materials include copper windings in electric motors
and PVC-coated copper wire. In 2017-18, copper scrap prices ranged from $3,400-$4,800/tonne.
China’s import restrictions impacted mixed non-ferrous streams. Despite the fall in copper exports to
China, scrap merchants remain economically viable as international prices have remained relatively stable.
Industrial recyclers may upgrade facilities to adapt to market conditions, such as investing in granulators
that can separate PVC-coating from copper.
If more countries restrict mixed scrap metal imports, domestic processing capacity and demand would
need to increase. Small foundries and die cast manufacturers use non-ferrous scrap metals to produce
specialised engineering components. However, the growth in international markets and competition has
led to the industry’s decline in recent decades. In terms of copper, Australia is a major primary producer
though no smelter operations are based in Victoria.

4.6

Masonry

Building and demolition activities generate a large quantity of masonry waste, incorporating a range of
concrete, brick, tiles, asphalt, plasterboard and other waste types. Around 5.22 million tonnes of waste of
masonry waste was generated in Victoria in 2017-18, with around 80% of it (4.18 million tonnes)
recovered.

Concrete, brick and tiles
Concrete, brick and tiles comprised around 3.97 million tonnes (or 76%) of generated waste in Victoria in
2017-18. The weight of the material and the high cost of transport generally means reprocessing activities
are limited by the proximity of recycling facilities to the point of waste generation. In the Metropolitan
region, recycling facilities are well established and most material is recovered. In regional areas, this is not
the case, and material is generally either stockpiled for long periods or crushed for local re-use (e.g. as
roadbase at regional landfills). The availability and cost of mobile concrete crushing equipment can often
determine whether rural councils recycle material deposited at their facilities.
Concrete is crushed into aggregates of different grades which can be used in road and pavement sub-base,
drainage, irrigation and landscaping. Subject to quality, bricks and tiles may be re-used in housing
construction, although the majority is crushed with concrete. Large buyers of crushed material include the
civil engineering and construction sector who require product on a project basis; large construction
projects can markedly affect supply and demand.
The price and availability of virgin materials can affect market prices for crushed concrete, particularly
where virgin materials are sourced locally (e.g. in regional areas). Contract specifications for the use of
virgin materials have been a major market barrier to the use of recycled aggregates; this is slowly being
overcome, and recovered material markets are becoming more robust. The use of recycled aggregates
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incorporating a range of other recovered materials (e.g. crushed glass, toner cartridges) for road
construction is growing.
Markets for recycled concrete are generally mature and strong in metropolitan areas. The market value for
masonry materials varies based on the different end products. This includes crushed concrete at around
$17 per tonne and aggregate at $20 to $30 per tonne.
The Alex Fraser Group dominates the recycled concrete and aggregates market in Victoria, and has a
number of sites around the Metropolitan region.

Asphalt
Asphalt waste is generated through the civil road construction sector and is potentially 100% recyclable. In
Victoria, asphalt made up only 3% (170,000 tonnes) of masonry waste in 2017-18. Asphalt mixes generally
include 10 to 15% recycled content depending on the quality of inputs. Recycled asphalt can also feed into
road bases, but mostly feeds into the wearing course of pavements.
Demand for recycled asphalt is high and will grow given its broad application in roads and pavements. In
Victoria two million tonnes of asphalt was laid in 2016-17 of which 300,000 tonnes (15%) was recovered
asphalt (SV 2014). The demand and end use for recycled asphalt is mainly based in regional Victoria, given
75% of Victoria’s 145,000 km road network is non-urban (BITRE 2015).
As with all aggregates and masonry materials, transport costs are a key market driver, particularly in
regional Victoria, due to the material’s heavy weight. The distance between recovered asphalt’s source
location, the reprocessor and the end user directly impacts the viability of recovery.
The Alex Fraser Group opened a facility in 2018 in the Metropolitan region with a 500,000 tonne capacity
for production of asphalt with a high recycled material content.

Plasterboard
As plasterboard can degrade the lining of landfills, recovery is driven both by landfill integrity and recycling
potential. Recovered plasterboard can follow various material pathways:
•

Clean offcuts diverted during construction can be returned to the manufacturer for remanufacture
into new plasterboard. As the material does not enter the waste stream, the amount recovered is not
known but is believed to be the major pathway for recovered plasterboard.

•

Around 36,000 tonnes of plasterboard were generated from masonry waste in Victoria in 2017-18. As
demolition activities are largely mechanical, plasterboard is rarely separated and represents a small
component (around 1%) of mixed C&D waste loads.

•

Some plasterboard may be separated at C&D sorting facilities, and small amounts are separated at
some regional council landfills. There is also some direct collection from building sites by a Melbourne
recycler.

Plasterboard recycling usually involves crushing the material and adding it to compost piles. The paper
lining breaks down in the compost process, and the gypsum (the internal core of plasterboard) can be used
in fertiliser applications. It is known to be used in compost facilities in the Grampians Central West and
Metropolitan regions but the amounts are unknown.
Only one plasterboard recycler is known to operate in Victoria (in the Metropolitan region). It blends
gypsum with other minerals to produce a range of agricultural fertilisers and building products.
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Plasterboard is also known to be stockpiled at various council facilities (e.g. in Goulburn Valley region) but
its use is limited by the level of contamination (e.g. nails, lead-based paint).

4.7

E-waste

Electronic or electrical waste (e-waste) covers a wide range of electrical or battery-powered items including
televisions, computers, mobile phones, kitchen appliances and white goods. These items are made up of
composite materials and can contain both valuable and hazardous materials that can be recovered when
they reach the end of their life. Depending on the type of e-waste, typical components can include:
•

plastics (various types)

•

glass

•

circuit boards, hard drives, central processing units

•

ferrous and non-ferrous metals (including iron, aluminium, copper and precious metals).

The amount of e-waste consumed in Victoria in 201718 is estimated at around 106,000 tonnes, of which
around 60,000 tonnes (or 57%) was recovered (SV
2015b). The quantity of e-waste generated is
expected to more than double over the next 20 years;
this reflects both growth of some waste materials
(such as solar panels), as well as light-weighting of
others (such as computers).
The introduction of the e-waste landfill ban in Victoria in July 2019 requires all e-waste to be diverted from
landfill for recovery. Pathways for collection are now in place, with waste facilities in Victoria providing a
separate bin for e-waste and other disposal points at various council and private facilities (including
retailers). However it is thought likely that some amounts of e-waste are still being disposed in garbage
bins as users are yet to change their behaviours. Retention of some e-waste (particularly mobile phones,
computers and other data storage equipment) also occurs, with old items stored as users are reluctant to
dispose of them.
There are seven known e-waste recyclers in Victoria, five of which are in the Metropolitan region. The
number of recyclers is expected to grow as additional e-waste is diverted. Victorian e-waste recyclers use
either manual or mechanical dismantling processes to disassemble e-waste into component parts for sale
into relevant markets:
•

scrap metal

•

plastics

•

glass

•

intact components such as printed circuit boards.

Metals
Some e-waste (particularly white goods) is recovered solely for its scrap metal value and is recycled directly
by scrap metal recyclers.
Common metals recovered by e-waste recyclers include steel, iron, copper and aluminium. Small amounts
of precious metals (such as gold, silver, platinum, palladium, iridium, rhodium, indium and others) may also
be recovered from printed circuit boards; however circuit boards are generally exported intact for further
processing off-shore, so these metals are not recovered in Australia.
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Hazardous metals may also be present in some e-waste (e.g. computer screens and displays), including
lead, arsenic, mercury, cadmium, arsenic and antimony (RSC 2019). Safe handling is an increasing issue.

Plastics
A range of different plastic types are found in e-waste, some of which are not identified or known. Plastics
are usually shredded and sold as mixed plastics, for which the market is currently poor (refer Section 4.4).
Demand is further inhibited by the quality of the plastics, much of which (particularly from computers and
televisions) is impregnated with brominated flame retardants (BFRs). There are a number of different
BFRs, some of which are of more concern than others due to their ability to bioaccumulate. Plastics with
restricted BFRs above certain threshold limits (thought to comprise around 8% of e-waste plastics) should
not be recycled; while the remaining 92% can potentially be recycled, the cost of separation and testing
may not be warranted while mixed plastics markets remain poor.

Glass
Glass (including leaded glass) recovered from e-waste is generally low value, and is further impacted by a
weak domestic glass market.

Other
Printed circuit boards are extracted by e-waste recyclers and sold to international markets; prices range
between $1 and $4 for each circuit board. These are the most valued item from e-waste as they contain
various precious metals including gold, silver and palladium. While the amount of precious metals is small,
the total value can be more than metals present in larger quantities.
Rare earth elements are also present in some e-waste. Elements such as yttrium, scandium, gallium and
tantalum do not occur naturally in large quantities, but are increasingly being used in items such as mobile
phones (RSC 2019). With limited supply and increasing demand, there will be future impetus for improved
recovery of these elements, likely at increasing market values.
There is increasing reliance on battery technology, including batteries embedded in some e-waste which is
difficult to remove. Lithium ion and nickel cadmium batteries are commonly recovered from e-waste. A
product stewardship scheme for batteries is expected to be implemented in Australia in the next few years.

4.8

Tyres

Tyres are a composite product, made from natural and synthetic rubber, steel, carbon, fibre (nylon, rayon
and/or polyester) and bonding agents. Processed tyres are shredded to separate textile, steel and rubber
materials, most of which have markets for recovery.
SV (2017) estimated that around 107,700 tonnes of end-of-life tyres were generated in Victoria in 2015-16,
of which around 43% were from passenger vehicles, 29% from trucks and the remaining 28% from off-road
vehicles (for mining sites and heavy industry applications). The fate of end-of-life tyres was also estimated
by SV, as shown in Figure 4.
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Figure 4

Fates of end-of-life tyres Victoria 2015-16

Source: SV 2017

Based on 2015-16 figures, this indicates material pathways as follows:
•

Reuse: Around 800 tonnes/year are reused for re-treading or as second-hand tyres (including in
retention walls, embankments or other civil applications).

•

Recycling: Around 11,800 tonnes/year are recycled, with the components recovered for use in other
processes or re-manufacturing. This includes use of crumb rubber in explosives, playground surfaces,
conveyor belts, road-base and other construction activities.

•

Energy recovery: Around 35,900 tonnes/year are baled or shredded and used as fuel in cement kilns,
industrial boilers, power plants and paper production facilities. Pyrolysis or gasification technologies
can also be used to produce liquid or gaseous fuel (as well as carbon and steel).

•

Legal stockpiles: Around 2,100 tonnes/year are stockpiled, often at regional facilities pending
sufficient quantities for transport to recycling facilities.

•

Landfill/unknown: There is some uncertainty around the fate of the remainder of end-of-life tyres, but
around 57,100 tonnes/year are thought to be stockpiled at landfills or other locations. Tyres from
passenger vehicles represent only 8% of this amount; those from heavy industry applications and
mining sites comprise around 50%, much of which is believed to be buried on site, dumped or
stockpiled. Few tyres, if any, are thought to be deposited into landfill cells, as only shredded tyres are
permitted and there are financial and other disincentives for this to occur. There have been recent
incidents of significant illegal stockpiles of tyres (refer Section 3.5).

Melbourne is a major hub for tyre recycling, with two of Australia’s largest producers of crumb rubber and
three other tyre recyclers located in the Metropolitan area. Crumb rubber attracts prices around $500600/tonne and prices for steel are discussed in Section 4.5; prices for other materials extracted from tyres
are not known.
Industry reports suggest the amount of tyres used in energy recovery has increased in recent years, with
significant amounts (around 80% of recovered tyres) being exported. Prices received are not known,
although it is thought the cost of exporting tyres is around $40/tonne.
Despite price pressures, exporting tyre-derived fuels is expected to remain the main market for recycled
tyres, however policy changes, import restrictions or alternative fuel costs could erode demand for tyrederived fuel. At a Council of Australian Governments (COAG) meeting on 9 August 2019, Australian

Victorian waste flows

Final

Page 42

governments agreed to a future ban on the export of tyres (as well as plastics and other materials). There
is yet no detail on when this may be implemented, or whether it would apply solely to whole tyres or
include tyre-derived fuel; if it applied to the latter, the ban would leave Victoria without its current major
market for recovered tyres. This could incentivise recyclers to shred tyres prior to export, although as
shredding costs are generally cheaper overseas, it would depend on the commodity price for tyre-derived
fuel.
Domestic markets for some tyre-derived products show potential for growth in future years. Recent trials
in Victoria include new uses in asphalt, permeable pavement, horse-racing tracks, construction panels and
other construction projects.
Tyre recovery rates and markets face a range of current and emerging issues. Tyre collection costs
(particularly in regional areas) remain a challenge, leading to stockpiling on some council facilities until
larger volumes make transport to recycling facilities more cost-effective. Tyre-derived products also
compete with products backed by competitive industrial-scale operations, particularly for construction
applications. Cheap crumb rubber imports have recently started to out-compete domestic markets,
particularly in Queensland and Northern Territory, although Victorian markets have not yet been
significantly impacted.

4.9

Textiles

Current data suggests around 200 tonnes of textiles were recycled in Victoria in 2017-18, which based on
data in Table 7 indicates a recycling rate of only 0.1%. However this does not represent the full picture of
recovery of clothing, mattresses, carpet and other textiles:
•

There is significant reuse of clothing, at the individual level as well as more structured donations to ‘op
shops’ and home collections.

•

Data on recovery of composite items (such as mattresses, which are a mixture of timber, metal and
textiles) is subject to a high level of uncertainty.

•

Recycling of clothing and other textiles collected via clothing bins and direct commercial arrangements
(e.g. business-to-business) occurs without the quantities being recorded on publicly available datasets.
Industry knowledge indicates that some of this is remanufactured in other processes and some is
exported for energy recovery, however the relative amounts are not known.

•

Some carpet manufacturers (e.g. Godfrey Hirst, Interface) take back carpet at the end of its life and remanufacture into new carpet.

There are 11 textile recyclers known in Victoria but they do not all accept the same types of textiles. There
is one carpet remanufacturer in the Barwon South West region, two mattress recyclers in Melbourne, and
the remaining eight recyclers (all based in Melbourne) are believed to accept clothing only.

Victorian waste flows

Final

Page 43

5.

Issues and opportunities

This section considers infrastructure issues and opportunities for future waste management and resource
recovery in Victoria. Potential infrastructure needs are identified, including industry examples of supply
chain processes for resource recovery on which Infrastructure Victoria could build.

5.1

Material projections

Using 2017-18 waste data, future quantities of waste have been estimated for the next 20 years in the
accompanying Microsoft Excel workbook. This involved projecting the quantities of waste by material5 in
each region for the different waste pathways (landfilled, recycled, other)6 based on population growth. The
total waste generated was then deduced from the sum of the quantities of waste landfilled, recycled and
‘other’ pathways. This ‘business as usual’ projection method is based on the main assumptions below.
•

The rate of waste generation per capita in each region remains constant. This assumption aligns with
the trends from the National Waste Report 2018.

•

The recovery rate remains constant over the projection period. This is consistent with the assumption
made as part of the Statewide Waste and Resource Recovery Infrastructure Plan.

•

The composition of waste generated, landfilled and recycled remains the same over the projection
period. This is consistent with the assumption made as part of the WRRG regional implementation
plans.

•

The rate of waste generation per capita for each material remains constant. This assumption may not
be representative of the trends across each material as indicated by historic trends for some materials
(e.g. newsprint and glass declining, FOGO diversion increasing, etc.). However, there was insufficient
information available to undertake projections on the basis of changing composition. Overall, this
assumption is considered rough and adds high uncertainty but does allow for indicative estimates to
be deduced.

•

The generation of illegal dumping, litter and abandoned waste remains constant each year. The
175,000 tonnes of abandoned C&D waste are removed by 2022.

A summary of the projections for each identified material stream is shown in Table 16; more detailed
projections are provided in Appendix B.
Table 16

Projected generation of materials to 2037-38 (tonnes/year)

Material
Organics

2017-18
2,967,000

2022-23
3,265,000

2027-28
3,553,000

2032-33
3,836,000

2037-38
4,130,000

Paper and cardboard
1,998,000
2,198,000
2,392,000
2,583,000
Packaging glass
344,000
379,000
412,000
445,000
Plastics
586,000
645,000
702,000
758,000
E-waste
83,000
92,000
100,000
108,000
Tyres
70,000
77,000
83,000
90,000
Metals
1,590,000
1,750,000
1,905,000
2,056,000
Textiles
190,000
210,000
228,000
246,000
Masonry
5,223,000
5,747,000
6,255,000
6,752,000
Includes quantities of biosolids but excludes waste quantities used for energy recovery

2,781,000
479,000
816,000
116,000
97,000
2,214,000
265,000
7,269,000

5

Insufficient data to project by sub-stream. Total generated was projected based on the high-level material categories.

6

Excludes energy recovery
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Table 16 shows an increasing future supply of key resources in organics, various packaging streams, metals
and masonry. Note this data modelling does not include discrete materials which may potentially grow,
such as various e-waste streams (e.g. mobile phones, computers, solar panels) as well as materials that are
likely to be impacted by changes in regulations.

5.2

Commodity prices

Materials recovered from the waste stream in Victoria compete on the commodity market with materials
from all other sources, including virgin materials and materials from interstate or overseas. Despite
common perceptions that recycled material should be cheaper, in many cases the cost of collection,
recovery and reprocessing increases the cost of producing market-ready material to the point that it is not
competitive with virgin materials. In the absence of any policy or regulatory directives on local re-use, the
demand for recovered material from Victoria relies mostly on price and market conditions.

Material demand
The demand for material and the price markets are prepared to pay for commodities is dynamic. Indicative
prices paid for materials have been discussed in Section 4 and are summarised in Table 17 (excluding
freight/transport costs). Note this is subject to rapid change and that different buyers may also pay
different prices depending on the quantity sought, material quality, any requirement for packaging, the
transport method/distance to market, the intended use of the material and many other factors.
Note prices in Table 17 include pre-processing costs for some (but not all) recovered materials:
•

composting, mulching, etc. of organic wastes

•

crushing of concrete and aggregates

•

compaction and sorting of glass, plastic, paper and cardboard (except mixed streams)

•

dis-assembly of e-waste

•

shredding of tyres.

The infrastructure, time and cost involved in pre-processing differs by material.
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Table 17

Indicative commodity prices (as at August 2019)

Material

Estimated price

Organics:
•

Mulch

$0 - $70

•

Pasteurised soil conditioner

$5 - $30

•

Composted soil conditioner

$5 - $110

•

Blended top soil

$50 - $130

•

Blended compost, fertiliser & soil amendments

$60 - $200

•

Biochar

$300 - $1,200

•

Timber

$10 - $60

Packaging glass

$0 - $70

Paper and cardboard:
•

Mixed paper and cardboard

$0

•

Boxboard

$75

•

Old corrugated cardboard

•

Office paper

$150 - $200
$350

Plastics:
•

Mixed plastics

•

PET

$380

•

HDPE

$500

•

PVC

$320

•

LDPE

$480

•

PP

$450

•

PS

$550

$0 - $65

Metals:
•

Non-ferrous and mixed metals

$100 - $550

•

Steel

$450 - $800

•

Aluminium

$1,600 - $2,200

Masonry:
•
•

Crushed concrete and aggregate

$0 - $30

Asphalt, plasterboard

Minimal

E-waste:
•

Printed circuit boards

•

Metals, plastics

$1 - $1 per board
As above

Tyres:
•

Crumb rubber

•

Steel

$500 - $600
As above

Note: prices in $/tonne unless indicated otherwise
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Export markets
Australia’s manufacturing sector has diminished in recent years and as a nation we rely on importing most
of our manufactured goods, generally from factories located in Asia. A consequence of this is that many
end-markets for recovered materials are located in Asia too.
As a significant export market for Australian commodities, import restrictions first implemented by China in
January 2018 have affected prices for recovered materials. Some other Asian countries have followed
China’s import restrictions, further affecting commodity prices and adding to market volatility. Current
restrictions in place include:
•

China:
- threshold contamination rate for waste materials reduced to 0.5%
- staged import ban for 32 material types (16 materials, previously restricted, banned from 31
December 2018; another 16 materials to be banned from 31 December 2019)

•

India and Taiwan:
- import ban on waste-derived plastics

•

Malaysia and Thailand:
- import ban on waste-derived plastics expected to be introduced in 2021

•

Vietnam:
- import ban on waste-derived plastics expected to be introduced in 2025.

Most of Australia’s recovered metal, plastic and paper/cardboard is exported. Waste exports are
monitored by Blue Environment of behalf of DoEE and the price trends for the past two years for these
materials are shown in the following figures.
Figure 5 shows metal prices for waste exports.
Figure 5

Metal prices for Australian waste exports 2017-19

Source: Blue Environment 2019

Figure 5 shows some volatility in the copper price over the past two years, with the implementation of
stricter standards on copper imports by China in February 2018. Australian scrap metal exporters adapted
by finding alternative Asian export markets, although it is possible that other countries may yet follow
Chinese standards for copper in future.
Despite this, copper prices have generally remained much higher than other metals (around $4,000/tonne).
Prices for aluminium, ferrous and other metals have remained stable, with aluminium continuing to attract
prices around double that of ferrous and other metals.
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The material type most affected by the existing and proposed import bans is plastics, with total exports to
all countries falling by 7% since 2015-16; total value of plastics exports decreased by 38% over the same
period. Commodity prices for plastics are shown in Figure 6.
Figure 6

Plastic commodity prices for Australian waste exports 2017-19

Source: Blue Environment 2019

Figure 6 shows significant volatility in prices for styrene polymers (PS) since the beginning of 2018. The
price for ethylene (including PET, HDPE and LDPE) shows some variation in mid-2018 but has since
experienced modest growth.
There has been a significant fall in the export of unsorted paper and cardboard, although old corrugated
cardboard (unbleached kraft) exports have shown little change. Paper and cardboard commodity prices
are shown in Figure 7.
Figure 7

Paper commodity prices for Australian waste exports 2017-19

Source: Blue Environment 2019

Figure 7 shows price volatility for pulp paper but more stable markets for cardboard (kraft) and
paper/paperboard products.
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5.3

Issues and challenges

There are a range of other issues and challenges for transitioning Victoria to a circular economy, not all of
which are infrastructure-related. Resource recovery issues are examined in the following discussion.

Organics
Future issues associated with management of organic waste streams include:
•

A growing trend for councils to provide FOGO services and in some instances to extend this to
ratepaying businesses for food recovery.

•

EPA requirements for ‘in-vessel’ pasteurisation and composting of FOGO and other higher odour risk
inputs, resulting in large volumes of lower market value immature pasteurised materials being put
onto the market. This is resulting in large volumes of unpasteurised and pasteurised organics from
metropolitan Melbourne being transported to regional areas (mainly Gippsland and central and
northern Victoria at this stage, with relatively minor amounts into Grampians Central West and
Barwon South West region markets).

•

Immature pasteurised products can be a useful soil additive to boost soil microbial activity and add
some organic carbon to the soil. However, the material is still very biologically active, and
biodegradation of the material by soil microbes will ‘draw down’ plant nutrients resulting in short
term nutrient deficiencies in crops and pastures and can also result in short-term ‘phyto-toxic’
compounds that damage germination and plant root growth. This is particularly an issue for
emerging/germinating crops. Pasteurised products are often cheaper than mature composts because
processors have major processing contracts and gate fees that cover most costs, products need less
handling and processors need to get them off their sites due to capacity constraints. This undercuts
the prices that composters (producing finished products) can charge. The risk to the recycled organic
industry is that early adopters/innovators will use immature organics without adequate caution
because it is a cheaper alternative; the resulting user experience can damage the market reputation of
all composts.

•

Several water authorities and private operators have or are developing bioenergy projects using
anaerobic digestion (AD) to convert waste organics into biogas energy. At present, most of these are
using aqueous AD technologies focused on the processing of liquid and food organics streams. The
current quantities of food waste recovered by existing facilities is estimated to be less than 10,000
tonnes per year in the Metropolitan region.

•

Metropolitan WRRG is coordinating a collaborative procurement process with partner councils in the
three metropolitan sub-regions investigating options for advanced waste and resource recovery
technologies as an alternative to landfill. This will likely affect how aggressively councils and the C&I
sector pursue diversion of food and garden organics and the quantities of organics and compost
requiring markets.

•

The availability of smaller scale and lower capital cost energy recovery technologies for woody waste
streams with low contamination.

•

Product quality and contamination risks may restrict markets for recycled organic products. In
particular persistent organic pollutants, heavy metals, plastics and glass may reduce the applications
and markets for products including composts and biosolids.

Packaging
Achievement of APCO’s 2025 packaging targets (100% of packaging to be reusable, recyclable or
compostable, and 70% recovery of plastic packaging) will require significant changes across all packaging
types used, including glass, plastics and cardboard packaging. Trends in light-weighting of glass are
expected to continue and there is likely to be some change in plastic types used in packaging (e.g.
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increased use of plastics that are easier to recycle). This will involve increased emphasis on eco-design
principles, and there will need to be a major expansion of recycling capacity in Victoria to handle the
increased recovery of plastic packaging called for by APCO.
There is likely to be increased pressure on recycling collections that exclude glass contamination, either
through separate glass collection services, centralised street-based collection systems (as used in Europe)
or the implementation in Victoria of a container deposit scheme.
Export markets for mixed plastics and paper are likely to remain constrained, adding increased focus on
local opportunities such as:
•

Upgrades to MRFs to allow recovery of cleaner streams of fully sorted material, including plastic types
such as PP and PS which have higher value markets. This could include expansion of collection
pathways for plastics from commercial and agricultural sources.

•

Utilisation of mixed plastics into road making materials. Downer and Close the Loop are already
utilising plastics in asphalt production and this may be expanded through other contractors.

•

Upgrading of plastic recycling plants to allow manufacture of food-grade plastics and meet increased
demand.

•

Investigation of new uses and markets for plastics and paper including:
- the use of plastics as fuels (e.g. for hydrogen or biodiesel production)
- pulping of paper and cardboard to make material market-ready (attracting higher value markets
both domestically and internationally)
- expansion of mill production for cardboard or moulded fibre packaging.

Improvements to glass beneficiation plants would also be needed to allow recovery of less-contaminated
material. This could involve optical sorting upgrades at MRFs for recovery of a smaller fragment size
(resulting in lower levels of loss). Enhanced markets for recovered glass will also be a challenge. This could
include further development of markets for glass in road construction or concrete production (although the
latter would require a wash process to remove the residual sugars from glass packaging which can affect
the concrete). A major priority area would be facilitating the use of recovered glass back into
remanufactured glass packaging by beverage companies.

Tyres
As a result of the export ban on tyres proposed by COAG, there will also be increased pressure on local
opportunities for tyre reuse and recovery. Given their high calorific value, particular attention is likely to
be given to the use of tyres for energy recovery, either directly injected as a fuel in combustion processes
(e.g. in cement kilns) or conversion through pyrolysis into a liquid fuel which can be used in a range of
industrial applications.
Depending on the specification of the proposed COAG ban, it is possible that shredded tyres may be
exempt from the ban (i.e. if they are deemed a fuel resource ready for use, rather than a waste). However
if a robust local market for tyre-derived fuel (e.g. through the establishment of pyrolysis facilities) was
established, the additional shredding and international freight costs involved may not make this option
attractive to the market. Market factors would include the economies of scale achieved by local pyrolysis
facilities and the differential fuel prices paid by local and international markets.
There is an opportunity to expand the use of tyre crumb in other applications (including asphalt, road and
pavement construction) but local markets for these are likely to be limited.
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E-waste
Recovery and recycling of e-waste will need to expand significantly to manage the increased amount of ewaste generated both as a result of the recent e-waste landfill ban, as well as our increasing use of mobile
phones, computers and other digital technology. More emphasis on automated (rather than manual)
dismantling and recycling will be needed in order to reduce the potential human health and environmental
risks, increase the throughput of recycling facilities and enhance the quantity and quality of material
recovered.
Improved automated recycling facilities may also facilitate the recovery of the higher value materials
currently exported. Local recovery of precious metals and rare earth elements could improve local market
and economic outcomes.
New technology will also challenge the recycling industry to develop processes for recovering materials for
which no systems are yet in place. Increased uptake of photovoltaic panels and battery storage technology
is likely to see these materials enter the waste stream in increasing quantities in future. Victoria will need
to have a recycling system in place to meet that future need.

Other
There are a number of other issues which are not infrastructure-related, yet are important in establishing
the relevant context for optimising resource recovery:
•

There are significant gaps in waste and recycling data and information, particularly on material
generated and managed from the C&I sector. It is important to improve C&I data capture in order to
quantify material opportunities for the recycling industry. Identification of existing remanufacturing
initiatives will also ensure recognition of pathways that can be supported and enhanced.

•

Victorian Government policy settings for a circular economy are currently being explored by DELWP
through release of a discussion paper. It is important the policy is supported by appropriate
incentives, standards, specifications, industry codes, education resources, market development
programs and financial mechanisms which allow the full value to be captured in the Victorian
economy. Commonwealth engagement will be required to ensure the policy is not just about waste
but also covers the inputs to the economy that generate waste.

5.4

Industry examples

Consideration of industry examples that have been successful can be helpful in determining key
opportunities for Infrastructure Victoria.

Advanced Circular Polymers
The Advanced Circular Polymers facility recently opened at Somerton meets a niche need in the recovery of
plastics in Victoria. There existed a gap in the supply chain:
•

Plastics such as PET, HDPE and LDPE are recovered in significant quantities of comingled recycling from
the MSW sector. However the material is generally contaminated with labels, lids, food residues and
other contaminants which make it unsuitable for direct use by plastic manufacturers. The material is
low value or zero value in both domestic and international markets. Until the recent introduction of
import bans by China and other Asian countries, it was exported for further cleaning and processing
prior to use.

•

Plastics manufacturers make no distinction in price between virgin and recycled material provided
quality parameters are met. Market prices are in the $300-500/tonne range depending on material.
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Advanced Circular Polymers fill a niche between these two sectors: sorting, cleaning and flaking plastics to
provide a clean resin stream for plastics manufacturers. The difference in price between supply of
comingled plastics and demand for clean plastic flake facilitates their business model. It also allows the
company to provide material to the increasing market for food-grade plastics.
While the long-term financial viability of this particular operation is unproven, there is potential for further
infrastructure in Victoria to fill the gap between supply of recovered resources and transforming it to raw
material readily usable in manufacturing processes. This should incorporate targeting of materials which
currently have no or zero value and matching with end-use markets which cover the additional processing
and cleaning costs.

C&D material recovery
The C&D material recovery system presents another example of a successful supply chain, and potentially a
blueprint for the future. Some of the many steps which led to successful recovery and reuse of materials
such as concrete, bricks and tiles included:
•

Industry research and trials to demonstrate comparable performance with virgin materials, including
better performance for some parameters (e.g. reduced water use and quicker drying time for
concrete).

•

Work to ensure relevant standards and specifications addressed material performance criteria; this
removed any differentiation between virgin and recycled material, allowing the market to choose
either when fit for purpose.

•

Liaison with key authorities on a national basis (e.g. VicRoads and relevant interstate authorities) to
remove contractual barriers for use of recycled material on large construction projects such as
highways. This allowed the recovery industry to capitalise on economies of scale and reach critical
mass.

•

Once well established, the industry was able to look for further recovery opportunities for other
materials. The C&D recovery industry is currently expanding the range of materials reused to include
crushed glass, toner cartridges and plastics.

5.5

Infrastructure opportunities

Victoria has a range of future infrastructure opportunities to enhance resource recovery and transition to a
circular economy. The common purpose is for facilities which allow for aggregation, sorting and
decontamination of bulk quantities of a range of materials, and produce market-ready products for
remanufacture.
While the feasibility of individual facilities would need to be confirmed, key opportunities include:
•

Ongoing development of organics processing facilities to meet population growth in the Metropolitan
and Barwon South West regions, as well as peri-urban growth areas in Goulburn Valley (Mitchell),
Loddon Mallee (Macedon Ranges), Gippsland (Baw Baw, Bass Coast) and Grampians Central West
(Moorabool, Golden Plains) regions.

•

Infrastructure and equipment for enhanced organics recovery and management including:
- separation of organics from high density housing and commercial businesses
- processing and bulk-haul infrastructure in underserviced parts of regional Victoria
- compost decontamination equipment
- processing, energy recovery or value-add systems for oversize and low-value organic products
- energy recovery and bio-refining infrastructure for timber and woody wastes (these could also
process agricultural and forestry biomass)
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-

-

mixed waste processing technologies to extract recyclables for recycling and organic-rich fractions
(including non-recyclable paper and cardboard) for energy recovery, noting that the fossil carbon
component of input will contribute to greenhouse gas generation
processing capacity for food processing wastes (including almond hulls in Loddon Mallee region)
and forestry/plantation residues in Gippsland and Barwon South West regions
bioenergy facilities capable of processing forestry and agricultural biomass, as well as MSW, C&I
and C&D wastes in regional Victoria.

•

Upgraded MRFs with improved sorting and decontamination equipment and processes. The MRFs
should allow for capture of materials additional to the current suite (including soft and hard plastics)
and separation of current mixed streams into discrete materials.

•

Plastics sorting and flaking facility, allowing production of a market-ready output which is readily
usable by plastics recyclers. Subject to market demand, the facility should allow for separation of PET,
HDPE, LDPE, PP, PS and PVC.

•

Plastics recycling facilities which have the capacity to produce food-grade materials and meet growing
market demand. Subject to demand, these could be located in regional Victoria close to food
processors and manufacturers (e.g. in Goulburn Valley and North East regions) where market supply
arrangements can be negotiated.

•

Pilot plant to explore the use of plastics in hydrogen fuel manufacture. As a potential fossil fuel
replacement, hydrogen fuel is of increasing interest in Australia and could form the basis of a future
valued industry in Victoria.

•

Paper recycling and remanufacturing facilities, including pulping facilities and mills for production of
cardboard and moulded fibre packaging.

•

Glass beneficiation plants with improved sorting equipment to capture small glass fragments and
remove contaminants.

•

Mechanical e-waste processing facilities which can recycle a range of e-waste materials in bulk
quantities. For optimum economic return, they should be able to recycle printed circuit boards and
recover precious metals and rare earth elements. As facilities handling bulk quantities, they are best
located in the Metropolitan region where e-waste from around Victoria can be aggregated. There may
be some transition of current manual handling facilities to mechanical processing; there may also be
some closure of outdated facilities and new market entrants. New facilities should also be
commissioned to handle new materials (such as photovoltaic panels and batteries) as they enter the
waste stream in large numbers.

•

Pyrolysis facilities for energy recovery from waste tyres, including market opportunities for use of
gas/liquid fuel.

•

One or more ‘dirty’ MRFs to recover additional materials from the residual waste stream, particularly
from the C&I sector and multi-unit developments, and thermal energy from waste facilities (co-located
with the dirty MRFs) for energy recovery from the residual waste stream (including shredder floc)
which cannot otherwise be recycled. The facilities could be located in suitable industrial precincts (e.g.
in Melbourne and Geelong) which allow for use of heat and electricity.
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Appendix A

Data sources
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Reference
year

Data quality
rating

Victoria in Future 2019
(Department of
Environment, Land,
Water and Planning)

2017-18

Good

(1) Mixed data timeliness - 1 to 5 years old. "Data are
available either for individual years or every fifth year,
depending on the dataset and its source data."

National waste
database (Department
of the Environment
and Energy)

2016-17

Fair

(1) Minor completeness issues: numerous gaps in data
(e.g. No detailed data on disposal categories by sectors).
(2) Minor currency issues: data based on 2016/17 year

Victorian recycling
industry annual report
(Sustainability Victoria)

2017-18

Fair

(1) Completeness and currency issues: Data is not
captured for certain streams or sectors. e.g. Glass-C&D,
car bodies. Voluntary survey method introduces variability
and so uncertainty: "The Victorian Recycling Industry
Annual Survey measures and reports on data from
reprocessors who respond. No estimates are undertaken
for non–responding companies."

Victorian local govt
annual waste services
report (inc litter)
(Sustainability Victoria)

2017-18

Good

(1) Limited completeness issues: Few data gaps (e.g.
Drop-off recyclables (%) for metro) (2) Limited consistency
issues with category exceptions that introduce
uncertainty (e.g. *Total households serviced may also
include some commercial and industrial properties.)

Used tyres material
flow analysis (MFA)
and market
opportunities
assessment model
(Sustainability Victoria)

2015-16

Fair

(1) Currency issues: data mainly based on 2013-14, 201415, 2015-16 years

Victorian e-waste
materials flow analysis
(Sustainability Victoria)

2017-18

Fair

(1) Limited currency issues: Data mainly based on 2015
year (e.g. "Data on receipts and capacity from a 2015
survey of Victorian e-waste processors"). (2) Outputs do
not account for key drivers (e.g. "BAU projections below
does not account for the 2018-19 e-waste ban")

E-waste reprocessing
capacity data
(Sustainability Victoria)

2016-17

Average

(1) Limitations in data collection which meant broad
estimates used. (2) Limited currency issues: Data mainly
based on 2015 & 2017 years (e.g. "industry survey… [was]
completed in two rounds (2015 and 2017)")

Vic waste flows
(Department of the
Environment, Land,
Water and Planning)

2016-17

Fair

(1) Minor accuracy issues: materials rounded to
kilotonnes. (2) Limited currency issues: Data mainly based
on 2016-17 financial year

North East regional
data (North East
WRRG)

2017-18

Fair

(1) Completeness and currency issues: C&I and C&D data
is outdated. MSW is more up-to-date

Goulburn Valley local
govt survey data
(Goulburn Valley
WRRG)

2017-18

Fair

(1) Completeness issues: missing datapoints (e.g. recycles
& green organics drop off)

Dataset title (owner)

Data quality notes
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Reference
year

Data quality
rating

Barwon South West
local govt survey data
(Barwon South West
WRRG)

2017-18

Fair

Survey has a limited sample size which means (1) less
accurate than comprehensive audit (2) decreased
currency given waste flows may vary season to season
which is not captured

Loddon Mallee local
govt survey data
(Loddon Mallee
WRRG)

2017-18

Fair

Survey has a limited sample size which means (1) less
accurate than comprehensive audit (2) decreased
currency given waste flows may vary season to season
which is not captured

APCO packaging flow
data (APCO/Envisage
Works)

2017-18

Fair

(1) Minor accuracy issues: some data rounded to
thousands of tonnes. (2) Minor completeness issues:
numerous variables from "unknown sources", all 0s in
many rows

Plastics data
(Sustainability Victoria)

2017-18

Good

(1) Minor accuracy issues: data outputs are rounded to
nearest thousand (2) Minor consistency issues: lack of
information on data collection and colour coding legend.

Landfill composition
(Sustainability Victoria)

2017-18

Good

(1) Dataset is aggregated which is means limited variables
and uncertainty.

Landfill data
(Sustainability Victoria)

2017-18

Good

(1) Clear rules on data records as established by the
regulator

Waste export data Victoria (Sustainability
Victoria)

2017-18

Good

(1) Currency issues: Data mainly based on 2017, 2018 &
2019 years.

WRRG data (WRRGs)

Various

Fair

(1) Accuracy issues: some estimates made were data not
collected. (2) Completeness: minor gaps (3) Consistency:
Sub-streams not standardised between councils. (4)
Currency: Years range from 2013/14 to 2015/16

Metropolitan RRC
network (Metropolitan
WRRG)

2017-18

Fair

(1) Completeness issues: Site data based on surveys and
consultation with mixed uptake: 38 of 51 facilities
partially completed or did not complete survey. (2)
Consistency issues: varied units which required
conversion.

Metropolitan
reprocessor capacity
(Metropolitan WRRG)

2017-18

Fair

(1) Accuracy issues: mix of data sources devalue accuracy:
self-reported, industry advice & reports and assumption/
estimate. Specifically, some disaggregated data rounded
to closest thousand tonnes. (2) Completeness issues: over
25 facilities are recorded without capacity data or
explanatory notes

MWRRG recycling data
(Metropolitan WRRG)

2017-18

Fair

(1) Currency issues: Limited to nil info on data collection
method and colour coding method

Market bulletin data
(Sustainability Victoria)

2017-18

Fair

(1) Minor accuracy issues: tonnes rounded to nearest
thousand (2) Minor completeness issues: some price data
missing (3) Minor currency issues: Limited to nil info on
colour coding method

Dataset title (owner)

Data quality notes
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Appendix B

Waste data by material and region
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Estimated tonnes of material landfilled, recovered and managed by region 2017-18
Barwon South West

Gippsland

Goulburn Valley

Grampians Central West

Material category
All
Organics
Paper and cardboard
Packaging glass
Plastics
E-waste
Tyres
Metals
Textiles
Masonry
Waste processing residuals
Other wastes
All
Organics
Paper and cardboard
Packaging glass
Plastics
E-waste
Tyres
Metals
Textiles
Masonry
Waste processing residuals
Other wastes
All
Organics
Paper and cardboard
Packaging glass
Plastics
E-waste
Tyres
Metals
Textiles
Masonry
Waste processing residuals
Other wastes
All
Organics
Paper and cardboard
Packaging glass
Plastics
E-waste
Tyres
Metals
Textiles

Landfilled
184,400
60,100
21,400
3,400
18,600
800
500
5,300
7,700
38,300
13,200
15,100
124,600
41,100
14,400
2,400
12,600
600
300
3,500
5,100
24,200
9,700
10,700
139,800
47,500
16,100
2,700
14,100
700
300
3,700
5,500
23,200
12,800
13,200
577,100
168,200
68,000
9,500
58,600
1,300
2,000
19,900
27,000

Victorian waste flows

Recovered
397,000
77,900
86,200
0
10,500
0
0
0
0
222,400
0
0
237,000
33,700
152,100
0
20,300
0
0
0
0
30,900
0
0
193,200
30,200
44,100
0
5,300
0
0
0
0
113,600
0
0
58,300
25,300
12,100
0
2,700
600
0
0
0

Other
177,900
unknown

177,900
2,000
unknown

2,000
1,400
unknown

1,400
1,800
unknown

Managed
759,300
138,000
107,600
3,400
29,100
800
500
5,300
7,700
260,700
13,200
193,000
363,600
74,800
166,500
2,400
32,900
600
300
3,500
5,100
55,100
9,700
12,700
334,400
77,700
60,200
2,700
19,400
700
300
3,700
5,500
136,800
12,800
14,600
637,200
193,500
80,100
9,500
61,300
1,900
2,000
19,900
27,000
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Loddon Mallee

Metropolitan

North East

Material category
Masonry
Waste processing residuals
Other wastes
All
Organics
Paper and cardboard
Packaging glass
Plastics
E-waste
Tyres
Metals
Textiles
Masonry
Waste processing residuals
Other wastes
All
Organics
Paper and cardboard
Packaging glass
Plastics
E-waste
Tyres
Metals
Textiles
Masonry
Waste processing residuals
Other wastes
All
Organics
Paper and cardboard
Packaging glass
Plastics
E-waste
Tyres
Metals
Textiles
Masonry
Waste processing residuals
Other wastes

Landfilled
181,400
12,300
28,900
149,500
52,200
17,100
3,000
15,000
900
300
3,800
5,700
20,200
15,800
15,500
3,239,700
1,029,600
376,900
58,800
327,600
12,800
8,900
97,900
138,300
752,100
194,800
242,000
25,500
8,800
2,900
500
2,600
100
100
700
1,000
3,800
2,500
2,500

Victorian waste flows

Recovered
17,600
0
0
266,500
38,700
61,600
0
7,300
0
0
0
0
158,900
0
0
7,441,700
850,000
1,097,100
263,700
87,900
65,600
57,200
1,455,600
200
3,564,400
0
0
129,000
26,000
27,900
0
3,300
0
0
0
0
71,800
0
0

Other

1,800
2,000
unknown

2,000
16,600
unknown

16,600
900
unknown

900

Managed
199,000
12,300
30,700
418,000
90,900
78,700
3,000
22,300
900
300
3,800
5,700
179,100
15,800
17,500
10,698,000
1,879,600
1,474,000
322,500
415,500
78,400
66,100
1,553,500
138,500
4,316,500
194,800
258,600
155,400
34,800
30,800
500
5,900
100
100
700
1,000
75,600
2,500
3,400
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Material category
Landfilled
Recovered
Victoria
All
4,440,800
8,722,500
Organics
1,407,300
1,081,800
Paper and cardboard
516,800
1,481,000
Packaging glass
80,400
263,700
Plastics
449,100
137,200
E-waste
17,300
66,200
Tyres
12,300
57,200
Metals
134,800
1,455,600
Textiles
190,200
200
Masonry
1,043,300
4,179,600
Waste processing residuals
261,100
0
Other wastes
328,000
0
Regional totals may not add up to the state total due to rounding
Data in the table excludes quantities of biosolids and waste used for energy recovery

Victorian waste flows

Other
202,700
unknown

202,700

Managed
13,366,000
2,489,100
1,997,800
344,100
586,300
83,500
69,500
1,590,400
190,400
5,222,900
261,100
530,700
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Estimated organic waste recovery and disposal by region 2017-18
Region
Barwon South
West

Gippsland

Material

Recovered

Disposed

Managed

tonnes/year

tonnes/year

tonnes/year

4,400

37,800

42,200

37,500

7,600

45,100

Mixed food and garden
organics

1,700

-

1,700

Timber

8,100

14,700

22,800

Biosolids/other organics

26,200

-

26,200

Total/average

77,900

60,100

138,000

Food organics

2,800

26,600

29,400

24,300

5,200

29,500

Mixed food and garden
organics

1,100

-

1,100

Timber

5,400

9,300

14,700

-

-

-

Total/average

33,600

41,100

74,700

Food organics

1,300

32,600

33,900

10,800

6,100

16,900

500

-

500

4,200

8,800

13,000

Biosolids/other organics

13,500

-

13,500

Total/average

30,300

47,500

77,800

Food organics

1,000

77,200

78,200

Garden organics

8,500

20,600

29,100

Food organics
Garden organics

Garden organics

Biosolids/other organics
Goulburn Valley

Garden organics
Mixed food and garden
organics
Timber

Grampians
Central West

Mixed food and garden
organics

400

Timber

Loddon Mallee

400

3,200

70,500

73,700

Biosolids/other organics

12,300

-

12,300

Total/average

25,400

168,300

193,700

Food organics

1,400

37,800

39,200

12,100

6,700

18,800

600

-

600

5,800

7,600

13,400

Biosolids/other organics

18,900

-

18,900

Total/average

38,800

52,100

90,900

Food organics

34,000

610,600

644,600

291,400

129,400

420,800

13,400

-

13,400

Garden organics
Mixed food and garden
organics
Timber

Metropolitan

-

Garden organics
Mixed food and garden
organics

Victorian waste flows
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Region

North East

Material

Recovered

Disposed

Managed

tonnes/year

tonnes/year

tonnes/year

Timber

158,300

289,600

447,600

Biosolids/ Other organics

352,800

-

352,800

Total/average

849,900

1,029,600

1,879,500

Food organics

1,500

6,200

7,700

12,800

1,100

13,900

600

-

600

Timber

2,700

1,400

4,100

Biosolids/other organics

8,500

-

8,500

Total/average

26,100

8,700

34,800

Food organics

46,300

828,800

875,100

397,400

176,700

574,100

18,300

-

18,300

Timber

187,600

401,800

589,400

Biosolids/other organics

910,100

<1% stockpiled

910,100

1,559,700

1,407,300

2,967,000

Garden organics
Mixed food and garden
organics

Victoria

Garden organics
Mixed food and garden
organics

Total/average

Totals may not add up due to rounding
‘-‘ denotes unknown quantities
Quantity of biosolids is included in the Victorian total/average only and not in the regional total/average values

Victorian waste flows
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Projected waste managed by region 2017-18 to 2037-38
Region

2017-18

2022-23

2027-28

2032-33

2037-38

Barwon South West

759,000

636,000

686,000

734,000

784,000

Gippsland

363,000

385,000

408,000

431,000

453,000

Goulburn Valley

335,000

361,000

392,000

430,000

460,000

Grampians Central West

637,000

681,000

725,000

768,000

811,000

Loddon Mallee

418,000

442,000

467,000

491,000

515,000

10,698,000

11,870,000

12,993,000

14,084,000

15,234,000

155,000

164,000

173,000

182,000

190,000

13,844,000

15,036,000

16,363,000

17,663,000

19,014,000

Metropolitan
North East
Victoria

Sum of regions does not equal the Victorian total as the Victorian total includes the quantity of biosolids
Insufficient information available to disaggregate biosolids by region
Does not include quantities of waste used for energy recovery
Values have been rounded

Projected waste managed by material 2017-18 to 2037-38
Category
Organics

Sub-stream
2017-18
Food organics
875,000
Garden organics
574,000
Mixed food and garden organics
18,000
Timber
589,000
Biosolids
478,000
Other organics
432,000
Total organics
2,967,000
Paper and cardboard Total paper and cardboard
1,998,000
Packaging glass
Total packaging glass
344,000
Plastics
Total plastics
586,000
E-waste
Total e-waste
83,000
Tyres
Total tyres
70,000
Metals
Total metals
1,590,000
Textiles
Total textiles
190,000
Masonry
Total masonry
5,223,000
Waste processing
Total waste processing
261,000
residuals
residuals
Other wastes
Total other wastes
531,000
Does not include quantities of waste used for energy recovery
Totals may not add up due to rounding

Victorian waste flows

2022-23
963,000
632,000
20,000
649,000
526,000
475,000
3,265,000
2,198,000
379,000
645,000
92,000
77,000
1,750,000
210,000
5,747,000
287,000

2027-28
1,048,000
687,000
22,000
706,000
572,000
518,000
3,553,000
2,392,000
412,000
702,000
100,000
83,000
1,905,000
228,000
6,255,000
313,000

2032-33
1,131,000
742,000
24,000
762,000
618,000
559,000
3,836,000
2,583,000
445,000
758,000
108,000
90,000
2,056,000
246,000
6,752,000
338,000

2037-38
1,218,000
799,000
26,000
820,000
665,000
602,000
4,130,000
2,781,000
479,000
816,000
116,000
97,000
2,214,000
265,000
7,269,000
363,000

389,000

420,000

452,000

484,000
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