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Eunomia’s Diverse, Global Clients
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Oultline

 What is Waste to Energy?¢
« Characteristics of different WIE technologies

« Key assumptions/context
« Carbon performance

« Ofher key findings

« Recommendations
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Incineration with energy recovery

Pyrolysis/gasification (advanced
thermal treatment)

Co-incineration (cement kilns)

Refuse-derived fuels
Anaerobic digestion

Waste inputs

Residual/Source-segregated?
Residual waste

Residual waste but prepared
fuels only; some source-
segregated wastes

Residual waste (prepared fuels
only), source-segregated wastes

Residual waste

Potentially residual waste (as
part of MBT systems) but mainly
for source-segregated wastes
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WIE Technologies

Mass-burn incineration — controlled burning of mixed waste in
27 oxygen with energy recovery
Yea & Produce heat which is fed through boiler to create electricity
or CHP (requires heat out-take)
Many examples globally, 25 to 600 ktpa, 30% efficiency,
residue ash and air quality potential issues
E.G 350 ktpa NZ$430M, NZ$70/tonne

ATT — pyrolysis, gasification — controlled oxidation/degradation \
with high femp, low O2. A

Produces gas and/or chemicals, tars, other by-products - WtE :;:5*
opftion is heat and electricity ~

>

Waste must be processed prior, or source-segregation

Limited international track record, commercial/operational

viability questionable — key area currently is ‘chemical _
recycling’ for plastic waste eunomia



WIE Technologies

Anaerobic digestion — organic waste breaks down
anaerobically creating methane (biogas) and

digestate
Digestate can be applied to land, or composted (to minimise

‘free’ nitrogen)

Many AD plants globally, can be location sensitive if heat an
CO2 are to be used

E.G: 45 ktpa plant, NZ$25M

RDF/SRF — MBT or MRFs process mixed waste
to produce a feed stock for a range of
facilities including co-incineration
Can replace fossil fuels e.g. coal for process heat
Some materialsremoved for recycling (metals, perhaps plastic)
Widely used in Europe, poor performance in UK eunomia




WIE Technologies

Co-incineration — e.g. replacing coal fuel at cement kilns
with high-NCV wastes e.g. timber, tyres

Significant GHG benefits through replacing fossil fuel use
Potentially 90% efficiency, economicsrelies on fuel costs

CCUS - capture CO2 that would otherwise be released

for permanent storage and/or future use

Used effectively elsewhere — three significant facilities in

Europe

Financial feasibility limited at smaller scales, storage
ability limited here except Taranaki
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Aotearoa New Zealand Context

Circular management

Waste management

Best option

Reduce, rethink, redesign

Reuse, repair, repurpose

Recover value

Dispose

Least favoured option

Reduce the resources being used and
redesign to avoid producing waste

Recycle, compost,
anaerobic digestion

Keep things in use for as long as
possible, without significant reprocessing

------------------------------------------------

Process materials to make the same or
different material of similar value when
reuse is no longer possible

Recover any remaining value,
sustainably and without increasing
emissions (eg, chemical recycling,

renewable energy)

For any truly residual waste, treat to
remove or reduce potential harm
before final disposal
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Key assumptions/context

* The energy mix used reflected that of Aotearoa New Zealand —
with 80% or higher renewable production of electricity

« Composition 1 reflects the infent of Te rautaki para | New
/ealand Waste Strategy, and the emissions reduction plan — with
a large proportion of organic waste separated for beneficial
use, leaving a high proportion of fossil carbon in residual waste

« Composition 2 represents an input that focuses on household
and mixed construction waste streams, but less ICl waste —
resulting in a waste stream relatively high in biogenic carbon
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Scenarios Modelled

Option 1: Landfill T00% residual (status quo)

Option 2: All residual goes to incineration with energy
recovery

Option 3: Assumes 75% of food scraps is processed
IThr%L:‘%;IhéA\D' with the remainder residual waste
andfille

Opftion 4: Assumes 75% of tood scraps is processed
through AD, with the remainder residual waste
Incinerated with energy recovery
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Met tonnes CO2
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m Option 1: Landfill Residual
Option 3: 75% AD of food, landfill resdual

m Option 2: EFW Residual
Option 4: 75% AD of food, EAV residual
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Other Key Findings

In every scenario, whether residual waste went to
WTE incineration or landfill; modelling showed it is
always more beneficial to separate out food scraps
for treatment through AD

WHE incineration is widespread (e.g. Japan 45%) but
the UK and EU countries are gradually moving away
from it as it iImpedes circular economy developments
and increases carbon emissions
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Other Key Findings

 |[nemployment terms:

> landfills and incinerators generate roughly 1 FTE
per 10,000 tonnes of waste freated

» Organic waste two to four FTEs
» Recycling typically ten times these numbers

 Maori views on WtE are mixed, exacerbated by lack
of clarity about the different technologies and the
Pros/cons
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Recommendations

« Separate food scraps for AD or composting

* |ncineration of mixed waste should be avoided unless
offsetting fossil fuels and not iImpeding moves
towards circularity

« ATT should be avoided due to technical and
commercial risks

« Burning mixed waste only done as co-incineration
and as a transitional measure

eunomia



Recommendations

« Landfill continues to be the default disposal
method for fruly residual waste

* Proactively engage mana whenua
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Download the report from
WWW.eunomiqa.co.nz

And
www . waikatoregion.govt.nz

Thank You
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