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Flyer for “Keeping Up with the Best — Processing Mixed Wastes”

Two Waste to Energy (W1E) plants are now in construction south of Perth, Western Australia. The project
proponents will turn 700,000 tpy residual waste into electricity, clean air, metals, and road aggregate from 2022
onwards.

To keep up with the best, Australasia has to follow European best practice by recycling and composting at least
65% waste while reducing landfilling to less than 10%. In transitioning towards a Circular Economy, WtE can be a
cleaning step for wastes which are too contaminated or too tricky to mechanically separate, such as
multicomposite materials. Recycling, composting and anaerobic digestion of organic waste works well for source
separated material but mixed waste can be a problem for such technologies. WE is ideal for those difficult mixed
wastes.

With a multi-solution approach it is realistic to assume that only about 1% of waste still goes to landfill, as is the
case in the best-performing countries in Europe. Waste managers have to channel their energy into the possible
and avoid getting caught up in the rhetoric of the impossible. Experience shows that near-zero waste to landfill can
be achieved by adopting ambitious goals and practice from overseas!

HZI Australia’s Marc Stammbach was involved in the 300,000 tpy East Rockingham project from its initial
development to financial close through to the project now under construction. The project addressed and jumped
the many market barriers to bring an internationally well tested but until now under-utilised waste technology to
Australia.
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Bioenergy, compost and material recycling — it sounds and it is
Why do we then still landfill?
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Best in Class municipal waste landfill rates in Europe
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Entropy — the disorder in the world always increases

| Implications of entropy:
| Zero waste is not possible
| 100% recycling and composting is impossible

Just as the constant increase of
entropy is the basic law of the | Consequences;
universe, so it is the basic law of life

R O A | Waste hierarchy is a guide

and to struggle against entropy. | WLE is needed as the kidney in waste management
= | Circular Economy needs WtE and landfills

Vaclay Havel | Realistic aim for max 35% W1E and landfills

@ atatiscom  + + . I Protection of the environment is nonetheless

e possible

Lies and myths pollute the discussion
Reference: Vaclav Havel Quotes, hitps://citatis.com/a505/14177 (downloaded
26 Oct 2020)
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Waste sector contributes 3.8 Mt CO2-e per year mtoa\f: ' Zosen

equivalent to 5% of NZ’s emission profile (2016)

Emissions trends by sector

TUre Trends in New Zealand’s gross greenhouse gas emissions by sector from 1990 to 2016
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Reference: Ministry for Environment: NZ’s Greenhouse Gas Inventory 1990-2016, Snapshot April 2018, , www.mfe.govt.nz
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And it matters because methane is a strong greenhouse gas

Emissions trends by sector

Trends in New Zealand's gross greenhouse gas emissions by sector from 1990 to 2016
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Ban untreated waste
going to landfill

IPCC (2018): “....reduction
of methane from the waste
sector to limit global
warming to 1.5°C;
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Ban landfilling of untreated waste
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Future of Waste Management
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Energy & Material
from non recyclable waste
with thermal treatment

Energy Recovery

| Power & Heat
Material Recycling

| Metals & Minerals

Keep up with the Best 11

11

EfW closes the energy cycle -

Material and energy recycling are complementary

EfW offsets CO,
from power production.

AUS & NZ 43%
EU 40%
CH&Nhiion

AUS & NZ 0%
EU 24%
CH 49%
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EfW saves up to
2t CO, per
treated t of waste.

EfW eliminates
Methane emissions
from Landfill.
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Reality check for “100% PURE NEW ZEALAND”

“pure” is synonyms for:

untainted, unadulterated, uncontaminated”

Treatment of municipal waste
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“clean, clear, fresh, crisp, refreshing, sparkling, unpolluted,

II|I

Recycling
Incineration (R1+D10)
m Landfill
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landfilling
Source: Eurostat 2016
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Best in Class Waste Treatment
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Combined Thermal and Biological Waste Processing
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Increasing Material and Energy Recovery

Production of
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Production of
food

r Material Recycling h

)
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Landfill levies drive material recycling and EfW as shown in the UK and Australia

Proof from United Kingdom

Recycling & Landfilling
Composting (2017)
(2017)
UK 2004 23% 63%
UK 2017 44% 17%
UK change +21% -46%

Compiled from data by European Environment Agency

Energy from
Waste

(by
difference)

14%

39%
+25%

INOVA

Proof from Australia
oAl Levies st 2020 PO o
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Lol Lovy 2023 [50]

(downloaded 4 Sep 2020)
(downloaded 4 Sep 2020)
(downloaded 8 Dec 2020)

Keep up with the Best 16

16

24.03.2021



Hitachi Zosen
INOVA

Auckland/New Zealand should learn from Europe’s success - abandon landfilling

(2017) (2017) (by difference)
Germany 68% 1% 31%
UK 44% 17% 39%
EU-28 46% 24% 30%
NZ 43% 57% 0%
Target EU (future) >65% <10% 25% to 35%

Compiled from data by European Environment Agency
(downloaded 4 Sep 2020)
(downloaded 4 Sep 2020)

Keep up with the Best 17

17

Hitachi Zosen
INOVA

Proof that landfill is more expensive when source separation, material recycling, and EfW

Country Materials / Type of UK Median 2018 in UK Median 2018 in Waste Management
Facility / Grade NZD (£1.9/NZD) Inc Transfer Station
2020
Material recycling All contracts (all wastes) £25/t $47.5/t na
Contracts beginning in £35/t $66.5/t na
2018
In-Vessel Composting Mixed food & green £50/t $95/t $136/t
(IVC)
Anaerobic Digestion All £271t $51.3/t na
(AD)
Energy from Waste All £89/t $165/t na
(EfW) \
Landfill Non-hazardous waste £113/t $215/t $230/t

including landfill tax

References:
WRAP, Annual Gate-Fee Review, (downloaded 7 Dec 2020)
Waste Management Ltd (North Shore Transfer Station),

, (downloaded 7 Dec 2020)
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Greenhouse Gas Emissions for Alternative Scenarios
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Greenhouse Gas impact from Waste Management Inc’s Dome Valley landfill INOVA
35 years life time and keeps emitting well into 2100
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Baseline scenario
Baseline
(landfill)
Comment: GHG emissions based on 5,935,973 mio t/y waste from different sources in NSW, Australia
Reference: B. Dastjerdi, V. Strezov, R. Kumar, M. Behnia, An evaluation of the potential of waste to energy technologies for residual solid waste in New South
Wales, A i and i Energy i , Volume 115, 2019, 109398, ISSN 1364-0321, https://doi.org/10.1016/j.rser.2019.109398.
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Comparison of Net Greenhouse Gas (GHG) impact from landfilling with Neya zosen

Anaerobic Digestion and Energy from Waste
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Anaerobic (=EfW), Anaerobic Digestion, and
Digestion) Landfill)

Comment: GHG emissions based on 5,935,973 mio t/y waste from different sources in NSW, Australia

Reference: B. Dastjerdi, V. Strezov, R. Kumar, M. Behnia, An evaluation of the potential of waste to energy technologies for residual solid waste in New South
Wales, A i and i Energy i , Volume 115, 2019, 109398, ISSN 1364-0321, https://doi.org/10.1016/j.rser.2019.109398.
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Treat the waste where it is generated and save $$$ INOVA
Less truck power, fuel, emissions & transport cost — solve Auckland’s problem locally
Auckland to Dome Valley Auckland to Airport
60% transport
h i reduction with a
5 local solution et
B L
22
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. . . Hitachi Zosen
Dome Valley landfill creates environmental problems - change to best practice | inova

Drive compost & recycling and EfW all benefiting Auckland

New landfill buries the waste and creates emissions, Energy from Waste creates aggregates suitable for
leachate & future liabilities (irrespective of location) roads and airports

Reference: Stuff; downloaded 2 Dec 2020 from Japan Times; Aug 2019 from
https:/iwww.stuff.co.nz/envi 1133 prop d lley https:/iwww.j; i co.jp/life/2017/02/° i tokyo-grows-
landfill-site-to-have-rhui-imposed trash/# XWXBtHtS82w
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Hitachi Zosen Inova

Waste is our Energy Zurich-based Hitachi Zosen Inova is a global leader in Energy
from Waste solutions

Thermal treatment of solid waste, Anaerobic digestion of
biowaste and biogas upgrade

Operation, maintenance & service business

Proprietary technology and complete turnkey plant and system
solutions

More than 80 years experience
700+ employees
More than 600 reference projects worldwide

Hitachi Zosen Locations

A Hitachi Zosen Corporation subsidiary
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East Rockingham WHE starting up mid-2022 (Perth area, Western Australia) INOVA
300,000 residual waste to energy after separation of recyclables and food & green organics
. . Bottom ash .
storage/maturation
area
www.erwte.com.au
Keep up with the Best 26
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East Rockingham W{E — Longitudinal Cut

| residual waste

Rockingham / Australia | additives for flue gas cleaning

electricity and heat o=~
aggregate & metals
cleaned flue gas
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flue gas cleaning residues
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Dublin, Irelan INOVA
Renewable heat & power, aggregate, and metals
Client Covanta
Start-up 2017
Technology
Furnace Grate furnace (air-cooled)
Energy recovery 4-pass horizontal boiler, turbine
Flue gas treatment SemiDry and wet scrubber,
with SNCR
Technical Data
Fuel Municipal waste
Waste capacity 600,000 t/a (2 x 32 t/h)
Net calorific value 11.5 MJ/kg
Thermal capacity 2x102.5 MW
Steam 2x 125 t/h (62 bar, 443°C)
EPC turnkey contract for complete plant excluding civil works
Located on Poolbeg Peninsula in Dublin to recover energy from municipal waste
Electrical power export: 58 MW, enough to power 80,000 homes
Very low emissions and high efficiency by applying advanced combustion technology and
a condenser with seawater cooling
Keep up with the Best 28
28
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Hogbytorp, Sweden: INOVA
Compost & biogas instead of fossil fertiliser and energy

Client E.ON Biofor Sverige AB
Start-up 2018

Technology

Digester PF2100-3 steel digester

Biogas utilization Biomethane for gas grid injection

Technical Data

Waste types Biowaste (SSO), food waste, green waste,
solid manure

Waste throughput 83,000 t/a

Biogas production 12,380,000 Nm3/a

68,000,000 kWh/a
Compost production 49,600 t/a
Liquid fertilizer production 6,500 t/a

First Kompogas® plant in Sweden and largest dry Anaerobic Digestion plant in
Scandinavia, contributing to Sweden’s strategy to decarbonize its transport sector

Turnkey plant delivery incl. civil works

3 x PF2100 steel digesters

High specific biogas yield (150 Nm3/t) and high biogas quality

Biogas is upgraded and injected into the natural gas grid for vehicle use

Full use of liquid and solid fertilizer (compost as per SPCR quality criteria), thereby
closing nutrient cycle 100%
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Landfills are mouse traps for waste too contaminated or too tricky to mechanically
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separate - Use best practice waste management towards sustainability

Today’s landfill emissions continue beyond 2100
Our grandchildren will have to clean up the present

» Act on commitment to carbon neutral by 2050 — now!

» Avoid creating another remediation liability passed on to
future generations

Do the best thing:

Aim high for >65% recycling and composting
inclusive necessary infrastructure

Aim low for <10% landfilling (only treated residuals)

» Introduce best practice source separation
»Local job creation > 10-50 x jobs of landfilling
> Local investment >$1B investment in cleantech

» Energy recovery in Auckland from residual waste for
600,000 tpy like in Dublin (similar population)

In conclusion:

» Stop landfilling & refuse new landfills (Dome Valley)

»NZ and in particular Auckland to develop a positive waste
management strategy to reclaim resources

> Save $$$ to rate payers
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Waste is our Energy.
Engineering is our Business.
Sustainable Solutions are our Mission.

Check our References.
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