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Abbreviationsand glossary

ABS Australian Bureau of Statistics

ACOR Australian Council of Recycling

ACT Australian Capital Territory

ALOA Australian Landfill Owners Association

AORA Australian Organics Recycling Association

AGR annual growth rate

biosolids solid, semisolid or slurry material produced by the treatment of urban sewage
capita person

C&D construction and demolition

C&l commercial and industrial

commercialand Waste that is produced by institutions and businesggdudes waste from schools, restaurant
industrial waste  offices, retail and wholesale businesses, and industries including manufacturing
constructionand  Waste produced by demolition and building activities, including road and rail construction ¢
demolition waste maintenance and excavation of land associated with construction activities

disposal The deposit of solid waste in a landfill or incinerator, net of recovery of energy
DoEE Department of the Environment and Energy

EPA Environment(al) Protection AgencyAuthority (names vary with jurisdiction)
e-waste electrical or electronic waste

energy recovery  The process of recovering energy that is embodied in solid waste (the amount of solid was
recovered is net of any residuals disposed)

EPR extended produce responsibility

fate What happens to a waste i.eecycing, energy recovery or dispabk

fly ash Ash produced by burning coal or other materials that is driven out of the boiler with the flue
gasesand captured by pollution control equipment

grossstate The total market value of goods and services produced in a state or territory within a given

product period after deducting the cost of goods and services used up in the process of production
before deducting allowances for the consumption oétixcapital

GSP gross state product

hazardous waste Waste that, by its characteristics, poses a threat or risk to public health, safety or to the

(or W&ewast® 0 environment. In this report, this comprises wastes that cannot be imported to or exporoed f
Australia without a permit under thelazardous Waste (Regulation of Exports and Imports) /
1989 or wastes that jurisdiction regulates as requiring particularly high levels of control.

HDPE high-density polyethylene

kg kilograms

kt kilotonnes(thousands of tonnes)

LDPE low-density polyethylene

MSW municipal solid waste

municipal solid Waste produced primarily by households and council facilities

waste

Mt megatonnegmillions of tonnes)

NGER National Greenhouse and Energy Reporting

NSW New South Wales

NT Northern Territory

OECD Organisation for Economic Cooperation and Development

per capita per person

PET polyethylene terephthalate

PP polypropylene

product A policy approach recognising that manufacturers, importgosernments and consumers has
stewardship a shared responsibility for the environmental impacts of a product throughout its full life cy:

Product stewardship schemes establish a means for relevant parties in the product chain t
share responsibility for the prodtethey produce, handle, purchase, use and discard.

PS polystyrene
PVC polyvinyl chloride
Australian National Waste Report 2016 Final
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Qld Queensland
recycling Activities in which solid wastes are collected, sorted, processed (including through compos

and converted into raw materials to hesed in the production of new products (the amount o
solid waste recycled is net of any residuals dispased)

resource recovery For data collation purposeshisis the sum of materials sent to recycling and energy recoven
net of contaminants and residliastes sent to disposal.

resource recovery The proportioncalculated by dividing resource recoverywastegeneration(also referred to as

rate the WNB O2 OSNE NI G4SQ0
SA South Australia
solid waste Waste that can have an angle of repose of gre#ttan 5 degrees above horizontal, or does ne

become freeflowing at or below 60 degrees Celsius or when it is transported, or is generall
capable of being picked up by a spade or shovel

t tonne(s)

Tas Tasmania

Vic Victoria

WA Western Australia

waste Materials or products that are unwanted or have been discarded, rejected or abanddhisd.

includes materials or products that are recycled, converted to energy, or disposed.
waste generation For data collation purposes, thistige sum ofresource recoveranddisposal
WMAA Waste Management Association of Australia
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At a glance

In 201415 Australia produced Waste
about64 million tonnef waste generation and
which is equivalent t@.7 tonnes of  fate Australia
wasteper capita Almost 60% of 201415

this was recycled.
The percentagestated
above bars arghe
resource recovery rates

The annual quantity of waste

generated in Australia per capita Trends in
declined $ightly between 20087 waste
and 201415.

generation and

_ fate, Australia
If fly ashis excludedwaste 200607 to

generation per capita increased by 201415
an average odlmost 1%each year

(including fly ash and
hazardous waste)

The trendistowards more
recycling and more recovery of
energy from waste

b'ue@\nvironment

M Disposal Recycling M Energy recovery
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Total incl. fiy ash & Total excl. fiy ash Total excl. fly ash &
hazwaste harwaste
Mega- Kg per Mega- Kg per Mega- Kg per
tonnes capita tonnes capita tonnes capita
Generation B4 2,705 53 2,245 46 1,953
Energy recovery 23 o8 23 o8 2.3 o8
Recyeling 35 1472 50 1,264 26 1,101
Dispasal 27 1,134 21 883 18 754
. Disposal Recycling W Energy recovery —O— Generation (kg/capita)
70— O - \ 5 - 2,800
60 2,400 m
=
=
= 3
g =0 2,000 =
= -3
g 2
E 40 1,600 =
3 :
Ea 20 1,200 B
7]
=
o
20 00 @
10 400
0 2006-07 | 2007-08 |2008-09(2009-10(2010-11|2011-12|2012-13|2013-14 [ 2014-15| Av. AGR
Generation (kg/cap) | 2,783 | 2,815 | 2,837 | 2,790 | 2,785 | 2,751 | 2,732 | 2,718 | 2705 | -03%
Generation [Mt) 57 59 61 61 61 62 63 63 B4 1.2%
Energy recovery (Mt) | 1.4 14 15 17 20 23 26 29 23 | 6.0%
Recycling (Mt) 27 28 29 31 33 34 34 35 35 | 3.0%
Disposal (M) 29 30 31 29 26 26 26 25 27 -1.0%
Recovery rate 49% 40% 50% 53% 57% 58% 50% B0% 58% 1.9%
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M Disposal Recycling M Energy recovery
35 1470
57%
. . 30 1260
In 201415 Australia Waste generation . 25 1050 £
producedthe equivalent of and fate by S 64% 64% -
. B _E -
565 kgper capitaof stream, Australia B o1s 51% 630 g
municipal waste, 8Bkg of 201415 2 10 B I L 420
construction and demolition 5 - 210
waste, 459 kg of fly ash and ghe pegﬁ”‘ageﬁatedabove 0 0
. ars ar € resource recovery
849 kg of other commercial e MSW C&l CE&I excl. fly ash C&D
and industrial waste Mega- | Kgper | Mega | Kgper | Mega- | Kgper | Mega- | Kg per
' tonnes | capita | tonnes | capita | tonnes | capita | tonnes | capita
Generation 13.3 565 31 1308 20 B49 20 B31
Energy recovery 1.3 53 0.9 38 0.9 38 0.2 7
Recycling 5.6 237 17 713 12 505 12 522
Disposal 6.5 275 15 558 T2 306 7.1 302

Trend analysis presented in the report shows:

1 Waste management outcomes atiends vary significantly across the states and territories. The states and territories
with the lowest recovery rates are improving the fastastl are catching up to the highest performing states and
territories.

1 Australia iggyenerating less municipalasteper capitaand recycling more offhat isgeneratel.

1 We aregenerating more of the othewvo major waste streams commercial and industrial waste and construction
and demolition waste andrecycling a greater proportion ofiem.
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Masonry material,

organic wastes and
fly ash are the larges

waste streams,

representing nearly

two-thirds ofwaste
generated in 2014
15.

generationand
fate by stream,
; Australia 201415

The percentagestated
above bars are the resource
recovery ratesW9 y NB
means energy recovery.

Waste

blue(environment

W Disposal Recycling M Energy recovery
20
18 7%
_ 16 —
51%
g 12 —
o1z — B 45%
= 10 — -
2
g5 & —
g G F08%8
—
4 14%
5 ==~ 5ex  26% .
5 m B _ B
Masonr Pa &
Y Metals |Organics| 0 | Plagics | Ghss | Other |Hazwaste| Fi ash
c'board
Generation (kg/fcap) 726 219 542 223 107 45 91 288 460
Generation (ML) 17 52 13 53 25 1.1 2.1 70 11
En recovery [Mt) 14 D5 D.02 D5 0.0
Recycling (Mt) 120 46 5.2 32 E 0.6 0.1 30 49
Disposal (M1) 5.2 0.6 6.2 16 2.2 0.5 16 3.2 59

846
761
a7 7
592
508
423

— 338

254
169
85

Kg percapita

Trend analysis in the report shows the composition of waste is changing. Some significant materialtspapersand
cardboard, glass and fly aslare declining Waste netals, organics and plassialso appear to beeducing at least on a

per capita basis. Masonry materials from demolitions, on the other hand, are increasing.
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1. Introduction

This report was prepared on commission to the Australian Government Department of the Environment
and EnergyDoEE)It provides a detailed picture of the status of solid waste generation, source streams,
materids and fates in Australia during the financial year 20%4It also examines trends since 200G

and considers their causes.

The report builds on the 2018ational Waste Repartvhich focused on data from 20410, and other
earlier reports titledWaste and Recycling in Australiehe data in those reports has been updated for
inclusion in the trends shown here, based on the current compilation method.

Most of the data included in this report was obtained from state and territory governmentshwebitect
it for their own monitoring and reporting. This data is supplemented, and sometimes replaced, by national
industry data or other national estimates

Quantity data is presented kilograms (kg)onnes (t), thousands of tonnes (kilotonnes or kt) or millions
of tonnes (megatonnes or Mt).

This report covers all Australian states and territorigstralian Capital Territory (ACNew South Wales
(NSW) Northern Territory (NT)Queensland@ld); South Australia (SAasmania (TasYictoria (Vic)and
Western Australia (WA).

1.1 Scope

The report covers waste generated in Austrdlialuding solid nothazardous materials and all hazardous
wastes including liquid&n accompanying reporHazardous Wads in Australia 201% considers
hazardous waste in detailThe reportexcludes waste from primary production activities (agriculture,
mining and forestry), waste that is reusesi¢h as intip shop<), preconsumer waste that is recycled as
part of a ppduction processand clean fillsoil (whether or not it is sent to landfill).

Waste sources are considered in three streams: municipal solid waste (MSW) from households and
council operations; commercial and industrial (C&I) waste; and constructiodemndlition (C&D) waste.

Waste fates are categorised into three types: disposal, which overwhelmingly means landfill; recycling;

and energy recovery, which refers to processes such as conversion of organic waste into methane that is
subsequently combusted 2 IASYSNI S St SOGNAROAGEDd ¢KS GSN¥Y WNBa
adzy 2F NBOeOfAya IyR SySNHE& NBO2JISNE dispdgalladgdi S ISy
resource recovery.

1.2 Data collation methods

To obtain a national picture omaste, a common set of assumptions and categories must be applied to
the collected data. This requires some manipulation of state and territory data, including recategorisation,
applyingassumed compositional splits and adjustingdarssborder transport.

To facilitate these manipulations, in consultation with the states and territoRasidell Environmental
Consulting and Blue Environmetgsigned anational waste data set reporting toak part of a previous

1See SectioB for more detail.
2BE & AWE (2017)

Australian National Waste Report 2016 Final
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project for DoEE Inthis Microsoft Excel workbooktate and territoryR I i1 A& G NJF y&F2 NX¥SR
national data set using a set of manipulation steps endorsed by the states and terfitories

The national waste data set reporting tool was used for the first tinmllecting data for this report. It

will be published online together with the final version of this report. The owptithe tool show the full

data set for each state and territory in a common format, as well as the national picture and international
comparisons. An illustration of the data inputs to and outputs from the tool is givEigurel.

Historical datdor presenting trendsvas obtained from BE & RE®12). The datpresented here may
differ slightly from that report becausevtas updatedor consistency with the assumptions and
manipulation steps in theational waste data set reporting taol

Figurel Data inputs and outputsiithe national waste data set reporting tool

Jurisdictional Jurisdictional

data inputs waste data sets

MNational waste
data set

Other national
data (including
ABS population
and GDP data)

Basel data

1.3 Data in this report may differ from state and territory data

Since the methods used by the Australian Government for categorising and analysing data are not always
the same as those used by individual steded territories, figures presented here may differ from
corresponding figures presented in state and territory reports. Some methodological approaches likely to
cause differences are described below.

1 Many large landfills capture methaneeh landfill gas ad extract or sell its energy value, commonly
through combustion to generate electricity that is sold to the grid. In the Australian Government
method used in this reporthis is considered a form of energy recovery. The national waste data set
reporting tool applies formulas from the National Greenhouse and EriRegprting(NGER$ystem
to backcalculate the quantity of waste associated with captured landfill gas ahadies these under
WSYySNHe NBO2GSNERQ® ¢KS adraSa FyR GSNNARG2NARSa |

T Not all states and territories have good data across the full scope of waste categories, source streams
and fates that is required todild a national picture. In these cases, a best estimate is made, often
using data from other states and territories. For example, the composition of waste to landfill is not
known or estimated in several states and territories, so compositional datglgdgrom states
where it is estimated.

I Some waste is generated in one state but transferred to another example n recent years, large
amounts of wastdiavebeen transported from NSW to Qidr landfilling States and territories

3 This occurred at the meeting of the National Waste Data and Classifications Working Group on 23 JuBer2é Ktates and
territories revised the manipulation steps for their data in the latest tool.

Australian National Waste Report 2016 Final
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typically reportonly wastethat is recovered or disposadithin their boundaries but in this report,
where data is available, transfers are reassigned to the jurisdiction where the waste was generated.

9  Thisreport covers wastes that are sometimes excluded from state andtdey reports, such as
biosolids from sewage treatment plants, fly ash from power stations and other types of hazardous
waste(including hazardous liquid wastes)

9  This report ses national instead of state and territory data smmewastes including phstics and
biosolids.

1.4 Data quality

Because waste data is often difficult and expensive to collect, the requirements, scope and mechanisms
for collecting and reporting waste data vary across jurisdictions, industries arsd Tdite level of

uncertainty in sme of the presented data is likely to be hiffor exampleandas highlighted abovehe
composition of waste to landfill is estimated on the basis of periodic audits at a few landfills. In
recognition of these limitations, data is generally presentedrity two or three significant figures.

There are data quality differences between states and territories:

1 Data on waste to landfilStates withcontrolled fees otandfill levies(ACT, NSW, SA, Vic and)wéhd
to have the most comprehensive dataon&va S (12 I yYRTAf X . @ KR&IKAV T F
restricted to the Perth area.

1 Data on recyclingACT, NSW, QId, SA, Vic and3¥#&ey their recycling sectoesmdgenerate the most
thorough dataNSWwas unable to provide accurate 2015 recyting data for this report due to
quality difficulties withthe surveysothe 201314 and 201415 datahas beerestimated(see Section
8.2for details)

1 Hazardous wastdNISW, Qld, SA, Vic and W hazardous waste tracking systearsd generate the
most comprehensive data dmzardousvastes. However, analysis of the QId datauhd significant
data quality problemgsee BE & AWE 2017 for details)

The quality and quantity of the data on waste quantities, source streams and materials is continually
improving. We are confident that the national data presented in this reportasibst accurate to date.

1.5 Report structure

Section2 provides further context for the report and discus$euences on waste generation and fate
namelypopulationandeconomic growthaccess to recycling marketsarbon policyand state and
territory waste policies.

Section 3 aggregates state and territory data to present the national picture on waste

Sectiord compares the status of waste in Australia with various other counameiconsides both waste
generation and fate.

Sectionb presents he perspectives of the four national industry associations on the status, challenges,
opportunities and future of the industry.

Section Goresensi KS | dzi K2NBEQ @ASga 2y OKIftSyasSa yR SYSH

Section7 presentsthe status of wasteén each state and territory in alphabetical order, using the data
layout described below. Commentary on the data from the state or territory is included where provided.

Australian National Waste Report 2016 Final
Page3



RANDELL b'UEC

CONSULTING

R=C

A final section describes data sources and assumptions in more detail.

Technical termand abbreviations used throughout are explained in the glossary orspaged V.

1.6 Data layout

State and territorydatais presentedn Section? in the following order

1. Overall waste generation and fate (recycling, energy recovery or disposal) is presented on a total and
per capita (or per person) basis

2. This same data is psented by source stream (MSW, C&l, C&D)

3. Waste generation and fate is shown for eight or nine broad material categories as sh@aioléi.

4. Afinal subsection presss trends over the period 20067 to 201415 in waste disposal, recycling,
energy recovery, generation and generation per capita.

Nationaldata is presented with more detail including trends by stream and material.

Fly ash awastefrom coalfired powerplantst isemphasised in the report becaugigs generated in
large volumesit ismostly managed separately from timeain waste management system@nd it is
generated in only five of the states and territories (NSW, Qld, SA, Vic andWatdy) chartsanddata sets
in this report show quantities with and without fly ash so its significance can be understood and
aggregatediata onother wastes can be seen separatdily ash is excluded from the trend charts in
Section7 sothat state and territory trends are readily comparahléhether or not they produce it

Hazardous waste both liquid and solid is included in all the charts and data sets except where stated.
The clarts showing total quantities generated nationally and by state and territory show quantities with
and without hazardous waste so its significance can be understood and aggregated data on other wastes
can be seen separately.

Tablel Waste categories and types analysadhis report

Waste categories Waste types included in this category

. Asphalt, bricks, concrete, rubble (including Awzardous foundry sands), plasterboard
Masonry materials .
and cement sheeting.
Metals Steel,aluminium, other norferrous metals.
Food, garden organics, timber, otherganics non-contaminated biosolids. Excludes:
. 1 paper, cardboard, leather, textiles and rubber (included in separate categories)
Organics o . . .
1 except where specifiethazardous organic astes these areincluded in the
WKEFTFNR2dzaQ OF iS32NBO O
Paperandcardboard | Liquid paperboard, newsprirgnd magazines, office paper.
Plastics PET (1), HDPE (2), PVC (3), LDPE (4), PP (5), PS (6), Other (7).
Glass
Other Leatherandtextiles, rubber excluding tyresther unclassified wastes.
Acids; alkalis; inorganic chemicals; reactive chemicals; paints, resinanahigyanic
Hazardous sludges; organic solvents, pesticides, oils, putrescible/organic waste; organic chemic
contaminated soils; asbestos; other soil/sludgieeluding contaminated biosolids)
clinical andpharmaceutical; tyres; other miscellaneous.
Fly ash

4 For the purposes of this report biosolids are affiased to be contaminated and included with hazardous waste. For further
detail, seeHazardous Waste in Australia 20(BE & AWE 2017).
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2. Context

This section discusséise T I OG0 2 NB GKI G0 Ay FfdzSyOS ! dzZAGNI f Al Q& g1 2
population growth

economic growth

access to recycling markets

carbon policy

the main waste policy initiatives established in eatdte and territory

=A =4 -4 -8 9

2.1 Population growth

Waste generation, particularlygf MSW, is closely linked to population siz@ther things being equainore
population means more wast€igure2sk 2 g & | dza NI f Adta &nd teitbddniebch of thg/ 0 &
nine years in which national waste data is presented in this report. Overall, population grew by 14% from
20.6 to 23.6 million, an average of 1.5% per year. The fastest growing state washist\grew by an

average of 2.4% per year, and the slowest was Tasmania, which grew by 0.5% per year. The three biggest
statess NSW, Vic and Qidrepresent more than thredj dz NI SNER 2 F ! dza i N¥ f A Q& LJ2

Figure2  Australian population bgtate and territory 200607 to 201415
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2.2 Economic growth
Economic growth is also linked with waste generation, particularly of C&I and C&D wastes.

Technological change can improve process efficiency and reduce waste. Envirahaneareness and

higher disposal costs can also lead to greater care in avoiding waste. These are set against the impact of
greater wealth resulting in more waste from renewal of material goods, infrastructure development and
greater emphasis on conveniemand timesavingWhenthe value we put on our timgrowsfaster than

the price of material goodshe production ofwaste is promoted

Australian National Waste Report 2016 Final
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Figure3 shows gross staterpduct (GSP) for each state and territameach year for the period of the

report. Overall, the combined GSP (or gross domestic product) grew by 18%, an average of 1.9% per year.
The fastest growing state was WA, which grew by an average of 4.5% pearygdine slowest was

Tasmania, which grew by 0.8% per year.

Much of our economic growth can be attributed to population growth but, for all states and territories,
the economy grew faster than population over the niyear period. In other words, the avage amount

of economic activity per persancreased This was also the case forsttites and territoriesin most

years, and for Australia in every year except 2008vhen the global financial crisis occurred.

Figure3  Australian economic activity tsgate and territory GSP), 20067 to 201415
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2.3 Access to recycling markets

Recyclings often not viable in towns and settlements that are a long way from the major population
centres wheremostrecovered materials are pressed and sold. Staand territories tend to have lower
recycling rates when they have large remote populationckready access to the major markets.

2.4 Carbon policy

Carbon policy initiatives at the national level have led to an increase in the capture of methane from
landfill gasmostof whichisused for generating energynd the rest oxidised by flarin@etween 200940

and 201213, landfill methane capture grew Bp% from 5.1 to 7.6 Mt of carbon dioxide equivalent. In

this report, the increase shows up in the trend charts for most jurisdictions as a rise in energy recovery.

2.5 Waste policies

Waste policies and programs have been established at all levels of Australiarnments
Commonwealth, statgerritory and local. Policy and legislative responsibility for waste rests with the
states and territories, and policy at this level has the greatest influence on waste managdiaige2
lists some of the main policy settings in each of the states and territories.
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Summary ostate and territorywaste policy settings

Landfill levy (201617)

Strategy document

Targets to increase recovery rate

Other (incl. landfill bans)

ACT | MSW $90.55/t | ACT Waste Waste generatiorgrowsless than populationExpand euse of Landfill ban on computers
cal $146.20/t | Management goods. Waste sector is carbon neutral by 20R260uble @ergy and televisions
. . Strategy Towards a generated from wasteRecovewaste resources for carbon
?gz(ega%il ;’nvg?e;g?% $199.20#t sustainable sequestration.
Y _ Canberra2011- Recovery rate increases twer.
Not a landfill levy as ACT owns th( 2025 1 85% by 2020
landfill and sets fees 11 90% by 2025.
NSW | Metropolitan area $135.70/t | NSWWaste By 201617, reduce litter items by 40% compared with 212 Hazardous waste tracking
Regional area $78.20/t | Avoidance and then continue to reduce to 202P2. Also by 20292 system in place
. Resource Recovery 1 reduce waste per capita
Virgin excavated $122.13/ . o
natural material Strategy 20121 i reducellllegal dumplngt)ln Sy;iney and the lllawarra, Hunter an Container deposischeme
Centra} Coast r'eglons y 30% N to be introduced in
Shredder floc metro $67.85/t 9 establish baseline data tevelop additionatargets. December 2017
Coal washery rejects ~ $14.20t By 202%22, mcreas_e recycling rates for:
1 MSW from 52% (in 20%Q1) to 70%
1 C&l waste from 57% to 70%
1 C&D waste from 75% to 80%.
NT No landfill levy Waste No specific targets are included in the strategy. Container deposischeme
Management in place
Strategyfor the
Northern Territory
20152022
Qld | No landfill levy Waster 9 @S NE ; By2024: Hazardous waste tracking
responsibility: 1 reduce waste per capita by 5% system in place
Queensland Waste| | reduce waste to landfill by 15%
Avoidance and 1 improve management of problem wastes (specific targets to b
Resourc_:e_ developed).
Product|V|t2y By 2024jncrease
;t)r;tlegy (2014 9 state average MSW recycling rate to 50% (from 33% in-23).2
) 1 C&l recycling rate to 55% (frof#2%)
9 C&D recycling rate to 80% (from 61%).
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SA Metropolitan Adelaide $76/t | { 2 dzi K ! dz& 35% reduction in landfill from 20023 level by 2020 (30% by 2@17| Landfill bans om wide
Non-metropolitan $3g/t | Waste Strategy 18). 5% reduction in waste generation per capita by 2020 (from | range of hazardous,
Adelaide 20152020 2015 baseline). problematic and recyclable
ashestossmaller 1 C&l diversion of 80% by 2020 Container deposischeme
discount for shredder { C&D diversion d90% by 2020. in place.
floc from metal Norrmetropolitan wasteg maximise diversion for MSW, C&I and | Hazardous waste tracking
recyclers) C&D. systemn place

Tas Voluntary levy adopted at levels o] The Tasmanian No quantifiedtargets are included in the strategy.
$0 to $5/t at the time of writing Waste and

Resource
Management
Strategy
Vic Metro andregional: Statewide Waste | No numerical targets are included inetblan. Landfill bans on paint,
T MSw $62/t and Resource industrial transformers,
Recovery grease trap, used oil filters
1 C&land C&D $62/t | |nfrastructure Plan wholetyresandlarge
Rural: 201544 containers.
T MSW $31.10/t Hazardous waste tracking
1 Cé&land C&D  $53.35/t system in place.
Prescribed industrial
waste:
E ga: (E; $250/t
a
1 Asbestos $7o
$30/t
WA Putrescible $60/t | Western Australia | Landfill diversion: Hazardous waste tracking
W : i )
Inert $75/r? (approx. C;jt?nzt:ﬁ;e%’gm f MSWmetro 50% by 2015 and 65% by 2020 system in place
$50M) | i onment 1 MSW regional centre30% by 2015 and 50% by 2020
(March 2012) 1 C&D 60% across the state by 2015 and 75% by 2020
1 C&l 55% across the state by 2015 and 70%020.
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3.1 Overall wastequantities analysis

Overall waste generation and fatéiustralia 201415

Figured illustrates the quantity of solid waste generated in Australia in 2D3.4showing both total
quantity and amount per capita, and the waste fate (recycling, energy recovery and disphsdbft
handbar shows all waste, the middlgar excludes fly ash and the right hahdrexcludes both fly ash and
hazardous wasfe

In 201415 about 64 Mt of waste was generated of which 58% was recycled or recovered for embodied
energy.Australa geneated on average 2.t of wasteper capita When fly ash and hazardous waste
excluded, the figures are 46 Mt and 1.95 t papitagenerated with 61% recovered.

The quantity of waste disposed was about 27 Mt2dmMt excluding flyash, orl8 Mt excluding fly ash

and hazardous wast&he total quantity of waste deposited in landfilexcluding fly ashjvasabout 22

Mt, noting that some of this waste is recorddey’ RS NJ WSy SNH& NBO2 O&abliBBeddo SOI dz
for generating energy.

Figured  Wastegeneration and fate, Australia 201156
M Disposal Recycling M Energy recoverny
70 58% 2,940
60 — . 2,520
& 81% m
m 50 —— 2,100 £
= —— o
E a4 —— —— 1680 8
2
E: 0 — — 1,260 g
20 — B840
10 420
0 0
Total incl. fhy ash & Total excl. fly ash Total excl. fly ash &
hazwaste hazwaste
Mega- Kg per Mega- Kg per Mega- Kg per
tonnes Capita tonnes Capita tonnes Capita
Generation B4 2,705 53 2,245 a5 1,953
Energy recovery 23 a8 2.3 a8 23 o8
Recycling 35 1,472 30 1,264 26 1,101
Disposal 27 1,134 21 BE3 1B 754

The statedbercentages are the resource recovery ratdenergy recovery + recycljriggeneration

Figure5 showsthe 201415 waste generategdwaste fate
and resource recovemates bystate and territory. For
states that generate power from cotlle data provides
onebarincluding and onexcluding fly ash.

KEY POINTS

In 201415 Australia produced about 6.
million tonnes of wastgwhich is
equivalent to 2.7 tonnes of waste per

Figure6 shows the same datanoa per capita basis. _ _
capita. Almost 60% of this was recycle

5See the discussion on these wastes in Se@&i8n
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Figure5  Wastegeneration and fate by state and territory, 2018 (megatonnes)

b|Ue@\nvironment

M Disposal Recycling ™ Energy recoverny
21
15 82  sax
. — 38% 5% 59
2
S 45 48% —
2 q —_— 50%
E ) 7B% 77% _ 48%
s _ 75% I l 28% . — —  so% .
o — NSW excl] oo Qid excl T sAex - v. 1 . WA excl
= o = o = (n - [ = = i
ACT NEW NT Id 54 T v wa
fiy ash a fiy ash fiy =sh = “ | tyan fiy =h
Generation 077 18.96 16.22 051 15.71 10.50 442 428 0.95 15.25 13.04 7.30 675
Energy recovery|  0.04 0.82 082 0.01 0.3 039 0.15 0.15 0.05 0.62 0.62 0.23 0.23
Recycling 0.55 11.46 552 0.13 5.53 464 3.30 3.16 042 5.97 841 3.41 3.02
Disposal 019 6.68 5.88 0.37 5.80 5.47 0.97 0.97 0.47 4 66 401 3.65 3.50
The statechercentages are the resource recovery rates = (energy recovery + redygéingration
Figure6  Wastegeneration and fate per capita by state and territory, 2dB4kilograms per capita)
3500 389 M Disposal Recycling B Energy recovery
J— 50% 48%
g 3,000 78% 77% f—
.-E_ 2,500 . B5% 64% 28% ag9 59% — -
i 2: — — 50% — |
1,500 — —
<
1,000 —
'-*““ - == 0 B B
o
MEW excl. Old excl. SA excl. . Vicexcl WA excl
ACT MEW NT Id SA T v WA
fiy ash a fiy ash fiy =sh = « fiy ash fiy ash
Generation 1,998 2,507 2,144 2,059 3,309 2,210 2,614 2,527 1,837 2,591 2,216 2,835 2,623
Energy recovery| 95 108 108 58 a2 a2 88 88 103 105 105 29 29
Recycling 1,411 1,515 1,259 530 1,163 577 1,953 1,867 822 1,694 1,429 1,326 1,175
Disposal 4g1 BE3 77 1,512 2,063 1,151 572 572 912 792 B2 1421 1,358
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Figureb and Figure6 show:

1  Overall waste quantities correlate with population and GSP in stath and terribry with NSW, Vic
and Qld dominating, followed by WA and SA, and then Tas, ACT and NT.

1  When fly ash is included, Qld generated the most waste per capita at about 3.3 t. When fly ash is
excluded, WAand SA were the highest waste generatopsoducingover2.5 t. Tas asthe lowest
with 1.81.

I  SAwas the clear leader iresource recoveryvith a rate ofalmost 80%The ACT followed at 75%,
then Vicat 69% and NSW ats86.WA, Tasand Qld (excluding fly ashiecovered about 50%ndNT
hadthe lowestrecovery rateat an estimated 8%.

T NSW, Vic and Tas had the highest per capita levels of energy redorety large landfills collecting
methane for electricity generatiaiWith several dedicated enerdgypm waste facilities planned for
WA and NSW, engy recovenfrom wastein those statesmayincrease significantly ifuture years.

1  Recycling per capita was highest in SA follgwedrder, by Vic, NSWACTWA,QId, Tas and NT.

1 Disposal per capitaxcluding fly aswas lowest in the ACT, followgithorder, by SA, Vic, NSW, Tas,
Qld, WA and NT.

Trends inoverall waste generation and fate, Australia 206&7 to 201415

This section looks at the overall trends in waste generation and fate for Australia for the peric@2006
201415, the period for wiich a reasonably consistent data set and compilation method is available

Figure7 shows waste generation and fate in total and per capita over theoggFigure8 is similar but
excludes fly ashighlightsinclude:

1 Australia continued to produce more waste as the population grew

- Waste generation incre@sl from about57 to 64Mt over the perioda growth rate of 11% over
nine years, oan average 01.2% per year. Population increaseddiy average 01.5% per year,
SO waste generation grew abof0% more slowly than populatiohVaste generation per capita
declined by3% ovetthe period, oran average of 8% per yearwhen you include fly ash

- Excluding fly ash, waste generation increased from about 43 tdt%ver the period a growth
rate of 236 over nine years. This is an average growth rate38t per year, about 50% greer
than population growth. Waste generation per capita increased by 7% over the period, or an
average of B% per year.

- The decline of coal fired power rededtfly ash tosuchan extent thatwaste per capitalightly
decreasedBut excluding fly ash, wasper capitaincreased

1  The quantity of material recycldd Australia
increased significantly KEY POINTS

- Recycling increaseby 30% over the period 1 Theannualquantity of waste

from 27 to 3 Mt or 1.4% per capitper year

- Excluding fly ash, ogcling increased by2%6

from 23 to 30 Mtor 1.6% per capitaper year

generated in Australia per capita
declined slightly between 20667

and 201515.
1 Energy recoverincreased markedlfrom about
1.4 to 23 Mt over the period or an average @% I If you exclude fly ash, waste
per year.Energy recovenper capitaincreased by generation in Australia per capita
an average of 4.4% per yeatowever there increased by almost 1% each year.
appears to have beensgnificantdecline in gas _ _
recovery in the last year of the period. T Thetrend istowards more recycling
and more recovery of energy from
waste.
Australian National Waste Report 2016 Final

Pagell



- blue (e\nviron ment

CONSULTING

R=C

Figure7 Trendsn waste generation and fate, Australia 2008 to 201415
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0 2006-07 ( 2007-08 | 2008-09| 2009-10(2010-11|2011-12) 2012-13| 2015-14 | 2014-15| Av. AGR

Generation (kg/cap) | 2,783 | 2,815 | 2,837 | 2,790 | 2,765 | 2,751 | 2,732 | 2,718 | 2,705 | -0.3%
Generation [Mt) 57 59 61 61 61 62 63 63 64 12%
Energy recovery (Mt)| 1.4 14 15 17 2.0 2.3 2.6 29 23 | 6.0%
Recycling (M) 27 28 9 31 33 34 34 35 35 | 0%
Disposal (Mt) 29 50 31 29 26 26 26 25 27 -1.0%
Recovery rate 49% 49% 50% 53% 57% 58% 59% B60% 58% 19%

Relies on interpolation for 20608, 201112,2012-13 for all states and territorie§v. AGRmeans average
annual growth rate.

Figure8  Trendsn waste generation and fatexcluding fly ash, Australia 20d% to 201415
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Generation (kgfcap) | 2,091 | 2,138 | 2,176 | 2,154 | 2,151 | 2,180 | 2,222 | 2,252 | 2,245 | 0.8%
Generation (ML) 43 45 a7 a7 48 4z 51 52 53 2.3%
Energy recovery (Mt)| 1.4 14 15 17 20 23 16 29 23 | 60w
Recycling (M) 23 23 24 26 27 28 29 30 0 3.2%
Disposal (Mt) 19 20 21 20 18 19 20 20 21 0.9%
Recovery rate 55% 55% 55% 58% B1% B6l% B1% B2% B61% 1.0%

Relies on interpolation for 20608, 201112, 201213 for all states and territorie$v. AGRmeans average
annual growth rate.
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Disposal fell by8% from about 29 to 27 Maver the period This is a decline per capita of about

I  The resource recovery rate in Australia increafseth 49% to 58oover the period Excluding fly ash,
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Excluding fly ash, disposal increase®¥yfrom about 19 to 21 Mt. This an averagedecline

per capita of about 0.6% per year.

it grew from 55% to 61%

Figure9 shows the trends irwaste generation per capita for eastate and territoryover the periodFor

states that generate power from coal, two lines areided: one including and one excluding fly abhe

changes over timenay have a range of causes, including variability in raidifftrent economic
conditionsand improved data quality and coverage.

QId produces the most waste per capita when fly @shcludedotherwise WA is consistently the

highest.Waste generation per capiiacreased over the periosh SA, NBnd Tas, but Tas still has the
lowest generation rate. Waste generation in the ACT appears to be trending downwards while in QId,

NSW and Vic was fairlystable. Waste generation trends are analysed furtineBectiony.

Figure9  Trendsn waste generation per capita by state and territory, 2@06to 201415
3,500 ——————em=e—— o
3,000
]
=
o
)
£ 2,500
E ¥
2,000
1,500
1,000
2006-07 2007-08 2008-09 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15
ACT 2,157 2,148 2,132 2,071 2,502 2,414 2,326 2,249 1,998
----- NEW 2,742 2,897 3,040 2,886 2,716 2,648 2,577 2,505 2,507
MNEW excl. fly ash 2,012 2,188 2,351 2,221 2,089 2,107 2,121 2,118 2,144
NT 1,456 1,453 1,448 1,450 1,462 1,732 1,961 2,205 2,099
----- aid 3,499 3,488 3,469 3,234 3,166 3,202 3,231 3,268 3,300
Old excl. fly ash 2,090 2,099 2,102 1,923 1,876 1,998 2,111 2,227 2,210
----- SA 2,071 2,081 2,089 2,042 2,487 2,551 2,612 2,674 2,614
SA excl. fiy ash 1,904 1,928 1,949 1,937 2,364 2,447 2,527 2,606 2,527
Tas 1,150 1,083 1,015 1,108 1,238 1,375 1,514 1,650 1,837
----- Vic 2,662 2,603 2,538 2,729 2,730 2,672 2,611 2,549 2,591
Vic excl fly ash 2,120 2,078 2,031 2,245 2,275 2,231 2,185 2,138 2,216
----- WA 2,976 2,951 2,906 2,943 2,933 2,984 3,013 3,078 2,835
Wh excl fiy ssh 2,706 2,672 2,620 2,646 2,646 2,716 2,765 2,845 2,623

Relies on interpolation for 20608, 201112, 201213 for allstates and territories.

Australian National Waste Report 2016

Pagel3

Final

7

aul

o]



RANDELL blue(environment

CONSULTING

R=C

Table3 provides a summary of the per capita change in waste generation and fate fosedeland
territory between 200607 and 201415.

Table3 Apparent9-yearpercentagechange in waste fate per capita btate and territory excluding
fly ash,2006-07 to 201415

Change inonnes todisposal 3% | -26% 20% | -10%| 28% 6% | -35%| -28%
Changen tonnes torecycling -9% 2% | 298% 0% | 26% | 308% 23% | 46%
Change irionnes toenergy recovery -27% 75% -14% | 137%™ | 19% 18% 47% | -17%
Change in resource recovery rate -2% 8% 14% 3% 0% 25% 15% | 16%
(percentage points)

Negative values) show the decrease in tleporting parameter over the-9ear period.

The table shows:
1 Disposal per capita fell four states and territories and increasedfour. Vic WA andNSW
experiencedhe most significant declines in disposal per capita.

1 Recycling per capita increased in all states and territ@xegeptACT Tas andNTreported dramatic
increases imecycling from low 20061 T W6 I a Sdueityifppovedredyding kerbside recovery
potentially better data co#iction and, in the casef NT, establishment @t container deposit
scheme

1 Energy from waste per capita grew stronglyivue statesbut declined in theACTWA andNT. The
increases are attributable to expansion of systems for generating electricity from landfill gas.

1 The resarce recovery rateleclined in the ACT areither remained steady or increased inather
states and territoriesWhile NT and Tasawdramatic increases in recovery rajéise overall
guantities recoveredre still well belowthe other jurisdictions

Changes ithe tonnes sent talisposal, recycling and energy recovery in each state and terdatery
analysed further in Sectioh

KEYPOINTS

1 Waste management outcomes and trends vary significantly across the states and
territories.

1 The states and territories with the lowest recovery rates are improving the fastest
and are catching up to the highest performing states and territories.
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3.2 Wastestream analysis

Generation and fate by waste streamustralia 201415

Figureloa K2 ga GKS YI Ay ZopweNdrSMusralig iN2015 MNBitIndes Yaste
from households and local government activiteesh agrom parks maintenance. C&D waste comprises
wastes from the construction and demolition industmyd C&I waste includewastes fronoffices,

factories and institutions. Most hazardous sta is attributable to the C&l sector, but C&D wastes can
include significant quantities of asbestos and contaminated Blyilash is counted as C&I wadtgurel0
shows C&I with and without fly ash.

In 201415 Australians generated about 13 Mt of MSW and with about 51% recové@riads the lowest
resource recovery rate of the three main waste streams. Much MSW is separated at its source for
recycling, such deerbside recyclables and garden wastes, and the remainder mostly goes to landfill. In
some areas, particularly in Sydney, the complex mix of materials in household residual waste bins are sent
to facilities for sorting and processing. This generally predymwoducts of lower quality than source

separation wastes but saves money on collection.

About 31 Mt of C&I waste (20 Mt excluding fly ash) was generated, of
which 57% was recovered4® excluding fly ashyhe C&ivaste KEY POINTS
stream presents the greatest opportunities fooostingrecovery, In 201415 Australia
especially for wastes that are delivered to landfill in homogenous load:
such as cardboard or food). Improving the performance of energy
recovery at landfill would improve thesource recovery rates of both
MSW and C&l due to the high organic content of these streams.

producedthe equivalent
of 565 kg per capitaf
municipal waste, 831 kg
construction and

About 20 Mt of C&D waste was generated &#4% was recovered demolition waste, 459 kg
C&D recovery is wedlstablished in most states and territories, but of fly ash, and 849 kg of
opportunities remain for reavering material from mixed C&D waste other commercial and
loads, which are often taken directly to landfifigurell compares industrial waste.

waste generation per capita by stream and fideeach sate and
territory. For further discussion, s&ection?.

Figurel0 Wastegeneration and fate by stream, Australia 2613

M Disposal Recycling M Energy recovery
35 1470
57% The stated
30 1260 percentages are
s 25 100 £ the resource
£ 20 64% 64% sap B8 recovery rates =
-
+
B i 51% 630 - (energyrecovery
2 — &  recycling) /
10 — — 420 generation
-1
0 0
MS W CEI CEIl excl. fiy ash CED
Mega- | Kgper | Mega | Kgper | Mega | Kgper | Mega- | Kg per
tonnes | capita | tonnes | capita | tonnes | Capita | tonnes | capita
Generation 13.3 565 31 1308 20 g49 20 831
Energy recovery 1.3 53 0.9 38 0.9 38 0.2 7
Recycling 5.6 237 17 713 12 505 12 522
Disposal B.5 275 13 558 7.2 306 7.1 302
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Figurell Wastegeneration anddte per capita by waste stream and state and territory, 2054

b|Ue@\nvironment

B Disposal Recyclin M Energy recove
2,400 ISP ycing EY ny
34%
1,800
£ 1900 61% 55% B5% B4% 729 7% 73%  76% 65% 42%
= - — —
5% 74% . —_— R
i) 58% — " 38% 8% o1e 53% — —— a41% 53%
= B0 ——— = = EE——— = = — = = |
: 1 1 ™
2 g =g 1 1
NEW ald SA Vic WA
C&l C&l C&l CEl CEl
MSW | C&I | excl. | CED | MSW | C&I excl. | CED | MSW | C&EI excl. | CED | MSW | CEI excl. | CED | MSW | C&I excl. | CED
fy &h fly ah fly ash fiy ah fiy ah
Generation | 609 | 1,090 | 728 BO7 551 | 2,024 | 926 733 411 | 1,207 | 1,120 | 996 526 | 1,243 | B6B B22 635 | 1,005 | 791 | 1,197
Enrecovery | 48 a5 45 14 52 2B 2B 2 33 4B 4B 7 67 35 35 3 51 31 31 7
Recycling 312 B20 364 582 158 B&T 481 338 257 981 Ba5 715 211 BG5S 00 B1B 214 B19 469 4492
Dispasal 249 424 318 211 342 1,329 | 416 393 121 177 177 274 247 343 234 201 370 353 291 697
B Disposal Recycling M Energy recovery
2,400
1,800
= 59% 59%
= 1% 71%
E 1200 44%
o B B 91% 1%
E 600 B64% 33% 33% 38%
2 H = = B H B =
o —mwmm W N N . I S
ACT NT Tas
MESW CEI CE&D MSW CE&I CED MSW CE&I C&D
Generation 475 927 596 1072 345 623 490 1262 BS
En recovery 48 45 2 42 12 4 54 45 1
Recycling 254 614 543 426 103 1 131 691 0
Disposal 173 267 51 603 230 67E 305 523 B4

The stated percentages are the resource recovery rates = (energy recovery + recycling) / generation
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Trends in waste generation and fate by waste stream, Australia 20060 201415

Figurel2 shows trends iMSWover the nineyearperiod. The quantity generated increasesdightlyfrom
12.8 to 13.3 Mt whilghere was @%decline per capitérom 620 to 565 kg. Recycling and energy
recovery increased and disposal fell the period Causes of these trends include the declinprinted
paper and glaspackagingandthe expansion of recycling systems.

Figurel2 Trends irmunicipalwaste generation and fate, Australia 2008 to 201415

. Disposal Recycling W Energy recovery =—{C—Generation (kg/capita)
20 300
"
=
=
o — e e
g P —— 5 5 ¢
s g
g 2
=
= =
2 10 — —— 400 8
B E
g ]
=
7]
L]
5 200
o 2010-11|2011-12|2012-15(2013-14
Generation (kefcap) | 620 | 620 | 617 | 618 | 607 | 583 | 577 | 583 | ses
Generation (Mt) 128 13.0 13.3 13.5 135 13.3 13.2 13.1 13.3
Energy recovery (Mt)| 088 | 083 | o0s0 | 107 | 123 | 134 | 146 | 158 | 125
Recycling (Mt) 471 4457 523 540 5.69 5.64 558 553 561
Disposal [Mt) 7.21 7.16 7.12 7.04 B.55 B.37 6.18 6.00 6.49
Recovery rate 44% 45% 46% 48% 51% 52% 53% 54% 51%

Figurel3shows the trend in C&l waste excluding fly
ashfor the period Waste generation increased from
about 15.6to 20.0 Mt and from 57to 849kg per
capita. Most of the increase was recycledsIhot
clear what caused the decline in waste generated in

the last year of the assessment period. The data

indicates there were variable falls across jurisdictions

and material types.

KEY POINTS

Australia is generating less municipal waste
per capitaand recy@ing more of what is
generated.

We aregenerating more of the othemo
major waste streamg commercial and
industrial waste and construction and
demolitionwaste¢ andrecycling a greater
proportion of them.
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Figurel3 Trendsncommercial and industl waste generation and fatexcluding fly ash, Australia
200607 to 201415

mm Dizposal Recycling mmsmEnergy recovery =—C—Generation (kg/capita)
25 1,000
£
_ 20 800 E
g 3
[
e g
E 15 —  B00D i
2 =
B B~
g 10— — 400 E
7]
=
7]
L]
5 200
0 2008-09 2010-11(2011-12|2012-13|2015-14
Generation (kg/cap) 757 | 762 | 784 | 794 | 783 | 821 | 856 | 8%1 | Bag

Generation incl. fiy ash (Mt) | 299 302 30.6 31.3 31.0 31.2 314 31.7 30.9
Generation excl. fiy ash (Mt)| 15.6 16.0 16.4 174 17.4 185 1536 207 20.0

Energy recovery (Mt) 060 | 066 | 072 077 | 087 0.96 105 114 0.89
Recycling (Mt) 847 | B48 | BA4B 952 | 10010 | 1104 | 1197 | 1291 | 1192
Disposal (Mt) 6.53 687 | 721 7.07 6.39 6.4% 6.60 6.70 7.24
Recovery rate 5B8% 57 56% 59% 63% 65% B6% 6:8% G4

Figurel4 shows the trend in C&D waste for the period where the quantity increased frbto 19.6 Mt
and from 72 to 831 kg per capitaAs withthe other waste streams, most of the increase was recycled.

Figurel4 Trends irconstruction and demolitiowaste generation and fate, Australia 2008 to 2014

15
. Disposal Recycling  mmm Energy recovery =—C=—Generation (kg/capita)
25 1,000
20 O 1\0_4)_—{)=-—O‘A 800 )
O’-'____O--"'"-_"' e [-%
g — :
—— e — [
< £
g 15 —— — 6800 i
=
; 5
& -
g 10 — —— 400 E
[
=
[T
3
5
o 2010-11)|2011-12|2012-13|2013-14
Generation (kg/cap) 724 767 B05 B0OB 772 782 790 799 831
Generation ML) 148 16.1 17.3 17.7 17.1 17.6 181 186 19.6
Energy recovery (Mt) | 0.08 0.09 0.09 011 0.10 0.13 0.15 0.17 0.17
Recycling [M1) 939 9.Bb6 1033 | 1059 | 11.28 | 11.24 | 1120 | 1116 | 1233
Disposal (M) 546 6.17 6.BB 6.96 573 B.24 6.76 127 7.12
Recovery rate B3% B2% B60% B61% b7% B5% B3% 61% 4%
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3.3 Waste materialsanalysis

Generation and fate by materialAustralia 201415

Figurel5shows the quantitiesnd fatesof waste materials generated in Australia in 2alon a total

and per capita basis. Note that the data relies on estimates of landfill composition that have a significant
degree of uncertainty. The following discussion analyses each material shown in theTobiagt charts

are shown for those waste matials for which the data is considered adequate.

Figurel5 Wastegeneration and fate by material category, Australia 254

W Disposal Recycling M Energy recovery

20 846
18 — 0% 761
_ 16 — 677
g 12 — 1% 592 'E_
g 12 — L 5% 508 8
E 10 — — | 4235
E 8 — — 338
£ & — AR% 700% -
J—
e &
: = m B - = B
M:;r.w Metals | Organics i?ﬁri Plastics | Glss | Other |Hazwaste| Fash
Generation (kgfcap) | 726 219 542 223 107 45 91 258 460
Generation (Mt) 17 5.2 13 5.3 25 11 2.1 70 11
En recovery (Mt) 14 05 0.02 05 0.0
Recycling (M) 12.0 45 5.2 3.2 0.3 0.6 0.1 3.3 a9
Disposal (Mt) 5.2 0.6 6.2 16 22 0.5 16 3.2 5.8
Wlasonry matimeans masonry materidl W O0Qo6 2+ NRQ YSIFya OF NRo2F NREn WI 1 61

recovergineans energy recoveryhe stated percentages are the resource recovery rates = (energy recovery +
recycling / generation

Masonry material

About17.2Mt, or 726 kg per capita, of waste masonry materials was generated, 70% of which was
recycled ¢ KAa OF 0S3A2NE Ay Of dzRSa WKSI@geQ ¢l adsS deLilSa
well recovered from mixed loads of demolition waste, typically from smaller projects, which can contain
substantial amounts of rubble and plasterboard and seat directly to landfill.

Figurel6 shows the trend in masonry waste generation and faten 200607 to 201415. Waste
generation increased from about 15 to 17 Niépresenting a marginal increase per capita fiod6 to 726
kg. The quantity of masonry waste landfilled dropped from about 5.6 to 5.2 Mt while recycling grew
strongly from 8.9 to 12 Mt.

Metals

In 201415 about 5.2 Mt, or 219 kg per capita, of metal teawas generated. The recovery rate of 88%

was higher than any other material category. Metal recycling isegblished in every state and

territory but has suffered fronunstable global pricesThis put the metals recycling industry, which

depends orexport markets, under significant financial pressure. At the time of writing prices are
recovering. Some toxic metals, such as cadmium and cobalt, and rare and precious metals, such as gold
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and palladium, are still being landfilled in composite materiadpicts such as electronic waste. While the
tonnages may be low, the potential environmental impacts and value of the lost resources are high.

The trend in metal waste generation is showrigurel7. The data suggests a major increase in metals
recycling occurred in the two years following the global financial crisis, followed by a decline.

Figurelé Trends irmasonry materialvastegeneration and fate, Australia 206% to 201415

I Dispozal Recycling —— Generation (kg /capita)
20 800
C?"—C)—_O—_O\O_O_O__c)—‘—n ';‘
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& 8 — — 320 g
=
a
2
4 160
o 2010-11(2011-12|2012-15|2013-14
Generation (kgfcap)| 706 | 724 | 740 | 753 | 7o | 706 | 7o2 | 70O | 726
Generation (ML) 146 15.2 159 16.5 15.7 159 16.1 16.3 171
Recyeling (ME) 89 9.3 97 102 10.6 10.7 10.8 10.8 120
Disposal (M) 56 59 6.2 6.2 51 52 53 55 52
Recovery rate 61% 61% 61% 62% B6E% 67% B67% 663 T0%
Figurel7 Trends irmetal waste generation and fat€006-07 to 201415
I Cisposal Recycling —{=—Generation (kg/capita)
2 300
/O‘O-‘Om =
=
g s —o— 225 §
- [ =
£ =2
= T
R —— 150 -
2
: 2
2 E
a
2 — —— 75 @
@

o

2006-07| 2007-08 | 2008-09| 2009-10(2010-11 | 2011-12 [2012-15|2013-14| 2014-15
Generation (kgfcap) | 197 124 17 219 254 247 239 232 219
Generation [Mt) 41 39 3.7 48 5B 56 55 54 5.2
Recycling (M) 35 33 3.1 42 51 5.0 44 48 46
Disposal (Mt) 0.6 0.6 0.6 0.6 0.5 0.5 0.6 0.6 0.6
Recovery rate B6% B85% Ba% BT 91% 90% S5 905 BB%
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Organics

In this report, organic waste generallytaken tocomprisefood, garden organics and timbemnd to
exclude paper, cardboardtextiles,rubber and leather, which are discussed separatklythis section we
also consider hazardous organic wastes, which are mbisthplids grease trap sludge and wastes from
abattoirs and tanneries.

Figurel8shows norhazardousand total organic wastgeneration and fatén 201415. About 13 Mt or

542 kg per capitapf non-hazardous organiwastes were generateavith just over half recoveredThis
wasmostly through composting of garden organics but with some energy recovery, predominantly from
organics sent to landfills with gas collection systems linked to the electricity grid. When hazardous organic
wastes are includedhe total was about 15 Mt, or &Xg per capita, with 58% recovery. Most hazardous
organic wastes are recovered through qoosting or application to land.

Figurel8 Nonhazardous anthazardous gganic waste generawn and fate, Augialia 201415

M Disposal Recycling M Energy recovery

16 G672
14 E197 &7 538
g 1 — . ——— 504
= £
w 10 ——— —— 420 =
g 8
E 3 336 i
2
B 6 252 =
g 4 168
2 84
o MNon-hazardous or ganics Allorganics
Generation | ke/cap) 542 637
Generation (M) 13 15
En recovery (M) 14 14
Recycling (Mt) 52 74
Disposal [Mt) 6.2 6.3

The stated percentages are the resource recovery rates = (energy recovery + recycling) / generation

Figurel9shows food wastgeneration and fatdy source sectoThe majority¢ about 3.1 Mt or 133 kg
per capita¢ wasfrom domesticsourcegMSW) About 6% (0.2 Mt) of collected MSW food waste was
recycled, mainly through composting. A further 23% (0.7 Mt) was used for energy recovery, almost
entirely via landfill gas utilised for generating electricity. This resulted asimatedrecovery rate for
municipal food waste of 29%.

Sources of fooavaste fromthe C&l sector includeetail food outlets workplaces and supermarkets.
Some hazardous wastes are aisot of the C&I food streanincluding wastes fronmdustrial food
processing operation@battoirs and similarand grease trap sludg®ore than 85% of norhazardous
C&l food waste was sent to landfill but almost all the hazardous component was recycled.

Combined, the quantity of food wasteneratedwas about 5.3 Mt or 224 kg per capitgith anoverall
recovery rateof 41%.
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Figurel9 Food wastagyeneraion and fateby source sectpAustralia 201415

M Dizposal

Recycling ™ Energy recovery

Megatonnes (Mt)

29%

41%

_____

MSW food Allfood
Generation (kg/cap) 133 224
Generation (M) 3.1 53
En recovery (Mt) 07 10
Recycling (Mt) 0.2 12
Disposal (Mt) 22 3.1

254

211

165

127

Kg percpita

The stated percentages are the resource recovery rates = (energy recovery + recycling) / generation

Figure20 shows trends in the generation and fate of Rbazardous organic waste®rganics waste
generation remained fairly stable over the nigear period whi¢! dz& G NJ f A I Q&
there wasa reduction per capitaf about 12%

Li2Qnaafl | G A 2y

The ecovery rate for organiwastes increased by 1fercentage point®ver theperiod. Qoportunities
remain to improvethis ratethrough diversion to composting or digestion facilities or by boostandflll

gas capture at landfills.

Figure20 Trendsn organicwaste generation and fatexcluding hazardous organic wastésistralia
200607 to 201415
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Generation (kgfcap) | 614 | 611 | 607 | 606 | 603 | 586 | 563 | 541 | 542
Generation (Mt) 127 128 13.0 13.2 135 13.2 1259 126 128
Energy recovery (Mt)| 1.0 10 11 13 14 | 15 16 | 18 14
Recycling (Mz) 42 | a3 | a3 | 48 | 54 | 53 52 | 51 5.2
Disposal (M) 75 76 77 74 6.7 6.4 6.1 58 6.2
Recovery rate 41% 41% 41% 443 50% 51% 53% 54% 51%

Generation (kg percapita)
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Paper and cardboard

About 5.3 Mt of paper and cardboard waste vggsnerated in 20145, or 28 kg per capitaAbout70%

was recovered, mostly for recycling with some energy recovery through landfill gas collEagiare21
shows he trend in generation anthte of paper and cardboardseneration declined frorb.6to 5.3 Mt
during the period representing falls of 6% overall and 18% per capita. This decline is partig bsutke
digitisation of information. For example, industmyadyses suggest that newspaper circulation declined by
about a third over the period

Figure21l Trends irpaper and cardboard/aste generation and fate, Australia 2008 to 201415

I Dizpos=al Recycling MBEMEnergy recovery =—{=—Generation (kg/capita)
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o 2008-09(2009-10(2010-11[2011-12(2012-13|2013-14(2014-15
Generation (kg/cap) | 271 | 284 | 295 | 272 | 232 | 233 | 233 | 233 | 223
Generation (ML) 5.6 6.0 6.3 59 52 52 5.3 5.4 5.3
Energy recovery (Mt) | 0.28 0.29 0.29 0.31 0.39 0.46 0.52 0.59 0.46
Recycling (M) 37 a1 a4 35 3.3 3.3 34 3.4 3.2
Disposal (M) 16 16 16 17 15 15 15 14 16
Recovery rate T1% 73% T74% T1% T1% 72% 73% 73% T0%
Plastics

About2.5Mt or 107 kg per capita of plastic waste was generaite@01415. Figure22 showsplastic

waste generation dropped by 148%erthe period Lightweighting of packaging is ttikdly causePastics
recycling is weléstablished in Australiut only about 14%vasrecovered in 20145. Plastics may be

Wi 2gg KIFIy3IAy3d Torbdhdsdrcefrecdi@niratdsINEh@eitlye Falue of plastics is too low for
recycling, processginto refusederivedfuelsoffersan alternative. ike metals plastisrecycling has

been affected recently by low commadity values and a relatively strong Australian dollar.

Glass

About 1.1 Mt or 45 kg per capita of glass waste was generat2@lia15, with 56% recovered. Glass
packagings losing market share to plastic, resulting in a strong decline in glass Wwagiee23 shows

glass waste declined byaut 15% or 200,000 tonnes between 2606 and 201415. The recovery rate of
56% is reasonable performance given the relatively low commodity value of glass per tonne compared to
plastic or cardboard, and the difficulty of recovery from mixed waste I0Adste sorting tends to break

glass into small pieces that are not easily recoverable, but the larger recycling plants now have
technologies to deal with these small fractions.

6 Australian Press Council 2008, various articlesixambrella.com.au
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Figure22 Trends irplasticwaste generation anéate, Australia 200®7 to 201415
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Generation (kgfcap) | 124 | 125 | 125 | 130 | 120 | 115 | 111 | 107 | 107
Generation [Mt) 26 26 27 2.2 26 26 25 25 25
Energy recovery (Mt)| 0.00 | 000 | 000 | 0.00 | 000 | 000 | 001 | 001 | QU2
Recycling (M) 025 | 027 | 028 | 029 | 029 | 030 | 030 | 030 | 035
Dispasal [Mt) 2.3 24 24 26 2.4 2.3 2.2 22 2.2
Recovery rate 10% | 10% | 10% | 10% | 11% | 11% | 12% | 12% | 14%
Figure23 Trends irglasswaste generation and fate, Australia 2008 to 201415
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Generation (kg/cap) | 61 62 62 59 55 51 48 44 45
Generation [Mt) 126 | 130 | 134 | 128 | 122 | 116 | 110 | 1.04 | 107
Recycling (Mt) 074 | 078 | 081 | 072 | 070 | 066 | 061 | D57 | 060
Dispasal (M) 052 | 052 | 053 | 056 | 051 | 050 | 048 | 047 | 047
Recovery rate 59% | 60% | 61% | S56% | S5B% | 57% | S56% | 55% | S56%

Other

This waste category consists of leather, textiles and rubber (excluding tyres). About 2 WMkgpp&r
capita, was generated arZb%recovered. Expansion of energy framaste capacity may be the best
opportunity for improving recovery.
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Hazardaswastecomprised M™t, or 208 kg per capita, of wastand55%was recoveredThe bulk of this

category comprised contaminated soils, biosdlidsbestos and tyrésTreatment options are available to
remove the hazarsifrom some contaminated soils and biosolids enabling reuse or recycling. Waste tyres
have potential value as fuel or as an inpupt@duction processes and there remains a significant
opportunity to increase their recovery in Australia.

Fly ash

Fly ash is a very large waste stream that is mostly managed outside the main waste management system.
Australia generated some 11 Mt, or 460 kg per capita, in 2BL4About 5.9 Mt was disposed to landfills
(normally backfilling the coal mine void at thevger station) and around 4.9 Mt was recycled into

products such as cement. With a resource recovery rate of 45% opportunities may exist to recycle more
fly ash, provided contamination issues are appropriately managiedre 24 displaysa majordropin the

generationof fly ash wasteThis matches the decline in cdaed power generation in Australia, which fell

from 2.3 to 1.9 exajoules per year over the period.

Figure24  Trends irfly ashwaste generation and fateAustralia 20087 to2014-15
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Generation (kgfcap)| 691 677 BB2 637 B13 564 515 469 480
Generation (Mt) 143 142 142 139 136 127 118 109 109
Recycling (M) 47 | 44 | 48 5.3 5.9 58 | 57 56 | 48
Disposal (ML) 101 58 96 B7 77 69 6.1 54 59
Recowvery rate 29% 31% 33% 38% 44% 46% 48% 51% 453

Generation (kg per

capita)

Masonry material, organic wastes and fly ash are the largest waste streams, representing nearly two
thirds of the waste generated in 20416.

The composition of waste is changing. Some significant mastregelmg paperand cardboard, glass
and fly ash are diminishing. Metals, organics and plastics also appear to be declining, at least o
capita basis. Masonry materials from demolitions, on the other hand, are increasina.

7 Historically biosolids have been reported under organics. However, the DoEE sees insufficient data to distinguish cathtaminate
and uncontaminated biosolids. In this report, all biosolids are included as hazardous waste. ThishisanSy i 6 A (G K
current reporting under the Basel Convention.
8¢a@NBa | NB NBLRZNISR
Environment Protection (Movement of Controlled Waste betv&tates and Territories) Measure
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4. International comparisons

4.1 Waste generation and fate

Figure25 compares the total waste generated, disposed and recovered per capita in selected OECD
nations. Energy recovery was included where data was availBdiided providesdefinitions ofsolid
wasteasused by each country. The fact that they differ means the comparisons should be used with
caution.

Figure25 Comparison ofvaste generation and fate per capita, Australia and selected OECD countries

W Disposal Recycling W Energy recovery En. rec. + recycl.
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a) Australia b) Denmark ) New Zealand d) Norway e) United ) United States
Kingdom
ki |kgfcap| k& |kgfcep| K | kgfcap| kK [kgfcap| kK | kegfcap| k| kefcap
Generation 63,840 | 2,703 | 9,102 | 1,634 | 8700 | 2,100 (11,937 | 2,324 [193,B23| 3,064 |7B4,410| 2,481
Energy recovery | 2,311 | 98 2,605 | 2B6 - - - - 4962 26 |32660| 42
Reycling 34764 | 1,472 | 5593 | 1,004 | 2400 | 579 - - 99,717 | 1,576 |341,724| 1,081
En. rec. + recycl - - - - - - 9,550 | 1,859 - - - -
Disposal 26,765| 1,133 | 549 g5 6300 | 1,521 | 2,387 | 465 |B9,145| 1,409 410,026 1,297

Figures are indicative only. Data is compiled for different years and sources due to limitations on data availability. The
scope of what is included in the data varies betweamtiies¢ see Table 4. For Norway, recycling and energy

recovery are combined due to lack of separate data. Data sources: a) This project b) Danish Government (2013) c¢)
Environment NZ (2007) d) Statistics Norway (2016) e) Switzerland Global Enter@igP (2013, 20Q3C&D

waste. WXk OF LJQ YStya {1Af23INI YA LISNI OFLAGE @

Tabled Descriptioms of the waste sources included in the data compared in Figbre 2

Country Description of waste sources included

Australia MSW, C&l and C&Waste Includesall solid wastes (nchazardous and hazardoysyuid
hazardous wasteandfly ash from coal fired power generatioBxcludes waste from primary
production activitieswaste that is reusegre-consumer waste recycled as part of a prodowti
process and clean fill/soil

Denmark Households, industry, service sector (incl. public institutions), utiitiesother commerce, C&D

New Zealand | Waste from domestic, commercial, industrial and institutional twesources (but not C&D

Norway Waste from industry, construction, service industries, private households and other busines

UK MSW, C&l and C&D waste

United States | MSW (which includes C&I waste) and C&D (but any energy recovery from C&D is exclude
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4.2 Municipal waste generation ad fate

This subsection comparéisisNB LJ2 NIl Q& S &1% WMSWgeh&atiéndnd managemenin

Australiawith internationaldata. Theinternationaldata was sourced from OECD statistics, which define
MSWas including waste from households (includingrd waste), similar waste from commerce and

trade, office buildings, institutions, small businesses, yard and garden waste, street sweepings, litter bins
and markets, and excluding C&D wadtke OECD definition of MSW is broader than the definition used

Ay 1dza0NFfAFQa ylIrGA2YyFE NBLRNIAY3I Fa Ad AyOfdzRSa
generation being understated in the analysis that follows.

Figure26 compares the MSW disposed, recycled, recovered and composted per capita in Australia against
28 OECDnations. The most recent year for which data was available was used, but they are not all the
AL YS® 1 dzZaGNIfAFQAa NI Y|AyBbeBYy O NA2dza YSI adz2NBa Aa

Tabk5 l dza G NI £ Al Qa NI y 1 MBWHlgerdesatiodndNdiaBageinent anaidStdhg 28 2 T
countries listed in Figa 26
Aspect I dz&a G NI £ A | Q‘ KEY POINT
MSW recovery rate 18 L dza GNF f AL O&a NI S 3
MSW generation per capita 9 recycling are around the average for a
MSW recycling per capita 12 developed economy.
MSWdisposal per capita 6

Figure26 Comparison of MSW generation, disposal, recycling, recovery and compostaagpibeeiin
selected OECD countries

M Disposed Recycled ™ Energy recovery Composted Other recovery [ beneficial reuse

1,000

Q8%

100% 46%

50% 73% 45% 9%

Kg per capita

20% I 27%

Australia
Austria
Belgium
Canada

Czech Republic
Denmark
Estonia

Finland

France
Germany
Greece

Hung ary
lceland

Ireland

Itaky

Korea
Luxembourng
Manica
Metherlands

M ore ay
Foland
FPortugal
Slovak Republic
Slovenia

Spain

Sweden
Switzerland
United Kingdom
United States

The stated percentages are the resource recovery rates = (energy recovery + recycling) / generation

9 Seehttps://data.oecd.org/waste/municipalvaste.htm
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5. Industry perspectives

Four peak associations representing the solid waste sector or elements of it were invited to provide their
perspective in thidNational Waste RepariThe associations were the Australian Council of Recycling
(ACOR), Australian Landfill Own@ssociation (ALOA), Australian Organics Recycling Association (AORA)
and the Waste Management Association of Australia (WMAA). Each of these organisations was asked
providetheir perspective on the status of waste management, the challenges and opjietufacing the
industry and where the industry should aim to belbyears.

Statusof waste management

( ) ACO R Australia is one of the richest countries in the world yet we are losing the

ausTeauan counci.  recycling race, ranked 7 Y2y3 h9/5 ylLiA2yad ! dzad NI
genemtion has increased significantly b$92 between 200®7 and 2014
15. Australians are also generating more waste at @¢sof waste per person per yedWaste is

1 dzZA NI £ Al Qa Y2adG NIYLARE& AYONBlFaAy3a SS@RERYYSydl

Challenges

The recycling and resource recovery industry is being undermined biahdfil levy design athe state

level, with the technologically and commercially unavoidable residues from recycling sukiieetaadfill

levy and, at théime of writing, one mainland state without a landfill levy. Levy alignment led by the
Commonwealth would stop perverse outcomes such as interstate waste trafficking. In addition, waste levy
revenue should be confined to waste management and resource egganitiatives and illegal dumping,

not propping up state budgets.

While extended producer responsibility (EPR) is typically mandatory in many other OECD countries for
problematic wastes, Australia is still behind with the only wofuntary scheme being coregulatory

National TV and Computer Recycling Scheme with a mere 50% target at the time of writing. Government
procurement policies typically focus on lowest cost, with purchasing of recycled materials not mandated.

Opportunities

Given our advancettchnology and economic development, there are great opportunities for the sector.
Standardisation across states and territories, enhanced product stewardship and EPR schemes as well as
better waste education to the public, are some examples of the oppities facing the sectokVithin 10
years,Australia should have a mandatory national product stewardship scheme for tyres, batteries and
fluorescent lights and no-&/aste should go to landfill. —

By 2026

Ten years from nowAustralia should be aiming for world
leading recycling rates and a vibrant and innovative =3
reprocessing sector, delivering not only an essential service

reducing the amount of waste sent to Idiills; conserving
natural resources such as timber, water, and minerals; <
preventing pollution by reducing the need to collect new raw
materials; saving energy; sustaining the environment for futurePlastics baled for recycling
generations; and creating new and innovative high tecbggl

jobs in the recycling and mmanufacturing industries.

This report is a valuable resource that will assist us on an evidwaged path to a more viable, profitable
and sustainable industry delivering benefits to the entire community.
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Status ofwaste management
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international best practice and provides a sustainable balance between
meeting resource recovery expectations and keeping costs at affordable
levels. The industry is committdo improving employee safety, enhancing
environmental protection and minimising climate change impacts.

Challenges

The waste industry currently recycles around half of the waste generated in Australia. The rengainder
residuals from recycling and mokutrescible wastes is landfilled. Each of these activities has its
challenges:

1 Recycling; The recycling industry comprises three segments construction materials; organics; and
discarded packaging. Notwithstanding recent advances in processing teghrasross the three
segments, growth continues to be hindered by the availability of secure markets for the various
products produced.

1 Landfillg Major landfill practices have improved significantly over the past twenty years and now are
at world's bespractice. This is evidenced by most sites embracing composite liners, leachate
extraction and disposal capability, landfill gas combustion and responsible long termlitakiahi
and after use. Unfortunately, many smaller regional landfills are not atdsindard and more needs
to be done to close the poorer quality sites and provide local waste transfer facilities.

Other challenges facing landfills include the permitting of replacement facilities and managmeg iyt
of recoverable materials such aswvaste and tyres.

Opportunities

As concern over climate change continues to
influence environmental policy, the waste
industry is well positioned to contribute to
emission reduction by diverting organics from
landfills for processing. This initiative has
commenced in some city markets but has
considerable scope for expansion.

Diverting organics from landfill has a double
benefit¢ reduced landfill gas emissions and
sequestered soil carbon contributing to improved Woodlawn landfill is licensed to accept over a million

farm production. tonnes of waste per year from Sydney and surrounds.

o . Picture kindly supplied by Veokavironmental Services
Other opportunities are also now becoming

available from the use of mechesed waste sorting technology that allows acceptancerghnic wastes
with higherlevels ofcontamination without compromising product quality.

By 2026

The waste industry has seen much change over theZfagéars and this trend will continue for theext

10. Many of these changes will be driven as new harmonisation programs lift the service levels in regional
levels. Further, it is expected that energy from waste will begin to be introduced over the next decade.
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