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Executive Summary

Generating base-load renewable electricity from organic waste delivers greater environmental benefit
at a lower economic cost to the community than current alternatives.

National policy-making for waste needs to be aligned with policy for renewable energy and carbon
emissions reduction i.e. the Renewable Energy Target (RET) and the Carbon Pollution Reduction
Scheme (CPRS). In this regard, finding least-cost, environmentally superior outcomes for waste needs
to take into account proven ‘waste to energy’ technology and processes using landfill gas - captured
after in situ anaerobic decomposition - as fuel.

These technologies and processes, pioneered in Australia by LMS Generation and its predecessor
companies since the early 1980s, are being continuously improved with best practice delivering net
carbon positive outcomes.

LMS proposes that improving current overall waste management practices in Australia requires a
uniform approach across the country focusing on the following initiatives:

0 Life cycle analysis promoting a flexible and pro-innovation approach to waste management
strategies;

0 Appropriate recognition - in a carbon pollution reduction and sustainability sense - to
renewable energy from waste;

o Consignment of organic waste only to landfills with gas capture and utilisation
infrastructure;

o Initiatives to prevent waste generation and drive at-source materials separation rather than
‘end of pipe’ waste treatment and disposal;

0 Focus on the value of recycling the inorganic component of the waste stream and
capturing the significant embodied energy in that waste stream.

Crucial policy areas to allow Australia to maximise the environmental and economic benefit from landfill
gas capture and base-load renewable energy generation from organics include:

0 Retention of carbon offsets, ideally tradeable into any national emissions trading regime.
Current offset schemes such as the Australian Government's Greenhouse Friendly
scheme and the NSW Greenhouse Gas Abatement Scheme (GGAS) have driven valuable
emission reductions and are especially important for abatement of legacy emissions from
historic landfills and also regional landfills not covered by a trading scheme;

o Full or partial waste levy exemptions for recycling residue and organic waste going to
suitably engineered landfill cells with effective gas capture for renewable energy
generation.
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Introduction

An effective national waste policy should seek to maximise environmental benefit and community
amenity while minimising economic cost. Achieving this alignment of positive environmental, economic
and community benefit in Australia should be guided significantly by adapting to world’s best practice.
We must, however, also recognise the uniqueness of our country, including its vast area and
resources, which can provide competitive advantage in a carbon and economically constrained
environment.

One of the key issues that an effective waste policy must take into account is climate change. Solid
waste contributes less than 2% of Australia’s emissions, yet has a significant role to play in carbon
pollution reduction through renewable energy. This means that a traditional environmental focus on
waste minimisation and elimination needs to be balanced against a more contemporary imperative to
maximise renewable energy generation.

In the case of landfill gas, there is an opportunity to grow the generation of base-load renewable
energy from organics as a significant contributor to the new 20% by 2020 Renewable Energy Target
(RET) for Australia. Landfills are currently providing nearly 14% of Australia’s electricity generated
Renewable Energy Certificates (RECs). By focusing on this form of resource recovery, it is estimated
that there is potential for a 300% to 600% improvement in the current level of generation.

This submission challenges claims that Alternate Waste Technology (AWT) will deliver the best
environmental outcomes for the community, much less better economic outcomes. We therefore draw
your attention to the Productivity Commission Inquiry Report into Waste Management (No. 38, 20
October 2006) which could be considered the only real substantive and truly independent report into
waste in recent years. This is dealt with further on page 9 of this submission, but in summary poses
serious questions about the cost/benefit profile of AWT plants.

Our Experience

Maximising waste energy potential is a subject that LMS can speak about with unequalled expertise.
LMS has been conducting this activity for over 25 years. Our understanding extends both to the
technology, much of which we have pioneered and continue to develop, as well as to models of proven
corporate economic sustainability.

As a renewable electricity generator our company already provides 4.3% of Australia’s renewable
electricity from landfill gas (our industry sector as a whole provides 13.8%). We aspire, however, to
increase this overall market share within the framework of mandated growth of renewable energy
generation. This offers a genuine and innovative pathway to sustainable waste management. Further
to our knowledge of waste to energy technology, we have experience with pioneering AWT and own
rights to this technology — yet only see limited community benefit and commercial viability from this.

As an Australian company 50% owned by Sims Metal Management, we share with our partner a
genuine interest in maximising benefit from recycling and resource recovery. Both companies have a
common ideal to reduce environmental impact and maximise resource recovery both in the inorganic
component (Sims) and the energy recovery from the organic component (LMS). Both companies also
believe this can (and if possible should) be conducted at least cost impact to the community.
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LMS’s vision of sustainable waste management comes from more than 25 years of resource recovery
from waste. In that time we have seen a number of companies and technologies come and go in this
sector; and along with these we have seen many unfulfilled claims of environmental benefit and
commercial potential. Unlike many of these companies our business is financially strong and is
providing actual measurable emission reductions.

In 2008 we abated more than 1.5 million tonnes of carbon from waste management projects. The
technology pioneered by our principals in the 1980s and 1990s, and taken up by other operators as
well as LMS, is overwhelmingly responsible for the strong performance of the waste sector in reducing
overall emissions since 1990 (the Kyoto baseline year).

Snapshot of the Landfill Gas Sector and LMS

The landfill gas sector as a whole abates over 4 million tonnes of CO.e a year and has
contributed significantly to Australia being on path to meet its 2012 Kyoto target;

In addition 900,000 MWh of renewable electricity was generated in 2008 offsetting a further
nearly 900,000 tonnes CO.e from coal-generated electricity (a total avoided emissions in
2008 of 5 million tonnes COze);

The 900,000 MWh of renewable electricity generated also saved the equivalent of
1,500,000,000 litres of water that would have been consumed in generating that electricity
from coal;

For LMS itself, the output from 37 MW of base-load renewable electricity generators, installed
at 16 distributed locations across metropolitan and regional Australia, will generate in excess
of 280,000 MWh in 2009/10 providing more than 30% of the industry’s total carbon and water
savings; and

LMS’ ‘business as usual’ projection forecasts the addition of a further 20 MW of capacity and
grid connection of an additional 5 sites between 2010 and 2012 with continued growth beyond
this period providing that waste policy appropriately recognises this renewable energy
opportunity.
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The Issues

From LMS’s perspective the most significant issue is in regard to various programs and agendas
targeting organic waste diversion from landfill.

The impetus for this diversion is the methane emissions from organic waste. Past practices in waste
disposal at non-engineered landfills or “dumps” have created an ongoing emission legacy and public
perception that is reflected in the current debate. Modern engineered landfills must not be considered
in the same light. In excess of 90% of the methane generated in a modern landfill can be collected
(recognised in the relevant literature in both the UK and France). Independent studies commissioned
at sites in Australia where LMS captures gas for power generation indicate that our gas management
systems are at least as effective as those overseas. Where this gas is being captured for electrical
power generation there is a net carbon benefit meaning a minus carbon footprint from those sites.

This poses the question: If the methane generated from organic waste is being captured — and further
converted to renewable electricity - how can the diversion of this material away from landfills (with gas
capture) avoid emissions and benefit the community?

With the renewable energy potential of contemporary mixed waste in landfill between 100 and 300 kW
per tonne, a substantial renewable energy opportunity exists. Indeed, landfill gas generation delivered
approximately 14% of the RECs from renewable electricity generated in 2008. This is base-load
renewable energy from distributed generation, and displaces the need for equivalent coal-fired
generation when fed into the grid. As this opportunity only exists through the presence of organic
waste, the specific diversion of organic waste away from landfill will be at the cost of renewable energy
and at the community’s expense. Conversely, targeting organic waste for its biogenic energy and
renewable electricity potential could substantially increase the current generation capacity providing
significant economic and employment growth.

From an environmental perspective, in the context of global warming, the pre-eminent source of
pollution is energy generation and the solution therefore is renewable generation. We are interested in
capturing the biogenic energy in organic waste and converting it to renewable electricity. Modern well-
engineered landfill operations provide the most efficient and cost effective process to do this. In this
way the greatest quantifiable environmental benefit is being realised. In the debate over waste
management and recycling, we believe this very positive ‘waste to energy’ story often is in danger of
being overlooked.

From the community’s perspective, renewable electricity is generated from their waste, saving millions
of tonnes of CO2 pollution and billions of litres of water. But unlike most of the alternative technologies,
that require a large amount of resources to construct plant and huge amounts of electricity to operate
it, the associated infrastructure costs are paid for by companies like LMS and in many cases funds are
returned directly to the community in the form of royalties paid to councils.

Sustainability requires sound economics in tandem with the best ecological outcomes.
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Road Map to Sustainable Waste Management

Our vision is consistent with our business; to provide a waste strategy that is truly sustainable, that will
mitigate the highest levels of emissions, contain risk and come at the lowest cost to community. Above
all it is simple.

1. Zero Emissions/Zero Harm (Best Environmental Benefit)

Rather than focus on the unachievable aspiration of a Zero Waste target, the focus should be
shifted to an achievable and sustainable target of Zero Emissions from waste (or even making
waste a net carbon sink). As zero waste itself has no focus on actual emissions, there is no
guarantee that such a policy will reduce emissions (or create a benefit), and alternatively it
may actually increase emissions.

a. Consistent with a zero emissions target would be an approved mechanism for and
method of life cycle assessment of waste technologies.

b. Realise, promote and maximise the renewable (biogenic) energy opportunity of
organic waste.

c. Promote maximum benefit (including exploiting multiple opportunities for resource
recovery — such as recovery of biologic energy from organic waste prior to its use on
soil).

d. Recognise that some resource recovery options might have perverse outcomes — that
are more environmentally damaging than the option of safe containment in a well-
engineered landfill.

2. Source Reduction (Waste Minimisation)

No waste management strategy can achieve waste reduction without a focus on the source.
Focusing on “end of pipe” solutions such as landfill levying generally only has one outcome —
significant cost to community. Yet, as the source has not been shut off, waste will continue to
be generated in increasing amounts. Focusing on source issues also has a wider impact on
reduced emissions, as producer responsibility encourages more efficient production resulting
in reduced energy embodiment. Cornerstone policies of source reduction would be:

a. Producer responsibility (mandating use of recyclable materials, reduced packaging,
zero waste manufacturing etc).

b. Source separation by promotion of corporate and community focus at reducing co-
mingling of waste at the source, creating favourable efficiency (less energy to recover
resources) and favourable economic outcomes (through increasing the value of waste
at the collection point).

The above will lead to an increased ability for the community to be involved in long term
solutions, rather than a short term vision to improve resource recovery through mechanical
separation. Best resource recovery rates across Australia are in states with community
engagement and no Alternate Waste Treatment (AWT). These expensive and energy intensive
plants (AWTS) typically require 10 — 20 year waste contracts. Long waste treatment contracts
are disincentives to improving resource recovery (habit and technology will be locked in to the
highest-cost solutions).
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3. Recognise benefits beyond the Waste Sector: Recycling & Recovery

The benefits of recycling and resource recovery are realised predominantly outside of the
waste sector — in reduced manufacturing emissions and renewable energy. Policy must
recognise these benefits, and that there is a clear distinction between waste types:

a.

Inorganics: the recycling of the inorganic component of waste must be a significant
focus of government policy. In-organics contain the significant component of the
embodied fossil energy in waste, and recycling offers significant economic and
environmental benefit. Through combined efforts in product stewardship, recycling
incentives and levies, virtual elimination of inorganic waste to landfill could be
achieved i.e. near zero inorganic waste to landfill as the ultimate goal.

Organics: organic materials contain embodied solar energy, and this presents the
opportunity for the waste industry to provide significant benefit beyond its sectoral
border. By focusing on renewable energy as a form of resource recovery the potential
electricity generation can grow by 300-600 %. Given energy production accounts for
more than 70% of emissions, resource recovery is the most significant net contributor
to carbon pollution reduction that comes from organic waste. Organic recovery of
energy (bioenergy) through bioconversion to methane is a low energy process that
allows relatively clean biogenic power generation, and leaves an organic residue
suitable to soil application. In effect such a process merely intercepts the organic
waste between producer and composter to collect the energy that would otherwise be
lost during the production of heat in composting.

Detailed in the remainder of our submission are responses to a number of the questions raised in the
Consultation Paper for which LMS can provide qualified input.

Further, given

our substantial contribution to reducing Australia’s emissions and established

commercial success in recovering resources in the waste sector, LMS’ principals would add significant
value in the ongoing establishment of this planned National Waste Policy and are available for any
ongoing consultation.
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Responses to Questions

As the consultation paper acknowledges, most States and territories have strategies based around
“waste hierarchies”. LMS is supportive of the highest ideal of these hierarchies, avoidance. LMS also
recognises the historical importance of hierarchies to broadly promote awareness of waste
sustainability to the community and for offering an easy regulatory tool. As acceptance of waste
reduction grows across the broad community and scientific understanding expands, these models may
prove to be intrinsically inflexible and significantly limit innovation. A case in point is that most
hierarchies are outdated in the context of carbon pollution, consider for example burning tyres as a
resource recovery undertaking — accepted as a resource recovery exercise across most (if not all
jurisdictions), and yet it is unsustainable in a carbon sense as it is a fossil carbon source.

Waste management regulatory systems into the future must be flexible to consider innovation and
scientific development that may lead to paradigm shifts in approaches to more sustainable outcomes.
The most flexible approach that also promotes environmental benefit must be a quantifiable life-cycle
analysis (LCA), incorporating emissions, resource consumption and cost.

With the formal recognition of climate change, and carbon pollutions contribution to it, there is also
recognition of the need expand our renewable energy production. Most if not all waste hierarchies that
determine sustainability of waste management to not distinguish between renewable and non
renewable “waste to energy” or energy recovery processes, as illustrated in the Victoria Waste
Hierarchy presented in Figure 1.

Figure 1 - Victorian Waste Management Hierarchy (Victorian EPA).

Beyond just recognising the preference of renewable over non renewable within the context of waste to
energy, renewable energy generation could be considered the most sustainable option across all the
waste hierarchy (with the possible exception of “avoid”). As previously discussed such inflexibility of the
hierarchical approach fails to scientifically justify the most sustainable approach.
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Regulatory frameworks based around waste hierarchies offer only a limit opportunity to achieve true
environmental benefit (discussed previously at 1 & 2). In addition, as the consultation paper highlights,
each jurisdiction has an individual interpretation of the hierarchies, making it difficult for nationally
based resource recovery companies, such as LMS, to take a uniform approach to conducting
business.

An area of major concern is the adverse impacts that waste levies may have. Levying is a blunt tool
and can have perverse outcomes at significant cost to the community. The strategy should allow
flexibility, and provided there is equal (or greater) environmental benefit, government strategies should
not be anti-competitive in selection of technology (i.e. “picking winners”) and should allow a free
commercial market to find the best and lowest-cost solutions.

There has been a push recently by various groups toward the banning of organics from landfills and
increasing landfill levies to create diversion. Levies can possibly create a positive outcome in the
diversion of some in-organic material, but they can have unintended consequences in areas such as
recycling residue and organic material if applied without strategic exemptions. The fact is that organic
material placed in a modern well engineered and well run landfill will generally have a superior
environmental outcome than the current alternatives at a much lower cost.

Levies promote AWT-style approaches that would not be viable otherwise. The Productivity
Commission Report (2006) found that AWT facilities in Australia require a gate fee of $90 - $140 per
tonne of waste to be commercially viable. But the environmental benefits of these facilities are
generally questionable when their true emissions are considered, including the energy required to
construct and operate them. The report notes that the benefits of AWT relating to environmental issues
- such as avoided landfill gas and leachate over sending waste to a properly located, engineered and
managed landfill that incorporated a gas management system with electricity generation - were less
than $2 per tonne of waste.

As discussed in point 2, most if not all jurisdictions fail to separately recognise renewable energy
generation within waste management approaches. There is a fundamental need for this particularly in
light of the formal recognition of global warming.

Current waste to energy recognition does not necessarily recognise or differentiate between fossil
based energy sources and renewable clean energy, low emission energy production. This is not
consistent with principles of CPRS or other related legislation (NGER and RET).

EPA type environmental regulators do not broadly accept carbon as a pollutant, and recognition of this
would assist in acceptance of renewable energy as part of a “remediation” package.
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Planning policies, such as that of Planning SA (SA Government), do recognise the potential energy
resource of landfills — requiring landfills of a certain size to explore gas capture to electricity generation
viability within Development Plan considerations that state something to the effect: “Landfill activities
that have a total storage capacity exceeding 230,000m3 should sustainably utilise landfill gas
emissions.”

For smaller landfill activities, “if sustainable utilisation of the gas emissions is not practically feasible
then controlled flaring is appropriate...” Waste management strategies could work complementarily to
such planning considerations, by requiring that organic waste is only deposited in landfills with such
sustainable utilisation capacity — such as grid connected electricity production.

In a number of jurisdictions sustainable waste management strategies are increasingly based on a levy
approach. The economic and environmental argument against the effectiveness and appropriateness
of levies was substantially presented in the Productivity Commission’s Waste Inquiry Report (2006). In
any regard, in attempting to sustainably address the issue of waste management, such “end of pipe”
solutions can only have a limited impact on the core issue, being the generation (or manufacture) of
waste, yet have a direct and significant cost impact on the community.

A truly holistic approach would consider the source of waste generation as the most effective and
efficient point to manage waste sustainably. Incentive programs must be aimed at the generation
points through product stewardship (e.g. mandating the use of recyclable materials in production),
reduced packaging and levying commercial and inorganic waste as a priority over municipal organic
sources.

Secondarily, more incentive must be placed on source separation initiatives. Current levying whether
intentional or not, wrongly promotes co-mingling of waste at the source, as they promote the direction
of waste to AWT facilities for waste sorting. Source separation in principle provides unarguably a
cleaner recyclable commodity and generally higher recycling rates.

According to the Zero Waste SA website councils introducing three bin systems have led to an
increase in recycling from 25% to 50% in three years. Figure 2 illustrates how the performance of
South Australia, a state with a clear focus on community engagement and a non AWT strategy,
compares on recycling nationally. Clearly the wide implementation of such schemes, along with
educational campaigns has the most potential for significant and low cost wholesale changes to
resource recovery.

The alternative of AWT (or equivalent mechanised separation technologies) requires that communities
make no change in waste habit for the term of the contract (in the case of multi $100 million investment
in plant these contracts are typically at least 10 - 20 years). Indeed as a portion of the operational cost
or profits of these energy based technologies is based on sale of recyclables, it would not be in the
interest of the corporation controlling them to have community reduce their disposal of recyclables.
High cost plants with current technology will never have the same impact as current lowest cost
community involvement programs are realising, and with no habitual change the consumption of waste
and disposal of resources will not change. AWT at best is an interim approach however is hardly part
of a sustainable approach given the mix of inflexibility and long term contractual commitment.
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Recyc Fing Performance

ACT MEW aLp SA Vic Wil

Figure 2 - National Recycling Figures 2006/07 (from ZeroWaste SA)
= Need improving, and if so, how could this be done?
A uniform approach across the country is required focusing on the following initiatives:

o Life cycle analysis promoting a flexible and pro-innovation approach to waste management
strategies, rather than inflexible and inconsistent ‘waste hierarchies’;

e Appropriate recognition - in a carbon pollution reduction and sustainability sense - to
renewable energy from waste;

e Consignment of organic waste only to landfills with sustainable utilisation of gas capacity (gas
to renewable electricity);

e Initiatives to prevent waste generation and drive at-source materials separation rather than
‘end of pipe’ waste separation, treatment and disposal; and

e Focus on the value of recycling the inorganic component of the waste stream and capturing
the significant embodied energy in that waste stream - i.e. initiatives restricting inorganic
waste to landfill (other than specified recycling residuals).

4. In the 1992 National Strategy for Ecologically Sustainable Development, COAG
endorsed the strategies and objectives for a national approach to waste management
(Appendix A). Looking ahead to the next decade, how could these strategies and
objectives be updated to provide the basis for a national waste policy that responds to
current and future challenges and opportunities?

As discussed in 3 above.
5. What waste issues would most benefit from a national approach? What strategies could
be considered and how could the need for local solutions be integrated with a national

approach?

As discussed in 3 above.
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While there might be applicable waste management approaches overseas, Australia is unique in the
world in terms of natural resource availability and land space resources. According to an article in
Inside Waste (March/April 2009) the resource extraction rate (from mines and quarries) in Metropolitan
Landfills in Melbourne is growing at 6 times the rate of waste generation. Part of the sustainability mix
must be consideration of reclamation and rehabilitation of landform following resource extraction.
Landform reclamation is important in total ecosystem management and waste management does play
an important role in this.

The reasons why landfills may be viewed as inappropriate overseas is fundamentally about availability
of space (e.g. United Kingdom). By contrast Australia continues to be a net exporter of mined
resources and has a lot of space including mining and quarrying voids, and geographically we have an
excess of marginal and low productivity lands and stable geology. Landfilling is a cost effective waste
management approach and indeed is an essential requirement for responsible waste management. As
landfill can provide net environmental benefits, given high capture efficiency landfills can offer the most
efficient and cost effective method to convert embodied organic energy to renewable electricity. High
waste cost to the community does not need to reflect international circumstances.

Government strategy underpinning this policy must take the broader view of carbon net benefit,
ecologic and economic sustainability.

No comment.

As discussed in 3 above:

No comment.

Potentially all aspects could be substantially improved if national standards for life cycle based
assessment were adopted using a holistic (sustainable and economic) and science based approach.
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Landfill Gas Generation (Waste Data)

NGERs and IPCC methodologies used to estimate landfill gas generation are established on accepted
first order decay (FOD) methodology. While the principles of FOD methods are based on sound
science, their limitation is the data input into them. Data requirements for these models include: waste
composition; degradable carbon content, methane correction factor and decay constants (half life). All
input components have significant impact on the final calculation and required more rigorous
assessment. LMS’s own data suggests variation between captured and NGER modelled generation is
between 50% and 200% in 2008.

Waste composition is essential data to establish all aspects of any forthcoming waste strategy. While
methodologies to estimate it are well established through waste audits, such audits are not widely
applied across jurisdictions, and require ongoing update to reflect changing circumstances.

More accurate degradable carbon and decay constants can be established in the laboratory, but must
be established with extreme rigour and take into account variations in climate and landfill management.
In the longer term there must be a preference toward actual measured results.

Emissions from Biologic Treatment of Organic Waste

Methods to estimate emissions from composting and purpose-built anaerobic digestion (AD) has been
established through the IPCC and adopted in part by the NGER. Application of these methods is in
question, however, as they apply in NGER to activities “at the landfill’, but there is uncertainty
regarding the application at compost and AD facilities undertaking the same process at off-landfill
locations.

AWT Energy Efficiency/Generation

Much of the information supplied to the public with regard to the energy export potential of AWT
Anaerobic Digestion technology is untested and rarely fulfilled. Accurate reporting of both is required
for fair and balanced technology assessment.

Landfill Gas Capture Efficiency

Significant debate occurs over the ability to capture landfill gas. Currently the NPl and NGERS have
default capture efficiency of 75% (that 75% of the gas generated in a landfill can be captured by a gas
capture system). Other countries, such as the UK and France have adopted variable default
efficiencies based on landfill engineering and management practices between 55% and 95%. Clearly
such variable defaults would better apply in Australia where traditional rubbish tips have transformed
over time and through regulation to highly engineered containment cells.

Modern landfills cannot be placed equally alongside old “dumps” in their efficiencies to control
emissions. Likewise a singular default value provides no incentive to innovate or expend capital to
improve performance. Further, in some circumstances the current NGERs methodology, through
capping collection efficiency to 75% has potentially perverse outcomes for a number of landfills. At a
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number of landfills from which LMS collects gas to convert to renewable electricity, the gas collected
far exceeds (by 50-100%) the NGER method prediction. By capping collection efficiencies this may
result in landfills that operate their own collection systems to de-tune (or switch systems off) in order to
reduce their CPRS liabilities. In this event, the net environmental outcome would clearly worsen
through increased emissions and reduced renewable energy generated.

Collection efficiency is probably the most critical value in evaluating best environmental practice in
waste management. This is evidenced in waste management plans and consultation prepared by state
and local government jurisdictions, commonly using values of 40-60% (such as the Melbourne
Metropolitan Waste Management Plan, 2009). Such values have no established basis, but do have
significant impact on evaluating scenarios. Misuse of these values does result in high community cost
waste management appearing more favourable, when actual environmental outcomes may be more
harmful.

Carbon Sequestration

Both landfills and soil may be important sources of carbon sequestration in future national carbon
abatement projects, for Australia’s national carbon account and in meeting Kyoto and other
international commitments. Proper accounting of both is required and it is clear a significant resource
may exist in the use of landfills as carbon sequestration repositories.

No comment.

No comment.

The Basel Convention requires that adequate disposal facilities exist for environmentally sound
management of waste and minimise the consequences for human health and the environmental. This
obligation requires Australia to maintain landfilling as an ongoing element of a comprehensive waste
management strategy, and government policies should be geared toward maintaining investment in the
continuing evolution of their design and management. Amongst the benefits of such policy will be
ongoing improvement of gas control and capture efficiencies, yielding increasing net benefits from
these sites (14 below). Part of this requires government strategy to offer landfill operators a sustainable
future, and renewable energy derived from them can be a key element of this.
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Further, this obligation might be in conflict with current diversion practices, such as the composting,
stockpile and land farming of organic wastes derived from MSW sources. Such practices could also
pose risk management issues for bio-security, such as the spread of airbourne disease.

If the government strategy recognises the renewable energy opportunity of organic waste in landfill (14
below), policies should be pointed toward reducing inorganic waste to landfill. This would support both
a risked based approach, reducing heavy metal and other persistent pollutants in landfill, and
maximising capture of embodied energy of non-organic materials.

Reducing the amount of organic waste to landfill may have the opposite intended impact, actually
increase net greenhouse emissions. All biologic treatment options for organic waste generate
greenhouse gases. In the case of biologic treatment by aerobic digestion (compost) potential
greenhouse gases are methane and nitrous oxide. Nitrous oxide with 310 times the global warming
potential of carbon dioxide is the most potent greenhouse gas that can be generated from organics
(recognised in NGERs and IPCC). In open windrow composting there is no control mechanism for
these emissions. The lost renewable energy generation opportunity is an even greater potential net
contributor to emissions.

Nationally regulators should be commended for moving from dumps to highly engineered landfills.
This is critical as modern landfills are designed to minimise or contain environmental risk. In terms of
environmental benefit provided by landfill gas renewable energy, it is clear they extend beyond just the
mitigation of environmental risk. Reports by Hyder Consulting (Australia) (2008) and the US EPA
(1998) identified that with capture efficiencies of more than (approximately) 80% there is a net
emission offset from the renewable energy generated. Capture efficiencies of more than 90 % are
easily achievable in well engineered landfills (Diot et al (2001), Spokas et al (2005) Swana (2008)).
The quantitative benefit of this high-level capture can exceed 1 kg COze for every cubic meter of
landfill gas generated — for a 2 MW site (receiving 100,000 t MSW pa) this equates to a quantitative
benefit of 14,000 -15,000 t abated CO2e, in excess of methane mitigation.

The recovery of landfill-generated methane is a significant renewable energy opportunity, with zero or
negative net carbon emissions. Landfill gas projects in Australia generated 14% of RECs generated
from electricity in Australia in 2008, and as an electricity generation source ranks second only to wind.
Of the total renewable generation capacity landfill gas currently produces more than 900GWh of base-
load electricity.

The direction of organic waste to engineered landfill with grid-connected generation capacity should be
considered a significant potential opportunity to both reduce greenhouse emissions from waste and
create base-load renewable electricity. Existing landfill projects create 100-200 kWh of electricity per
tonne of MSW (50% organics), up to 10 times more than best available AWT, with 97% exported to the
grid. Capturing the energy of waste in this manner provides communities with the lowest cost waste
management and the best environmental outcomes. Capturing all of Australia’s estimated 20 million
tonnes of organic waste has the potential to yield 4,000 to 8,000GWh of renewable energy. In light of
an aggressive renewable energy target (the new RET scheme), the national potential of this resource
should not be ignored.
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If government strategies were focused on removing inorganic material from landfilled waste, three main
areas of benefit arise:
1. Captured renewable energy
2. Separated organic residue, stabilised and suitable for return to soil.
3. Captured emissions saving through increased recycling of the high embodied energy
component of waste.

E-waste is one of the fastest growing waste streams in Australia. Right now Australia is one of the few
developed countries in the world that does not have a regulatory mechanism to manage this waste.
Studies shows that only about 1% of TVs and 4% of computers sold are being recycled today. Without
any regulation, these figures are projected to increase to 4% for TVs and 13% for computers in 20
years. Clearly this is unacceptable.

Regulation is needed to ensure that the hazardous components of e-waste are kept away from land fill
and that valuable resources that are in them are recovered. Many countries around the world have
ensured that are done through Extended Producer Responsibility concepts and Australia needs to
introduce a similar scheme without any further delay.

Complementary measures should focus on the emissions from closed sites, legacy waste deposited
prior to 2008 and waste under the 25kt threshold that is not covered under the CPRS. The best way to
provide an incentive to capture the emissions from this waste is to allow the creation of permits or
offsets from the landfill gas captured.

Any type of commercial incentive (that rewards effective gas capture) would drive further reductions
from existing sites that already have gas capture as well as provide an incentive to install gas capture
at sites that currently do not.

It has been proven through the NSW Greenhouse Gas Abatement Scheme (GGAS) and federal
government Greenhouse Friendly Program (GHF) that the creation of offsets is the best way to cover
emissions that fall outside of the CPRS covered sectors. These programs have been virtually solely
responsible for the reduction of emissions in the waste sector thus far.

The USA has recently also recognised the importance of such incentives to drive emission reduction.
In their proposed cap and trade legislation (introduced into the US House of Representatives March
2009) landfill gas projects would be able to generate renewable energy and in addition be eligible for
carbon credit offsets. It is expected this stimulus will more than double sites with landfill gas capture.

Rather than each state implementing its own additional measures through regulations relating to landfill
emissions, that are often inconsistent with other jurisdictions, poorly adapted, and often misunderstood,
offsets can provide the least cost to the community. Rather than rate payers bearing the cost of gas
capture infrastructure, industry would be willing to accept the associated risk for the prospect of a
financial return.
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This low cost abatement could be achieved by allowing the creation of verified offsets that can be sold
into the CPRS. This type of arrangement would also not be difficult to administer as there are already
well designed frameworks available. The methodologies, registry requirements and so on already
predominantly exist within GGAS and could be relatively easily transferred to Canberra.

It would provide an incentive to capture the gas emitted from older waste and smaller sites without
placing additional burden on ratepayers. It would also be in line with the Government’s stated position
of lowest cost abatement.

Renewable energy opportunities exploit water savings from heavy water use of coal-fired alternatives.
This is in the order of 1-2 litres of water per kWh of electricity produced which equates to over 1 billion
litres of water saved every year. The potential of organic waste to electricity could increase this
significantly.

Renewable energy has an inherent value in energy use — as a clean producer — and fair evaluation of
waste treatment technologies must include process energy use for any alternative approaches.

Effective national policy should look for solutions that are both environmentally and economically
effective. Any principle that ‘high cost’ is an economic stimulus is misleading, when the alternative can
be more effective and save cost to the community.

Great caution is required if it is proposed to favour production of unsustainable commodities such as
compost from contaminated Municipal Solid Waste (MSW) over renewable energy generation with
easy commercial deployment via the electricity grid.

There have been a lot of claims recently of ‘potential investment’ by other unproven technologies, but
the Landfill Gas Industry has already invested over $500 million and currently employs over 300
people directly and 100’s more indirectly, a lot of whom are in regional areas. This industry could also
significantly increase investment and employment opportunities if the appropriate drivers are put in
place. However, it could be decimated if the wrong drivers such as banning organics are pushed
through.
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APPENDIX A

LANDFILL GAS INDUSTRY BROCHURE
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APPENDIX B

FACT SHEET ‘LMS: BASE-LOAD RENEWABLE ENERGY FROM ORGANICS'
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