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Executive s ummary

In June 2012, thBepartment of Sustainability, Environment, Water, Population and Communities
(DSEWPaC) engaged Blue Environment Pty Ltd in association with Randell Environmental Consulting
(REC) to report owaste Generation and Resource Recovery in Ausfv@RRAJuring2010/11.

This reportaims to present, analyse and discuss the mostasdate set of Australian and jurisdictional
solid waste data, focusing on:

recycling

energy recovery

resource recovery (where resource recovery = recycling + energy recovery)

disposal

waste generation (where waste generation = resource recovery + disposal).

= =4 =4 =4 =9

Thisis the fifth in a series of data compilations on waste and resource recovery in Australia. The four
previous iterations were known as tiWg¢aste and Recycling in Australegports. This version of the

report has been rditled to better reflect its focus and to differentiate it from the earlier reports, which
did not extend to data interpretation or fivgear timeseries analysis.

Detailed data and analysis for 2010/11 acompanied by trend data from 2006/07. The time series
analysis of trends from 2006/07 has rretied upon data from previou#/aste and Recycling in Australia
reports. To ensure that the trend analysis was based on consistently compiled data, the sawedat
revisited and the annual figures were recalculated. The results may not always be consistent with
previousWaste and Recycling in Austral@ports.

The report structure is broadly grouped into three parts outlined below.

1  Sectionsg8to 14include the main data presentation and analysis. These sections present the
national data, international comparisons and jurisdictional data.

1  Sectionsl5to 20 provide analysis of a several important areas, namely: organics, product
stewardship, and local government data, an overview of policy frameworks, barriers to resource
recovery, and the environmental impacts of waste management.

1  Section®1to 23document the key definitions and data collation approaches that underpin the
report. The report scope and method are discussed in detail here, including the degree of
alignment with the method geout in Section 3 of the previous version of this repéviaste and
Recycling in Australi2011 An overview of the data collation assumptions used in the
RSOSt2LIYSyld 2F GKS NBLRNIQa RIFIGFE Aa Ffaz LINRJ;

E1 Summary 2010/2011 data

In 2010/11, Australiasion average generated 2.2 tonnes per capita of waste, 60% of which was recycled
or recovered for embodied energy. Inclusion of fly ash from coal fired power stations increases average
per capita waste generation by 28% to 2.8 tonnes, with a resource eecoate of 56%. In total,

Australia generated around 48 million tonnes (Mt) of waste excluding fly ash, and 62 Mt including fly
ash.

The quantity of waste generated per capita in Australian jurisdictions appears to generally increase with
income per capa and with the level of urbanisation. Tonnage totedsrelate with population angross

state product(GSHF. Figure E1 provides a summary of waste generation, management and resource
recovery raten each jurisdiction.

Waste generation and resource recovery in Australia P321Final report
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Figure E1: Australia by jurisdictbn 2010/11 (a) per capita and (Ibptal waste generatedby
managementincluding resource recovery rate (excluding fly ash)

(a)
M Disposal Recycling M Energy recoverny
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The resource recovery rate for each jurisdiction is given as a percentage above each column

E1.1 2010/11 data internat ional comparison

Australia generated more waste per capita than the US, Canada and NZ but less than the UK and
Germany. This may be partly a manifestation of better data collection systems.

ldzaGNF £ Al Qa NBO2GSNE NI (S 2nF otlerifan Getmany Snd Bh&UWK. 02 Y LJI
Their higher level of performance reflects directives prohibiting unsorted waste going to landfill and

greater use of advanced waste processing and energy from waste (EfW) facilities. It may also reflect
greater viabilityof recycling due to higher waste disposal costs and denser populations.

Waste generation and resource recovery in Australia P321Final report
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A comparisorwas madeof 2010/11 wastegeneration and recovery ratdsr municipalsolid waste
(MSW) among nations that are members of theganisation for Economic Cooperation and
Dewelopment (OECD)t found that:

1 Australia wa ranked the twelfth highest waste generator of MSW of 3danations considered,
reflecting population, size and level of affluence.

1  Ona per capita basis, Australia sveanked seventh highest for MSW generatad the nations
considered.

f 1 dzaGNY £ Al Qa f S @eBdvely weetsimiaf té thobkBritie diRibedd, Italy and the
US, but wee significantly below many northern and western EU nations and Korea. These nations
make greater use of EfW faddis and often also divert a greater proportion of MSW to
composting. Nations such as Switzerland, Austria, Sweden, Denmark, Norway and Belgium dispose
of less than 2% by weight of MSW directly to landfill.

E1.2 2010/11 waste stream and material category su mmary

In 2010/11, about 14 Mt of MSW was generated nationally. About 51% was recaytredowest

resource recovery rate of the three main waste streaBamel5 Mt of commercial and industrialg&)

waste was generatewf which 596 was recoveredConstuction and demolition C&D waste

generation was around 18 Mt. At 66%, the resource recovery rate was the highest of the three streams.

Figure EZhows the quantity of waste generated in Australia by material category in 20104l%o

shows how the wste materials were managed aff@dbove each columrhe resource recovery rates.

The organics and plastics categories perhaps present the greatest opportunities for improved recovery
given the range of end uses and, for plastics, a relatively strong coiynvadiie.

Figure E2: Australia 2010/11, total waste generation by material category and management

M Disposal Recycling W Energy recovery

16 0%

53%

14 — 44
|

12 — —

10 — —

Millions of tonnes
=)

65%

a

14% 4%
2 I | =ful ! =
o — - . — .

48%
|
Masonry Metals Organics Paper & Plastics Glass Other Hazardous Fly ash
materials cardboard
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E2 Summary of the trends, 2006/07 to 2010/11

E2.1 National p er capita trends

The amount of waste generateapcapita in Australia has been reasdly stable at around 2.1 tonnes
per capita perear, with a small increase of.&%6 over the review period, or&% peryear.

The amount of waste recycleapcapitain Australia increased significantly from around 1.0 tonne to
around 1.2 tonnes per cétp peryear, an increase of aroun20%in fouryears, or 4% peryear. The
amount of waste used for generating eneligyAustralia increased marginally frddto 70 kg per
capita peryear, or 8% or2.0% peryeatr.

Disposal of wasteqy capitain Australa decreased significantly from around 3t@nnes to around 0.8
tonnes per capita peyear, a fall of around 15% fouryears, or4.0% per capita peyear.
E2.2 National t otal tonnage trends

Australia continued to generate more waste as the populatiawg with waste generation increasing
from around 44 Mt to around 48 Mt per year, an increase of 9.1% fougtyears, or2.2% per year.
Population increased at around6® per year, so waste generation grew abé0% more quickly than
population during tle period.

The quantity of material recyclddcreased significantly from 24Mt to 27.3 Mt per year, or by about
27%in four years, 016.3% peryear.

Waste used for energy recovencreased from about 32 Mt to 1.52 Mt per year, or by about 5%
over four years, 013.6% peryear.

ldzZa GNJ €A Qa G20Ft RA &LR a5kt tolaBoyity(95 Hitder Rebr,@NHE abaus R
9.5% overfour years, 0r2.5% peryear.

Between 2006/07 and 2010/1the resource recovery rate irustralia increasetdy 9% from 51% to
60%

E2.3 Per capitaj urisdictio nal trends

Figure E2 shows the trends in per capita waste generation for each jurisdiction over the pesdsihle
causes for the variatiaover the period includehangesn rainfall and data quality.

Figure E2: Trends in per capita waste generatidoy jurisdiction, 2006/07to 2010/1Xexcl fly ash)
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Relies on interpolation for all jurisdictions (07/08) and NSW (09@Qllddata shown b 2011/12.
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Table E2 includes a summarnytioé per capitachange in the reporting parameters for each jurisdiction
between 2006/07 and 2010/1or Qld, between 2008/09 and 2011/12)

Table E2 Change inper capita databy jurisdiction, between 2006/07 and 2010/11(excluding fly

ash)
ACT NSW Qld SA Tas Vic WA  Australia
Disposal 16% -19% -10% -16% 5% -13% -12% -15%
Recycling 21% 28%  -20% 31% 89% 15%  29% 20%
Energy recovery -23% 31% 0% 26% 5% 9% -28% 8.3%
Resource recovery ratt 0% 20% -5% 13% 48% 12% 23% 16%
Generation 18% 7%  -14% 16% 10% 2% -1% 2.6%

The datashow mixedbutcomes across the jurisdictions. Per cajémneration rates increased in all
jurisdictions excepQIldand WA, and resource recovery rates grew in all ex@dgtDisposal rates fe
everywhere except the ACT.

E3 Organic waste s summary

Section15 provides additioal data on organievastemateriak'. Key findingsfor 2010/11were:

1

An estimatedl12 Mt of organic wastesvere recovered Thisincludes some 7.4 Mt of MSW, C&l
and C&D organic wastek.0 Mt of biosolidsthe equivalent of 1.2 Mt of organics recovered via
biogas energy recovergnd 2.1 Mt ofwastes from primary production activities that entered
waste management facilities

Lardfill biogas energy represents around 17% of all estimated organics recovery.

Paper products (3.1 Mt) and garden organics (2.9 Mt) contribute most to the organics recovery
figures, followed by timber (0.73 Mt) and mixed organics sent to advanced wastengat (AWT)
facilities.

When paper and cardboard products are excluded, Australians recover in the order of 200kg per
capita of MSW, C&I and C&D organics.

The ACT has very high per capita recovery of organic wastes, reflecting highly effective ddfersion
garden and timber organics at resource recovery facilities within the territory, as well as
GARSALINBIR dzaS 2F Wg22f o0lftSQ 3IIFNRSY 2NBHIYAOA
NSW andldrecoverrelatively high levels of biosolids.

NSW and/ic recoverrelatively high levels of biogdar energy, reflecting landfill practices in those
states.

Sectionl5also discusses the trends in organics recovery based on Recycled Organics Unit (ROU) data,
with the following key findings. Over the sigar period from 2005/060 2010/11 there have been fairly
consistent organics recovery in the ACT and NSW, modest increases in WA and SA and significant
increases in recovery @ldandVic Nationally, the reportd levels of recovered organics increased by
45%. Improved data capture may have contributed to the increase.

L In this section of the report, organic waste is takerninclude paper and cardboard and also primary production w&stes
which data is readily available and publically reported

Waste generation and resource recovery in Australia P321Final report
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E4 Policy frameworks, barriers and opportunities

Table E®rovides asubjectiveand summaised assessmerf Australianwastepolicyduring the

reporting periodagainst common elements best practice reflectingthe extent to which these

elements are implemented across the jurisdictioltsvould be overly simplistic to assume that Australia
needs to implement any one of the key elements thet listed as medium or low in the following table.

A detailed assessment of local implementation is required to understand whether any change would be
consistent with existing policy settings and market conditions.

TableE3 la3aSaaySyid 2 fementation dikef dledménts ofhiyyh resource recovery
frameworks during the data reporting period
Key elements of framework Rating
Targets set for reducing the generation of solid waste Medium
Targets set for resource recovery from solid waste High
Landfill levies applied at a rate sufficient to significantly promote recovery Low to Medium
Hypothecation of landfill levy funds to waste initiatives & recovery infrastruci Medium
Broad scale landfill disposal bans for untreated or unsorted solitesas Low
Comprehensive reporting requirements for waste management Low to medium
Strict environmental controls over landfills Medium
Source segregation of solid waste collection (i.e. avoiding mixed residual loi Medium
Use of a wide range of resouroecovery technologies Low to medium

Table E3mplies that significant opportunities existed at the end of the data reporting period to further
boost resource recovery rates through policy development. Since 2010/11 there have been levy
increases in seval jurisdictions, disposal bans in SA, resource recovery technology developments in
Sydney and a slow tightening of landfill standaf@lhas established a very robust reporting system.
Vichas removed its waste generation and resource recovery targets.

One of the commotarriersto higher resource recovery rates can be a lack of resource recovery
infrastructurethat can process mixed wastes (i.e. AWT facilitikg)esktop assessment was undertaken
of the AWT capacity in each jurisdiction and the rssabmpared to the waste generation and waste
disposal for each jurisdictiofgzeeTable Edelow).

Table E4:  AWT maximum listed capacity compared to waste generation and disposal tonnages

AWT capacity as percentac
AWT maximum capacity  of waste generationn ~ AWT capacity as percentag

State listed (kt) 2010/11 of disposalin 2010/11
ACT 0 0% 0%

NSwW 524 3% 9%

NT 0 0% 0%

Qld 313 4% 9%

SA 350 9% 40%

Tas 0 0% 0%

Vic 30 0% 1%

WA 255 4% 7%
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Table E4hows that NSW has the highest capacity of AWTsénadipn in Australia. However, when
compared to the tonnages of waste disposed, SA has the highest results, with the equivalent of 40% of
2010/11 waste disposal tonnage processable in the SITA Resource Co facility.

E5 Data reliability

Waste dataare often difficult and expensive to collect, and the requirements, scope and mechanisms
for collection and reporting differ across the jurisdictiolrssome cases, the authors needed to make
estimates based on uncertain or sparse data, so the reliabilityeofabults varies. A subjective
assessment of the reliability of the data presented for each jurisdiction is summarised below. The
assessment should be taken into consideration when making use of the data outputs.

Table E1:  Assessment of thelata reliability in this report by jurisdiction

Data reliability assessment Jurisdiction

High ACT, NSW, Vic

Medium Qld, SA, Tas, WA, Australia

Low NT

Waste generation and resource recovery in Australia P321Final report
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1. Introduction

In June 2012, thBepartment of Sustainability, Environment, Water, Population and Communities
engagd Blue EnvironmerRty Ltdin association with Randell Environmental Consultingefmrt on
Waste Generation and Resource Recovery in Austhafiag2010/11.

This reportaims to present, analyse and discuss the mostasdate set of Australian and
jurisdictional solid waste data, focusing on:

recycling

energy recovery

resource recovery (where resource recovery = recycling + energy recovery)
disposal

waste generation (where waste generation = resource recovery + disposal).

= =4 =4 =8 =9

Thisis the fifth in a sdes of data compilations on waste and resource recovery in Australia. The four
previous iterations were known as th#aste and Recycling in Australeports. This version of the
report has been rditled to better reflect its focus and to differentiaté from the earlier reports,

which did not extend taata interpretation offive-year timeseries analysis.

Detailed data and analysis for 2010/11 are accompanied by trend data from 200&@7ime

series analysis of trends from 2006/B@s notrelied upn data frompreviousWaste and Recycling

in Australiareports. To ensure that the trend analysis was based on consistently compiled data, the
raw data were revisited and the annual figures were recalculakéé.results may not always be
consistent with peviousWaste and Recycling in Australeports.

This reporthas been compiledsingstate and territorygovernmentdataand, to a lesser extent
from industrydata. Thecompilationmethod alignswell with theapproach outlined irthe previous
version ofthis report,Waste and Recycling in Austrafi@l1(seesection22for a detaik).

Throughout the development of this repoBlue Environment anBEC worked closely with
DSEWPaC amthte and territory governments to ensutlat the best possible data source®re
used and that thgrocesses and assumptions useére transparent In addition, the data
workbooks that underpirthe reportwere audited by Ernst and Young, who found no significant
flaws.

Alargeamount of data las been collated and analysed for the developmerthisf report Although
the broad approaches are documented in this report (see the third bullet point belbis ot
practical, nor does it add value, tiescribein full all the datg assumptions andalculation steps
taken Toensure transparengyhis reportwas submitted with two accompanyintgvo Microsoft
Excel workboak The firstWGRRAlatabasecontairs the raw dataandvarious manipulation steps
to derivea common platform for analysi¥hesemndworkbook WGRRAlata workbook compiles
the manipulateddata into a consistent framework for each jurisdiction and generatesrtaim data
outputs used in tk report.

1.1 Report structure

The reportopensan overview of the conteXor nationalreporting (section2). Thissectionhas been
includedll 2 Sy a dzN#acrdX lale QAK S W y R, susiasphygpalafidn@nd Bdordmie NE&
activity,that affect the data are given due consideratioefore theresults arepresented

Waste generation and resource re@y in Australia P321Final report
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Followingsection2, the report structureis broadlygrouped into three parts outlinetielow.

1 Sectiors3to 14include the main dta presentation and analysig hesesections presentthe
nationaldata, international comparisosand jurisdictionatlata

1  Sectionsl5to 20 provide analysis of several importanareas, namely: organics, product
stewardship, and lodaovernment data, an overview of policy frameworks, barriers to
resource recovery, and the environmental impacts of waste management.

I Section1to 23document thekeydefinitions anddata collaton approaches that underpin
the report. The report scope anthethodare discusseth detailhere, includingthe degree of
alignment with themethodset out inSection 3 othe previous version of this repoyaste
and Recycling in AustralZ®11 An overvew of the data collation assumptions usedtire
RSOSt 2LIYSy i 2 Fisabépviddd LI2 NI Qa R Gt

1.2 Data layout

In the datasectionsfor Australia and for the states and territori€dto 14), the 2010/11 data is
presented first, followed by reporting and analysis of the trends in waste generation and
management of waste for the 2006/@@ 2010/11 period.

The2010/11data is presenteas follows

1. Per capita and total tonnage data. This outlinesvimuch waste the jurisdiction generatén
per personand in total and provides data on the management of the waste materials (i.e. was it
recycled, recovered for energy or disposed).

2. Waste stream data. This summarises the sources of waste, i.e. thenhheuved fromMSW,
C&l orC&D activities.

3. Material category data and analysis. This presents the amounts of the main materials (i.e. metal,
plastic, organics, etc.) that make up the generated waste.

4. Waste reuse data (where available). Where waste ralata has been provided by the
jurisdiction, it is included as a total tonnage only (seetion22 for further discussioh

Where appropriatethe resource recovery rate is included in charts as a perceritgges above the
relevant dataFiguresexclude data on fly ash (the waste from burning coal) except where stated in
the chart headings. This applies to total and per capita tonnage figures and in the material category
figures for all jurisdictions. Theenforms tothe agreed method of reporting fly ash separately.

Sectionl4 tabulates the 2010/11 data set for each jurisdiction with as much detail as the input data
allow. The full data set is included in thecampanying Microsoft Excel workbooks.

1.3 Data reliability

Waste dataare often difficult and expensive to collect, and the requirements, scope and
mechanisms for collection and reporting vary across the various jurisdictions, industries and
management routs drawn upon for this worlData on the composition of waste to landfill, in
particular, are estimated largely on the basis of periodic audits at a few landfills in various
jurisdictions.

Waste generation and resource re@y in Australia P321Final report
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In recognition of these limitationsnost of the data are presentkto only two or three significant
figures.

The reliability of the data presentedharies by jurisdictionAsubjective assessment of the reliability
of the data for each jurisdictiois providedbelowA y G KS OF §SI2NASa WEAIKQZ W
categorisationwas based on a range of considerations including:

1 the extent to which the data obtained for the report covered the required waste categories,
types and management routes across the jurisdiction

the sizes of any gaps in the data provided

the number of different data sources relied upon in this report to generate the required data
0 KS LINE 2ubdeistandi®yloffh@ énethods used to obtain the data that was provided
the number and types of assumptions that needed to be made to complete ttaese

= =4 =4 =4

The results of the assessment ateown inTablel below. The assessment should be taken into
consideration when making use of the data outputs.

Tablel: Assessment of the data reliability in thireport by jurisdiction
Data reliability assessment Jurisdiction

High ACT, NSW, Vic

Medium Qld, SA, Tas, WA, Australia

Low NT

The quality of the jurisdictional data used in the repagsoften notapparent tothe project team

and not well reportedoy the jurisdictions, and therefore does not strongly influenceaheve

assessment. NSW produces an assessment of its input data quality, which could potentially be drawn
upon as a template for other jurisdictions. TQeality Declaratiorg Waste Avoidaoe and Resource
Recovery (WARR) Strategecycling ratess reproduced in Appendix A.

1.4 Other notes on the data

It is important to note that the data in this report will not always reconcile vpitiblicallyreported
datafrom the states and territoriesThe differencesn dataresult from differences iscope, method
of compilation, and assumptionhis report and the accompanying workboake intended to
provide transpareny so that differences between the reported data sets can be reconciled if
necessgy.

During consultation with the states and territorighe inclusion or exclusion of waste arising from

Wyl GdzNF f RAAFAGSNRQ 6adzOK | & Yl 2zdfirfetitRaptiea 2 F FA N
dataused in this reporincludedwaste fromnatural disastes. Moststatedthat waste fromnatural

disastes could be accounted for separately as it is exempt from landfill fetnch requires landfill

operators to account for the waste separatgly

Conclusions should not be drawn about the penfiance of jurisdictions over time nor comparisons
made between jurisdictions without a firm understanding of local circumstarkmsexanple:
gardenorganic tonnages can change significaryer time and between jurisdictiordue to

rainfall; commercialvaste profiles can vary betwegurisdictionsdepending on the industries

present; and the viability of recycling a material can vary depending on the distance from the point
of generation and the main markets for the collected materials.

Waste generation and resource re@y in Australia P321Final report
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Waste data ¢ ontext

Several macrdevelsocial and economic factoisfluencethe waste data of dza (0 NJ £ A | Qa
These factors are listed below and considered further in this section

1.

2.
3.
4

Population¢ actualand rates ofyrowth over the review period.

Economic actiity ¢ actualand changesver the review period.

Average income per capita

Urbanisation, expressed by the proportions of thapplation living in metropolitan and
regional areas

2 dzNJ avaste ddnAgRnyefisialso affected bpolicymeasures anthe availability of

recovery infrastructurg¢seesectiors 18 and 19).

2.1 Population

The population of a jurisdiction has a direct impact on waste generdfignrel showseach

2 dzNJR & Paplidtidnantir icrease from 2006/0To 2010/11.New South Wales (NSW) has by
far the largest population followed by Victoria (Vic), Queensland (Qld), Western Australia (WA),
South Australia (SA), Tasmania (Tas), Australian Chgitabry (ACT) and Northern Territory (NT).

WA has had the most significant increase in population since 2006/07 followed by NQIAVTG
NSW, SA, antlas Overall Australid @opulation gew byaround6%over the period.

Figurel: Population growth by jurisdiction
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2.2 Economic activity A gross state product

The most readily available measure of economic activity in a jurisdiction is th BEBRistralian
Bureau of StatisticAB2012b) defines GSBs the total sum of exports of goods and services from a
state net of the tdal sum of imports of goods and servic€&SP provides an indication of the likely
amount of waste generation, particulafdgom the C&land C&D sectorgigure2 showsGSP by
jurisdiction and notes the increase in GSP from 2006802010/11.Unsurprisingly, the ranking of
jurisdictional GSP is almost identical to the ranking of population.

Figure2: GSRyrowth by jurisdiction
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2.3 Average income per capita

Figure3 shows the average weekly income for each jurisdiction in 2011 (based on the 2011 census
data). Historically, vaste generation ratebavetypically increase as a populdbn base becomes

more affluent This isdue to increased¢onsumption and alspotentially by affluent populations
investing in improved waste management systems that may restheioollectionof materials
previously managed outsidef majorwaste managment facilities(e.g. garden waste)

Figure3: Average weekly incomgper capita by jurisdictiongross) 2011
SE00 5738
5700
5577
g 3600 5544
8 5476 S468
£ 3500 5475
= 5435
= 5305
5 5400
£
& 5300
g
£ 5200
5100
50
ACT  NSW NT ald 5A Tas wic WA

Source:ABS websitattp://abs.gov.au/websitedbs/censushome.nsf/home/data?opendocument#from
banner=LNJan 2013)estimated by dividing ABS average per household income data by the average number
of people per household
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2.4 Urbanisation

Figured shows for each jurisdictionthe percentagef the population that liveen metropolitanor
inner regional area Historicallywaste generatiorhas beerhigher for populations with highdevels
of urbanisation, reflecting théact thatrural areas tenl to have

1 lower levels of affluence, and therefore lower levels of consumption and waste generation
1 more primary production industries, the waste from which is outside the scope of this report

1 lessaccess tdormal waste management systeraad greater oportunities foron-site waste
management, including by industry

Figure4: Percentage of population living in metrpolitan or inner regional aready
jurisdiction
100%
z
2 = BO%
= B
Y=
EE 50%
<R
=
g ¢ 40%
' -
22 oon
B.'E
E‘E ﬂ% 1 1 I 1 1 I 1
ACT  NSW NT Qld SA Tas Vic WA

Source ABS website
http://www.abs.gov.au/ausstats/abs@.nsf/Products/3218.0~201 1~Main+Features~Main+Features?OpenDocu
ment#PARALINKOan 2013)
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3. Australia 2010/11

3.1 Australia 2010/11 t otal and per capita tonnage and
resource recovery rate

Figureb illustratesthe per capita and total tonnage of waste generated in Austial2010/11 and
how the material was managed (i.e. recycled, recovered for energy, orsgéidptn 2010/11,
Australians on average generate@ fonnesper capitaof waste 60% ofwhich wagecycled or
recovered for embodied enerdyhe resource recovery rats shown above each data colujnn
Inclusion oflly ashfrom coal fired power stationgcreasesverage per capitavastegenerationby
28%to 2.8 tonnes with aresourcerecoveryrate of56%.In total, Australia generated around3mt
of wasteexcluding fly ashand 62 Mt including fly ash

Figure5: Australia2010/11, per capita andotal waste generationby management
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Figure6 illustratesthe waste generategber capita andn total for each jurisdictionshowing the
proportionsby managementand the resurce recovery rates
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The quantity of waste generatedepcapitain Australian jurisdictions appears generally increase
with incomeper capitaandwith the level of urbanisatiorfseeFigure3 and Figure4)®. Tonnage totals
correlate with population and GSP (deigurel andFigure?2).

Figure6: Australia2010/11, per capitaandtotal waste generationby managementoy
jurisdiction
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2The data set is too small for a robust statistical assessment of the influence on waste generation of these two factors (i.e.
per capita income; and the proportion of the population living in metropolitan areas). Regression analysis was nevertheless
applied with the independent variables set to equal each factor separately and then both together. The proportion of the
variabilityin the waste generation figures explained was slightly higher when both were included.
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3.2 Australia 2010/11 w aste stream data

Figure7 showsthe maind 2 dzZND S & =  of wabktaH@Ashdlid. THhe tiree vaste streamsre
MSW,C&l, and C&D wasteMSWincludeswastefrom householdsand local government aistities
(e.g.from parks and gardemaintenance. The C&D waste streacomprisesvastesfrom the
construction and demolition industrifhe C&I waste steacomprisesvaste from every generator
apart from households, local governments ahe C&D industrynicluding offices, factories and
institutions.

In 2010/11,about 14 Mt of MSW was generated nationallkbout 3% was recovered the lowest
resource recovery rate of the threeain wastestreams.While someMSW waste is separated asit
sourcefor recyclng (e.gkerbside recyclables arghrdenwastes), the residual or landfill bin from
householdgs a major part of MSW disposal tonnagéhe contents of these bins asecomplex mix
of materialsand can only be recovered usimxpensive and complex infragtture that generally
produces products dbwer quality than those from soureseparated wastes.

Around 15Mt of C&I waste was generatedf which59% was recovered. The C&l stream may
present the greatest opportunities for improving recovery, especfaliyvastes that are delivered to
landfillin homogenous load&.g.cardboard or food). Improving the performance of energy
recovery at landfill would improve the resource recovery rates of both MSW and C&lI.

C&D waste generation was around I#8. At66%, the resourcerecovery rate washe highest of the
three streams. C&Decoveryiswell-established in mogurisdictions, bubpportunitiesremain for
recoveing materialfrom mixed C&D waste loads, which are often taken diyetct landfill.

Figure7: Australia2010/11, total waste generationby waste streamand management
(excluding ACT)
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ACT tonnages are excluded because that jurisdictions does not collect data on the sources of recycled materials by
stream.
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3.2.1 Australia 2010/11 waste stream data by jurisdiction

Figure8 illustrates per capita waste generation by wasteeamandby managemen(including resource recovery rgtéor each jurisdiction apart from the ACT.
For further discussiongg thesections on eacfurisdiction

Figures8: Australia 2010/11 per capitawaste generation by waststream, management and jurisdiction(excluding AC)T
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Figure9 illustrates the totalquantity of waste generatetly waste streanandby managemen(including resource recovery rgteor each jurisdiction apart from
the ACTForfurther discussion, see the sections on each jurisdiction
Figure9: Australia 2010/11, total waste generation by waste stream and management (excluding ACT
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3.3 Australia 2010/11 data by material category

Figurel0showsthe quantity ofwaste generated i\ustraliaby material category in 2010/1and

also howeachmaterial wvasmanagedNote that these data rely on estimates of landfill composition
that have a significant degree of uncertaintye discusion that follows provides a high level
analysis of eachmaterialcategoryshownin the chart.

FigurelO:  Australia 2010/11, totalwaste generationby material category and management
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Note: the sum of all materials listedbowe is about 2 Mt less than the national total for waste generation
because some waste was not attributable to a particular category.

3.3.1 Masonry material

About 15 Mt of waste masonry materials were generated, 70% of which were recycled. This category

includes$¥KSI geQ ¢l aiasS GeLlSa adzORypidalthemasproyhdatéridls o NR O a

typeswith lower recovery rates arenixed loads of demolition waste, which are often contain
substantial amounts of rubble ammasterboard.

3.3.2 Metals

Some5.6 Mt of metals wastewas producedf which91% was recycled, representing thighest
resource recovery ratef all thematerial categoriesMetal recycling is advanced in every jurisdiction
and boomed with high commodity pricéSometoxic metals (such as cadmiuend cobalt) and rare
and preciousnetals(such as gold and palladiure still being landfild with composite material
products such as electronic wageesection20.3). Whilstthe tonnages may be lowthe potential
environmentalimpactsandvalue of the lostesourcesare high.

3.3.3 Organics

In the bulk of thisreport, Wrganic€includes food, garden wastes, timber and biosolids from sewage
treatment works but excludes paper, cardboard, rubber and ledt#eound 14 Mt of organicwaste
was generated. The recovery rate w884 of which 836wasrecycled(predominantlycomposting

of garden organigsand 17%wasenergy recoverypredominantly from organics sent to landfills with
gas collection systems linked to theelricity grig. Opportunities remain to improve organics
resource recovery rates by divertiogganicwastest especially food to resourcerecovery

facilities or by improving the landfill gas capture rates at landfills.

* Section 15 presents data on organic wadtes includes paper, cardboard and primary production wasbesvhich data
is readily available and publically reported

Waste generation and resource recovery in Australia P321Final report
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3.34 Paper and cardboard

The paper andardboard categoryotals about5.0 Mt of waste with resource recovery of®4 The
main opportunity for greaterresource recoveryould be to diverfpaper and cardboartb recycling
facilities

3.35 Plastics

About2.2 Mt of plasticwastewas generatec@ndabout 14%was recoveredGiven the generally

strong commodity value of plastics and a wesdtablished recycling industry in Australiastics

YIe 0SS (KS Wi2g KFy3aiy3a FNHZAGQ e wWusoBlashBsS A y 3
too low for recycing, processing plastics int@fusederived fuelscould be an alternative

3.3.6 Glass

Theamount of waste glasgeneratedwas aroundl.1 Mt, with a resource recovery rate of 59%his

is reasonable given the relatively lmemmodityvalue of glass (compad to plastic or cardboard)

and the relative difficulty of recovering glass from mixed waste Io&d®mated sorting equipment
tends to break glass and it ends up in smaller and smaikbeesuntil it is not readily recoverable.
Improved sourceseparaton of glass into recycling systems would increase resource recovery rates.

3.3.7 Other

Thiswastecategory consists of leathgextiles tyres and other rubberAbout1.0 Mt was generated
and48%recovered Increasing energy recovery from this category ipayhe best opportunityor
improving recovery.® example more wastetyres could be sent to cement kilns to offset fossil fuel
requirements.

3.3.8 Hazardous

The hazardous matel categorycomprised2.35 Mt of wastewith a resource recovery rate @ifst
4%°. Thebulk ofthis category is contaminated sailBor many types of contaminatiorreatment
optionsare availabldo remove the hazard and enableuse.The data on hazardous waste is likely
to be of lower quality than most other streams because matenay be recycled without recording
of the input data, or may be treated to nedrazardous waste prior to being recorded.

3.3.9 Fly ash

Australia generated arount¥4 Mt of fly ash in 2010/11. Around.7 Mt was disposed to landfills
(normally backfilling the coahine void at the power station) and arouGd Mt was recycled into
products such as cement. With a resource recovery ra&le opportunities may egtito recycle
more fly ashprovided contamination issues are appropriately managed.

® Hazardous wastes were the subject of a separate study commissioned by DSEWPa€ theBh2ardous Waste Data
Assessment 201Phefigures stated in that report do not reconcile with those stated here because that report includes
liquid wastes and has obtained a more thorough overview of wastes that are treated or otherwise managed without
entering the waste data stream.

Waste generation and resource recovery in Australia P321Final report
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4. National trends , 2006/07 to 2010/11

Thissectionlooks at the overall trends in waste generation and management (i.e. recycling, energy
recovery or disposal) for Australia for theriod2006/07to 2010/11 (excluding fly ash)

Figurell showsthe per capitawaste generatiorior Australia and how the wast@asmanaged

Figurell:  Trends inper capitawaste generationand management Australia 2006/07 to
2010/11
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Relies on: populatichased backwardsxtrapolation for NT (06/0% 09/10) andQId(06/07); and interpolation
for all jurisdictions (07/08) and NSW (09/10).

Overthis period the followingper capitatrends are illustrated:

I  Waste generation in Australia has been reasonably stable at around Zhédqger capita per
yearwith a small increase of.@6 over thereviewperiod, or 06% peryear.

1  The resource recovery rate in Australia increased from 5186%@over the period.

1  Waste recycling in Australia increased significantly from around 1.0 tanastund 1.2 tonnes
per capita perear, ariseof around20%in fouryears, or 6% peryeatr.

1  Material used for producing&fW in Australia increased marginally fréto 70 kg per capita
peryear, or 8%, or2.0% peryear.

1  Waste disposal in Australia deased signi€antly, falling from around 1.8tonnes to around
0.83tonnes per capita peyear, a fall of around 15% four years, od.0% percapita peryear.

Waste generation and resource recovery in Australia P321Final report
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Figurel2 shows thetotal tonnage of waste generagd inAustraliaand how the waste was managed.

Figurel2 Trends in totalwaste generationand management Australia 2006/07 to 2010/11
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Relies on: populatichased backwards extrapolation for NT (064@9/10) andQId(06/07), and interpolation
for all jurisdictions (07/08) and NSW (09/10).

Over the period the followingptal waste generationtrends are illustrated:

1 Australia continued to generate more waste as the population grew, with waste generation
increasing from arouth 44 Mt to around 8 Mt per year, an increase of.Q% ovelin fouryears,
or 2.2% peryear. Population increasé ataround 16% peryear, sovaste generatiorgrew
about40%more quicky than populationduringthe period.

1  The total quantity of material recyed in Australiancreased significantly from 24LMt to 27.3
Mt per year, or by about Z2%in fouryears, 016.3% peryear.

f !dzZaGNIfAlFQa G20Ft Sy SNBB2MEB 62 3tpadfear, bnbyddit- 8 SR F 1
15% overfour years, 013.6% petryear.

f !dzaGNFfAlFIQa G20Ff RAa&LR A I5KMtolaBoyity95 HiterireSr@ONB | & SR 1
by about9% overfour years, 012.5% peryear.

9 The resource recovery rate in Australia increased from 51% to 60% between 2006/07 and
2010/11, an increasef®% over the period.

Figure13shows the trends iper capitawaste generation for each jurisdictimver theperiod.

Some surprising trends are shown, especially for Qidand the ACTThese may have a range of

causes, incldingvariabilityin rainfall and, potentially, data quality. It is noteworthy thatA

generatd more wasteper capitathan the other jurisdictiong this couldberelated toWAQ& Y S K2 R
of estimatinglandfill tonnages, which is discussed section13.

Waste generation trends am@naly®d furtherin the sections of the report dedicated to each
jurisdiction.

®NT is noincluded as insufficient data was available prior to the 2010/11 period (see s&diwriurther discussion)

Waste generation and resource recovery in Australia P321Final report
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Figurel3:  Trends in per capitavaste generationby jurisdictionover the reporting period
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Relies on interpolation for all jurisdictions (07/08) and NSW (09/10).

Table2 provides a summary of the per capita change in the reporting parameters for each
jurisdiction between 2006/07 and 2010/11 (fQid, between 2008/09 ad 2011/12).

Table2: Change in per capita data by jurisdictiamver the reporting period(excluding fly ash)
ACT NSW Qld SA Tas Vic WA Australia
Disposal 16% -19% -10%  -16%  -5% -13% -12% -15%
Recycling 21% 28% -20% 31% 89% 15%  29% 20%
Energy recovery -23% 31% 0% 26% 5% 9% -28% 8.3%
Resource recovery rate 0% 20% -5% 13% 48% 12%  23% 16%
Generation 18% 7% -14% 16% 10% 2% -1% 2.6%

The data show mixed outcomes across the jurisdictions. Per qggikeration rates increased ail
jurisdictions excepQIldand WA, and resource recovery rates grew in all ex@égtDisposal rates

fell everywhere except the ACT.

Waste generation and resource recovery in Australia
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5. International data comparison

ThissectionO2 Yy A A RSNE ! dzZa i N} f Al Qa 41 aidS 3ISoh&NECDA 2Y X
nations.A fewnations have been selected for more detailed analpsisause they are likely to have
similar cultural and socidemographic characteristics as Australia.

5.1 Waste generation

A summary of the waste generation, disposal and recyg@arfprmance between selected countries
is shown inTable3 and Table4, which show datan per capita solid wastandtotal solid waste
respectivelyin 2006/07 and 2010/11Thetablesshow:

1  As would be expected, the more populous industrialised coesfproduce more waste.
Germany and th&Sgenerateeight to nine times as much solid waste as Australia.

9  Differences in per capita waste generation figures nrayart, reflect different methods of
data classification and collection. Germany has a very high rate of resource recovery, reflecting
directives for mandatory rexery and the prohibition of unprocessed oraamted materials
from landfill, as well as extensive usetloérmal energy recovery from waste. Germany also
records high per capita generation of waste, reflecting high levels of heavy industry and
possibly more extensive reporting of waste recovery than other natibhe.observed increase
in recovery rate anddtal waste generation in Germany is likely to be partly due to the capture
of new souces of information about waste, including from mining and treatment of mineral
resources.

9  Australiageneratad more wasteper capita wastehan the US, Canada and.Mgan, this may
be partly a manifestation of better data collection systems.

! dzad NI f Al Qa 6D doipad wiel&o ratbns other than Germany and
the UK. Their higher level of performance reflects directives prohibiting unsorted wasig go
to landfill and greater use @fdvanced waste processing aBfVfacilities.Ilt may also reflect
greater viability of recycling due to higher waste disposal costdander populations

 Canad®a f 246 RA @3k 20867 and24% B 2@D/A1 may be primarily due to the
exclusion of a range of materials (such as asphalt, concrete, bricks, etc., which are considered
to be waste) from waste data collected by Statistics Canada.

Table3: Comparison of per capita solid wastgeneration, disposal and recovery in selected
OECD nations
Country Disposal Resource recovery  Waste generation Resource recovery
kg per capita rate (%)

2006/07"*  2010/11 2006/07*° 2010/11 2006/07"*  2010/11 2006/07** 2010/11
Canada 862 773 245 243 1,107 1,016 22% 24%
us n/a 812 n/a 535 n/a 1,348 n/a 40%
Germany 639 416 2,418 4,222 3,058 4,638 79% 91%
UK n/a 899 n/a 1,655 n/a 2,553 n/a 65%
Australia 933 1,026 1,383 1,300 2,122 2,178 51% 60%
NZ n/a 1,443 n/a 550 n/a 1,992 n/a 28%
Waste generation and resource recovery in Australia P321Final report
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Table4: Comparison of total solid waste generation, disposal and recovery in selecdCD nations
Country t 2LJdzf | GA2Y Disposal Resource recovery Waste generation Resource recovery rate (%)
Millions of tonnes
2006 07>  201011%° | 2006/07"? 201011 2006 072 201011 | 200607"? 201011 2006 07" 201011
Canada 31,613 33,477 27.3 25.8 7.7 8.1 35.0 34.0 22% 24%
us 2531 166.7 4199 40%
-MSW/C&} 298,75 311,592 n/a 1647 n/a 85.1 n/a 250.0 n/a 34%
-cap 884 81.6 1700 48%
Germany”® 82,438 81,800 52.7 34.0 1994 3454 2521 3794 79% 91%
UK 56.8 104.6 1613 65%
-MSW 125 14.1 26.5 53%
cal 50,793 63,200 n/a 113 n/a 366 n/a 479 n/a 6%
-C&D 330 53.9 86.9 62%
Australig '* 20,893 22,222 215 195 22.8° 28.9 4.3 48.3 519% 60%
NZ° 4,367 n/a 6.3 n/a 2.4 n/a 8.7 n/a 28%
Notes:
1

All figures others than those for Austraiad NZare takenfrom the Waste and Recycling in Austrai@09report.

2 The figures for Australia shown aresthevised estimates for 2006/07, which is a similar reference period to the other nations included in the 2009 reportvamd s

here.The figures exclude fly ash tonnages

Demographic information for nations other than Australia is from OECBXtyid/stats.oecd.org
Statistics Canada (2012)
US EPA (2011)

US EPA (2003)

MSW data from OECD Stat Extradsshttp://stats.oecd.org/index.aspx?r=571968
Statistische Bundesamt (2010) vidtp://www.statistik-portal.de/StatistikPortal/en/en_jb10_jahrtabul2.asp
DEFRADepartment of Environment, Food and Rural Affdits)://www.defra.gov.uk/statistcs/environment/waste/

© 0 N o 00 b~ W

1% Environment NZ (2007)
' Australianresource recoveryigures include recycling, organics recovery, and energy recovery including recovergasg@nergy from landfills.
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5.2 Municipal solid waste trends

International data for MSVdre more readily available, allowing broader international comparison of
ldZA OGN f Al Qa a{2 3ISYSNIXraGA2y YR YIylFI3aSYSyadod 5 41
management have been used in the following assessment.

A 2 s oA ~

Table5andTable6O2 YLI NBE (GKS &St SOGSR 02 dzy (i MJoSce fecomefy2 ISy
on a nationabnd per capitdasis respectively

Tableb: Comparison of Australian totalSWgeneration, disposal and recycling performance
with other selected OECD nations
Country t 2 LJdzt I G A Disposal Resource recovery Waste generation Resource

i recoveryrate (%
Millions of tonnes y (%)

200607 201011|200607 201011|200607 201011| 200607 201011200607 201011

Canada 32,613 33,477 9.2 8.5 3.7 4.4 13.0 129 29% 34%
us 298,755 311,592 1868 1647 90.2 85.1 2770 2499 33% 34%
Germany 82,438 81,800 17.7 107 281 385 45.8 49.2 61% 78%
UK 50,793 63,200 20.2 16.3 8.9 16.2 291 325 31% 50%
Australia 20,893 22,222 7.2 6.8 5.8 7.2 13.0 14.0 45% 51%
NOTES:

f CA3dzNBa Ay QeOFUKYyHE2 MISHRISRY IWiA2ya 2GKSNJ GKFy I dz
Waste and Recycling in Australia 20@9ort. These data are based on reports from theriod 2004to 2008.

1 AllAustralian data are extracted from thaste Generation and Resource Recovery in Austvaligbook for
the years 2006/07 and 2010/11 respectively.

T 5F0F F2NJ 20KS3MOLE GOR6ydaY yAdy AlEK SR Silids Bxa&ts VIBNR2 Y h 9/ 5
http:// stats.oecd.org/index.aspx?r=571968

9 Australian Resource Recovery figures include recycling, organics recovery, and energy recovery includi
recovery of biegas energy from landfills.

Therearelarge variatios between the per capitadiures for each country.

Table6 shows that the US generates a much larger amoum 8¥Wper capita 802 kgxhanthe

European countries (between 326d602 kg per capifa This may in part be due to differences in data
gathering and classification of waste; the US data for MSW inclodiesnercialand someandustrial

wastes.All the countries have decreased their per capit8Wgeneration amount over time, except for
Germany, which has increased (from 555 kg per capita to 6@2rkgapita). This may reflect reduced
consumption and waste due to thgobal financial crisiand greater austerity in these countries.
5SaLIAGS DSNXYIyeQa Ay isNkersibrSathag inaeaskdulSstardid@ly’ SN G A2y >

Recent data from th&K for household waste from England only (i.e. not including Scotland, Wales and
Northern Ireland) sugge high rates of resource recovery from this stream (77% by weight). This is likely
to be due to wider adoption addvanced wastéreatmentincluding hermalenergy from waste

Waste generation and resource recovery in Australia P321Final report
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Table6: Comparison of per capittdSWgenerated, disposed and recycled pgear between
Australia and other selected OECD nations
Country Disposal \ Resource recovery‘ Waste generation | Resource recoverrate
kg per capita %
200607 201011 | 200607 201011 | 200607 201011 2006 07 201011
Canada 292 255 118 130 411 385 29% 34%
us 625 529 302 273 927 802 33% 34%
Germany 215 131 341 471 555 602 61% 78%
UK 398 258 176 256 574 514 31% 50%
Australia 342 307 280 326 622 632 45% 51%
NOTES:

f CA3dzNBa Ay O2 f/uayqy &F KNI IRISIR yWHinmzy a 20 KSN (K y
Waste and Recycling in Austrai@09report. These data are based on reports from the period 2004
2008.

1 AllAustralian data are extracted from thaste Generation and Resource Recovery in Austvaligbook
for the years 2006/07 and 2010/11 respectively.

 DataT 2 NJ 2 0 KSNJ y I (vivXy 20 2X yilzYlyKaS AWH rRIGSIEXF&KR visF N2 Y  h ¢
http://stats.oecd.org/index.aspx?r=571968

9 Australian Resource Recovery figures include recycling, organics recovery, and energy recovery in
recovery of biegas energy from landfills.

5.2.1 Methods of MSW disposa |

Methods of disposal vary from nation to nation, and this can affect recycling recoveryTatds7
shows some differeliISWmanagement in selected nations. Australian recovery figaresshown
with and withou recovery of landfill biogas energy because other nations donahtide this
component

Table7: Comparison oMSWmanagementmethodsin selected OECD nations
Country Method of disposal of municipal waste
Direct landfill Recycled| Composted| Energy Incineration | Other
disposal recovery | without energy| disposal

recovery

Canada 66% 34%

United States 54% 25% 9% 12%

Germany <1% 46% 17% 14% 18%

United Kingdom 49% 24% 14% 12% <1% 1%

Australia(excl. 55% 45%

biogas recovery) | (49% if landfill biogal  (51%incl. landfill biogas energy

gas energy recover recovery)
is accounted for)

The US, UK and Australia have fairly similar rates for landfill dispog&b4%f aIMSW). Germany
landfillsless than 1%recycles or composts 63% and incinerates the re8ustralia has the lowest rate of
incineration with energy recovery (<1%), compared to rates of arouqd4% in the other countries.

Waste generation and resource recovery in Australia P321Final report
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5.2.2 Broad international comparison

Australian MSW data ar@mpared more broadly in théollowing figures
Figurel4 compares total MSW generation

Figurel5compares per capita MSW generation

Figurel6 shows the per apita waste disposal of selected nations
Figurel7 shows the relative reavery rate of different nations

=A =4 =4 4 =

Figurel8compares MSW per capita disposal to landfill, incineratigthout energy recovery or
other disposal

All Australian data presented is for the 2010/11 peribde OECD data used to generate these figures is
derived fromOECSBtats Extracts for Municipal Waste Generation and Treatm&ht comparison
suggests:

1 Australia wa ranked the twelfth highest waste generator of MSW of 3danations considered,
reflecting population, size and level of affluence. Australia is also ranked in the largest 15
economies in the OECD.

1  Ona per capita basis, Australia sveankedseventh highest for MSW generation of the nations
considered.

f 1dzadNIfAFQa € S @Bdvaly wkelimia(té thoiB thelJdzNiRdeBd, Italy and the
US, but wee significantly below many northern and western EU nations and Kbigarel8
shows these nations make greater use of energy recovery and often also divert a greater
proportion of MSW to composting. Unsurprisingly, these nations also have lower per capita
disposal to landfill. Nations such &witzerland, Austria, Sweden, Denmark, Norway and Belgium
dispose of less than 2% by weight of MSW directly to landfill.

Figurel4:  Comparison of total MSW generatioim selected nationsKt/year)
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Comparison of MSW generation per capita in selected nations (kg/capita/year)

Figurels:

BOOD

700

BO0

500

1ealifendesfdy

PUR|EAF M
SRJE]S PN
PUE | EHMS
Anoquiax
EREINTET |
puE|ad)|
B[RS0
[=I=F
SpUBLIEYIAN
AUELWLIEE
BLISMY
puead)|

ERIT=IE

Al

ueds

wiop upy paaun
|E 310
UOIEIAPa 4 UBISENY
BlU2MD|S
puejul4

AR MO p
winidag

uapa ms
EREEI]
AEFUNH
Aayan]

EpEUED

ajyo

Ba0y

sRTE=10
J||gncay yeAo| 5
aljqnday yxas
puE|og
BU0IS

EUID

Comparison of quantities of MSWlisposed (i.e. not recovered) via diffent methodis

selected nations (kg/capita/year)

Figurel6:

B Other/ unclassified

Other disposal

Incineration without energy recovery

M Landfilled

600 -+

500 -+

400

T
[=]
[=]
M

1eaffenden oy

200

100 +

EERS]
puUERaZ MBN
uopelapa  uejssny
puUE|Rd|

pue|aD|

s81EIS pRIUN
B2

Azydn |

E<EEN

oo|xa |4
|eBnjiod

ueds

BlENSNY

Ay

AieSuny
BIUBAD(S
wopBup pajun
oJ|gnday yeao|s
epeusd

BlUo}s]

puE|od

g L
2J|gnday Y28z
aouely
Aueuwisg
BinoquiaxnT
E-IWEIFCIRETN]
BUILD

e340)

wni8ag
Aennaop
PIL-IVVNE T
uspams

elLys Ny

PUE|IBZIIMG

P321Final report

Waste generation and resource recovery in Australia

Page23



)
=
o

Comparison of recovery rates for MSW in selected nations (% by weight)
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6. Australian Capital Territory

6.1 ACT 2010/11

6.1.1 Per capita waste generation and resource recovery rate

In 2010/11the ACTgenerated2.6 tonnesof waste per capitdseeFigure6), which washe equal
highest(with WA)in Austrdia. Thishigh rate is consistent witthe patternof more wasteper capita
where incomes and urbanisation are higeesection2).

The ACT also had Austrafiddighest resource recovery rate at aroun@%(see percentage alve
relevant bar in chart)Thisis 19% above the national average and reflects on A&7ng

1 awell-developedresource recovery infrastructure

f  highlandfill feesthat areequivalent tohavingthe seconchighestlandfill levyin Australid
1  well establishd policy directiongo increase resource recovergargeting 80% by 2015
1

relatively compact size, with most of the population and business activity concenirated
Canberra

6.1.2 Total waste generated

Around 930thousand tonnes (kilotonnes, &t) of waste wagjeneratedin the ACTn 2010/11, lower
than all jurisdictions except the Northern Territory ahas(seeFigurel9).

6.1.3 Material categories

Figurel9also show(i KS O2 YLI2 AAGA2Y 0@ sWastie BhsWlFS 2 N ((8S I32MNE! /2¢F
consists ofecoveredorganics, masonry materials, and paper and cardboahisreflects the high levels

of green and timbeprganics collectiomt ACTR & f | ytRrkristhtiorisghdRalso the low levels of

indudry (apart from construction and demolitiom) the ACTThe estimatedecovery rategor plastic

(799 and metalq37%) arewell below the national average suggesting a lack of recovery infrastructure

for these material categories and/or a lack of end nearfior the lower grade plastics and metals

6.1.4 Waste streams

The ACT does not collect data on gwircestreamsof recyced materialsowaste steams analysis not
includedhere.

The ACT Government owns the only landfill in the jurisdiction and so, unlike other jurisdictions, does not need to a&gply a le
that is separate from the gate fee.
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ACT trends 2006 /07 to 2010/11

Figure20 shows thetrends inper capitawastegenerationand management fothe period 2006/07 to
2010/11in the ACT.

Figure20:  Trends in per capita waste generation and managemeACT 2006/07 to 2010/11
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Relies orinterpolation for 2007/08

Overthis period the followingper capitatrends are iustrated:

T

Wastegeneration inthe ACTfell until 2009/ 10, then increased significantlyesulting in a overall
increasein fouryears of 18% Analysis of the data suggestsetincreases partly the result of a
largeincrease in garden organics recyclin@010/11 from 167 to 27%t. The increase malyave
resulted from several factorsthe ending of the droughand consequent increases in plant growth;
waste management facilitupgradesandimproved reporting fronorganicwaste processing
facilities

The resource recovery rate remained almost unchanged at around 79%.

Recyclingn the ACTincreasedy 21% whichthe data suggess associated with the increase in
gardenwaste recycling

Waste used for energy productiatecreasedy around23%due to anapparent decline imandfill
gas recovery over the period

Waste disposal ithe ACT fell until 2009/10, at which point it increasesbulting in an overall
increase ofl6%
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Figure21 shows thetrends intotal waste geneation and managemerfor the period 2006/07to
2010/11in the ACT.

Figure21l:  Trends intotal waste generationand managementACT 2006/07 to 2010/11
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Over the period, the fatiwing trends in total waste tonnages are illustrated:

1 waste generation tonnages were relatively stable until 2009/10 when they increased significantly,
resulting in & overall27% increase

1 recycling increased by 31%
1  energy recovery decreased by about 17%
1 disposal increased by 25%

6.2.1 ACT waste reuse data 2006 /07 to 2010/11

The ACT providksome data on waste reuse (listed as salvagéreuse) from the sales of materials and
products from the landfills/transfer stations for reusghich is included in th&able below.

Table8: ACT waste reuse data
Year 06/07 08/09 09/10 10/11

Tonnes 2,312 1,177 1,672 928
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7. New South Wales

7.1 NSW 2010/11

7.1.1 Per capita waste generation and resource recovery rate

In 2010/11,2.4 tonnes of waste wasegeratedper capitain NSW (sedigureb), the third highestof
Australian jurisdictionsThis is consistent with the pattern of greater levels of waste per capita where
incomes and urbanisation are high (see secfprirhe stat@ large secondary and tertiary industry base
is also likely to have influenced this figure

NSWalsohad Australi® third highest resource recovery rate at aroué&s which is5% above the
national averageThisreflects

1 awell-developedresource recovery infrastructuri@cluding significant capacity to process residual
MSWthrough AWTfacilitiesand awell-establishedorganics recycling industry

1 the highestlandfill levyfor MSW in Australia
9 scarcity of landfill space the Sydney area
9 established policy directions to increase resource recquecgjuding targets discussed below

7.1.2 Total waste generated

Total waste generation iNSWin 2010/11 was around 7 Mt excluding fly asf22 Mt including fly ash

which is the highst in AustraligseeFigure22). Thiscorresponds witiNSWhaving the highest

population and GSiR AustraliaNSW generated.5 Mt of fly ashwhich i N2 dzy R o p: 2 F | dza
total and isdue toa highdependence ortoalfired power.

7.1.3 Waste streams

T NSWMSWgeneraton wasabout4.8 Mt with a resource recovery rate of 57%hich is6% above
the Australian averagdSWistargeting a MSW of recovery rate of 66% by 2014.

1 NSWC&I wasteggeneraton wasabout5.5 Mt with a resource reavery rate of 60%which is1%
above the Australian averagdSWistargeting a C&l recovery rate of 63% by 2014.

1 NSWC&D waste generation wabout 69 Mt with a resource recovery rate of 75%hich is9%
above the Australian averagdSWistargeting a &D recovery rate of 76% by 2014.

The datareflectb { 2 @edl-establishedecoveryinfrastructurefor MSW and C&Raste streamssitting
well above the national averag€&Il recovery infrastructurappears to bdesswell established sitting
at about thenational average

7.1.4 Material categories

In NSW the waste categories thabke upthe bulk of waste generation are masonry materials, fly ash,
2NHFyA0az YSGlrtas FyR LILSN YR OFNRoOo2FENR® ¢KS
average for all mrials category apart from plastics, other, and hazardous categdrlds suggests

that plastics and8ther(zategories contain large percentages of material that is difficult to recover or

has poor end markets. The hazardous waste category is domibgteshtaminated soilssuggesting
treatment options are eitherdo expensive or not readily available
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Figure22:  NSW2010/11, total waste generatiorby: (a) management (b) waste stream and
management(c) material category and maagement
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Note: the sum of all materials listed above is about 2 Mt less than the NSW waste generation total because some
waste was not attributable to a particular category.
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NSW trends 2006/07 to 2010/11

Figure23 shows theper capitatrends inwaste generatiorand managementor the period 2006/07to
2010/11in NSW

Figure23:  Trends inper capitawaste generation and managemenNSW 2006/07 to 2010/11

Tonnes per capita
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Over theperiod the followingper capitatrends are illustrated:

1 waste generation in NSW sdeenrelativelystableincreasing at about.6% per year

9  the resource recovery rate increased frod®b to 65% between 06/07a 10/11

9 recyclingper capitaincreasedsignificantly by28% probably reflecting the commissioning AWV T
facilitiesfor processing residual municipal waste in Sydney

1 waste used for energy productioan NSWincreasedaround31%

1  waste disposagber capitain NSW decreased significanby 19%
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Figure24 shows thetrends in total waste generation and managemémt the period 2006/07to
2010/11in NSW.

Figure24:  Trends intotal waste generation and maagement NSW 2006/07 to 2010/11
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Over the period the following trends are illustrated in relation to total waste tonnages:
1 waste generation increased by 12%, consistent with population andy@8kh

1  recycling increased significantly by 34%

1  energy recovery increased by ab@®% due to increased landfill gas recovery

1

disposal decreased significantly by45
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8. Northern Territory

8.1 NT 2010/11

8.1.1 Data reliability

The lowreliability of the wastedatain this report for theNTrequiresa discussiotefore the dataare
consideredNowaste datawere available for whole of the NThe dita presented herare derived

largely fromthef  YRFAE E | yR NBO2@SNE OSy i NGoaiBdg)ltis NSOSA B S
assumedhat waste generatiomer capita irthe territory is the sameas forthe Darwin areaand that no
recyclingoccursoutside DarwinOther recyclingmay well beoccurringelsewherein the NT so recycling
levelsmaybe underreported.

8.1.2 Per capita waste generation and resource recovery rate

In 2010/11, the per capiteate of waste generatiorin the NTwas aboutl.3 tonnes (sed-igure6) which
was thesecond lowestaboveTas) in AustraliaNTK | R | dzdowesireolirte@agovery rate at
around9% which isaround 526belowthe national averageThis suggest low level of resource
recovery infrastructure in the Ndompared to othejurisdictions,and significant difficulties transporting
recyclables to mass.

8.1.3 Total waste generated

Figure25 suggestdhat about 300 kt ofvastewas generatedn the NTin 2010/11 This is lower than any
other jurisdiction,consistent withthe b ¢ @w population and GSMo fly ash was generated Htere
are no coal fired power stations.

8.1.4 Waste streams

1 NTMSW generation waan estimated140kt with a resource recovery rate a7% which is34%
belowthe Australian average.

1 NTC&lwastegeneration wasn estimated41 kt with a resource recovery ratef 8% which is51%
less tharthe Australian average.

1 NTC&Dgeneration wasn estimatedL20 kt with a resource recovery rate @#4 which is65%
belowthe Australian average.

These figures reflect soceEronomic factors, low population density over vagtas, and the lack of
established resource recovery systems due to logistisss@nd poor economies of scale.

8.1.5 Material categories

TheavailableNT dataare notableto supportanalysis of material categories data.

8.2 NT trends 2006 0610

Insufficientdataare available tsupport analysis of waste generation and management ovetrédrel
periocf.

°To enable the Australian trends to be calculatedHigurel1), waste generation and management tonnages 6207 to
2009/10were estimated by backasting 2010/11 data based @opulation.
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9. Queensland

9.1 Qld 2010/11

9.1.1 Per capita waste generation and resource recovery rate

In 2010/11, per capita waste generation fgldwas1.7 tonnes (sed-igure6), which was the third
lowestin Australiaabovethe NTand Tas This follows the pattern of lower waste generation
jurisdictionsthat havelower per capita incomes and less urbanised populat{sessection2).

QdI f a2 KI R ! dewestbolrielre@averyrdterataFouri®% which is8%belowthe
national average and reflects

9 large transport distances that make recovery of some waste typesprokibitive
1 the absence of &andfill levy(exceptfor a sixmonth period in2011/12)
1 less devioped resource recovery infrastructure

9.1.2 Total waste generated

Total waste generation iQldfor 2010/11 was around.5 Mt excluding fly ash anti3 Mt including fly
ash(seeFigure26). Thisis thethird highestof Australid & isdectiaNg consistent withQIdQ @anking in

relation to population and GSHhe almost @Mt of fly ash generated iQldisaround 4092 ¥ ! dza G NI f A
total fly ash generation, reflecting the large number of efir@d power statiorsin Qld.

9.1.3 Waste streams

1 QIdMSW generation was arouri0 Mt with a resource recovery rate dB% which is3%below
the Australian average.

1 QldC&lwastegeneration was aroun@.3 Mt with a resource recovery rate 62% which is7%
belowthe Australian average.

1 QldC&Dwastegeneration was aroun@.2 Mt with a resource recovery rate 68% which is7%
belowthe Australian average.

9.14 Material categories

In Qld,the waste categories thahake upthe bulk of waste generation afey ash,organicsmasonry
materials, paper and cardlard, and metals The resource recovery ratés most material categories
are below the national average. The exceptidresng hazardous wastes with a resource recovery rate
10% higher than the national average.
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Figure26:  QIld2010/11, total waste generatiorby: (a) management (b) waste stream and
management(c) material category and management
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9.2 QIld trends 20 08/09 to 2011/12

Over thethree-year periogv t Rdpdlation inceased byt.5% and GSP increased®$%. TheQld data
suggest aeduction in waste generated of aboli0% ovethis period An increasing population and GSP
and decreasing total waste generation is inconsistent with trends identifitkinther jurisdictons and
internationally. TheQlddata eeaccompanying Excel workbgdkdicatethat the decrease in waste is
due mainly todecreasing disposal 8SW, C&D and contaminated sollsirge fluctuations in
contaminated soils tonnages are not unusuaiher cecreases in waste generation fQid over the
four-year period suggest that repanigto the Qld Government, andor collation methods may have
varied over the periodTheQld Governmentnoted the followingin relation tothe unusual trends in the
data:

1 MSWwas increasing till 089 and has treneld downwardssince.

1  Counciémay be recording landfill waste more accurately in recent ydzaagierestimates may
havesometimesincludedgarden organievastes for recycling.

1 TheQldWaste Recycling and Reductidot 2011now requires reporting by local governments,
landfills, recyclersrad potentially waste generators, so future data should be of high quality

1 In2011/12the annual survey of organic waste processing was conducted by the government
instead of theusual private organisation. This is likely to have resulted in a higher rate of reporting.

1 Gardenwastequantities areweather dependent andolatile. Cyclones can cause big peaks.

1 Metal recycling rates have been trending downwards and could be linkéatAustralian dollar.
Glass recovery has also been slow and trending downwards.

Figure27 shows theper capitatrends inwaste generatiorand managementor the period 2008/09 to
2011/12. There were insufficientdata to report on the2006/07 period®. Qldwasthe only jurisdiction to
provide2011/12 data for reporting.

Figure27:  Trendsin per capita waste generation and managemeQld 2008/09 t02011/12
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Over thefour-year periodfrom 2008/09 to 2011/12the followingper capitatrends are illustrated:

YWwaste and Recycling in Austrafi@09reported 2006/07 data for Qld but it was not possible to harmonise i@ det with
the more recent data.
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waste generatioriell by 14%

the resource recovery rate decreased froif4dto £% between G/08 and11/12
recyclingdecreased by0%

waste tonnages used for energy reesyremained virtually unchanged

= =4 =4 4 =4

waste disposallecreasedy 10%.

Figure29 shows thetrends intotal waste generaibn and managemerih Qldfor the period 2008/ 09 to
201112

Figure28:  Trends in totd waste generation and managemen®Id 2008/09 to 2011/12
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Over thefour-year period the followingrends are illustrated in relation ttotal waste tonnages
1 waste generatiordecreased by 0%

1  recyclingdecreased by 16%

1 waste tonnages sed forenergy recoveryncreasedoy 16%

1 disposadecreasedy 6%.
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10. South Australia

10.1 SA 2010/11

10.1.1 Per capita waste generation and resource recovery rate

In 2010/11, per capita waste generation 8Awas about2.4 tonnes (sed-igure6) which was thdourth
highestin Australia.This follows the pattern of lower waste generatimrjurisdictionsthat havelower
per capita incomgandless urbanised populatior{seesection?2).

SAhad Alza (i Nde€ohd-hiQhiestesource recovery rate at arourtf% which is17%abovethe
national average and reflects

1 well-developedresource recovery infrastructuréncluding larg organics recycling operations

1 progressive waste management policielirdingbroadlandfill prohibitionsfor unsorted waste
recovery target@nd government investment in resource recovery infrastructure and programs

1 amoderatelandfill levy

10.1.2 Total waste generated

About 3.9 Mt of waste was generatad SAfor 2010/11 exclding fly ashand4.1 Mt including fly ash
(seeFigure29). Thisis thefourth lowestin Australiaconsistent withSAQ2 i@anking in relation to
population and GSP.

10.1.3 Waste streams

1 SAMSW generation was arour@79 Mt with a resouce recovery rate 061%, which is10%above
the Australian average&A is targeting a MSW recovery rate of 65% by 2015.

1 SAC&lwastegeneration was aroundl.4 Mt with a resource recovery rate 80% which is30%
abovethe Australian averag&Aappears ¢ havesurpassed it€&I recovery ratéargetof 75% by
2015.

1 SAC&Dwastegeneration was around.7 Mt with a resource recovery rate @6%, which is9%
abovethe Australian averag&A is targeting a C&D recovery rate of 90% by 2015.

These data refledhe wellestablished recovery industry for the MSW, C&D and C&I waste streams in
SA

10.1.4 Material categories

In SAthe waste categoriethat makeup the bulk of waste generation areasonry, organicsnetals,
paper, cardboard andly ash. The resource recoyerates for most material categories anell above
the national averagelhe highrecovery ratesdr glass and plastics are linkedtte container deposit
system operating iISA.
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10.2 SA trends 2006/07 to 2010/11

Figure30 showsthe per capitatrends in wastegererationand managementor the period 2006/07to
2010/11in SA.

Figure30:  Trends in per capita waste generation and manageme8#A 2006/07 to 2010/11
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Over theperiod the followingper capitatrends are illustated for waste in SA

1 waste generationncreased by 8%

9 the resource recovery rate increased froi9%6 to77% between 06/07 and 10/11

1 recycling increasedy 31%

1 waste tonnages used for energy recovargreased by 6% mostly due to the commissioning of
the SITAResource Co facility

1 waste disposallecreasedy 16%.
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Figure31 shows thetrends intotal wastegenerationand managementior the period 2006/07 to
2010/11in SA.

Figure31l:  Trends in total waste generation and management, SA 2006/07 to 2010/11
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Over theperiod the followingrendsare illustrated in relation tdotal waste tonnages
1 waste generation increased 0%

1  recycling increased 86%

1 waste tonna@s used for energy recoveiycreasedy 30%

i disposaldecreasedy 13%.
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11. Tasmania

11.1 Tas 2010/11

1111 Per capita waste generation and resource recovery rate

In 2010/11,Tasgenerated about 1.2 tonnes of wasper capita waste (seEigure6) ¢ the lowest of all
Australian jurisdictions This correlates witffashaving the lowesaverage income and a relatively low
level of urbanisatiorfseesection2).

TasK | R | dzi  NJoivdstreSaiircexres@eryidrat around33% which is27%belowthe
national average and reflects drashaving

9 significant difficulties transporting many recyclables to markets

1 relatively (compared to some jurisdictions)der-developed resource recovery infrastructure
1 avery lowlandfill levy ($2 voluntanyahdfill levy

1 noresourcerecovery targets

11.1.2 Total waste generated

Tasgenerated about 600 kt of waste in 2010/11 (d6igure3?2). This ighe second lowesfigure for
Australian jurisdictiongzonsisent with the TasGSPbeing thesecondowestand its population being
the third lowest.

11.1.3 Waste streams

1 TasMSW generation was arour60 kt with a resource recovery rate df% which is11%below
the Australian average.

1 TasC&lwastegeneration was aroun810 kt with a resource recovery rate 80% which is29%
belowthe Australian average.

1 TasC&Dwastegeneration was aroun89 kt with a resource recovery rate @4 which is64%
belowthe Australian average.

These data reflecthe relativelyunderdeeloped resourcerecovery industryn Tasfor all streams and in
particular for C&DQwvaste During consultation withthe TasGovernment, it was noted that thdefinition

of WOt S| JasiFbroder®harkoghejurisdictionsandencompasseicludes som&&D materials

such as brick and concretebble. This may partially explain theery low C&enerationtonnagesn

Tas since materialare being sento clean fill sitesi K| & R2 y 2 (. TasddivisdithatBdmea G S Q
C&Dmaterials are crushed atvo landfillsthat usethe materialon sitefor roads

11.1.4 Material categories

In Tas the bulk ofreportedwasteis organicsand paper and cardboard’he resource recovery rates for
most material categories are wélelowthe nationalaverage (with the excemin of glass).
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Figure322  Tas2010/11, total waste generatiorby: (a) management (b) waste stream and
management(c) material category and management
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11.2 Tas trends 2006/07 to 2010/11

Figure33shows theper capitatrends inwaste generatiorand managementor the period 2006/07to
2010/11 forTas

Figure33:  Trends in per capita waste generation and managemeras2006/07 to 2010/11
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Over theperiod, the followingper capitatrendsin Tasare illustrated:

1

Wastegenerationdecreased betweef2006/07 and2008/09 but increased thereafter, resulting in
an overall increase of 10%

The resource recovery rate increased signifigafitm 22% to 33% between 06/07 and 10/11

Recyclingncreaseddramatically by 8%in fouryears, mainly due targanicsrecycling which
jumped significantlyn 2008/09to levels that have been maintained sin€onsultation withras
confirmed that the ireaseresulted fromthe inclusion ofvaste tonnes fronindustrial secondary
food processing (e.g. abattoir and rendering plants) that had previously not been reported

Waste tonnages used for energy recovirgreasecdoy 5%
Wastedisposaldecreasedy 3%in four years.

" Thisis a good example of the need to consider waste management data in context, and to undetstainel data has
changed before conclusive statements can be made regarding any improvements or reductions in resmuesy rates.
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Figure34 shows thetrends intotal waste generatiorand managementior the period 2006/07 to
2010/11 forTas

Figure34:  Trends in total waste generation and managemeiiias2006/07 to 2010/11

W Disposal Recycling M Energy recaovery

8

3

Thousands of tonnes
P2 Lid
s B8

3

0
06/07 07/08 08/09 09/10 10/11

Over theperiod the followingrends are illustrated in relation ttwtal waste tonnages
1 waste generation increased liy1%

1 recyclingalmost doubled increasing by %6

1 waste tonnages used f@anergy recoveryncreasedoy about9%

9 disposadecreased by %.
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12. Victoria

12.1 Vic 2010/11

12.1.1 Reconciliation with  Vic reported data

As discussed in sectidnthe datain this reportdo not always reconcile with other reported data by the
jurisdictions.Duringconsultation Vicrequestedthe discrepancies between its reported waste data and
the data in this report were explicitly recognised. The discrepancies are due to differences in scope,
method of compilation, and assumptions.

12.1.2 Per capita waste generation and  resource recovery rate

In 2010/11Vicgeneratedabout 2.2 tonnes of wastper capita (se€igure6), whichis slightly less than
SA and NS\and the ffth highestof Australidd & 2 dzNJVBisRsAc@ndistedtyigh the pattewf
greater levels of waste per capita where incomes and urbanisation are high (see &clibalarge
secondary and tertiary industry bageVicis also likely to have influenced this figure.

VicK I R | dzdolrtihidhdst-re@@urce recovery rate at arouba% which is2% above the national
average and reflects

1 amoderatelevel ofresource recovery infrastructure

1 ahistory ofprogressive waste management policax state government investment in
infrastructure, markédevelopment and education programs

1 amoderate landfill levyuring the data periodwith the exception othe hazardous waste leyy
whichwas! dza G N} f Al Qa KA3IKS&AGO

12.1.3 Total waste generated

Vicgenerated about 12 Mt of waste in 2010/11 excluding fly asti14.5 Mt including fly ash (see
Figure35). This washe second highes2 ¥ | dzajufriddliction’s to@sstent withits ranking in relation
to population and GSP.

12.1.4 Waste streams

1 VicMSW generation was arouri4 Mt with a resouice recovery rate 0d52% which is1%above
the Australian averagduring the data periogVidoria wastargeting a MSW recovery rate of 65%
by 204.

1 VicC&l generation wad.1 Mtwith a resource recovery rate 68% some4% above the Australian
averageAt the time Vidoria was targeting a C&l recovery rate of 80% by 2014.

1 VicC&D generation wa4.5 kt with a resource recovery rate 088 which is3% above the
Australian averagéit the time Vicwas targeting a C&D recovery rate of 80% by 2014.

Thesedata reflect the relatively well established recovery industry for @&® C&wastes,and a
moderatelevel of resource recovery infrastructure for MSW recovery

12.1.5 Material categories

InVic,the categories that makap the bulk of waste are masonmyrgancs, fly ash, paper and
cardboard metals,and plasticsThe resource recovery rates for most material categoriesabog
abovethe national average with the notable exceptions of organics and gla&8%and 6%belowthe
nationalaveragerespectively.
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Figure35:  Vic2010/11, total waste generatiorby: (a) management (b) waste stream and
management(c) material category and management
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12.2 Vic trends 2006/07 to 2010/11

Figure36 showsthe trends inper capitawaste generatiorand managementor the period 2006/07to
2010/11in Vic

Figure36:  Trends in per capita waste generation and managemevi; 2006/07 to 2010/11
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Over theperiod the followingper capitatrends are illustratedor Vic

1 Wastegenerationwas decreasing untd008/09. It then increased to just abov2006/07 levels
resulting in an overall increase of 2%

9  The resource rawvery rate increased frori5% to 626 betweer2006/07 and 10/11

1  Recyclingn Vicincreasedsignificantly irr009/ 10, resulting in overalgrowth of 134 The increase
was apparenthdue to an expansion in concrete recycling , which jumipech 1.7 Mt in2008/09
to 2.4 Mtin 2009/10.

1  Waste used for energin Vicincreasedy around 9%

1 Wastedisposal irvVicdecreasedy 13%
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Figure37 shows thetrends intotal waste generatiorand managementor the period 2006/07to
2010/11in Vic

Figure37:  Trends in total waste generation and managemeiic2006/07 to 2010/11
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Over theperiod the followingrendsare illustrated in relation taotal waste tonnages
1 waste generation increased 96

1 recycling increased 2%

1 energy recoveryncreasedy 15%

9 disposadecreasedy 7%.
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13. Western Australia

13.1 WA 2010/11

13.1.1 Per capita waste generation and resource recovery rate

In 2010/11 Western Australians generated about 2.6 tonnes of wastecapita $eeFigure6), which
was the equal highestate (with ACT of Australian jurisdictions Thisunexpectedlyhighrate may partly
resultfrom the apparent assumption in WA waste data that the rate of waste generatimegional and
rural areas is equal to that in PetthPer capita disposas estimated to have beeh6 tonnes(79%
above the national average of @&nnes and! dza { Niird l[dwlesrdsource recovery raté89%
which is 2% belowthe national averge). The high landfill rate and low recovery rate are likely to be
linked to the same data issue). Véayge distancebetween collection points and recyclingarketsalso
constrainrecycling in WA.

13.1.2 Total waste generated

Total waste generation in WA dugr2010/11 is estimated at abo6t0 Mtexcluding fly ash and®Mt
including fly astfseeFigure35). This ighe fourth highesbf Australid@@ @ 2 dzNJc@nstsie@ with 2 y &
2 1 Qamking in relation t@opulationand GSP.

The estimate above is less than the waste generation estimate of 6.5 Mt reported byabie
Authority (20120.18). The difference is mainly because the method for this report excludes soil, which
was subtracted from the total based on the partions identified byWaste Audit & Goldef2007)

13.1.3 Waste streams

1  WAMSW generation was arouridé Mt with a resource recovery rate diil% which is10%below
the Australian averag&VA istargeting a MSW recovery rate 50%in metropolitan areas by 2015

1 WAC&Iwastegeneration was around.5 Mt with a resource recovery rate 8#% which is25%
belowthe Australian averag&VA istargeting a C&I recovery rate 65% by 205.

1 WAC&Dwastegeneration was around.8 Mt with a resource recovery rate db% which is26%
belowthe Australian averag&VAistargeting a C&D recovery rate 60% by 20%.

Thesedatamay indicaterelatively(compaed to some jurisdictions) undeeveloped resource recovery
infrastructure in WAHowever, if the waste generatioresimate istoo high (see above)the true rates
of resource recovery could be higher than those presented here.

13.1.4 Material categories

In WA, the waste categories thahake upthe bulk of waste generation are masonry, organmsstals,
paper and cardboard, mats,fly ashand plasticsResource recovery rates for most material categories
are belowthe national average

2 The waste Authority (2012xplains that the waste generation rate per capita for thigole state isassumed to beimilar to
that of metropolitan WALandfill tonnages outside Perth are estimated by subtracting known tonnages of redymimthe
assumed tonnes generated.
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Figure38: WA 2010/11, total waste generatiorby: (a) management (b) waste stream and
management(c) material categay and management
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13.2 WA trends 2006/07 to 2010/11

Figure40 showsthe per capitatrends inwaste generatiorand management fothe period 2006/07 to
2010/11in WA

Figure39:  Trends in per capita waste generation and management, WA 2006/07 to 2010/11
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Over theperiod the followingper capitatrends are illustrated:

1 Wastegeneration in WAs declined gently for most of the ped but increased significantly in
2009/10. Thencreasseis likely tobe related tohigherdisposal rateslueto a large rise ithe landfill
levy from $6 to $28 for MSW R009/10. Waste generators that had stockpileasterequiring
disposal may haveffloaded the materiabefore the introduction of the higher price¥he overall
decreasewvas a 1%.

9  The resource recovery rate increased from 31%%% detweer?006/07 and2010/11.

1 Recyclingn WAincreased significantlyy 29% Analysis of the data suggesisit the increasewvas
mainly inrecoveryof waste concrete

1  Waste tonnes allocated to energy recoveigninished by28%
1 Wastedisposal inWAdecreased by 2%
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Figure40 showsthe trends intotal waste generatiorand managemetifor the period 2006/07 to
2010/11 for WA.

Figure40:  Trends in total waste generation and management, WA 2006/07 to 2010/11
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Over theperiod the followingrends are illustrated in relation ttwtal waste tomages
1 waste generation increased 1%
recycling increased 3%

1
1  waste used for energy recovedgcreasedy 20%
1 disposaldeclinedby 2%.
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2010/11, including fly ash

Data summary tables (2010/11)
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Thousands of tonnes Tonnes per capita

Energy Energy| Recovery

Generation Disposal Recycling recovery| Generation Disposal Recycling recovery rate

ACT 934 199 705 31 2.56 0.54 1.93 0.09 79%

N5W 21,636 7,565 13,589 4583 3.01 1.05 1.88 0.07 65%

NT 304 276 14 14 1.32 1.20 0.06 0.06 9%

Qld 13,235 8,467 4,411 356 2.97 1.90 0.99 0.08 36%

SA 4,066 883 3,047 136 2.49 0.54 1.86 0.08 78%

Tas 602 406 157 40 1.18 0.80 0.21 0.08 33%

Vic 14,532 5,463 8,767 301 2.64 0.99 1.58 0.05 52%

Wa 6,623 3,303 2,562 159 2.84 1.68 1.10 0.07 41%

Australia 61,933 27,162 33,252 1,519 2.79 1.22 1.50 0.07 L6%
2010/11, excluding fly ash

Thousands of tonnes Tonnes per capita

Energy Energy| Recovery

Generation Disposal Recycling recovery| Generation Disposal Recycling recovery rate

ACT 934 199 705 31 2.56 0.54 1.93 0.09 79%

MNSW 17,121 5,936 10,713 483 2.38 0.82 1.49 0.07 55%

NT 304 276 14 14 1.32 1.20 0.06 0.06 9%

Qld 7,508 3,579 3,574 356 1.68 0.80 0.80 0.08 52%

SA 3,866 B8B83 2,847 136 2.36 0.54 1.74 0.08 T7%

Tas 602 406 157 40 1.18 0.20 0.21 0.08 33%

Vic 12,028 4,559 7,169 301 2.18 0.82 1.30 0.05 62%

Wa 5,957 3,662 2,136 159 2.56 1.57 0.92 0.07 39%

Australia 48,331 19,499 27,313 1,519 2.17 0.88 1.23 0.07 60%
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W&RiA2012 data - ACT

DATA OUTPUTS DATA OUTPUTS DATA OUTPUTS
CATEGORIES TYPES Disposal to landfill {tonnes) kg per Recycling (tonnes) kg per Energy recovery from waste (tonnes) kg per
MSW C&I C&D Total capita MSW CE&I C&D Total capita MSW C&I C&D Total capita
Masonry materials  Asphalt 11,977 33
Bricks 21,866 60
Concrete 243,261 664
Rubble {incl. non-haz. foundry sands)
Plasterboard & cement sheeting i] 0|
Sub-total 1,649 2,122 17,121 20,892 57 276,131 756
Metals Steel 4,407 12
Aluminium 239 1
MNon-ferrous metals (ex. aluminium)
Sub-total 2,083 3,647 2,646 8,376 23 4,943 14
Organics Food organics 647 2
Garden organics 272,203 746
Timber 13,067 36
Other organics
Biosolids 41,256 113
Sub-total 35,076 28,728 9,993 73,797 202 327,173 896 9,449 7,739 2,692 19,881 54
Paper & cardboard Cardboard
Liquid paperboard (LPB) 1,075 3
MNewsprint and magazines
- Office paper
ey Sub-total 8,666 23,034 2,351 34,050 93 51,020 140 1,663 4,420 451 6,535 18
a Plastics Polyethylene terephthalate (PET) 534 1
g High density polyethylene (HDPE) 631 2
Polyvinyl chloride (PVC)
Low density polyethylene (LDPE)
Polypropylene (PP)
Polystyrene (P5)
Other plastics
Sub-total 8,679 17,232 2,646 28,557 78 2,074 6
Glass Glass 3,208 3,388 700 7,387 20 14,774 40
Other Leather & textiles 1,123 3
Tyres & other rubber 105 0|
Sub-total 4,062 14,742 5,919 24723 68 1,228 799 2,898 1,164 4,860 13
Hazardous Quarantine
Contaminated soil 0 0
Industrial waste 0 0
Asbestos o 0|
Sub-total 608 116 0 723 2 0 0
Reported separately Fly ash 0 0 0 o
Other materials reported by jurisdiction 27,250 75
TOTAL 64,121 93,008 41,376 198,505 544 704,551] 1,530 11,911 15,058 4,307 31,276 86
TOTALS INCLUDING FLY ASH 198,505 544 704,591] 1,930 I 31,276 86
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