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Subject: Submission to the Low-emissions economy  
 
 
Dear New Zealand Productivity Commission, 
 

Hitachi Zosen Inova Australia Pty Ltd (HZIA) is a fully owned subsidiary of Hitachi Zosen 
Inova AG, Zurich, Switzerland (HZI). HZI is the world leader in the supply of biological and 
thermal Waste to Energy (WtE) solutions:  

• Biogas, compost and fertiliser from organics (food & green waste) with HZI 
Kompogas® Dry Anaerobic Digestion with more than 80 plants delivered worldwide 

• Process steam, electricity, district heating & cooling, aggregates and metals with HZI 
grate based technology with more than 500 references worldwide 

• Underlying proprietary technology resulting in safe, reliable, and energy-efficient 
solutions 

• World-leading turn-key EPC provider of WtE plants inclusive operations & 
maintenance 

 

The draft report on the low-emissions economy summarises the state of play in New  
Zealand’s waste emissions resulting from solid waste disposal in Chapter 14. Figure 14.4 
shows New Zealand as the top OECD laggard on waste emissions, around 9 times worse 
than those of Switzerland and some other European countries. Having lived in Switzerland 
for a number of years, I will refer back to Swiss and European practises at large throughout 
this submission.  

While the draft report has acknowledged NZ’s emission position, the main contributor was 
identified as its uncontrolled landfill sites. NZ landfills still have significant amount of 
methane leakage, which results in its landfills as net carbon contributors. Better landfill 
practice will lead to improvements. However, even the best landfill practices have net 
emissions.  

What we need is a fundamental shift from landfilling to: 

• Compulsory source separation of organic waste from residual waste from 
households and businesses in metropolitan areas leading to production of high 
quality compost through either anaerobic composting or even better anaerobic 
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digestion inclusive production of biogas. The biogas can be stored and used for peak 
electricity and heat production, transformed to biomethane with injection into the 
natural gas grid or CNG (Compressed Natural Gas) as renewable transport fuel and 
an alternative to petrol or diesel.  

• Non-metropolitan areas can promote composting at home.  
• Obligation by all stores and outlets which sell drinks in glass, metal and plastic 

containers, to take back such empty containers free of charge. The required reverse 
logistics and recycling to should be paid for by producers of the goods. 

• Establishment of drop-off centers for paper, cardboard, selected plastics (if life cycle 
analysis warrants it) and further metals. Again, producers of such goods to pay for 
reverse logistics and recycling. 

• Further separate recycling of batteries, electronics, and other hazardous wastes to 
be promoted and supported by EPR schemes funded by industry. 

• Waste to Energy (WtE) to be introduced for the remaining residual waste. This will 
require extensive education and fact finding trips to Europe and Japan due to long-
grown fears and scare mongering from NGOs and lack of exposure by MfE to this 
cleantech technology  

• Introduction of a nationwide landfill levy starting a $50/t and being ramped up yearly 
by $20/t to $150/t (plus CPI). This will lead to strong financial incentives to implement 
above solutions. Hypothecation of all landfill levy as capital contributions to above 
processes and investments.  

 

Above measures will lead to a carbon-negative outcome compared with todays’ status quo 
of “out of sight – out of mind” landfilling. The landfilling of untreated waste has been 
recognized as a major cause of greenhouse gases and poses a long-term liability. Landfilling 
of untreated waste has no social justice as the landfill gas, and leachate problems will be 
with future generations for hundreds of years. 

The only question with regards to our existing landfills is when we will dig them out and 
remediate them. Who will cover those costs which will be 5 to 10 times as high as the 
current disposal cost per weight? 

It is often argued and emotionally appealing that all waste issues can be tackled by the 
Circular Economy and no leakage is required. However, final sinks such as energy recovery 
and landfill are required due to the fundamental law of nature called “entropy”. Entropy or the 
ever increasing disorder in the universe always increases and can only be locally reduced 
with sufficient input of energy. Down cycling of fibres and plastics, as well as contamination 
and composite materials, are facts of nature. Hence, full recycling – even with best product 
design – isn’t achievable. 

Hence, energy recovery is part of the Circular Economy and needed to detoxify residual 
waste streams to avoid potentially causing harm by recycling or composting non-suitable, 
contaminated resource streams. Only energy recovery allows true urban mining of metals 
from residual waste which otherwise will be lost. 

We suggest to consider urban mining efforts currently undertaken in Switzerland which 
recovers they typical ferrous and non-ferrous metals, but now also at smaller scales (in line 
with our ever evolving multicomposite goods) and inclusive of gold. See attached article (In 
Hinwil, KEZO’s “alchemists” turn waste into gold).  
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These measures will increase the recovery rates in combination with energy recovery as 
experienced in Europe and Japan. 

Coming back to the landfill levy, HZI advocates that earth-like substances should be levied 
at lower rate of around 10% of the base rate. This means that slightly contaminated earth-
like material or materials such as asbestos will be incentivised to be properly disposed of in 
a final sink. A final sink is a landfill, which requires no landfill gas capture as no gas will be 
developed as a consequence of the nearly inert material and the leachate – if any – will be 
minimal. Thus, the final sink is safe for future generations as long as it will be undisturbed.  

A lower landfill levy for earth-like materials also means that any bottom ash and stabilised 
flue gas treatment residues from WtE plants can be disposed at a reasonable cost without 
introducing a hurdle to WtE. This rule is implemented for example in the UK as energy 
recovery of residual waste is regarded as Best Available Technology and hence the 
technology and outcomes shouldn’t be penalised. 

The levy should otherwise be uniform for all non-hazardous waste going to landfill 
regardless of metropolitan and regional setting.  

Waste generation is a function of affluence, consumer behavior, re-use and recycling. The 
occurrence of residual waste is then a given in the context of entropy (compare above). Pay 
as you throw should be considered for all waste producers, e.g. no flat rate per year, but a 
weight and product based payment for waste generators. Private industry is mostly exposed 
to this already. A change by councils applied to households and small businesses could be 
considered.  
 
Further actions and regulations suggested: 
 

• Politicians, Ivi, and regulators (in particular MfE) to go on a fact-finding tour to Europe 
and in particular the UK to learn about best in class waste management practices 
inclusive source separation and incineration of residual waste. 

• Exemption from fuel tax and road user charges for CNG as a replacement of fossil 
petrol and diesel 

• Introduction of a levy on coal and fossil fuels (or increased carbon price under ETS 
scheme) 

• Copy/paste of European waste incineration and bottom ash recycling regulations 
 

Technologies such as anaerobic digestion and waste to energy can co-generate electricity 
and heat which make these technologies a carbon sink, rather than an emitter, generating 
an income through the Emissions Trading Scheme (ETS). 

HZI is also a potential supplier to the WtE plant in Westport (Buller District). Such a project 
will be similar to our East Rockingham Resource Recovery Facility (RRF) project in 
Rockingham, Perth WA, Australia.  
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The East Rockingham Resource Recovery Facility (RRF) will convert approximately up to 
330,000 tonnes of waste per year into clean, renewable energy, producing 28MW of 
baseload electricity -- enough to power 36,000 homes.  The project represents a $400 
million private sector investment in the Perth metro area, creating 300 jobs during 
construction and 50 full-time jobs throughout its 30+-year operating life. 

Councils will supply their residual waste to the RRF on a “waste arising basis”; i.e., they’ll 
only pay for capacity they use.  This means there is no penalty for councils who successfully 
implement landfill waste reduction schemes, such as an increase in recycling or introducing 
a 3rd bin for compostable organic waste. 

We support waste minimisation and composting, should councils choose to do that.  It’s an 
important part of our social licence to operate WtE plants over the long term.  We’ll deliver 
councils the best possible environmental outcome for residual waste streams and certainty 
of price over the period of the contract.  This presents a real opportunity to divert waste from 
landfill and deliver value for money to the ratepayers of the councils. 

The East Rockingham Resource Recovery Facility will divert from landfill 95% of waste it 
receives from the EMRC.  Landfilling is recognised as the least preferred disposal method 
for waste in terms of risk to human health and the environment.  Landfilling releases 
methane, which is 25 times more harmful to the environment than CO2.  

Our project is not only a win for the environment but also for the member council ratepayers 
who are now insulated from the ever-increasing cost of landfilling, due at least in part to 
Western Australia’s rising landfill levy.   

HZI will act as the technology provider, engineering and construction contractor and will 
execute a long-term operations and maintenance contract for the project in joint venture with 
New Energy (a local partner).  HZI’s proprietary moving grate combustion technology is the 
best of its kind globally and is the technical foundation of the facility.  HZI has successfully 
installed this technology in over 500 projects worldwide.  

HZI have successfully delivered projects in major global capitals such as London and Paris.  
Importantly, we stay with the project from conception through construction, and, once the 
project is commissioned, we then lead the operations and maintenance activities for the life 
of the plant.  This continuity will ensure Perth’s first waste-to-energy project is a successful 
one. 
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The Buller WtE project might also feature modern glasshouses as operated by Nectar Farms 
require electricity, heat and carbon dioxide. HZI’s Energy from Waste (WtE) plants produce 
these inputs from residual waste. Co-location of an HZI WtE facility and a Nectar Farms 
greenhouse complex provides the model for future sustainable, efficient, closed loop, 
protected crop farming. 

 
Hitachi Zosen Inova (HZI) 
 
HZI’s WtE technology encompasses thermal and biological capability. 
 
Thermal WtE plants treat residual solid municipal & commercial waste using proven, safe and clean 
technologies.  
 
The resultant heat energy is used for electricity production, process steam and heating & cooling, and 
carbon dioxide production. The Circular Economy is closed with recycling of aggregate and metals 
 
 

 
 

Co-location benefits 
 

ü 24/7 sustainable, efficient ‘smart’ farming project 
ü Zero waste to landfill and circular economy with best available technology 
ü Development of new, hi tech, clean and green industries  
ü Year round food bowl for Sydney and export to Asia and Middle East 
ü Capture and utilisation of CO2 waste stream (closed loop) 
ü Regional employment from major project construction and commissioning 
ü Long term employment and region activation once commissioned 

 
  



 

20180506 HZIA submission NZ Low-emission econonmy.docx       6 of 7 

Company Capital 
Investment 

Employment 
during 

Construction 

Gross Revenue 
during 

Operation 

Employment 
during Operation 

 
HZI 

 
$400m 

 
300 staff over 3 

years 

 
$75m/year 

 
50 staff 

 
Nectar Farms 

 
$275m 

 
200 staff over 2 

year 

 
$200m/year 

 

 
350 staff 

 
Total 

 
$675m 

 
500 staff overall 

 
$275m/year 

 
400 staff 

Regional spend will add value for Buller and the NZ South Island of at least $150m during 3-
year construction and $6,000m over 25 years operation 

 

One of the key reasons why the Perth project can happen is that the Western Australian 
political scene and regulator have already years ago started the waste management 
discussion and gone through the proposed actions proposed above. 

The WA Environmental Protection Authority has benchmarked European Standards as best-
practice for waste-to-energy technologies and emissions.  HZI has been successfully 
building and operating facilities to these standards for many years and are continuing to 
develop new projects on this basis.  

WtE and anaerobic digestions provide base line and peak power while stabilising the 
fluctuating supply from the increasing use of wind and solar as shown below: 
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The above comments are based on our experience worldwide and in reflect our commitment 
to provide sustainable waste recovery solutions. They also reflect the undersigned’s 
personal experience in the Alternative Waste treatment sector at large in New Zealand, 
Australia as well as Europe in material recycling, composting, mechanical-biological 
treatment plants, refuse-derived fuel, and waste to energy. 

We would also like to point out that such thinking is promoted by the Green Party and NGOs 
such as Greenpeace in Germany (see attachments). 

If requested, I would be pleased to provide further evidence or information to the inquiry. 

 

Kind regards 

Hitachi Zosen Inova Australia Pty Ltd 

 
Dr. Marc Stammbach 

Managing Director 
 
Attachments: 

 



Does Energy-from-Waste Pollute? 
How does it compare to other sectors?

Dioxins? Particulate Matter/PM10?

Dioxins Emissions in g/TEQ per year

23

0.133

Domestic fires Energy-from-Waste

PM10 Emissions in 1000 tons per year

41.30

0.01

Transport  Energy-from-Waste

PM10 Emissions in Germany 2007

18.754%

20.235%

38.171%

17.740%

5.096%

0.003%
Energy 
18.754%

Transport 
20,235%

Industrial Processes 
38,171%

Solvents, Fireworks,
BBQ, Cigarettes 
5.096%

Agriculture 
17.74%

Energy-from-Waste
0.003%

Source: German Environment Ministry, 2007

Dioxins Emissions in Flanders 2007

76.11%

14.73%

0.55%

8.29% 0.33%

Domestic
76.11%

Industry
14.73%

 Transport and Energy 
0.55%

 Commercial and Services 
8.29%

 Energy-from-Waste
0.33%

Source: Flemish Environment Ministry, 2007



Sustainable Waste Policy
Dr. Michael Weltzin
Scientific Assistant
in the Parliamentary 

Group

Saving resources and protecting the 
climate –

waste policy concept of Alliance 90 / waste policy concept of Alliance 90 / 
The Greens in Germany 

ESWET Workshop
Brussels, October 11th, 2010
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• Our Mission: party of peace, social fairness, protection 

of the environment and sustainable development.

• In German Parliament for more than 25 years. National 

election results up to 10.7 %. 

• From 1998 – 2005 part of the government; Mr. Jürgen 

Alliance 90/The Greens -Who we are

• From 1998 – 2005 part of the government; Mr. Jürgen 

Trittin was the first “Green” Federal Minister for 

Environment. 

• Key Green successes: phasing out of nuclear power, 

passing the Renewable Energy Act and implementation 

of CO2 emission trading.
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GroupContent

• What is waste? 

• Germanys waste policy 

- investments, successes, benefits 

• What needs to be done? 

• The Green 2020 Waste Concept 

– Green measures for “closing the loop”  

• How to deal with what is left? 

– Landfilling, Pyrolysis ,MBT, Waste to Energy?

• Conclusions
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What is waste?

56 %

14 %

14 %

about 330 Mio t/a 
in Germany

• Municipal  waste is not the largest segment, but due to 

its inhomogeneous consistence it is responsible for the 

main part of the problem.

municipal waste
industrial waste
building demolition
mining residuals

14 %

16 %

source: Stat. Bundesamt 2007
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“Milestones” in waste regulation since the 90’s

• Technical Guidance for Municipal Solid Waste 1991

• Packaging Regulation 1992 (light weight packaging)

• 17. Regulation to the Clean Air Act for waste incineration 
plants 1992plants 1992

• Law on Cycle-Waste-Management 1996

• Regulation on Organic Waste 1998

• Regulation on Disposal of Waste 2001 (obligation to treat 
before landfillig, directive under Green government)

• Regulation on Waste Electrical and Electronic Equipment 
2005
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Benefits for the environment and the economy

Waste treatment 

• is climate protection:  
- collection und recycling is responsible for savings of 
17,000 Mio. tons CO2 eq.,
- 4.5 % reduction of greenhouse gas emissions since - 4.5 % reduction of greenhouse gas emissions since 

1990 in Germany (56 Mio. tons CO2 eq.)*,

• is a job engine. 250.000 employees in waste economy in 
Germany in 2006, 

• is a business with a turnover of 50 Bill. €uro per year in 
Germany, 

• is a lead market for environmental technologies and 
technology transfer.

* witch outphasing landfills + increased recycling and recovery activities
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So is everything going fine?  

Can we sit back and relax now?  

No, there is still a lot of work do to! 
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Organic Waste 32% Glas 11%

Metals 1.6%

What needs to be done

Challenges in the recycling process

source: IFEU, Heidelberg, study municipal waste 2006

Paper 25%

Leavings  

10%
7%

Bulk 

Packing

7%

Textiles 4%

Diapers 2.3%
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Advantage: 

- light and stable, more and more substitution of met als and glass, high 
potential to save energy during production and life time

But: In Germany “only” 20 % of plastic waste goes into recycling, 
the greater part is still being converted to energy

Reasons:

– “the smell of waste lasts for ever” 

– Plastics are a large variety of very specific and different products

– strong technical limits of using plastic as recycling material

– Recycling process could course more environmental impact than 
incineration or landfilling

– during capture and processing up to 50 % sorting 
rests!

– sooner or later even recycling materials 
become a not recyclable waste (Problem of downcycling)!
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Bioplastics as part of the solution

• Biodegradable Bioplastics

Advantages:  

– renewable raw material,  

– ideal for packaging of food,– ideal for packaging of food,

– can substitute mineral oil, 

– compostable,

– waste avoidance in 
landscapes,

– waste to energy is more or 
less climate neutral!
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Bioplastics as part of the solution II

• non biodegradable bioplastics 

Advantages:  

– renewable raw 
material,  

– can substitute mineral  
oil in many products, 

– if not recyclable, 
waste into energy is 
more or less climate 
neutral!
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Obstacles for overcoming the challenges

• There is still no real incentive to save raw materials. 
Primary raw materials are often cheaper than secondary 
raw materials. 

• Product design is focused on the period of use. The 
waste and opportunities for recycling of products are waste and opportunities for recycling of products are 
not taken into account.

• The producers are mostly not legally responsible for 
their products after the products have become waste.

• Recycling often leads to “downcycling”  (a plastic 
package becomes not a package again but a lower 
quality product) 

Green 2020 Concept tries to tackle these problems
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1.) Focus on avoiding wastes by introducing a new 
compulsury public charge / tax on raw materials.

2.) More production of reusable, renewable and recyclable 
products by implementing producer responsibility. This 
supports an integrated product design. Unsustainable 

Closing the cycle in 2020

Cornerstones of the Green 2020 Waste Concept

supports an integrated product design. Unsustainable 
products must be fined or made more expensive

3.) Automatic sorting of the residual waste and recovery of 
all valuable substances by ambitious recycling quotas 
and complete ban on landfilling in 2020.

4.) All unavoidable and unusable residues must be used to 
generate energy - duty to use the best available 
technology”.
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Waste

producers take back their products

energy, fertiliser, etc.

The Green 2020 Waste Concept

WTE
4.) WTE (left overs, bulk, diapers, …) energy, by-products

Recycling

3.) Recycling (paper, glas, metal, plastics, …)

secondary raw materials 
1.) Take back syst./ multiway / re-use

producers take back their products

2.) Wet organic waste (digestion, composting)

Organics

no more landfilling
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How to deal with residues today?

Alternatives:

• Landfilling / landfilling with methane recovery 

• Pyrolysis, gasification and others

• Mechanical Biological Treatment

• Incineration

Waste to energy versus landfilling?
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Problems with landfill sites

• Landfill sites are black boxes, with uncontrolled 

biological and chemical processes. 

• They need intensive care for generations, leaching 

water has to be treated for years. 

• Permanent danger of leaks and rents, with major 

impacts for groundwater and soil. Such problems 

are usually not reparable. 

• This is why the Greens are campaigning 
to entirely end the disposal of waste
from human settlements on landfill sites 
by 2020.
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Landfilling with Methane recovery

• Methane capture /recovery is a practical way of 
dealing with existing old landfills only. 

– Only up to a maximum of 50 % of methane is being 
captured captured 

– high costs for landfill security

– problem of leaches and danger of groundwater 
contamination is not solved 

– no sustainable solution black box

– probably later need for remediation

This technology is not for the future!



Sustainable Waste Policy
Dr. Michael Weltzin
Scientific Assistant
in the Parliamentary 

GroupComponents of landfill gas

Methane CH4 up to 65 Vol.%

Carbon Dioxide CO2 up to 65 Vol.%

Carbon Monoxide CO up to 2,8 Vol.%

Ammonia NH3 up to 0,35 ppm

Hydrogen Sulphide H2S up to 700 ppm

Acetaldehyde CH CHO up to 150 ppmAcetaldehyde CH3CHO up to 150 ppm

Benzene C6H6 up to 800 ppm

Vinyl Chloride (VC) C2H3Cl up to 72 mg/m3

Dichlormethane CH2Cl2 up to 2400 mg/m3

Chloroforme CHCl3 up to 11 mg/m3

Trichloroethylene C2HCl3 up to 251 mg/m3

Tetrachloretylene C2Cl4 up to 182 mg/m3

…
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Pyrolysis, gasification and others

Experiences made in Germany in the past were not 
successful - High costs with poor results

• “Babcock- pyrolysis“ capacity only 26.000 t/a in the 80’s 

– “Schwel-Brenn-Verfahren” pilot plant never worked regular

– “Thermoselect” only one facility end in 2004, loss of 400 Mill. €

– “PKA –process” since 2007 off duty 

– “black pump”  2004 sold for one €uro, since 2007 using coal 

– …

These technologies have not shown reliability so far!
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Mechanical Biological Treatment

Mechanical Biological Treatment:

• separation of waste stream in a recycling chain (metal, wood), 
a solid fuel strain (paper, plastics) and the biological treatment 
of the almost organic rest with a following landfilling.of the almost organic rest with a following landfilling.

– Supported by the Greens in 
the early days

– But there are still major 
technical problems, 
no market for solid fuel, 
landfilling is still necessary

This technology is to be seen as 

an intermediate solution!
Explosion in MBA in Göttingen 2006



Sustainable Waste Policy
Dr. Michael Weltzin
Scientific Assistant
in the Parliamentary 

GroupIncineration 

• Advantage: proven technology for many years 

• When using a facility with the best available technology - very low 
environmental impact: 

– high efficiency in recovering of heat and electricity

– low emissions

– use of different by-products by producing acid and gypsum

– use of ashes e.g. in the construction industry

– no landfilling, only small amount of the input has to be left over to 
be deposited in the subsoil

– potential to be developed into more decentral, flexible structures

– producer responsibility leads to products free
of harmful substances, like heavy metals, 
means future potential for much lower emissions
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Reliability is of high importance 

Missing it is definitely the worst case for our 
environment! 

– examples: Napoli, Italy and not working MBT Technology 

source: WDR, German Television, DUH 2007
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• Avoiding waste and recycling quotas cannot be sufficient 
to solve all problems related to municipal waste – they are 
an integral part of the solution.

• Recycling has limits, e.g. plastic, hygienic products like 
diapers, and others…!

Lessons learned in Germany

Conclusions

diapers, and others…!

• Even recycling products become waste after use, problem 
of “downcycling”.

• Using the best available technology for the incineration of 
residual waste leads to less impact on the environment and 
on the climate than landfilling. 

• Environmental commitment is an important requirement 
for developing cleaner incineration technologies.
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There are still challenges to face

A sustainable waste management is a central 
element of environmental and climate 

protection. This includes

Conclusions cont.

1. establishing re-use and take back systems;

2. closing the cycle for raw materials, including integrated 
product-design and increased recycling;

3. no more landfilling at the earliest possible point;

4. residues should generate heat and electricity – using 
the best available and reliable technology.
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• In the 80’s strictly against Incineration because of low 

emission standards (in particular Dioxin).

• During the 90’s Greens environmental commitment 
became successful: cleaner incineration technologies 
became available. 

• The awareness about global warming as a major problem 
grew in the 90’s. Methane emissions from landfill sites grew in the 90’s. Methane emissions from landfill sites 
were recognized as a serious problem in this respect.

• Today: Incineration witch low emissions is accepted to 
play a secondary part in a waste concept. Requirements: 

- no shift of problems from landfill to air 

- use of byproducts such as heat and electricity

- capacities of incineration must be matched witch 
regional demand.
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Thank you for your Thank you for your 
attention



Der Müll und die Mythen

Greenpeace Magazin Ausgabe 4.07

Text: Marlies Uken / Foto: Enver Hirsch

https://www.greenpeace-magazin.de/der-muell-und-die-mythen

Seit 16 Jahren sortieren die Deutschen ihren Abfall. Batterien bunter Tonnen zieren die
Vorgärten. Doch immer noch verunsichern Halbwahrheiten die Verbraucher. Was bringt die
Mülltrennung der Umwelt wirklich? Wir beantworten zwölf Fragen rund um den Hausmüll.

WIE FUNKTIONIERT DER GRÜNE PUNKT?
Die Verpackungsverordnung von 1991 brachte Deutschland die Mülltrennung und deren
Markenzeichen, den Grünen Punkt. Um die wachsenden Müllberge in den Griff zu bekommen,
verpflichtete der damalige Bundesumweltminister Klaus Töpfer die Hersteller, ihre Verpackungen
zu recyceln und dafür die Kosten zu tragen. Je nach Material gelten unterschiedliche
Recyclingquoten, etwa 70 Prozent für Glasflaschen. Die Verpackungshersteller bezahlen für den
Grünen Punkt eine Lizenzgebühr an das Duale System Deutsch land (DSD) in Köln. Die Kosten
trägt letztlich der Kunde, weil der Hersteller sie auf den Preis aufschlägt. Das DSD wiederum
beauftragt private Abfallunternehmen, die lizensierten Verpackungen mit dem Grünen Punkt
einzusammeln, zu sortieren und zu verwerten. Dies wird aus den Lizenzeinnahmen finanziert. Das
DSD selbst besitzt also keine Müllwagen oder Recyclinganlagen, sondern organisiert als
Dienstleister nur das System und die Finanzierung. Jeder Grundstücksbesitzer erhält auf Wunsch
kostenlos eine „Gelbe Tonne“, mancherorts auch „Gelbe Säcke“, für Verpackungen mit dem
Grünen Punkt. Er spart so Geld, weil weniger Abfälle in seiner gebührenpflichtigen Restmülltonne
landen. Nachdem 2004 das DSD-Monopol abschafft wurde, bieten auch die Firmen Landbell,
Interseroh und Remondis ähnliche Systeme an. In äußerst komplizierten Verfahren nutzen DSD und
die Konkurrenz nun gemeinsam die Gelben Tonnen in Deutschlands Straßen.

NÜTZT MÜLLTRENNUNG WIRKLICH DER UMWELT?
Ja – zumindest bei Papier und Glas. Hier stellt kein Abfallexperte die Mülltrennung in Frage. Bei
Papier liegt die Recyclingquote bei 83 Prozent; Altpapier lässt sich bis zu fünf Mal wiederverwerten.
Kartons bestehen zu mehr als 90 Prozent aus Recyclingfasern. Ohne den Sammeleifer der
Bundesbürger hätten die d eutschen Papierfabriken ein Rohstoffproblem, denn die Hälfte des



eingesetzten Altpapiers stammt aus Containern. Auch die Recyclingbilanz von Glas kann sich sehen
lassen: 82 Prozent aller Flaschen und Gläser werden recycelt – jährlich mehr als drei Millione n
Tonnen. Glas lässt sich ohne Qualitätsverluste beliebig oft einschmelzen; das spart Rohmineralien
und Energie. Anders als oft behauptet kippen die Recyclingfirmen den Inhalt der verschiedenen
Container übrigens nicht in ihren Lastwagen zusammen. Diese be sitzen vielmehr getrennte
Kammern für Weiß -, Braun- und Grünglas. Hingegen bereitet die „Gelbe Tonne“ den
Abfallspezialisten Unbehagen. Sie enthält die so genannten Leichtverpackungen: Joghurtbecher,
Tetrapaks, Konserven. Das Recycling der Dosen ist unproblematisch, weil sich Weißblech mit
Magneten sowie Aluminium in einem Wirbelstromscheider leicht abtrennen lassen. Das Sortieren
und Aufbereiten der Kunststoffe ist dagegen aufwendig und teuer. Deswegen wird nur etwas mehr
als die Hälfte wiederverwertet. De r Begriff „Recycling“ ist allerdings bei Kunststoffen weit gefasst:
Auch die „energetische Verwertung“, also das Verbrennen von Plastikmüll, fällt darunter.

SIND DIE MÜLLBERGE GESCHRUMPFT, SEITDEM WIR ABF˜LLE TRENNEN?
Das ist eine Frage des Standpunkts: In den vergangenen Jahren ist die Abfallmenge pro Person
konstant geblieben. Im Durchschnitt produziert jeder Deutsche etwa 450 Kilogramm jährlich.
Gleichzeitig ist aber die Wirtschaft seit 1992 um 15 Prozent gewachsen. Folglich sind
Müllaufkommen und Wirtsc haftswachstum nicht mehr gekoppelt – und das ist ein Erfolg.
Außerdem gelangen immer mehr Wertstoffe aus dem Restmüll in die Weiterverarbeitung. Im Jahr
1990, also vor Einführung des Grünen Punkts, wurden gerade einmal 13 Prozent der Wertstoffe
(Glas, Papier, Bioabfall) eingesammelt. Im Jahr 2004 waren es bereits 56 Prozent. Allein die
Recyclingquote von Verpackungen hat sich seit Anfang der 90er-Jahre auf fast 80 Prozent
verdoppelt.

SOLLTE MAN DIE GELBE TONNE ABSCHAFFEN? Viele Experten stellen die Gelbe Tonne
in der bisherigen Form in Frage. Zum einen ist die Zahl der „Fehlwürfe“ enorm hoch, in manchen
Großstädten macht Restmüll fast die Hälfte des Inhalts aus. Zudem trennen Maschinen die Abfälle
inzwischen besser als der Mensch. Und nicht zuletzt ist das System wenig transparent und mit
jährlich 1,5 Milliarden Euro sehr teuer. Allerdings sprechen zwei Argumente gegen eine gelb -graue
„Zebratonne“: Zum einen können Recyclinganlagen am besten trockene Abfälle verarbeiten,
Speisereste aber verkleben den Restmül l zu einer feuchten Masse. Wer auf die „Zebratonne“ setzt,
kommt daher um die Biotonne nicht herum – und die ist bei den Deutschen wegen echter oder
vermeintlicher Geruchsbelästigung nicht gerade beliebt. Ein wirkliches Ende der Mülltrennung ist
also nicht in Sicht. Zum anderen müssten nach Schätzung der Berliner Firma Alba Recycling
zusätzlich 16,5 Millionen Tonnen Abfälle sortiert werden, würde man die Gelbe Tonne abschaffen.
„Das ist wirtschaftlich und von den Kapazitäten her nicht möglich“, sagt Geschäftsführer Jürgen
Jaschke. In Leipzig testen die Einwohner zurzeit erfolgreich einen Kompromiss: die „Gelbe Tonne
Plus“. In ihr landen nicht nur Verpackungen mit Grünem Punkt, sondern auch solche ohne dieses
Symbol, dazu andere Plastikabfälle, Elektrokleinge räte und Metallgegenstände. Seit Testbeginn
sammeln die Recyclingunternehmen in Leipzig 70 Prozent mehr Wertstoffe ein, die Zahl der
Fehlwürfe sank. Zudem ist das System günstiger als die Restmüllentsorgung. Ob es bundesweit
eingeführt wird, ist dennoch of fen.

MUSS ICH DEN JOGHURTBECHER ABWASCHEN, BEVOR ER IN DER GELBEN
TONNE LANDET?
Nein, es reicht, wenn der Becher „löffelrein“ ist, da die Recyclingfirmen das Material selbst noch
einmal reinigen. Wer für den Abwasch eigens Wasser verbraucht oder gar erwärmt, wendet die
Ökobilanz ins Negative – er verbraucht mehr Energie, als sich durch die Wiederverarbeitung
einsparen lässt. Sinnvoll ist es hingegen, die Plastikbecher nicht ineinander gestapelt in die Tonne
zu werfen und die Aludeckel abzutrennen, denn dies erleichtert das automatische Sortieren.
Milchtüten drückt man vor dem Wegwerfen am besten flach zusammen. Plastikspielzeug oder
Kunststoffschüsseln gehören streng genommen nicht in die Gelbe Tonne, da sie keinen Grünen
Punkt tragen.



STIMMT ES, DASS DIE GELBEN S˜CKE UNGEÖFFNET NACH CHINA VERSCHIFFT
WERDEN?
Anfang der 90er-Jahre passierte dies tatsächlich. Weil die Deutschen nach der Einführung des
Grünen Punkts so eifrig Müll trennten, reichten die Recyclingkapazitäten nicht aus, sodass der
illegale Export attraktiv war. Heute gibt es jedoch hierzulande ausreichend Recyclinganlagen, und
China hat den Import von unsortiertem und verdrecktem Plastikabfall verboten. Dennoch landet
Plastikmüll nach wie vor im Reich der Mitte – allerdings vorsortiertes Material wie gepresste oder
geschredderte PET-Flaschen. Für diesen „Sekundärrohstoff“ zahlt China bis zu 400 Euro pro
Tonne; er wird eingeschmolzen, zu neuen Polyesterfäden gesponnen und etwa zu Fleece -Pullis
verarbeitet. Mindestens die Hälfte der in Supermärk ten zurückgegebenen PET -Pfandflaschen
landen in Asien. „Es fällt schwer, den Verbrauchern zu erklären, warum ihre Flaschen bis ans
andere Ende der Welt verschifft werden, wenn man sie auch in Deutschland recyceln kann“, sagt
der Chef des Branchenverbands Petcore, Frank Koelewijn.

LASSEN SICH AUS PLASTIKABF˜LLEN NUR PARKB˜NKE HERSTELLEN?
Nur noch etwa zehn Prozent der Kunststoffabfälle aus dem Gelben Sack erleben eine Renaissance
als Parkbank oder Lärmschutzwall. Inzwischen sind gut sortierte Kunststoffe vie l zu wertvoll für
das „Downcycling“. 63 Prozent der Kunststoffverpackungen durchliefen 2005 ein „werkstoffliches
Recycling“: Sie wurden aufbereitet und zu neuen Produkten verarbeitet. Heute rechnet sich oft
sogar das Aussortieren hochwertiger Einzelkunststoffe; sortenreine PE-Flocken erlösen bis zu 1000
Euro pro Tonne. Was genau aus diesen Materialien allerdings wird, lässt sich kaum nachverfolgen.
Allein Remondis bietet vier verschiedene Sekundärrohstoffe aus DSD -Abfällen an, etwa ein
Granulat für Bohrmasc hinen-Gehäuse. Bei einer besonders sauberen PET -Fraktion schließt sich
sogar der Kreislauf: Immerhin 15 Prozent der gebrauchten Flaschen werden zu neuen Flaschen.
Weitere 17 Prozent der Kunststoffabfälle gelangten 2005 in das „rohstoffliche Recycling“, wurden
also in ihre Ausgangsbestandteile Öl und Gas zerlegt. Die restlichen 20 Prozent, die sich nicht
sauber trennen lassen, werden verbrannt. Dies spart Öl und andere fossile Rohstoffe ein.
„Ökologisch ist es aber meistens besser, die Kunststoffe weiterzuverarbeiten“, sagt Jürgen Giegrich
vom IFEU-Institut, „denn bei der Verbrennung verpufft der Teil der Energie, den man bei der
Produktion des Plastiks investiert hat.“

WARUM SOLL BIOABFALL NICHT IN DIE GRAUE TONNE?
Bislang besitzt nur etwa die Hälfte aller d eutschen Haushalte eine Biotonne. Dabei bergen die
Abfälle aus Küche und Garten ein enormes Potenzial als Energiequelle und Dünger. Werden sie
vergoren, entsteht Methangas, aus dem sich in Blockheizkraftwerken Strom und Wärme gewinnen
lassen. Allein die Biogasanlage der Hamburger Stadtreinigung erzeugt jährlich sieben Millionen
Kilowattstunden Fernwärme – genug, um 2500 Haushalte ein Jahr lang zu versorgen. Die Hälfte der
eingesammelten Bioabfälle lassen die Entsorger zurzeit zu Kompost verrotten. Der nährs toffreiche
Dünger für Gärten und Landwirtschaft kann Torf ersetzen, dessen Abbau schützenswerte
Moorgebiete zerstört. Wer im eigenen Garten kompostiert, sollte den Komposthaufen gut
durchlüften, damit keine Fäulnis einsetzt und folglich kein klimaschädlich es Methan entsteht.

WAS PASSIERT MIT DEM RESTMÜLL?
Jedes Jahr fallen in Deutschland 16 Millionen Tonnen Rest- und Sperrmüll an – das entspricht einer
Müllwagenschlange von Berlin nach Peking und zurück. Bis vor kurzem landeten sie einfach
unsortiert auf der Mülldeponie. Weil Deponien aber Faulgase abgeben und aus ihnen Giftstoffe ins
Grundwasser sickern können, darf unbehandelter Restmüll seit fast zwei Jahren nicht mehr auf die
Deponie. Die Kommunen, die in Deutschland den Restmüll entsorgen, haben jetzt d ie Wahl, ihre
Abfälle entweder in Müllverbrennungsanlagen zu schaffen oder sie in Mechanisch -Biologischen-
Anlagen (MBA) vorzubehandeln. Bei diesem technisch aufwendigen „Endrotte-
Verfahren“ schreddern riesige Anlagen den Müll, entwässern ihn und sortieren ihn dann nach
Kunststoffen, Metallen und Bioabfällen. Aus den organischen Rückständen lassen sich in einer
Biogasanlage Strom und Wärme gewinnen. Während das Metall verkauft wird, machen die
Kunststoffe noch Probleme, weil sie stark verschmutzt sind und sich unsortiert nur schlecht



verkaufen lassen. Nun hat die Industrie sie als „Ersatzbrennstoffe“ entdeckt und will sie in mehr als
40 speziellen Kraftwerken verbrennen. Die MBA erlebten in den letzten Jahren einen Boom,
inzwischen gibt es mehr als 50 Anlagen. Dennoch gilt die Technik noch als unausgereift. Zudem ist
sie weder günstiger noch umweltverträglicher als die Müllverbrennung.

WIE SAUBER SIND MÜLLVERBRENNUNGSANLAGEN?
Sie waren das Hassobjekt der 80er-Jahre, in fast jeder Großstadt protestierten Bürger initiativen
gegen den Bau einer Müllverbrennungsanlage (MVA). Man fürchtete Dioxinbelastung und Lärm
durch Lieferverkehr. Die meisten Horrorszenarien sind – auch dank der Bürgerproteste – nicht
eingetreten. Zwar hat sich die Zahl der Müllverbrennungsanlage n in den vergangenen 20 Jahren fast
verdoppelt; 2007 gab es 72 MVA. Gleichzeitig ist aber die Dioxinbelastung wegen der strengen
Immissionsschutzverordnung auf ein Tausendstel im Vergleich zu 1990 gesunken. „Kamine und
Kachelöfen sind weitaus größere Dioxi nschleudern als alle Müllverbrennungsanlagen“, sagt IFEU-
Experte Giegrich. Eine IFEU-Studie kommt sogar zu dem Schluss, dass die Anlagen der Luft
Giftstoffe „entziehen“: Würde man die entsprechende Menge Strom und Wärme in herkömmlichen
Kohlekraftwerken erzeugen, belasteten zusätzliche drei Tonnen Arsen, Cadmium und andere
Schwermetalle die Atmosphäre. Auch bei der Kohlendioxidbilanz sind MVA besser ab als ihr Ruf:
Beim Verbrennen einer Tonne Restmüll fällt zwar rund eine Tonne Kohlendioxid an. Davon ist
aber etwa die Hälfte als klimaneutral zu verbuchen, weil das Treibhausgas aus organischen
Rückständen in der Restmülltonne stammt. Wie bei jeder Verbrennung bleiben aber in den
Müllöfen Rückstände übrig – pro Tonne Restmüll rund 250 Kilogramm Schlacke und 30
Kilogramm Filterstaub aus der Rauchgasreinigung. Die Stäube müssen auf die Sondermülldeponie,
während die Schlacken, wenn sie bestimmte Schadstoffgrenzwerte einhalten, im Straßenbau
Verwendung finden.

WAS BRINGT RECYCLING FÜR DEN KLIMASCHUTZ?
Die größte E rleichterung für das Klima bedeutet nicht die Mülltrennung und damit die Einsparung
von Ressourcen, sondern das Deponieverbot für unbehandelte Abfälle. Seit 1990 gingen die
schädlichen Methanemissionen um mehr als 80 Prozent zurück. Auf die Klimawirkung
umgerechnet entspricht das dem jährlichen CO 2-Ausstoß von 2,5 Millionen Deutschen. Recycling
und Müllverbrennung sparen zudem so viel Öl und Gas ein, wie die Einwohner einer Stadt der
Größe Frankfurts am Main jährlich verbrauchen. Müllverbrennungsanlagen hel fen dem Klima
jedoch nur dann, wenn sie die produzierte Energie optimal nutzen und in Strom- und
Fernwärmenetze einspeisen. Bei dieser Kraft -Wärme -Kopplung besteht noch viel Nachholbedarf.
Einige MVA erreichen nur Wirkungsgrade von 20 Prozent – möglich sin d 80 Prozent.

WAS HAT DAS DOSENPFAND GEBRACHT?
Seit Mai vergangenen Jahres gilt deutschlandweit das Dosenpfand in Höhe von 25 Cent auf
Einwegverpackungen wie Coladosen oder Evian-Flaschen. Ziel war, die umweltverträglichen
Mehrwegsysteme zu stärken. Zwar l iegen noch keine belastbaren Daten vor, doch geht die
Gesellschaft für Konsumforschung davon aus, dass die Mehrwegquote bei nicht -alkoholischen
Getränken 2006 auf historische 34,6 Prozent gesunken ist. Damit wäre genau das Gegenteil davon
eingetreten, was das Dosenpfand bewirken sollte. Nur bei Bier liegt der Anteil stabil bei 90 Prozent,
weil die Deutschen die Bierflaschen aus PET verschmähen. Trotz dieser blamablen Bilanz erwarten
Abfallexperten, dass uns das Dosenpfand erst einmal erhalten bleibt: Der Handel profitiere von ihm,
weil viele Verbraucher ihre Flaschen nicht zurückbringen und das Pfand verfallen lassen. Vor allem
die Discounter setzen auf Einwegflaschen und liefern sich inzwischen bei Mineralwasser wahre
Preisschlachten. Der Verbraucher kauft das billigste Produkt – und unterscheidet überhaupt nicht
mehr zwischen Einweg- und Mehrwegflasche. Schließlich zahlt er bei beiden Systemen Pfand.

LINKS
Das Duale System Deutschland informiert über seinen Grünen Punkt: www.gruener-punkt.de Die



Deutsche Umwelthilfe erklärt, wohin Elektroschrott gehört: www.green-electronics.info Hier
stellen Designer ungewöhnliche Produkte aus recyceltem Material vor (engl.): www.superuse.org

TEILEN +



WAS PASSIERT MIT DEM RESTMÜLL?
WHAT HAPPENS WITH THE RESIDUAL WASTE?
Every year, 16 million tonnes of residual and bulky waste are generated in Germany - equivalent to a garbage truck line
from Berlin to Beijing and back. Until recently, they simply landed unsorted on the landfill. However, because landfills
can release fouling gases and pollute them into the groundwater, untreated residual waste has not been allowed to
landfill for almost two years. The municipalities, which dispose of the residual waste in Germany, now have the choice
to either create their waste in waste incineration plants or pre-treat them in mechanical-biological plants (MBA). In this
technically complex "end-of-pipe" process, giant plants shred the waste, drain it and then sort it into plastics, metals and
bio-waste. From the organic residues, electricity and heat can be recovered in a biogas plant. While the metal is sold,
the plastics still cause problems, because they are heavily soiled and can not be sold unsorted. Now the industry has
discovered them as "spare fuel" and wants to burn them in more than 40 special power plants. The MBA has
experienced a boom in recent years, and there are now more than 50 facilities. Nevertheless, the technique is still
considered untarnished. Moreover, it is neither cheaper nor more environmentally friendly than incineration.

WIE SAUBER SIND MÜLLVERBRENNUNGSANLAGEN (MVA)?
HOW CLEAN ARE WASTE TO ENERGY PLANTS (WTE)?
They were the hate project of the 1980s, in almost every major city protested citizens’ initiatives against the
construction of a waste incineration plant (MVA). People were afraid of dioxin pollution and noise by means of
delivery traffic. Most of the horror scenarios have not occurred - also thanks to the civil protests. Although the number
of waste incineration plants has nearly doubled in the last 20 years, In 2007 there were 72 MVA. At the same time,
however, the dioxin pollution has fallen to one thousandth compared to 1990 due to the strict pollution control
regulation. "Fireplaces and tiled stoves are much bigger dioxin slugs than all waste incineration plants," says IFEU
expert Giegrich. An IFEU study concludes that the plants "remove" air toxins: if the equivalent amount of electricity
and heat were generated in conventional coal-fired power plants, an additional three tons of arsenic, cadmium and other
heavy metals burdened the atmosphere. MVA is also better off in its carbon dioxide balance than its reputation: when
one tonne of residual waste is burnt, about one tonne of carbon dioxide is produced. However, about half of this is
classified as climate-neutral because the greenhouse gas originates from organic residues in the residual waste toner. As
with every incineration, however, residues remain in the refuse bins - per ton of residual waste 250 kilograms of slag
and 30 kilograms of filter dust from flue gas cleaning. The dusts must be placed in the special dumping site, while the
slags, when they meet certain pollutant limits, are used in road construction.
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Preface

Recently, various press reports on waste manage-
ment in Germany have drawn attention to a sup-
posed contradiction between waste incineration 
and waste prevention. The main claim was that 
the current expansion of waste incineration in 
Germany would thwart further efforts at waste 
prevention and block further advances in recy-
cling and waste management. 

The present paper by the German Federal 
Environment Agency (Umweltbundesamt, UBA) 
provides a detailed analysis of the current situa-
tion and 10 arguments on this issue. It seeks to 
clarify the facts and put the discussion on a more 
factual basis.

Waste incineration – a contribution to climate pro-
tection

Waste incineration not only serves the purpose of 
safely disposing of waste, it also makes consider-
able amounts of energy available in the form of 
electricity and heat. In 2005/2006, German waste 
incineration plants provided some 6 terawatt 
hours (TWh) of electricity and 17 TWh of heat, 
equivalent to the supply required by a major city 
like Berlin. This energy can replace fossil energy 
sources such as coal or oil and prevent about 9.75 
million tonnes of carbon dioxide emissions annu-
ally. About 50 percent of the energy contained 
in residual municipal waste comes from biogenic 
waste, which can be credited as climate-neutral. 
After deduction of the climate-relevant CO

2
 emis-

sions from the fossil waste fraction and the fos-
sil energy purchased from external sources, the 
remaining net reduction in annual CO

2
 emissions 

amounts to slightly less than 4 million tonnes of 
CO

2
. This is equivalent to the annual CO

2
 emissions 

of some 1.6 million passenger cars.

This means that waste incineration is making a 
contribution to climate protection and helps save 
natural resources. In order to tap waste incinera-
tion’s remaining CO

2
 emissions reduction poten-

tial, additional financial, planning-related and 
regulatory instruments are needed. According to a 
study conducted in 2005 by the Öko-Institut on be-
half of the UBA (UFOPLAN project no. 205 33 314), 
waste incineration could achieve potential savings 
in CO

2
 emissions of up to 3 million tonnes, mainly 

by becoming more energy-efficient.

Some press reports claim that the current expan-
sion of waste incineration in Germany is thwart-
ing further efforts at waste prevention. In support 
of this claim, their authors mainly argue that the 
incineration of the additional amounts of waste in 

recent years would withdraw these from material 
recovery.

Regarding this point, the UBA would emphasise 
that the waste hierarchy laid down in the Closed 
Substance Cycles and Waste Management Act 
(Kreislaufwirtschafts-/Abfallgesetz) continues to 
hold: Waste prevention has priority over recovery 
and disposal. Nevertheless, the use of waste for en-
ergy recovery is an indispensable element of sus-
tainable waste management. Waste incineration’s 
task is to ensure the proper and environmentally 
compatible disposal of the waste it receives.

Waste incineration and waste prevention: not a 
contradiction in terms – 10 arguments

As waste generation is inevitable in a consumer 
society, it will remain necessary and effective in 
future to thermally treat those wastes for which 
there is no environmentally compatible recovery 
method. Especially in the manufacture of prod-
ucts, waste can often be effectively prevented – by 
using natural resources more efficiently. Lower 
material input in production also results in lower 
quantities of waste. All experience gained over the 
last decades suggests, however, that waste legisla-
tion is a limited tool for the prevention of con-
sumer waste.

There are several reasons that the claim that waste 
incineration is thwarting waste prevention efforts 
is unsustainable. The points below also address 
waste recovery aspects, since interactions exists be-
tween waste prevention and waste recycling and 
recovery which need to be taken into account in 
our arguments. It is important to note that waste 
prevention involves a multidimensional environ-
mental policy task which goes far beyond issues 
related to waste disposal and recovery.

1. Waste prevention in production and consumption

Although waste prevention is not directly related 
to waste management, the latter may provide im-
petus – through waste prevention plans, for exam-
ple – towards waste prevention in production and 
the consumption phase. Specific incentive struc-
tures – e.g. for fees – may enhance this impetus to-
wards waste prevention. Waste legislation defines 
waste prevention as a principle, not a regulatory 
obligation. Waste prevention is mainly a matter of 
changing production and consumption patterns. 
In production, preventing waste – by production-
integrated reduction, multiple use and recovery 
of the input material – is often associated with fi-
nancial savings and is thus in the companies’ own 
best interest. To promote waste-avoiding modes 
of consumption, a range of product-related in-
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struments is needed, such as influencing product 
design (“eco-design”), providing procurement in-
centives and facilitating product choices through 
information.

2. resource-efficient products

Waste prevention through product innovation, fo-
cused among other things on material efficiency, 
requires environmentally related product design, 
modification of product portfolios on the supply 
side, and market penetration of these more re-
source-efficient products. When developing prod-
ucts, care must be taken to ensure that measures 
to increase material efficiency do not adversely 
affect the products’ recyclability, i.e. their return 
to the material cycle. A set of instruments that can 
be used in many and varied combinations is avail-
able to promote such product innovations - for 
example, regulatory environmental law, standardi-
sation, labelling, procurement regulations, com-
munication and information, and market incen-
tives. The aim of these business-related measures 
and instruments is to increase the range of waste-
avoiding and resource-efficient alternative prod-
ucts offered and – taking into account consumers’ 
price-sensitivity – to ensure that these alternatives 
are offered at prices comparable to those of con-
ventional goods and services. The positioning of 
these alternative products through e.g. marketing 
and advertising activities as part of manufacturers’ 
and businesses’ strategic environmental communi-
cation facilitates their market diffusion.

3. offsetting of efficiency gains by growth in volumes

The specific efficiency gains in production and 
products are often overcompensated by growth 
in consumption. These so-called rebound effects 
erode abatement successes achieved through proc-
ess and product innovations. In other words, prod-
ucts may be manufactured with a relatively low 
input of materials and energy, but production and 
sales figures rise. This is true, for example, for con-
sumer electronics and furniture. Efforts to increase 
efficiency and thus prevent waste are also frus-
trated by mass production and low-price products 
from countries with lower wage and production 
cost levels. So, if waste volumes are to be reduced, 
buying resource-efficient products is often insuf-
ficient. To do so, people must also change their 
lifestyles.

4. consumer behaviour

Contrary to what is the case in production process-
es, where microeconomic self-interest may provide 
incentive to prevent the generation of production 
waste, everyday habits and obstacles make it dif-

ficult to motivate private and public consumers to 
opt for a waste-preventing consumption behaviour. 
Although consumers are broadly willing to con-
tribute to waste recycling in their everyday lives 
by collecting waste separately, only a minority is 
prepared to give up certain habits and amenities 
in favour of waste prevention. Yet, there is a whole 
range of possibilities for utilising goods and servic-
es more intensively and thereby preventing waste: 
renting, rather than buying, devices seldom used, 
car-sharing, repairing the dishwasher instead of 
buying a new one, refurbishing furniture or com-
puters instead of buying new. Up until now, few 
consumers have made use of these possibilities. 
The number of households with sustainable con-
sumption habits could grow – to a certain extent 
– if state and consumer organisations stepped up 
efforts to provide practical everyday guidance for 
a resource-efficient consumer behaviour, commu-
nicate good-practice examples and show consum-
ers the benefits of such a behaviour.

5. need for waste management

The use of technical processes for the manage-
ment of residual waste does not influence the 
public’s consumption habits. The same amount 
of residual waste for incineration would have 
arisen without an expansion of thermal waste 
management. The efficient recycling of, or energy 
recovery from, these wastes not avoided in produc-
tion and consumption plays a significant role for 
environmental protection, as does the associated 
replacement of primary raw materials.

6. Influence of long-term waste management contracts

Some articles in the print media have claimed that 
waste management contracts – with durations of 
up to 20 years and fixed quantities for delivery to 
waste incineration plants – would have a nega-
tive impact on waste prevention. This influence is 
negligible, however. This is because waste manage-
ment companies have no control over waste vol-
umes, as explained above, but can only influence 
the ratio of waste quantities for recycling to waste 
quantities for energy recovery. It seems rather 
unlikely, and would be difficult to explain to resi-
dents, if existing collection systems were changed 
in favour of the quantities of residual waste 
destined for incineration. The interest of both 
municipal and private-sector operators of waste 
incineration plants in reliably covering investment 
and operating costs through long-term contracts is 
justified.
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7. Product responsibility

Today’s arguments against waste incineration as 
addressed above ignore the fact that the over-
all situation in waste management has changed 
fundamentally compared to what it was in the 
1980s. At that time, the guiding principle in waste 
management, “prevention takes precedence over 
recovery and recovery in turn takes precedence 
over disposal”, was merely a programme, which 
had not yet been fleshed out by regulatory obliga-
tions governing return, take-back and recovery. 
Today, in contrast, important groups of products 
are covered by the principle of product responsi-
bility. This principle is a fundamental element of 
the concept of closed material cycles. Mandatory 
return and recovery now exists for end-of-life ve-
hicles and waste electrical and electronic equip-
ment, for example, and the Packaging Ordinance 
regulates the return and recovery of yet another 
sub-stream of municipal waste. These Ordinances 
provide incentives for both waste recovery and 
waste prevention. Waste recovery in trade and in-
dustry, as well, is better developed now than ever 
before (see points 1 and 2).

8. Highest recovery rates despite incineration of residual 
waste

The situation in Germany and other countries 
with advanced waste management concepts shows 
that countries that have high waste incineration 
rates also achieve the highest recycling rates. This 
is due to effective waste policies and waste man-
agement strategies, as applied by several countries 
such as the Netherlands, Switzerland, Austria, 
Germany and the Scandinavian countries. These 
countries recycle much waste, or use it for energy 
recovery, because they have sharply restricted 
landfill as a cheap disposal route, for example by 
taxes, or have even banned it completely.

9. Precise sorting as a prerequisite for recovery

To achieve high recycling rates and high-quality 
recycling, certain waste fractions must be avail-
able in a condition as well-sorted as possible. This 
is achieved predominantly by separate collection, 
although subsequent sorting of waste fractions col-
lected jointly – for example, in bins for dry recycla-
ble materials – is also possible in some cases (and 
may be increasingly in future). The remaining re-
sidual waste, which cannot be sorted at all or only 
with an unjustifiable input of resources and there-
fore is non-recyclable, goes to waste incineration 
for energy recovery or, in countries where deposit-
ing such waste is still allowed, to landfill.

10. disposal security through waste incineration

The current expansion of incineration capacity 
in Germany is necessary to ensure the proper dis-
posal of wastes which may no longer be landfilled 
for environmental reasons. As well as expanding 
recycling, waste incineration is available as an 
environmentally compatible waste management 
method.

conclusion

Waste incineration does not have a negative im-
pact on waste prevention. Its primary task is the 
safe and proper disposal of wastes not avoided 
and not recycled. Waste incineration thus deliv-
ers the disposal security which remains necessary 
in a recycling economy based on material and 
resource efficiency. The aim is to use the energy 
contained in waste as efficiently as possible and to 
fully recover the remaining residues such as slag. 
Waste prevention is a matter for product design, 
production, and consumer behaviour. The quan-
tities of product and consumer waste to be dis-
posed of can only be noticeably reduced through 
resource-efficient products and changes in con-
sumer behaviour. Reducing production waste 
is possible only through production-integrated 
measures. Measures in waste management and 
waste law have a negligible influence on these 
areas. Once generated, waste must be disposed of 
in an environmentally sound way. In conclusion, 
this means that waste must continue to be pre-
vented. Consumers, particularly large-scale, can 
ensure this by changing their consumption habits; 
manufacturers, by producing products that involve 
less consumption of environmental resources and 
result in less waste and by making manufacture 
itself more resource-efficient. The wastes that are 
generated despite these measures are channelled 
in large part into a recovery process, and waste 
that cannot be recovered must be disposed of. For 
this, waste incineration – with energy generation 
and utilisation of slag – is an environmentally 
sound option. 
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Planned for full operation in mid-2018, San Luis Obispo County’s new state-of-the-art anaerobic digestion facility 
will convert source-separated organic waste into biogas and high-grade compost. 

BY JIM MCMAHON   

Organic Waste to Watts 
in Wine Country 

San Luis Obispo County, located along 
the Pacific Ocean in Central California 
between San Francisco and Los Ange-
les, is known for its breathtaking sea-

scapes, miles of  oak-studded rolling chaparral 
hills, and prolific wine production—the third 
largest wine-producing county in California.  
Its population of  283,000 resides in small com-
munities scattered along the beaches, coastal 
hills and mountains of  the California Coast 
Ranges. Cities like Pismo Beach, Grover Beach 
and Morro Bay dot the coast, while slightly in-
land is the county’s largest community, the city 
of  San Luis Obispo. It is here where Califor-
nia’s most streamlined project is underway for 
the conversion of  organic waste into biogas 
and high-grade natural compost, through an-
aerobic digestion (AD).

Preferred Process 
Utilizing AD as an alternative to landfills 

for the disposing of  collected source separated 
organic (SSO) waste is not new to California, 
nor is the conversion of  organic waste into 
biogas and compost new to the state.  Califor-
nia has 17 organic waste anaerobic digestion 
plants in operation, and another 10 in the ap-
proval/building process, including the facility 
at San Luis Obispo, which is scheduled to be-
gin full production in mid-2018.

Organic materials account for a significant 
portion of  California’s overall waste stream.  
Food waste alone represents approximately 
17 percent of  total landfill disposal within the 
state, and the state recognizes that expanding 
anaerobic digestion of  organic waste will help 
reduce methane emissions from its landfills, 

and produce biogas that can be used to create 
electricity or renewable transportation fuels.

Consequently, the California state legisla-
ture and Gov. Jerry Brown Jr. passed a number 
of  stringent laws directed toward the collection 
and handling of  organic municipal solid waste.  
California Assembly Bill Number 1826, enact-
ed in September 2014, requires businesses that 
generate a specified amount of  organic waste 
per week to have arranged for recycling servic-
es by April 2016, and requires each jurisdiction 
to implement an organic waste recycling pro-
gram to divert the waste collected away from 
landfills. 

California Assembly Bill Number 1383, 
enacted in September 2016, establishes tar-
gets to achieve a 50 percent reduction in the 
level of  the statewide disposal of  organic waste 

The San Luis Obispo County digester construction is underway. The continuously fed, horizontal PF1800 plug-flow digester has a nominal capacity of 64,000 cubic 
feet, at a filling level of approximately 85 percent. It is a patented steel structure with inner dimensions of 130 feet long by 28 feet in diameter. 
PHOTO: HITACHI ZOSEN INOVA U.S.A.
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from the 2014 level by 2020, and a 75 percent 
reduction by 2025. Both AB 1326 and 1383 
build upon California's leading commitments 
to reduce greenhouse gas emissions and air 
pollution statewide. 

San Luis Obispo County’s 
Unique Facility 

In support of  these issues—and unique 
and streamlined in its scope of  operation, 
when compared to other AD facilities—the 
idea for the San Luis Obispo County AD plant 
was conceived. The facility will process the 
organic solid waste at a thermophilic tempera-
ture of  131 degrees Fahrenheit, considerably 
higher than the lower mesophilic temperature 
range of  most of  the state’s other AD facili-
ties.  The higher processing temperature en-
sures that spores and bacteria are eliminated, 
completely sanitizing the organic matter during 
processing. And equally important, the higher 
temperature permits the biogas potential to be 
fully exploited by the time the material comes 
out of  the digester, in effect, extracting a high-
er volume of  carbon-neutral biogas.

The San Luis Obispo facility is the only 
dry AD plant in California that is designed, 
fi nanced, built, owned and operated by an 
independent engineering company, separate 
from a government agency or waste collection 
contractor.  That company is Swiss company 
Hitachi Zosen Inova U.S.A. LLC, an engineer-
ing, procurement and construction contractor 
that delivers complete turnkey plants and sys-
tem solutions for recycling organic waste. “We 
started this process 10 years ago, even before 
the mandates were in place,” says Bill Worrell, 
general manager, San Luis Obispo County In-
tegrated Waste Management Authority.  “We 
recognized that an enclosed anaerobic diges-
tion facility is really the state-of-the-art solution 
to handling organic MSW.  It keeps everything 
indoors, there is no runoff, and it recovers en-
ergy.  It is just the best way to compost.”

As early as 2007, Worrell was visiting 
AD plants in Germany and Switzerland, then 
subsequently in Canada and the U.S., about a 
dozen plants in total, he says. “We were look-
ing for a long-term solution for our organics 
waste.  So we looked at all the options, and 
what was available. In 2014, Hitachi Zosen 
Inova began offering its Kompogas AD tech-
nology in North America,” Worrell continues.  
“I had visited three of  the company’s plants 
in Europe earlier, so was familiar with their 
systems, and thought their technology would 
be a good fi t for our needs at IWMA.  So this 
started discussions between HZI and IWMA.”

The San Luis Obispo County IWMA is 
a joint powers agency that includes San Luis 
Obispo County and seven cities within the 
county. The IWMA plans and implements 
regional solid waste and hazardous waste pro-
grams, and its board of  directors is composed 
of  the fi ve county supervisors, one elected of-
fi cial for each city and an elected representative 
from the special districts.  

Servicing the waste collection for fi ve cit-
ies and much of  the county unincorporated 
area is Waste Connections, an integrated waste 
services company that provides solid waste 
collection, transfer, disposal and recycling ser-
vices in mostly exclusive and secondary mar-
kets. Each of  the fi ve cities and the county has 
its own contract with Waste Connections. Both 
IWMA and Waste Connections are jointly re-
sponsible to comply with California Assembly 
Bills 1326 and 1383 relating to organic MSW 
collection and disposal within the county. “To 
implement the project, each of  the cities and 
the county agreed to 20-year waste collection 
contracts with Waste Connections, which 

would deliver the organics to the Kompogas 
facility, to be located at the Waste Connections 
yard near the city of  San Luis Obispo,” Wor-
rell explains. “The plant would be designed, 
fi nanced, built, owned and operated by Hita-
chi Zosen Inova, with a 20-year commitment 
from Waste Connections to provide the plant 
with the organic waste stream.”

With the agreement of  all parties now in 
place, detailed planning, design and permit-
ting of  the facility could move forward. “We 
worked closely with IWMA and Waste Con-
nections on our plans, much of  which entailed 
ensuring all participant parties, including the 
public, were fully informed on the processes 
and procedures involved with the plant opera-
tion,” says William Skinner, West Coast sales 
manager for Hitachi Zosen Inova.  “Much of  
the process involved securing state permit-
ting requirements. Part of  this planning had 
to do with diverting green waste away from 
two open-air compost facilities being used by 
Waste Connections, and moving that organic 
waste stream into the facility, once in opera-
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tion.  This was part of  the overall strategy for 
supplying waste to the new facility.”

Kompogas Technology
The Kompogas continuous, dry AD 

process is based on the dry digestion of  solid 
biowastes in an oxygen-free environment. 
Throughout the AD process, large, organic 
polymers that make up biomass are broken 
down into smaller molecules by microorgan-
isms. Upon completion of  the AD process, 
the biomass is converted into biogas, as well as 
into liquid and solid digestate, that will be used 
as soil compost and a liquid soil conditioner.

“The Kompogas process uses a horizon-
tal plug-flow digester,” Skinner says.  “The 
organic material is transported inside the di-
gester, with the material moving horizontally 
through the system by feeding on the inlet side 
and discharging on the outlet side. A slowly 
turning agitator ensures that the substrate 
is optimally mixed within the digester, and 
the biogas bubbles are permitted to vent for 
high-yield formation of  methane. This facili-
tates the biological strength of  the Kompogas 
anaerobic environment, enabling it to make 
maximum use of  the organic waste’s energy 
potential.”   

The process recirculates approximately 
one-third of  the digestate, rich in thermophilic 
microorganisms, from the output and back 
upfront into the digester to activate and accel-
erate the digestion process of  the fresh mate-
rial fed into the digester. This allows a perfect 
adjustment of  the hydrolysis/acidogensis rate 
in the digester feeding section, and facilitates 
high bioprocessing efficiency within the sys-
tem. Conversely, with conventional anaerobic 
digestion, the key steps of  hydrolysis, acido-
genesis, acetogenesis and methanogenesis are 
completely mixed.  Each step takes place at the 
same time, at the same place in the digester

If  required, additional process water cre-
ates the optimal consistency for decomposi-
tion, with humidity residing around 70 percent.  
A specially developed heating system regulates 
the temperature during processing at 131 de-
grees F during a retention period of  approxi-
mately 14 days. Thermophilic microorganisms 
decompose the organic matter and produce 
biogas, and because the digestate is completely 
sterilized, the system does not require any up-
stream pasteurization.

Process Steps
At the San Luis Obispo County AD facil-

ity, the organic material delivered to the plant 
will be tipped in the reception hall. All han-

dling of  organic materials takes place in closed 
and ventilated rooms, thereby minimizing 
odor emissions to acceptable levels. Automatic 
roll doors allow trucks to enter the facility, 
and close immediately upon safe entry. From 
here, the material is fed into the processing 
area using a wheel loader. The material is pre-
processed through a shredder, and followed 
by a two-inch star screen that removes con-
taminants such as plastic, paper, ferromagnetic 
particles and other nonorganic items. The pre-
treated material is then transported to an in-
termediate storage bunker, and a dosing unit, 
equipped with a scale to monitor the amount 
of  material fed into the digester, is fed by a ful-
ly-automated crane. From there, the material is 
fed to the digester via belt conveyors. 

The continuously-fed, horizontal PF-
1800 plug-flow digester with a nominal capac-
ity of  64,000 cubic feet at a filling level of  ap-
proximately 85 percent. It is a patented steel 
structure with inner dimensions of  130 feet 
long by 28 feet in diameter.  Hot water sup-
plied by the combined-heat-and-power (CHP) 
unit, or biogas boiler, is used as the heating 
media, and to minimize heat losses, the tank 
is enclosed by thermal insulation. The entire 
digester module can be installed outdoors due 
to its weatherproof  housing. 

A central heat distribution system is in-
stalled underneath the digester within the en-
closure, accessible by doors from both ends, 
and a slow-turning agitator device results in 
optimal degasification, while sedimentation 
of  heavy matter in the digestion substrate is 
prevented, due to special positioning of  the 
agitator paddles.

After the process, the remaining mate-
rial is removed from the digester by the outlet 
pump, and dewatered by screw presses, which 
are separating the digested substrate into sol-
id digestate (press cake) and liquid digestate 
(press water). The liquid digestate is piped into 
a collecting tank, and treated by advanced me-
chanical treatment (decanter/centrifuge). A 
portion of  it is recirculated for moistening the 
input feedstock material.  

The remaining liquid digestate is pumped 
to a large storage tank outside of  the main 
building.  The storage tank is covered by a 
gas- and odor-tight, double-membrane roof, 
and equipped with a watertight door, allowing 
access for periodic removal of  sediments. Ag-
riculturists can fill their trucks directly at the 
storage tank, by means of  a digestate loading 
station.

Solid digestate is removed from beneath 
the dewatering presses with a shovel load-

¦CONTRIBUTION
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er, and deposited into one of  several open 
aerobization boxes, located in the compost 
hall. The digestate will be subject to aerobic 
stabilization and removal of  volatile organic 
compounds.  During this process, for 14 to 
21 days, air is blown through the material by 
means of  ventilation channels in the floor, al-
lowing rapid aerobic stabilization. The exhaust 
air of  those boxes, as well as the air of  the 
whole post-treatment hall, is collected and 
piped to a waste air treatment plant system.

Raw biogas from the digester is desul-
furized and dewatered to an acceptable level 
for the following biogas utilization systems. 
Biogas is analyzed for its content of  methane, 
carbon dioxide, oxygen and hydrogen sulfide.  

Power Generation, Emissions
One of  the major points driving the final 

decision to move forward with the Kompo-
gas plant was the amount of  electricity that 
is capable of  being produced on a continual 
basis.  At full capacity, the plant is designed to 
produce enough biogas to generate 6.2 million 
kilowatt-hours annually. “Biogas can be used 
either to fuel the waste collection trucks, or 
create electricity,” Skinner says. “What it came 
down to is that while Waste Connections had 
some CNG trucks, they did not have enough 
to take all the biogas that would be produced. 
So, we went with electricity.  That way, the 
electricity can be used internally to power the 
plant, with the excess put into the grid.”

The pretreated biogas is led to a CHP 
unit, a completely containerized module with 
gas controller, gas engine, generator, exhaust 
funnel, heat recovery, cooling unit, catalyst 
and control unit. It is designed to ensure max-
imum possible electrical efficiency and high 
availability. “A critical factor throughout the 
entire development of  this project was con-
taining the release of  contaminants and odors 
into the surrounding environment,” Skinner 
says.  “HZI implemented very stringent pro-
cesses throughout the facility to ensure this 
measure was intact.”  

The plant also needed to comply with the 
California Environmental Quality Act, Skin-
ner adds. “This is a statute that requires state 
and local agencies to identify the significant 
environmental impacts of  their actions, and 
to avoid or mitigate those impacts.”

The digester itself  is a completely closed 
system, as the process operates under anaero-
bic conditions, so no emissions are released 
into the surrounding environment.  Exhaust 
air collected from the various halls is moist-
ened with water by means of  a special nozzle 

system operated with compressed air.  Reach-
ing humidity levels of  95 percent guarantees 
an optimal operation of  the subsequent bio-
filter.

To lower the total air volume to be treat-
ed by the biofilter, the total exhaust air col-
lected in the waste treatment hall is directed to 
the composting hall as inlet air.  Hence, the air 
from the treatment hall is reused for aeration 
of  the composting hall before it is led to the 
biofilter for treatment.

The biofilter consists of  a large, open 
structure with a permeable floor to allow 
for airflow, and is filled with pieces of  tree 
roots. After being shredded and sieved, the 
wood chunks offer a large surface as a breed-
ing ground for natural microorganisms that 
absorb the volatile organic compounds con-
tained in the exhaust air. The loosely stacked 
biofilter results in a minimal pressure drop of  
the exhaust air stream. 

To prevent the air from being released 
into the environment, both the treatment hall 
and the composting hall are kept at negative 
pressure.

Waste as an Energy Resource
For the residents of  San Luis Obispo 

County, implementation of  this new AD plant 
represents a significant step toward GHG re-
ductions, via diversion of  organic waste from 
open landfills. But it is also a movement away 
from wasted resources, to the utilization of  
waste as an energy resource. The facility makes 
a bold statement of  environmental conscious-
ness, not just to the residents of  the county, 
but to all Californians, and the nation.

The San Luis Obispo County AD facility 
is being funded in part—a $4 million contri-
bution—by the California Department of Re-
sources Recycling and Recovery’s (CalRecycle) 
Organics Grant Program, a subset of Califor-
nia Climate Investments. CCI is a statewide 
program that puts billions of cap-and-trade 
dollars to work reducing GHG emissions, 
strengthening the economy, and improving 
public health and the environment, particu-
larly in disadvantaged and low-income com-
munities. The cap-and-trade program also 
creates a financial incentive for industries to 
invest in clean technologies and develop inno-
vative ways to reduce pollution.

Author: Jim McMahon
CEO, Zebra Communications
jim.mcmahon@zebracom.net

805-905-1699
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Protected Cropping with Energy from Waste

Dr. Marc R. Stammbach / MD HZI Australia
Waste 2017 Conference
2-4 May 2017, Coffs Harbour



Photosynthesis needs carbon dioxide, light and warmth

2

Reference: Wikipedia – Photosynthesis, https://en.wikipedia.org/wiki/Photosynthesis (downloaded 17 April 2017)

6CO2 +     6H2O  C6H12O6 + 6O2
carbon dioxide water            sugar            oxygen

light

Photosynthetic efficiency varies with:
frequency of the light being converted,
light intensity,
temperature, and
carbon dioxide concentration.



Fully enclosed greenhouses supply food reliably and year round

Extremely high production

Maximum food safety

Optimal energy-efficiency and CO₂
consumption

Minimum water consumption

Higher returns

Development of new, hi tech, clean and
green industries

3

Reference: Kubo Group NL, http://www.kubogroup.nl/en/ultra-clima/sustainable-cultivation-with-the-ultra-clima
(downloaded 17 April 2017)



Technology Overview of fully enclosed greenhouses

Insect
Netting

Evaporative
Cooling

Mixing
Chamber

Air
Distribution
CO2 Supply

Uniform, Precise Climate &
Atmospheric Control
more light+ more CO2

= improved photosynthesis

Positive Pressure excludes
insects and reduces disease

risk

Less fertiliser, less water

Reference: Courtesy of Nectar Farm Pty Ltd (17 April 2017)



Electricity, heat and carbon dioxide from
Energy from Waste Plants to Hi-Tech Glasshouses
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electricity

heat

carbon dioxide



Energy from Waste Plants as a source of
electricity, heat and carbon dioxide to greenhouses

Energy & Compost
from biowaste with
anaerobic digestion

Energy & Material
from non recyclable waste
with thermal treatment

Recycling
Compost & fertiliser
Biogas, power & heat
Carbon dioxide

Direct Recycling
Glass
Paper
Metals

Recycling
Metals & minerals
Power, steam & heat
Carbon dioxide



Closed loop production from biowaste (food & green)
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90,000 tpy food & green waste Anaerobic Digestion plant delivers enough CO2 for 10
ha NectarFarm
Shortfall in electricity and hot water to come from grid, biomass to electricity & hot
water, solar hot water, or other sources



10 ha Protected Cropping Project in Stawell VIC
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Creating 60 new work places in first phase of 10 ha implementation
Expansion to 40 ha restricted by grid and gas supply capacities and lack of long-term
energy contracts



Closed loop energy from residual waste
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300,000 tpy residual waste Energy from Waste delivers enough electricity, hot water
and CO2 for 40 ha NectarFarm



Detailed climate analysis and controls for high-tech greenhouses

Control parameters:
Temperature
Humidity
Carbon dioxide
Light (intensity and
spectrum variation)
All variables
monitored in real
time

10

precise control
big data analytics

data based decision
making

benchmarking
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Production of carbon dioxide, electricity and heat

Electricity and heat production
with moderate heat
demand part time or throughout the
whole year

Efficiency
Up to 62%

Carbon dioxide production
amine wash of flue gas (or biogas)
heat driven desorption of CO2
cooling of recovered amine

Efficiency
Up to 99% CO2 recovery



Electricity production of a 300,000 tpy residual waste EfW plant
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Demand curve of a 40 ha Nectarfarm Protected Cropping site
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Yearly electricity  supply from a 300,000 tpy EfW plant
and 40 ha Protected Cropping demand with the surplus power to grid

14

0

5

10

15

20

25

30

1 2 3 4 5 6 7 8 9 10 11 12

E
le

ct
ric

ity
 [M

W
]

Calendar Month

Power (net) Power to Greenhouse Power to Grid



15

Rijesenhout, Netherlands

l Partial stream Kompogas process (patented), hence no liquid digestate
l Biogas upgrading to 99,5%CH4 content and grid injection
l CO2 capturing while biogas upgrading and reuse in neighbouring greenhouses
l Use of condensate water from composting tunnels for street cleaning and surplus heat for

neighbouring greenhouses
l On site CNG fueling station for Meerlanden’s own garbage trucks

HZI Kompogas® AD references

Client Meerlanden Holding eV
Start-up 2010

Technology
Plant type Biowaste plant
Input material GFT (green & kitchen waste), grease
Digester type PF1300-2 concrete/steel digester
Biogas usage Biomethane & grid injection

Technical Data
Plant Capacity 48`000 Mg/a
Biogas production 2`600`000 Nm3/a
Biomethane production 12`200`000 Nm3/a
Energy content 12`200`000 kWh
Solid digestate 40`000 Mg/a
Liquid digestate 5`000 Mg/a
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Weurt, Netherlands

l Partial stream Kompogas process (patented), hence no liquid digestate
l Lean gas from biogas upgrading process is re-injected into the digester – no loss of CH4

l Capturing of CO2 from biogas upgrading for commercial use
l Synergies with adjacent incineration plant (heat for digesters, combustion of exhaust air,

incineration of sieved-out impurities, etc.)

HZI Kompogas® AD references

Client ARN B.V.
Start-up 2012

Technology
Plant type Biowaste plant
Input material GFT (green & kitchen waste)
Digester type PF1300-2 concrete/steel digester
Biogas usage Biomethane & grid injection

Technical Data
Plant Capacity 38`000 Mg/a
Biomethane production 320 Nm3/h
CO2 production 2`500 Mg/a
Solid digestate 30`000 Mg/a
Liquid digestate -
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Bralitz, Germany

l Flue gas stream from biomass based incineration
plant is used as CO2 source

l CO2 is consumed in nearby green house installation
for plant fertilisation

l Heat supply for amine scrubbing process is
provided by boiler system of the incineration plant

HZI Biomethan CO2 References

Client HBB GmbH
Start-up 2014

Technology
Plant type C-Series
Gas type Flue gas
Technology type Amine scrubbing
CO2 usage CO2 fertilisation

Technical Data
Plant Capacity 1.400 Nm³/h
CO2 production 180 kg/h
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Werlte, Germany

l Complete EPC turnkey project incl. CO2 capture plant based on amine scrubbing for syngas
production, incl. civil works

l CO2 is supplied to a downstream methanation process to produce syngas
l Process heat for CO2 scrubbing is supplied by woodchips boiler

HZI Biomethan CO2 References

Client Audi AG
Start-up 2013

Technology
Plant type A-Series incl. AD plant
Gas type Biogas
Technology type Amine scrubbing
CO2 usage Syngas production by

methanation of CO2 and H2

Technical Data
Plant Capacity 1.000 Nm³/h flue gas
CO2 production 1.000 kg/h
Biomethane (CH4)
production 550 Nm³/h
Syngas production



Surplus / negative value electricity is turned into methane
ETOGAS supplied world’s so far largest industrial power to methane project

19

ETOGAS stabilises grid and produces methane in synergy with solar and wind farms
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Draškovec, Croatia

l Carbon capture installation using HZI amine
scrubbing technology

l High level of impurities in flue gas stream
originating from CHP installation

l High CO2 quality requirements due to
recirculation into methane containing aquifer

l Plant currently under construction

Client AAT-Geotermae d.o.o.
Start-up 2017

Technology
Plant type C-Series
Gas type Flue gas
Technology type Amine scrubbing
CO2 usage Recirculation into aquifer

Technical Data
Plant Capacity 16.000 Nm³/h
CO2 production 1,5 t/h

HZI Biomethan CO2 References



Energy from Waste Plants & Hi-Tech Glasshouses

Hitachi Zosen INOVA (HZI)

HZI’s EfW technology encompasses
thermal and biological capability.
Thermal EfW plants treat solid municipal &
commercial waste using proven, safe and
clean technologies. The resultant heat
energy is used for electricity production,
process steam and heating & cooling.
Biological EfW plants use HZI’s
Kompogas® process which converts
organic waste to biogas, power, heat, and
organic fertiliser.
Requires long-term contracts for waste
supply

Nectar Farms

Nectar Farms is engaged in the
construction and operation of high
technology, ‘smart farming’ glasshouses.
High tech protected cropping
environments lead to automated crop
production, less labour, less water energy,
requiring less land with major
environmental benefits
Weather and climate risks are eliminated
ensuring year round consistent crop
production
Requires electricity, hot water and carbon
dioxide which EfW can supply
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Co-location benefits of Protected Cropping and Energy from Waste

24/7 sustainable, efficient ‘smart’ farming project
The reduction of waste streams into landfill and avoidance of Greenhouse gas
Creation of clean energy from waste (reduced carbon footprint)
Capture and utilisation of CO₂ waste stream (closed loop)
Regional employment from major project construction and commissioning
Permanent, full time employment (60 FTE/10 ha and 30-50 FTE/EfW)
Development of new, hi tech, clean and green industries
Tangible ‘Food Bowl to Asia’ and MiddleEast

22
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Waste is our Energy.
Engineering is our Business.
Sustainable Solutions are our Mission.

Check our References.
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In Hinwil, KEZO’s  
«alchemists» turn waste 
into gold

For thousands of years, human beings have been searching 
for the fountain of youth and a secret recipe for turning 
iron into gold. And while alchemists and mystics continue 
their quest, the folks at the KEZO waste incineration plant in 
Hinwil have already – at least in part – found their holy grail.

At the KEZO waste incineration plant in 
Hinwil, miracles are everyday occurrences. 
Thanks to its thermo-recycling plant, the 
company is able to separate 99% of valua-
ble materials such as gold, copper and alu-
minium from waste and reintroduce them 
into the material cycle. This so-called «ur-
ban mining» makes good sense, both eco-
logically and economically. The process be-
gins with an octopus-like grabber, whose 
six arms plunge into the mountain of waste 
found on the other side of the plant’s shat-
ter-proof panes of glass. Once it is full, the 
grabber then disappears to drop the waste 
into a funnel leading to the incinerator. It 
does this over and over again, without end: 
at the KEZO in Hinwil, waste is processed 
24 hours a day, 365 years per year. Those 

KEZO CEO Daniel Böni: he and his team have developed thermo-recycling. Separating tables are used to separate non-ferrous metals from       precious metals on the basis of their density.

who simply think of waste as stinky, slimy, 
mouldy remains can learn a thing or two at 
the KEZO, where CEO Daniel Böni and his 
team are in the business of making one of 
mankind’s most primitive dreams a reality – 
they turn the old into new. «It’s almost like 
a fountain of youth,» jokes Böni. «Old peo-
ple climb in, and fresh, young people climb 
out.»

60 kilograms of gold per year 

KEZO in concrete terms: every year, from 
100,000 tonnes of slag, the company gen-
erates 60 kilograms of gold, 1,500 kilo-
grams of silver and 800,000 kilograms of 
copper and copper alloys. The lion’s share 
of non-ferrous metals is made up of alu-
minium (70%) and iron (approx. 10,000 

tonnes). Böni is thrilled with the results: 
«the copper content of our refined slag is 
equal to or higher than that found in the 
ore of a copper mine. We can extract just as 
much gold from one tonne of refined slag 
as from one tonne of ore from a good gold-
mine in South Africa.» Except it is much 
better for the environment to recycle metal 
than to extract new copper or dig for gold. 

And that is not all: separating and recycling 
the valuable materials also makes sense 
from an economic point of view. With the 
current price of copper at over 5 francs per 
kilogram, this amounts to more than 4 mil-
lion francs obtained from the waste-ex-
tracted copper. And with gold now at 
40,857 francs per kilogramme, KEZO’s gold 



11

production brings in around 2.5 million 
francs per year, which is nothing to scoff 
at. Thanks to so-called «urban mining», 
raw materials have become an environ-
mentally-friendly business for traditional-
ly resource-poor Switzerland. This devel-
opment is both remarkable and extremely 
satisfying, considering KEZO gold comes 
from electronic waste that is thrown away 
in the rubbish. The recycled metals are sold 
to smelting and production plants in both 
Switzerland and abroad. 

The magic word is thermo-recycling. Con-
trary to conventional wet discharge sys-
tems, in which the slag is cooled down in 
water, the system developed by Daniel Böni 
and his team in Hinwil allows the slag to 

stay dry. The major advantage of this sys-
tem is that the precious metals clump to-
gether less with the minerals in the slag, 
«making it that much easier to extract 
them,» notes Böni. Furthermore, dry slag 
purified by heavy metals is much less harm-
ful to landfill bottom liners than crudely- 
prepared wet slag. Until recently, iron was 
separated by magnets and the rest of the 
waste was dumped into a landfill. But that 
is now a thing of the past.

What was behind the gold rush fever in 
Hinwil? One catalyst was the Zurich Climate 
Prize, which was awarded to KEZO in 2010. 
KEZO also won the 2010 Special Prize for its 
refined slag sorting pilot plant, which has 
been in operation since 2008. This  

«Yes» to metal recycling

Residents of the city of Zurich are al-
ready convinced by the idea of ther-
mo-recycling. In 2015, 91.6% of the 
city’s voters said «yes» to metal recy-
cling, making a powerful case for the 
process. In addition, the Canton of 
Zurich has invested 38.9 million francs 
in Zurich’s Hagenholz waste inciner-
ation plant to convert from wet to dry 
slag discharge. In doing so, it has tak-
en on a pioneering role in Switzerland. 
Of the 30 waste incineration plants in 
Switzerland, 4 have already made the 
switch to thermo-recycling.

Separating tables are used to separate non-ferrous metals from       precious metals on the basis of their density.
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accolade would prove to be the beginning 
of a success story that has attracted wide-
spread attention both at home and abroad. 
«Waste incineration produces energy and 
slag that contains several recyclable mate-
rials. Our goal was to extract these materi-
als. Dry removal allowed us to loosen even 
the smallest bits of metal from the slag and 
reintroduce them into the material cycle,» 
explains Böni. He continues: «waste is no 
longer just waste – it has become an impor-
tant resource.»

The special prize from Zurich was the impe-
tus for engineer Böni and his team to con-
tinue with the development of their system 
and promote their vision of thermo-recy-
cling. The team is supported by the Centre 
for Sustainable Management of Recyclable 
Waste and Resources (ZAR), an organisa-
tion funded by various different donors. 
The special award has also brought about 
increased acceptance of the project 
throughout the entire KEZO and ZAR net-
works, as well as an extraordinary amount 
of goodwill. ZAR considers itself a thinktank 
whose role is to both develop and advise. 

Little by little, KEZO/ZAR have fine-tuned 
their sorting plants and procedures. A pro-
cess control system with 22,000 specifica-
tions oversees all processes. Illustrated pro-
cess data help the shift manager to make 
the right decisions. From inside the plant, 
you won’t see or smell any waste whatso-
ever. In fact, you might just think you’ve 
ventured into the clinic-like cleanliness of 
Peter Sauber’s high-tech Formula 1 race car 
construction site on the other side of Wild-
bachstrasse. 

Up to 850°C

But unlike in the cool setting of a Formula 1 
shop, the temperature at KEZO can really 
heat up. Waste has an extremely high heat 
value and burns with ease – the combus-
tion chamber can get as hot as 850°C. In-
side the chamber, the organic part of the 
waste is transformed into heat while the 
metals and minerals are exposed. A second 
treatment process separates the recycla-
ble materials in the slag and electrofilter ash 
and reintroduces them into the material cy-
cle. According to Böni, «this process is an 
important part of thermo-recycling.»

During the first step of the treatment pro-
cess, magnets are used to remove the iron 
from the slag. The slag is then split into 
five different groups depending on its size.  

Non-incinerated items such as rootstalks, 
telephone books and pieces which can-
not be broken (such as chrome-plated steel 
pans) are manually removed from the slag 
pieces that are larger than 80 millimetres in 
size. Special breaking devices are also used 
to reduce slag pieces to the desired size. 
The next workstation: fully clad pipes, fans, 
sieving machines. Information panels ex-
plain that fine and broken waste inciner-
ation slag must be moved back and forth 
quickly and sieved. Super-sensitive sensors 
recognize a variety of different materials 
from their magnetic states. A high-perfor-
mance computer immediately interprets 

From the control room, plant staff manage and monitor all sieving, separating, breaking and transport operations – larger pieces such as bocce balls are removed by hand.

«Waste is no  
longer just waste –  
it has become an  
important resource.»
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the signals and determines which stainless 
steel parts are to be separated from the 
slag. Those who can still remember the 
good old Ochsner dustbin and its knack 
for stinking up the kitchen are bound to 
think they are in some kind of science-fic-
tion film. 

The stainless steel pieces are blown out of 
the slag by compressed air released by jets 
controlled by the computer. Non-ferrous 
metals such as aluminium, copper, tin and 
precious metals are separated from the slag 
by an «eddy current separator». This is how 
it works: a rotating magnetic field in the 
pulley creates an eddy current in every elec-
trically conductive metal particle, and the 
current in turn produces a magnetic field. 
As a result, the magnetic pieces are eject-
ed from the drum and can be separated as 
non-ferrous metal.

Separating tables at the heart  
of the operation

«The plant is centred around its orange 
separating tables,» boasts Böni. These ta-
bles are used to separate non-ferrous met-

als on the basis of their density. The metals 
fall onto a fine, swinging sieve, where a fan 
blows them with ambient air. «This process 
allows for the lightweight aluminium to be 
lifted from the metal and strained through 
the sieve below,» explains the CEO. The 
heavy metals remain on the sieve and are 
transported upwards by the movements 
of the sieve. Böni opens a cavity and shines 
a torch inside; it resembles some sort of 
strange moonscape.

For Böni, there is no doubt: «the future lies 
in thermo-recycling.» And he is not the only 
one to think so: barely a week goes by with-
out school classes, politicians or environ-
mental experts from both Switzerland and 
abroad streaming through the doors of the 
KEZO in Hinwil. «There is a massive amount 
of interest,» beams Böni. «Our dry slag sys-
tem has proven to be much more efficient 
– and ultimately more profitable – than its 
wet slag counterpart.»

Böni laughs. Dry slag is his favourite topic of 
conversation. Just as others might rave over 
Cristiano Ronaldo or Madonna, when it 

comes to waste and wet and dry slag, Böni 
loves to talk shop. And he hopes to revo-
lutionise his recycling system even further: 
«dry slag incineration plants will change the 
way people think of waste. In the future, 
thermo-recycling will make recycling more 
efficient and much easier for everyone.»
 
Daniel Böni understands that he is unable 
to control the amount of waste people pro-
duce. But he is confident: «the raw materi-
als from waste are the resources of the fu-
ture.» The KEZO is ready for urban mining 
on a large scale: its Hinwil plant has been 
operational since November 2016 and is 
capable of processing 100,000 tonnes of 
dry slag per year from waste incineration 
plants in Horgen, Zurich, Monthey and Sol-
othurn. Böni proudly declares: «the plant 
is designed such that it can be expanded to 
double its current load.»

Further information
www.kezo.ch

In the waste bunker: the crane operator, working behind shatter-proof glass, ensures that the incinerators are filled properly.
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Overview East Rockingham RRF
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East Rockingham RRF inside the Kwinana Heavy Industrial Zone
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3 Partners in Stirling Consortium
Keys to Success

HZI as EPC: World Leader in EfW
>600 EfW plants built worldwide
30 plants under long-term O&M contract
>300 professional engineers and technicians
80 years‘ experience in plant design, commissioning,
operation and servicing
Proprietary technologies and products for combustion,
energy recovery, flue gas treatment & ash recycling

NEC’s Rockingham Site and Project Stewardship:
Existing site within industrial zone with a long-term lease
already permitted for Waste to Energy
Grid connection process already underway with Western
Power; good visibility on costs and timeframe
Plant tailored to meet Councils’ needs, creating scope for
on-site brownfield expansion to capture additional
tonnage

Tribe Structuring and Infrastructure Investment:
Demonstrated industry experience in the UK and UAE
Strong commercial and financial advisory capabilities with
experience in raising capital for similar projects globally
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Rockingham WtE Project in Perth, Western Australia

l Thermal treatment of 300,000 tpy residual waste from councils and industry – after
source separation of recyclables and organics

l 96% landfill diversion – 4% flue gas treatment residues to landfill
l Zero greenhouse gases from landfill
l Energy-efficient design with an R1 factor of 0.77
l 28 MW base electricity production

Client SPV HZI/NEC/TRIBE

Key Dates
FC/NTP 2018
Start-up approx 3 years after FC/NTP

Technology
Furnace Grate furnace (air-cooled)
Energy recovery 5-pass boiler, turbine generator set
Flue gas treatment SNCR, dry system

Technical Data
Fuel Residual MSW and C&I
Waste capacity 300,000t/a
Net calorific value 7.5-13.0 MJ/kg
Thermal capacity 1 x 101.8 MW

Rocking EfW in the West



EPC Technical Concept – Layout / 3D view

Rocking EfW in the West

Bottom ash treatment process

Waste reception area

Administration and visitor centre

Weigh bridges

Turbine hall and ACC

Bottom ash storage/maturation areaCombustion line &
boiler

Flue gas treatment
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Tipping Hall under Negative Air Pressure at all Times

7Rocking EfW in the West

Waste reception area

Clean flue gas stack Bunker air stack (during revision)



EPC Technical Concept – Main Data
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Parameter Design

Thermal Power at MCR 1 x 101.8MW

Waste throughput at LPN 37.5 t/h at LPN

Availability 8’000h/a

Waste bunker storage 4 days storage; 2 waste cranes (one is redundant)

Silo storage capacity 5 days for Lime, Activated Carbon, Residues

Rocking EfW in the West



EPC Technical Concept – Main Data
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Parameter Design

Thermal Power at MCR 1 x 101.8MW

Waste throughput at LPN 37.5 t/h at LPN

Availability 8’000h/a

Waste bunker storage 4 days storage; 2 waste cranes (one is redundant)

Silo storage capacity 5 days for Lime, Activated Carbon, Residues

Combustion HZI Inova Grate Type IG-096128, air cooled, 9.8m in length and 12.8m in width, 4 lanes,
4 zones

Steam Generation 5-pass boiler with vertical tail end, HZI design

Steam conditions and flow 421°C at 61.5 bar, 129 t/h

Main step up transformer 11 / 132 kV, dry or oil type

Energy Production Approx. 28 MW net, at 18°C ambient

Rocking EfW in the West



EPC Technical Concept – Main Data
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Parameter Design

Thermal Power at MCR 1 x 101.8MW

Waste throughput at LPN 37.5 t/h at LPN

Availability 8’000h/a

Waste bunker storage 4 days storage; 2 waste cranes (one is redundant)

Silo storage capacity 5 days for Lime, Activated Carbon, Residues

Combustion HZI Inova Grate Type IG-096128, air cooled, 9.8m in length and 12.8m in width, 4 lanes,
4 zones

Steam Generation 5-pass boiler with vertical tail end, HZI design

Steam conditions and flow 421°C at 61.5 bar, 129 t/h

Main step up transformer 11 / 132 kV, dry or oil type

Energy Production Approx. 28 MW net, at 18°C ambient

Flue Gas Treatment HZI dry process Xerosorp, HZI patented DyNOR-SNCR for NOx reduction

Flue gas flow Flue gas recirculation following ID fan

Emissions In line with the IED; expected 250mg/Nm3 SO2 and 800mg/Nm3 HCl in the raw gas

Bottom Ash Treatment 1 x 37t/h plant for separation of ferrous & non-ferrous metals

Rocking EfW in the West



Energy from Waste
An Essential Part of a Sustainable Waste Management System

residual waste
additives for flue gas cleaning

OUT

IN

electricity and heat
aggregate & metals
cleaned flue gas
flue gas cleaning residues

combustion
and energy recovery

flue gas
treatment

energy utilization

waste reception
and storage
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East Rockingham RRF
Basic Flow Diagram
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Steam
Boiler

Fabric
Filter

Reactor

Hydrated Lime &
Activated Carbon

Ammonia
Solution

Residue

Grate
Combustion

Residual
Waste

Air

Heat
Utilisation

Feed Water

Clean
Flue gas

Electricity

Recirculation

Bottom Ash
Treatment

Bottom Ash

Metals Aggregate

Steam
Feed Water



Dry Scrubbing with Hydrated Lime and Activated Carbon

Principal:
Neutralisation / absorption of HCl, SO2,
Mercury and Dioxins with dry powdered
adsorbent (hydrated lime and powdered
activated carbon PAC)

Main Control Loops:
Hydrated dosing according mainly to HCl
(SO2) emissions

Fabric filter pulse-jet cleaning according to
differential pressure

From Boiler

Residues

R
ea

ct
or Fabric filter

To Stack

Recirculation

PAC Ca(OH)2

Dosing & milling

dP

SO2 HCl
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Fundamentals of Selective Non-Catalytical Reduction of NOx

no reaction (NH3 slip):
NH3 → NH3

NO reduction:
4NO + 4NH3 + O2 → 4N2 + 6H2O

NH3 oxidation:
4NH3 + 3O2 → 4NO + 6H2O

NH3 split (%)

The NOx concentration is reduced by the injection of
NH3 in the first boiler pass

Temperature window: 850 ºC – 950 ºC
 multiple injection levels

T(ºC)

Grate

Flue Gas flow
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CEMS  (Continuous Emission Monitoring System)

Purposes

Monitoring emissions - and reporting to
environmental agency (and to the public)

Process control – additive injection is
controlled by the raw gas concentration (NOx)
and clean gas concentration (mainly of HCl)

Discontinuous measurements
For components like heavy metals or dioxin
Frequency according to European and national
regulations

15



Safe and Reliable Flue Gas Treatment is
Key to Environmental Acceptability

Maximum Emission as a % of ½ hourly
Emission Limit Values Aug 2017

Maximum Emission as a % of daily
Emission Limit Values Aug 2017
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Greatmoor WtE, Buckinghamshire, UK

Rocking EfW in the West



Monitoring Results for Other Emissions
(expressed as a percentage of the permit limits)
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Greatmoor WtE, Buckinghamshire, UK



Fresh IBA

18



Conventional Dry Mechanical Bottom Ash Treatment (e.g. UK)

19

Store 3-4 weeks / binds CO2

Removal
Oversize for metal

recovery and crushing
Ferrous metals by

magnets
Non-ferrous metals

by eddy-current
Paper/plastic flakes

by wind sifter

Sieve (examples)
10 – 40 mm fraction0 – 10 mm fraction

Store processed aggregate
indoors – further ageing



Fresh IBA is Matured for Weeks
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Dry Mechanical Treatment for Aggregate and Metal Separation
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Bottom Ash Treatment (example Poland)
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Examples of Aggregate Fractions and Recovered Metals (example UK)



Bottom Ash Maturation, Treatment and Aggregate Storage
under Roof and Wind Shielded

24Rocking EfW in the West



Aggregate from Bottom Ash is a Sustainable Aggregate

<1% non-ferrous

<10% ferrous

<0.5% organic

~90% IBAA

Low Density

-fewer
transport
movements.
-urban quarry

Negative
carbon

footprint

Unbound mixtures,
Type 1, pipe bedding

Asphalt <30%

Foamed
concrete/asphalt

CBGM and HBMs

Lightweight aggs.

IBAAIBA CARBON PRODUCTS

Rocking EfW in the West 25



Strategy for Bottom Ash Aggregates
Replicate European experience in the local context

Comply with UK and European Standard

Products manufactured to a robust Quality
Protocol

Low embodied energy demand during
production

Supporting a sustainable future

Rocking EfW in the West 26



EPC Project Milestones

Rocking EfW in the West

Milestone

Notice to proceed NTP

Start civil works on site NTP + 2 months

Start M&E heavy erection NTP + 15 months

First Waste Fire NTP + 29 months

First Synchronisation Turbine to GRID NTP + 30 months

Take Over Certificate (PAC) NTP + 36 months
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Generous Laydown Area and high-quality Office/Welfare
(example Ferrybridge FM2)

28Rocking EfW in the West



Project Support Roles and Systems – Health and Safety

29

Walkways and Roads
Dedicated Briefing Areas
(With pictorial representation)

Segregated storage

Supervision
Training
Support

Rocking EfW in the West
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Safety with Modularization and Erection/Installation Friendly Design

Rocking EfW in the West



Rockingham RRF is Enabled by Regulatory Vision and
Councils’ Desire to Tune in, Act and Execute

10 years preparation by EMRC and in line with WA Waste Authority & EPA:
accepted WtE as preferred technology instead of landfilling
benchmarked European Standards as best-practice for EfW technologies
and emissions

20 y & 5 y WSA contract with EMRC (signed 14 March 2018)
no punitive “take-or-pay” structure
“service provider” model that supports higher order utilisation or recovery of
waste resources
allows for improvements in recycling and third bin (biowaste)

Preferred Tenderer by the City of Cockburn (8 March 2018)
Accepted for a 20 year waste supply agreement
“The EfW process is environmentally favorable to landfill in that valuable
materials are converted for energy production. There is also potential for
the City to purchase the electricity produced by processing waste”.
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Waste is our Energy.
Engineering is our Business.
Sustainable Solutions are our Mission.

Check our References.
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References
Some current Projects in execution
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Client Dubai Municipality

Start-up December 2021

Technology
Furnace Grate furnace (air-cooled)
Energy Recovery 4-pass vertical boiler, turbine
Flue gas treatment SemiDry with SNCR

Technical Data
Fuel Municipal and industrial waste
Waste capacity 1’500’000 t/a (4 x 46  t/h)
Net calorific value 7 – 14  MJ/kg

l The largest Resource Recovery Facility worldwide
l Build, Operate and Transfer project for 30 years Operation

Joint venture formed by Hitachi Zosen Inova (Switzerland) and BESIX (Belgium), a
truly unique partnership, to implement a first class Energy from Waste plant for the
Emirate of Dubai
The facility will convert approximately 1’500’000 tonnes of waste per year into
baseload renewable energy, producing 137MW of electricity at full capacity

Dubai, UAE

34Rocking EfW in the West



Client RT-Invest

Start-up 2022

Technology
Furnace Grate furnace (air-cooled)
Energy Recovery 4-pass vertical boiler, turbine
Flue gas treatment SemiDry with SNCR

Technical Data
Fuel Municipal and industrial waste
Waste capacity 700,000 t/a (3 x 30  t/h)
Net calorific value 7.5 – 12.5  MJ/kg

l EPC turnkey contract for complete plant incl. civil works
l Pilot project for a total of five planned energy-from-waste plants in Moscow and

Kazan
l Plant contributes to Russia’s energy strategy according to which by 2020, 4.5% of

energy must be from renewable energy sources

Moscow, Russia
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Client Istanbul Metropolitan
Municipality (IMM)

Start-up 2020

Technology
Furnace Grate furnace (air-cooled)
Energy Recovery 4-pass vertical boiler, turbine
Flue gas treatment SemiDry with SNCR

Technical Data
Fuel Municipal and industrial waste
Waste capacity 1,000,000 t/a in 3 lines
Thermal capacity 3 * 87 MW

l EPC turnkey contract for complete plant incl. civil works and O&M for one year
l Largest energy-from-waste plant for municipal solid waste in Europe
l With 1 Mio t/a largest turnkey project ever awarded in Europe
l The project will be executed by a consortium of Hitachi Zosen Inova and its Turkish

partner Makyol
l Besides electricity the plant provides economical value for the region: One fifth of all

components will be produced locally and construction work will be executed by local
work forces only

Istanbul, Turkey
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Ferrybridge 2, UK

l EPC turnkey contract for complete plant
l Multi-fuel facility for RDF and waste wood
l Fuel delivery by road and train
l The plant will be producing enough energy to power around 170,000 homes
l High efficient process with direct driven turbine and flue gas recirculation
l Built adjacent to the existing Ferrybridge C and Ferrybridge Multifuel 1 sites

Client Ferrybridge Mutlifuel Energy 2 Ltd

Start-up 2019

Technology
Furnace Grate furnace (air-cooled)
Energy recovery 5-pass boiler, hanging
Flue gas treatment SemiDry and Wet scrubber, with SNCR DeNOx

Technical Data
Fuel RDF and waste wood
Waste capacity 2 x 35.5 t/h @ nominal

2 x 42.2 t/h @ max
566’000 t/a

Net calorific value 12 MJ/kg at LPN (8.5 – 16.5 is the full range)
Thermal capacity 2 x 117.7 MW
Steam 2 x 145.1 t/h (73 bar, 430°C)
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Edinburgh, UK

l EPC turnkey contract for complete new EfW plant incl. civil works
l Hitachi Zosen Inova is lead partner in a Joint Venture with FCC Medio Ambiente
l Electrical power export: 12.49 MW, enough to power 32’000 homes
l Plant includes mechanical pre-treatment for metals recovery, baling and bale storage
l Developed by FCC Environment UK as Public Private Partnership with City of Edinburgh

and Midlothian Council as public partner

Client FCC E&M Limited

Start-up 2018

Technology
Furnace Grate furnace (air-cooled)
Energy recovery 6-pass horizontal boiler, turbine
Flue gas treatment Dry with SNCR (DyNOR®)

Technical Data
Fuel Municipal and commercial waste
Waste capacity 155 kt/a (1 x 19.35 t/h)
Net calorific value 9.3 MJ/kg
Thermal capacity 1 x 50 MW
Steam 1 x 63.5 t/h (60 bar, 400°C)
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Herefordshire and Worcestershire, UK

l EPC turnkey contract for complete plant incl. civil works
l Located west of Birmingham to recover energy from municipal waste
l Electrical power export: 18 MW, enough to power 43,000 homes
l Development by Mercia as a Waste Management Service PFI contract for the councils of

Herefordshire and Worcestershire

Client Mercia Waste Management Ltd.

Start-up 2017

Technology
Furnace Grate furnace (air-cooled)
Energy recovery 5-pass horizontal boiler, turbine
Flue gas treatment SemiDry with SNCR

Technical Data
Fuel Municipal and commercial waste
Waste capacity 200,000 t/a (1 x 26 t/h)
Net calorific value 9.4 MJ/kg
Thermal capacity 1 x 68MW
Steam 1 x 86 t/h (60 bar, 415°C)
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Dublin, Ireland

l EPC turnkey contract for complete plant excluding civil works
l Located on Poolbeg Peninsula in Dublin to recover energy from municipal waste
l Electrical power export: 58 MW, enough to power 80,000 homes
l Very low emissions and high efficiency by applying advanced combustion technology and

a condenser with seawater cooling

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 2 x 102.5 MW
Steam 2 x 125 t/h (62 bar, 443°C)
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Energy & Biogas from Waste for a Carbon Free Economy, Andres Kronenberg 2016

Energy and Biogas from Waste
Complementary Technology for a Carbon-free Economy

Andres Kronenberg, VP Hitachi Zosen Inova



Compost
Sole conditioner / Fertilizer 250 kWh electricity

60 Nm3 Bio-Methane as GtG or CNG 
replaces 60 l Petrol / 1’000 km drive

or

Food Waste Green Waste

1 t comingled bio-waste

Dry AD with Kompogas ®

Closing the Nutrient Cycle while Generating Energy

Energy & Biogas from Waste for a Carbon Free Economy, Andres Kronenberg 2016



Compost
from bio-waste with
In-Vessel Composting (IVC)

Bio Methane production: 0 (no energy prod.)
Fertilizer production: 18,000 t/a compost

Energy consumption: 2,600 MWhel/a 

Energy & Compost
from bio-waste with

Dry Anaerobic Digestion

Bio Methane production: 31,000 MWh/a 
Fertilizer production: 11,000 t/a compost

17,000 t/a liquids
Energy consumption: 2,900 MWhel/a 

1,600 MWhth/a 

Composting or Dry AD?
From Energy Sink to Energy Source With Kompogas® Technology

Energy & Biogas from Waste for a Carbon Free Economy, Andres Kronenberg 2016

Net difference: 29.000 MW Bio Methane 
2.9 Million Nm3 Bio CNG /a

Fuel to drive 1,200 times around the globe.

Bio Waste

40’000 t/a



Anaerobic Digestion with Kompogas®

Faedo, Italy   (1 out of > 80 Kompogas References)

Energy & Biogas from Waste for a Carbon Free Economy, Andres Kronenberg 2016

Plant Capacity 32,000 t/a Green & Foodwaste
Compost 29,000 t/a
Biogas Production 3,800,000 Nm3/a
Bio CNG Equivalent 2,100,000 Nm3/a
Net Energy Efficiency 66 Nm3 Bio CNG/t, 660 kWh/t



> 800 kWh electricity
(> 1,100 for RDF)

or

Energy from Waste
Renewable Heat and Power

Energy & Biogas from Waste for a Carbon Free Economy, Andres Kronenberg 2016

1t municipal solid waste (or RDF)

District heating: replaces 240 kg oil
(320 kg for RDF))



Energy from Waste
Ferrybridge , UK    (1 out of > 400 EfW References)

Energy & Biogas from Waste for a Carbon Free Economy, Andres Kronenberg 2016

Plant Capacity 513,000 t/a
Net Electricity Production 67.8 MWe
Net Electrical Efficiency > 1,100 kWh/t waste



Integration of EfW and AD into a Renewable Economy

Energy & Biogas from Waste for a Carbon Free Economy, Andres Kronenberg 2016

On Demand

Base Load

Fluctuating



Integration of EfW and AD into a Renewable Economy

Energy & Biogas from Waste for a Carbon Free Economy, Andres Kronenberg 2016

On Demand

Base Load

Fluctuating

CO2



Power to Gas
Audi E-Gas Plant, Werlte, Germany

Energy & Biogas from Waste for a Carbon Free Economy, Andres Kronenberg 2016

Plant Capacity 513,000 Mg/a
Electricity production 67.8 MWe/a
Plant Capacity 6.3 MWe
Production Renewable CNG for

1,500 Audi A3 g-tron (à 15,000 km)



EfW and Biogas from Waste
Support the Transition to a Low Carbon Economy

Energy & Biogas from Waste for a Carbon Free Economy, Andres Kronenberg 2016

Base Load

On Demand





Kompogas® Dry Anaerobic Digestion 
Energy from Organic Waste
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| Ecological Cycle
In recent years organic waste has been the subject 
of growing public interest as a renewable natural 
resource. While traditional composting recycles 
only the material components of organic waste 
into solid natural fertilizer, the Kompogas® contin- 
uous dry anaerobic digestion process also produces  
biogas and liquid fertilizer. Both the compost and 
liquid natural fertilizer produced are valuable 
sources of nutrients for farming, and facilitate the 
formation of humus. In areas where the use of 
liquid fertilizer is prohibited, the presswater-free 
Kompogas® anaerobic digestion process can be 
used to convert the digestate exclusively into  
high-quality compost and biogas without the  
liquid fraction. With the HZI BioMethan techno- 
logy, the biogas is upgraded into biomethane, a  
carbon-neutral fuel of natural gas quality, or can  
be used to produce green power and heat. This 
way one metric tonne of organic waste can yield  

up to 1,000 kilowatt hours of energy and around 
850 kilograms of high-quality natural fertilizer. This 
reduces consumption of fossil fuels and in the long 
term will enable global demand for resources to be 
met on an integrated basis. Converting both the 
material and energy components of organic waste 
reintegrates it into the production flow and closes 
the nutrient cycle. 

| Kompogas® Process
The Kompogas® process treats organic waste in a 
horizontal plug-flow digester by means of contin-
uous dry digestion in an anaerobic environment. 
Kept at a constant temperature of 55°C throughout 
the 14-day processing period, the degradable frac-
tion in the organic waste is completely converted 
into biogas and the digestate is sanitized, with 
spores and bacteria eliminated. 

| Biogas Upgrading
HZI BioMethan technology can be connected 
downstream of the anaerobic digestion process. 
Here it separates out carbon dioxide using a phys-
ical or thermal process to upgrade the raw biogas 
produced to natural gas quality, delivering highly 
pure biomethane. Combining the Kompogas® and 
HZI BioMethan technologies, Hitachi Zosen Inova 
can offer solutions covering the entire process from 
biowaste to bio-methane – all from a single source.

From a Waste to a Resource Economy

Kompogas® technology from Hitachi Zosen Inova (HZI) uses continuous dry anaerobic digestion to treat organic 

waste. By producing natural fertilizer and renewable energy in the form of heat, electricity, and biomethane, 

this process plays a key role in helping create a circular and regenerative energy economy. 

Kompogas® plant with HZI BioMethan treatment technology in Winterthur, Switzerland



|  Types of Waste
Organic waste is recovered differently depend-
ing on the waste management regime. Basically 
a distinction is made between source-segregated 
organic waste and the organic fraction of munici-
pal solid waste. Digestate from the digestion of 
source-segregated organic waste can be used as a  
high-quality fertilizer in agriculture. Non-segrega- 
ted waste is first pre-treated and separated mechan- 

ically in a sorting line. Recyclable materials are 
recovered, leaving a fraction with a high calorific 
value for conversion into thermal energy and an 
organic fraction for biological treatment in the 
Kompogas® digester. The solid digestate is used  
for landscaping or roadside greening and in the 
revegetation of landfill sites. However, both  
material flows produce biogas, an ecologically 
high-grade fuel.

The Ecological Cycle in the Kompogas® Process

Utilization Energy use

Liquid Dry

Biogas upgrading

Reception

Shredding

Organic waste turned into energy

Products

Anaerobic digestion

Kompogas® digester

Biogas

Fertilizer

Gas engine

Fertilizer Compost BiomethaneCNG Electricity Heat

KOM+Press

Organic Waste

Household
waste

Green
waste

Commercial/
Industrial
waste
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The Components of the Kompogas® Process

| Reception and Pre-Treatment
After passing through an odor trap, all organic 
waste is unloaded in the reception area – either 
a pit bunker or a special flat area for tipping and 
delivery. A fully automated crane system takes the 
organic matter to the shredder, which means the 
Kompogas® plant can be fed around the clock,  
7 days a week. To prepare for digestion, the shredder  
chops the organic matter into small pieces which 
are sieved to a maximum particle size of 60 mm  
using a star screener. The prepared substrate is 
then automatically conveyed to the digester  
feed-in point, while the sieve rejects are taken  
back to the bunker. 

| Digestion Process
The core of the Kompogas® facility is the digester. 
Here, thermophilic microorganisms decompose 
the organic matter in an anaerobic environment. 
This produces carbon-neutral biogas. The process 
lasts approximately two weeks, with an operating  
temperature of 55°C ensuring that the organic 
waste is completely sanitized in the digester and 
the gas potential fully exploited.

A feed-screw conveyor transports the prepared 
organic matter into the digester. Recirculate from 
digestate rich in microorganisms is added to im-
mediately activate and accelerate the anaerobic 
digestion process (inoculation). At the same time, 
the addition of process water ensures the optimal 
moisture content for decomposition.

A specially developed built-in heating system 
regulates the temperature during processing and 
assures thermophilic conditions throughout the 
digester. 

The organic material is transported inside the  
digester in what is known as the plug-flow process. 
Regularly feeding fresh material pushes the diges-
tate slowly through the digester and enables it to 
be pumped out continuously at the discharge out-
let. Meanwhile, a steadily turning agitator ensures 
that the digestate is thoroughly mixed and that 
biogas is released.

| Energy Utilization
The raw gas from the digester is upgraded into bio- 
methane in a downstream HZI BioMethan system 
and fed into the gas grid, or further compressed to 
be used as fuel for gas-powered vehicles. Alterna-
tively it can be used to generate environmentally 
friendly power and heat in a combined heat and 
power unit (CHP). A small amount of the heat pro-
duced is used to maintain the temperature in the 
digester. The rest can either be used in buildings 
nearby or fed into district heating networks.

Burning fossil natural gas would produce five 
times the greenhouse gas emissions for the same 
amount of electricity and heat. So using biogas  
reduces fossil carbon emissions and thus makes  
a long-term contribution to environmental and  
climate protection.
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Waste Reception  
and Storage

 1  Waste receiving
 2  Waste bunker
 3  Waste crane

Anaerobic Digestion

 4  Shredder
 5  Sieve
 6  Sieve rejects
 7  Conveying system
 8  Feeding system
 9  Digester
 10 Agitator
 11 Biogas pipe

Discharge

 12 Inoculation pipe
 13 Discharge system
 14 KOM+Press
 15 Liquid fertilizer
 16 Compost

Energy Utilization

 17  BioMethan  
biogas upgrading 

 18 Gas storage
 19  Combined heat  

and power plant
 20 Transformer
 21 Electricity export
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Kompogas® Technology

| Discharge and Post-Treatment
The HZI KOM+Press dewatering press separates 
the digestate into solid and liquid fractions.  
Following sieving and brief post-treatment, the 
solid digestate can be used directly in agriculture 
as a raw organic fertilizer or soil conditioner.  
Alternatively, it can be further processed into  
compost. In many places the liquid digestate is 
also used as organic fertilizer. Where government 
regulations prohibit the use of liquid fertilizer in 
agriculture there are two alternatives: either pass-
ing the liquid fraction into a waste water purifica-
tion system, or partial stream anaerobic digestion.

With presswater-free partial stream anaerobic  
digestion, only the energy-rich component of  
the biowaste is fed into the digester. Meanwhile, 

the highly structured green waste bypasses the  
digestion process, and is subsequently mixed back 
into the digestate after being shredded. There is  
no dewatering, completely eliminating the liquid 
fraction of the digestate. The mixture of digestate 
and structured waste then undergoes aerobic 
treatment in the composting process.

| Exhaust Air Treatment
The entire process takes place in a completely 
enclosed system to prevent the emission of gases 
and odors. All exhaust air from the plant’s work  
areas and other spaces is collected and cleaned  
in an acid scrubber. A biofilter made of torn root 
wood and tree bark then neutralizes all odors bio-
logically before the purified air is released into  
the atmosphere.



Kompogas® steel digester

Hitachi Zosen Inova’s Kompogas® Technology

Since 1991, Kompogas® has become established as one of the most successful and proven technologies for 

treating organic waste. More than 80 plants have already been delivered worldwide. Thanks to proprietary 

engineering and modular construction, the Kompogas® technology can be adapted precisely to the needs of  

individual customers and refined on an ongoing basis. 

| Kompogas® Plug-Flow Digester
The Kompogas® plug-flow digester’s water- and 
gas-tight construction assures a high level of  
operational safety and 100% availability. A built-in 
heating system facilitates thermophilic operation 
and makes sure that the digestate is completely 
sanitized, while a patented inoculation system 
ensures a stable biological process. An agitator 
featuring patented plow-shaped blades mixes  
and degases the substrate optimally at low drive 
power and prevents sedimentation. For this  
reason, Kompogas® digesters can also be used  
to treat organic waste with a high proportion  
of impurities. The digesters are available in con-
crete or steel. Both types can be used for treating 
materials such as organic waste, green waste,  
and the organic fraction of municipal waste. Two, 
three or more digester modules can be combined  
to create a larger system. The digesters’ compact 
size and modular construction also make them 
ideal for upgrading existing plants. 

| KOM+Press
The KOM+Press by HZI Kompogas® is placed 
down-stream of the anaerobic digestion process 
and ensures effective dewatering of the digestate. 
Its refined design allows easier service access and 
long operating periods. 

Technical features:
-  Screw with bearings on both sides absorbing 

radial and axial forces and extending the unit’s 
lifetime

-  Short head length requiring less force and  
reducing wear

-  Swing-up sieve baskets enabling quick and easy 
replacement of sieve and wear parts

-  Split design of wear ring and pressure cone  
allowing wear parts to be changed efficiently 
without removing the screw

The KOM+Press dewatering unit is used in  
Kompogas® plants, but can also be built, along 
with the control unit, into existing plants from 
other manufacturers. 
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Discharge system of a Kompogas® concrete digester



Hitachi Zosen Inova’s BioMethan Technology

Installing a downstream HZI BioMethan gas upgrading unit is an ideal means of harnessing the gas output  

of a Kompogas® plant. Depending on the existing infrastructure, a physical or chemical process can be used 

to upgrade the biogenic gases to natural gas quality, producing biomethane. 

|  Supplementing the Energy Supply with  
Renewable Energy from Biomethane

Demand for renewable energy is growing all over 
the world. Biomethane from organic waste can 
be stored in the form of compressed natural gas 
(CNG) and easily transported. As CNG, it can also 
be used as a carbon-neutral fuel for vehicles. Alter-
natively, the biomethane is pure enough to be fed 
into the gas grid and transported cost- end energy-
efficiently to where it is needed. The fact that 
energy from biomethane can be produced, stored, 
and accessed on demand makes it the ideal supple-
ment to a heavily fluctuating supply of solar and 
wind power. HZI BioMethan has two technologies 
for upgrading biogas into biomethane:

|  HZI BioMethan Membrane Technology
The membrane technology is a pressure-driven 
physical process for upgrading biogas. It is most 
suited for use in situations where low-cost pro- 
cess heat is not available. This technology involves 
using membrane-based gas permeation to sepa-
rate out carbon dioxide. The polyamide membranes 
with different levels of gas permeability are highly 

resistant to pressure and heat. Carbon dioxide and 
methane selectivity enable maximum separation, 
methane purity of up to 98%, and methane slip of 
below 0.5%.

|  HZI BioMethan Amine Scrubbing
The pressureless amine scrubbing process is heat-
driven and based on chemical absorption. This 
technology is ideal for installations that can draw 
on a source of low-cost process heat in the form of  
waste heat from a nearby CHP unit or other source.  
This enables particularly profitable operation. With 
methane purity of up to 99.5% and methane slip  
of 0.1% at the most, installations with amine 
scrubbing technology deliver outstanding perfor-
mance and efficiency.

HZI BioMethan membrane technology HZI BioMethan installation with amine scrubbing  
in Winterthur, Switzerland
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Technology

Hitachi Zosen Inova

Service

Swiss clean-tech company Hitachi Zosen Inova (HZI) 
is a global technology leader for energy and material 
recovery from MSW, RDF, and organic waste. HZI 
acts as an engineering, procurement, and construc-
tion (EPC) contractor delivering complete turnkey  
plants. Our solutions are based on efficient and envi- 
ronmentally sound in-house technology, are thor-
oughly tested, can be flexibly adapted to user require-
ments, and cover the entire plant life cycle. HZI’s 
portfolio is rounded off with strong operation and 
maintenance (O&M) capabilities.

HZI’s customers range from experienced waste man age-
ment companies and municipalities to up-and-coming 
partners in new markets worldwide. Our innovative 
and reliable solutions for grate combustion, anaerobic 
digestion, flue gas treatment, and material and energy 
recovery have been part of over 600 reference pro-
jects delivered since 1933.

We Build Turnkey EfW Plants 
with Our Own Technologies 



Waste – A Global Challenge We Take On

More Waste
The amount of waste worldwide is growing faster than 
the global population, with the production of municipal 
solid waste set to rise from 1.4 billion tons at present to 
2.2 billion tons by 2025. 

Less Landfill Capacity
A lack of landfill capacity, the negative environmental 
impact, urban hygiene, increasing costs, and tighter regu-
lations require alternative solutions.

Demand for Energy and Resources
As natural resources become scarcer, the recovery of 
energy and raw materials from waste becomes more 
important. 

Away from Landfill…
Landfills account for eight percent of the total greenhouse 
gas emissions. The negative impact on human habitat  
and the environment would be substantially reduced by 
replacing landfills. Landfill taxes and bans are supporting 
changes in waste management.

…to a Circular Economy.
Separate collection of direct recyclables and organic  
waste allows for material and energy recovery. Thermal 
treatment is used to recover energy and material from 
waste that cannot be recycled directly. 

4

Production of goods

Feeding into  
electricity grid

Production of food

Metals
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Collection, Separation…
The first steps of a sustainable waste management sys-
tem are the reduction and complete collection of waste,  
as well as the separation of waste fractions that have a 
market value for recycling.

…and Energy from Waste…
Recovery of materials and energy from waste using 
thermal and biological waste treatment is an integral  
part of any modern waste management system focused 
on maximizing utilization of all resources contained in 
the waste and minimizing the adverse impact on society 
and the environment.

...Serve to Protect Human Habitat…
EfW not only decreases the volume of waste, it saves 
natural resources such as land and water. It also protects 
the air and climate because EfW plants reduce the green-
house gases coming from landfill.

...and Ensure Sustainable Recycling.
A modern waste management system not only focuses 
on protecting health and the environment, it also makes 
maximum use of waste to reduce the exploitation of  
our limited natural resources. Hitachi Zosen Inova has 
two first-class in-house technologies for sustainable 
waste management aimed at bringing the world closer  
to a circular economy.

5

“Converting non-recyclable waste materials into electricity and heat 

generates a renewable energy source and reduces carbon emissions by 

offsetting the need for energy from fossil sources and reduces methane 

generation from landfills.“

I  The United States Environmental Protection Agency 

Material Recycling

Energy Recovery

Organic Recycling

Kompogas® 
Biological EfW

Thermal EfW
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We deliver. Check our 600 references worldwide.

Xiangtan / China

Riverside / United Kingdom

Mallorca / Spain

Osaka / Japan

Doha / Quatar

Olmsted / USA

Jabalpur / India

Winterthur / Switzerland

Hitachi Zosen Inova – Portrait
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Pioneer in Thermal Waste Treatment
Hitachi Zosen Inova’s roots go back to the foundation  
of “L. von Roll Aktiengesellschaft” in 1933, set up to  
focus on thermal waste treatment. Six years later, it  
delivered its first plant for the Dutch city of Dordrecht.

Emphasis on Technology
From the very beginning, the Swiss company developed 
proprietary and improved technologies, including the 
reciprocating grate, advanced methods for flue gas 
cleaning, and processes for the recovery of materials 
from residues.

Global Expansion
In 1960, Von Roll entered into a long-term license 
agreement with Hitachi Zosen Corporation, and 
opened its first offices in Germany and Japan. Subsi-
diaries were founded in France and Sweden in 1966,  
and in 1975 the company established a presence in  
the US. Since 2011, the renamed company and its 
subsidiary KRB have been part of Hitachi Zosen 
Corporation.

Reliability as a Commitment
As a licensee of the Von Roll technology, Hitachi Zosen  
Corporation implemented HZI’s core technology  
in more than 200 energy-from-waste plants in Japan, 
China, and other countries throughout East Asia. 
Hitachi Zosen Inova and Hitachi Zosen Corporation 
combine the competencies of two strong partners  
in the EfW sector.

First-Class Waste Management Technologies  
and Services
In addition to the HZI grate combustion technology,  
the Kompogas® and BioMethan® technologies en-
hance Hitachi Zosen Inova’s portfolio, allowing the  
company to extend its position as one of the world’s 
leading providers of EfW plants and solutions. Offer-
ing both thermal and biological treatment of waste, 
Hitachi Zosen Inova is able to address the specific 
market requirements stemming from the separate 
collection of organic waste. HZI’s portfolio is com-
pleted with HZI KRB’s manufacturing capabilities and 
the construction and maintenance services of HZI 
Deutschland.

“Hitachi Zosen Inova’s success is characterized by the combination 

of a pioneering spirit, long-term technological expertise, and a  

global focus. This is as true today as it was in 1933.” 

I  Koichiro Anzai, Chairman of the HZI Supervisory Board
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We Deliver Turnkey Plants

Engineering, Procurement and Construction
Hitachi Zosen Inova acts as a global EPC contractor 
for thermal and biological energy-from-waste plants. 
We are committed to delivering to our clients on 
schedule and within budget, and with a keen focus 
on safety and quality. We execute turnkey projects  
in international markets based on our wealth of  
experience in managing a wide range of projects, from 
equipment supply through to complete plant delivery.

Turnkey Plants
Hitachi Zosen Inova assumes overall responsibility for 
the construction of complex EfW plants. The concept 
and plant design for integrated solutions are based on 
our highly reliable technologies. Our success comes 
from decades of experience in planning and building  
turnkey plants around the world. Our turnkey capa -
bilities cover all relevant EPC tasks, ranging from 
engineering to plant commissioning. Leveraging its 
innovative spirit and project management compe-
tence, Hitachi Zosen Inova guarantees highly efficient, 
forward-looking solutions that fully meet customer 
needs. Our project teams assure smooth project  
progress, timely coordination of suppliers and sub- 
contractors, and compliance with technical, com-
mercial, and regulatory requirements. 

Health and Safety 
Our health and safety strategy focuses on providing a 
safe and healthy working environment for all our em-
ployees and partners, with the aim of zero incidents.

Quality Management
The quality of our products and services is a key ele-
ment in implementing our vision, mission, and related 
strategy. As quality is so essential to the success of 
our company, HZI introduced a comprehensive quality  
management system in accordance with the ISO 9001  
standard back in 1992, and the system has been certi-
fied ever since.

All from a Single Provider
With us, your energy-from-waste projects are in good  
hands. We are capable of performing virtually any task 
relating to thermal and biological EfW. Our services 
include plant design and construction, plant operation,  
and maintenance and equipment servicing. We are 
there for you.
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EfW plant under construction in Zorbau (Germany) 

9

“Hitachi Zosen Inova is one of the major players on the market  

and has in house proven technologies and relevant capabilities  

for the supply of Turnkey EfW plants. We are operating EfW plants  

that Hitachi Zosen Inova has delivered as a professional and  

reliable EPC contractor.” 

I  Jean Erkès, Senior Vice President Recycling and Recovery Projects, Suez
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We Recover Energy and Material  
from MSW and RDF
Hitachi Zosen Inova’s Thermal EfW Technology 

Long-term, proven EfW solution with grate combustion, energy utilization,  

flue gas treatment, and material recovery.
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Waste Delivery  
and Storage

 1 Tiping hall
 2 Waste pit
 3 Waste crane

Combustion  
and Boiler

 4 Feed hopper
 5 Ram feeder
 6 Hitachi Zosen Inova 
  grate
 7 Four pass boiler
 8 Secondary air injection
 9 Start-up burner

Flue Gas Treatment 

 10 SNCR injection levels
 11 Semi-dry reactor
 12 Fabric filter
 13 Induced draft fan
 14 Stack

Energy Recovery

 15 Extraction-conden- 
   sation turbine
 16 Air cooled condenser
 17 Trafo
 18 Electricity export

Residue Handling
and Treatment

 19 Bottom ash extractor
 20 Bottom ash bunker
 21 Bottom ash crane
 22 Boiler ash conveying  
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 23 Residue conveying  
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Thermal EfW: Grate Combustion
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1 t of Waste 
  

 
Up to 3.4 MWh heat
 
 
 
 
 
Up to 1.1 MWh electric power
 
 
 
 
 
Up to 200 kg recyclables
 
Thermal energy is extracted as steam or hot water,  
and can be converted into electricity.
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Thermal Treatment of Waste – an Efficient,  
Environmentally Sound Solution for Modern Cities

Mixed municipal solid waste or RDF from sorting 
plants is delivered to the site and stored in a bunker. 
A crane both thoroughly mixes and feeds the waste 
into the feed hopper. From there it is pushed onto the 
grate by a ram feeder. A fully integrated control sys-
tem ensures stable and efficient staged combustion, 
and optimized burn-off loss on the grate. Upon com-
pletion of the combustion, the residual ash falls into 
the wet or dry bottom ash extractor, from where it 
can be taken to a treatment facility for metal recovery 
and reuse of the inert material for road construction.

The flue gases from the combustion are cleaned to 
strictest standards in the downstream flue gas treat-
ment system and are continuously monitored before 
being released into the atmosphere via the stack.

The energy in the flue gases is used to produce super-
heated steam, which is expanded in a turbine gener-
ator to generate electricity. Alternatively, the heat can 
be used for process steam supply, or also combined 
with the heat from flue gas condensation for district 
heating purposes. 

Hitachi Zosen Inova’s thermal EfW plants are designed  
custom fit, for a big variety of heating values, through - 
puts, and methods of energy recovery. With HZI, you 
can rely on the experience we have gained in over 
500 reference plants over more than 80 years, using 
our own technologies to deliver the highest energy 
efficiency and lowest residue production.

“Reliable, well proven technology and innovative solutions from  

HZI ensure highly efficient energy recovery combined with  

optimal material recycling, and minimize the adverse impact on  

the environment. We see this every day in our plant delivered  

by Hitachi Zosen Inova”    

I  Olli Alonhiemi, Managing Director, Westenergy Oy Ab



HZI grate combustion

HZI grate element
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moving grate blocks stoke the waste and convey it 

through the combustion chamber for optimum burn-out.

Individually Adapted Design

The number of grate modules depends on the specific 

throughput, the properties, and the calorific heating 

value of the waste. Various grate modules are assembled 

in rows and lines to suit each specific situation, with a 

capacity of between 4 and about 44 tons per hour. The 

air-cooled grate with its robust design has proven to be 

very reliable. Depending on the properties of the waste, 

it is the most favorable solution in terms of capital and 

maintenance costs. For high thermal loads with higher 

calorific values, water-cooled grate bars ensure optimum 

burn-out and an increased lifetime. They also offer a 

decisive advantage: In every zone, the airflow can be 

adjusted precisely to the combustion requirements.  

Combustion Systems

Reliable Technology – Continuously Improved  

and Optimized

Grate combustion is the best-proven thermal waste 

treatment technology and has been successfully 

deployed in well over 1,000 plants. Thanks to conti - 

nuous optimization, today’s grate combustion is the 

most advanced technology with regard to environ-

mental friendliness, operating reliability, flexibility, 

and cost effectiveness. The grate combustion tech - 

nology we have developed in-house is specially 

designed for the thermal treatment of municipal 

solid waste and RDF.

Well-Proven Combustion Technology

A fully integrated control system ensures stable and 

efficient staged combustion, and optimized burn-off  

loss on the grate. The gases released from the waste in 

the bunker serve as primary air. Secondary air is mixed 

with recirculated flue gases above the grate. This assures 

complete combustion and lowest CO, NOx, and VOC 

emissions. Flue gas recirculation and low excess air 

enhance the energy efficiency of the plant. 

Inova® Grate

The rugged construction of the grate and the heteroge-

neous waste fractions explain why grate combustion 

remains the most widespread method for thermal treat - 

ment of residual waste today. In fact, it forms the very 

heart of EfW plants, and is the technology of choice not 

only for untreated municipal and industrial wastes, but 

also for RDF and for pre-treated wastes.

Conveying and Stoking to Perfection 

From the feed hopper the ram feeder doses the waste 

onto the grate in a controlled way. The grate is composed 

of individual grate modules with alternating fixed and 

moving grate block rows. The hydraulically-driven 
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achieving lowest emission levels. The contaminants are 

captured by providing intensive contact between the 

flue gases and water, or by adjusting the pH through  

the addition of reagents.

HZI Condensing Scrubber – Higher Energy Efficiency

In addition to the advantages of the Wet Scrubber, the 

Condensing Scrubber allows for additional heat recovery 

by means of condensation of the water vapor contained 

in the flue gas. This delivers overall EfW plant energy 

efficiencies of up to 100 % or more with the use of the 

heat for district heating. 

DYNOR® SNCR – Efficient NOx Removal 

DYNOR® is the answer to Europe’s tightened nitrogen 

oxide limits. Simple in design and easy to install, our 

non-catalytic DYNOR® process closes the gap between 

the costly SCR process and the conventional SNCR pro- 

cess. It is an investment which pays off.

Flue Gas Treatment

Clean Air Thanks to HZI Technologies

Emission limits for EfW plants are more stringent 

than for any other thermal power or process plant. 

This requires best available technologies (BAT) for 

pollution control. The pollutants introduced by the 

waste include combustion products like SOx, NOx, 

HCl, and HF, as well as substances such as heavy 

metals, dioxins, and dust. HZI offers a range of flue 

gas treatment processes that ensure complete 

cleaning in full accordance with the legal require-

ments.

Xerosorp® Dry Scrubbing – High Efficiency and Small 

Amounts of Residues

Our Xerosorp® process removes acidic gases by adsorp- 

tion with sodium bicarbonate. In addition, activated 

carbon or coke can be injected for the removal of volatile 

organics and metals. Our Xerosorp+® process combines 

the advantages of the dry scrubbing process and the low 

temperature SCR DeNOx system for cases where highest 

removal efficiencies are required for fly-ash, acid gas, 

and NOx. Both the dry scrubbing and the SCR DeNOx 

pro cesses operate at the same temperature, thus 

avoiding energy and heat losses. Maximum heat can be 

recovered prior to and after the Xerosorp+® process.

HZI Semi Dry – Economic and Reliable 

The HZI Semi Dry process employs the principle of the 

circulating fluidized bed for efficient removal of acid 

gases by adsorption with hydrated lime. Recirculation  

of the reagents maximizes their use and provides excess 

reagent to capture contaminant peaks. In addition, 

activated carbon or coke can be injected for the removal 

of volatile organics and metals. 

HZI Wet Scrubber – Pollutant-Free, Step by Step

Wet scrubbing is the most effective method for removing 

acid gases from even heavily burdened flue gases, and 

HZI wet scrubbing technology

HZI semi dry technology

Xerosorp+® technology



Electricity from waste

1 t of Waste 
 
 

 

Up to 4.6 t steam
 
 
 
 
 
 
Up to 3.4 MWh heat
 
 
 
 
 
 
Up to 1.1 MWh electric power

Thermal energy can be converted into electricity  
or extracted as steam or hot water for district heating.
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complete plant. A fully redundant system ensures safe 

and reliable supply of heat and power around the clock 

and throughout the year.

Combined Cold and Power – Feeding Public Networks

The combined cold and power plant concept allows the 

use of heat in countries where rather air conditioning  

is required than heating. The electricity produced by the 

generator is fed into a public electricity network. Part  

of the steam is extracted from the turbine at a higher 

pressure. It drives an adsorption chiller that converts the 

heat into cold water, which reaches the consumers via a 

district cooling network. 

Energy Recovery

Economical, Reliable, and Efficient 

Recovering the energy content of waste is the key 

aspect in EfW plants. As the thermal EfW process  

is low in emissions and renewable to a great extent, 

it contributes to the reduction of greenhouse gases. 

The recovered energy is used in the way that best 

meets the needs of the client. Cogeneration, the 

simultaneous production of electric power and heat, 

offers high efficiency and maximum energy yield.

Electric Power – Proven Base-Load Power 

The electric power plant concept is reliable and easy to 

operate, and has been optimized continuously. Super-

heated steam from the boiler drives a steam turbine 

connected to a generator. The electricity produced by  

the generator is fed into a public electricity network. 

Within the turbine, the steam expands and cools down. 

Thereafter it is condensed in an air or water-cooled 

condenser. To close the cycle, the condensate is pumped 

back into the boiler as feedwater and converted to 

steam again.

Thermal Power – District Heating or Industrial Facilities 

If there is a beneficial use for heat, the steam cycle can 

be adjusted in various ways depending on the amount 

and temperature level of the required heat. The heat may 

be supplied directly as process steam for industrial use, 

or transferred as hot water to public district heating 

networks.

Combined Heat and Power – Multipurpose Energy 

Recovery 

While a higher heat demand reduces electricity pro- 

duc tion, it increases the total energy efficiency of the 
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the fly ash into a leach-resistant matrix, which can then 

be used for construction purposes.

Effluent Treatment – Capture and Recycle Contaminants

The effluent treatment process neutralizes blowdown 

from wet flue gas scrubbers or from fly ash washing, and 

removes contaminants such as heavy metals, ammonia 

or persistent organic pollutants (POPs). Depending on 

the plant configuration, some contaminants such as 

mercury or zinc can be recovered for recycling. The only 

remaining components in the cleaned effluent are 

naturally occurring salts such as sodium and calcium 

chlorides and sulfates.

Material Recovery

Reusing Most Materials  

Thermal waste treatment plants produce bottom 

ash and flue gas treatment residues which can be 

either reused or landfilled. The bottom ash consists 

mostly of non-combustible waste components such 

as glass, minerals or scrap metals. The volume and 

nature of the residues produced in the flue gas 

cleaning depend mainly on the composition of the 

waste. With an intelligent secondary treatment 

process, large parts of these materials are reused.

InovaRe by HZI – Efficiently Recovering Metals  

from Waste

Maximum metal recovery to high standards of purity, 

less need for landfill, and a reduced burden on the 

environment: InovaRe enables valuable metals to be 

recovered from waste. Thermal treatment in the furnace 

is followed by a dry discharge of bottom ash, which is 

then processed. This allows metals such as iron, alumi- 

num, zinc, copper, silver, and gold, to be recovered – all 

while maximizing energy efficiency and without additio- 

nal emissions. The high level of purity achieved by this 

process means large volumes of precious materials can 

be recovered, creating a source of substantial earnings 

over the long term. InovaRe also makes a major contribu- 

tion to saving resources and protecting the environment.

Fly Ash Washing – Stabilization and Product Recovery

If fly ash is collected separately from bottom ash and flue 

gas cleaning residues, two different methods may be 

applied to remove or immobilize fly ash contaminants.

Acid washing of fly ash using acidic scrubber blowdown 

removes heavy metals in a recyclable form, and produces 

a fly ash which can be disposed of with the bottom ash. 

Neutral washing is followed by solidification to condition 

1 t of Bottom Ash: 
 

Up to 27 kg  
of aluminum
 
Up to 12 kg  
of nonferrous heavy metals
 
Up to 100 kg  
of ferrous metals
 
Up to 150 kg  
of inerts
 Metals and inerts for reuse recovered from bottom ash. 

Metals and minerals for recycling recovered from bottom ash.
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We Recover Energy and Material  
from Organic Waste 
Kompogas® Biological EfW Technology  

Dry fermentation with steel or concrete digesters for energy and material recovery 

and upgrading biogas to be fed into the natural gas grid.
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Waste Receiving 
and Storage

 1  Waste receiving
 2  Waste bunker
 3  Waste crane

Anaerobic Digestion 
 

 4  Shredder
 5  Sieve
 6  Sieve rejects
 7  Conveying system
 8  Feeding system
 9  Digester
 10 Agitator
 11 Biogas pipe

Discharge
 

 12 Inoculation pipe
 13 Discharge system
 14 Dewatering press
 15 Liquid digestate
 16 Solid digestate

Energy Utilization
 

 17  Biogas upgrading 
HZI BioMethan®

 18 Gas storage
 19  Combined heat  

and power plant
 20 Transformer
 21 Electricity export

Vétroz Kompogas® plant / Switzerland

Biological EfW:  
Kompogas® – Dry Anaerobic Digestion
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1 t Organic Waste  

 
Up to 160 Nm3 biogas
 
 
 
 
 
Up to 390 kWh electric power
 
 
 
 
Up to 370 kg compost

Biogas can be converted into electricity, and after upgrading  
it can be supplied to the natural gas grid or used as fuel for engines. 
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Kompogas® is the Market and Technology Leader  
in Dry Fermentation Processes

The patented Kompogas® process is based on contin-
uous dry fermentation of organic waste using a 
horizontal plug-flow digester. In this process the  
temperature in the digester is maintained at 55°Celsius. 
The average moisture of the fermenter’s content is 
around 75 % and the retention time is approximately  
14 days. The Kompogas® process ensures that the 
organic waste is fully converted to biogas and that 
the digestate is completely sanitized. The continuous, 
horizontal plug-flow digester allows a high biogas 
yield and assures highest operating reliability thanks 
to simple and efficient control systems. A low-speed 
agitator ensures the optimum biogas conversion. 
The special design of the agitator paddles prevents 
sedimentation of heavy and undesired matter in the 
substrate. Fermentation involves various upstream and 
downstream processes. In the feed unit, the organic 
waste is shredded and metals and other non-digest-
ibles are removed. A discharge pump withdraws the 
digestate. Around one-third is pumped back for inocu-
lation. The rest is either dewatered to produce com-
post and liquid fertilizer or mixed with green waste 
using the liquid fertilizer free partial flow process.

The Core Component of the Patented Kompogas® Process

Our digesters are available in two series as concrete 
or steel digesters. Both series are equipped with the 
same robust agitator components and can be deployed 
for all input materials, bio-waste, green waste and 
organic elements from the general waste collection. 
Two, three or more digester modules can be combined 
to form larger plants. 

Bio Gas Upgrade for Feed-in

HZI BioMethan delivers gas treatment facilities, which 
can also be installed as an upgrade to Kompogas® 
plants. Two different processes are used to separate 
CO2. One of these is pressure less amine scrubbing or 
alternatively a pressure controlled membrane process.

“The Kompogas® technology allows us to transform organic waste 

energetically into biogas and energy, and to recycle the waste in 

the form of solid and liquid fertilizer. With this technology, we are 

contributing to sustainable waste management in the Botarell area.”     

I  Hugo Urdaneta, Plant Manager, Kompogas® plant Botarell
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We Take Care of Your Plant

Hitachi Zosen Inova Service Group 

Operation, maintenance, retrofit, manufacturing, spare parts,  

and laboratory services 
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Operation and Maintenance
For owners of EfW plants, the focus is on achieving  
maximum efficiency coupled with the highest eco-
nomic benefit. HZI’s clients are benefiting at the best 
from their invest. We work together with our clients 
to develop an efficient strategy that will ensure their 
EfW plant performs optimally in terms of availability, 
waste throughput, and energy recovery. 

Remote support is possible with our special tool 
Pamela®. The plant can be monitored from our offices, 
giving us the full picture of all operational data. This 
allows us to make efficient decisions on interventions 
and optimizing the operating conditions. HZI’s inter-
active training tool ITS simulates plant operations, 
and also covers health and safety aspects.

Retrofit
Tighter legislation and more stringent environmental 
and economic requirements are constantly present-
ing new challenges for plant owners. Together with 
Hitachi Zosen Inova Kraftwerkstechnik, we provide 
holistic solutions and the latest technologies to help 
tap the full potential for efficiency and performance 
gains at any plant. This includes modernization for  

extended service life, emission reductions for maxi-
mum ecological compatibility, and increased efficiency 
and higher steam output through constant super-
vision of heat exchangers. We focus on leveraging our 
resources to maximize your plant’s performance.

Hitachi Zosen Inova Service Group



Hitachi Zosen Inova AG | Waste is our Energy 25

Manufacturing
Hitachi Zosen KRB is specialized in manufacturing 
boilers parts and piping, and pride ourselves on 
maintaining long-standing partnerships with our  
customers. Since 1997, we have been providing 
products and services around thermal waste treat-
ment to our customers in Switzerland and abroad. 
The spectrum includes manufacturing for steam 
generators, fabrication of membrane walls and tube 
bundles, cladding for boiler and combustion systems 
and constructing of standard or customized com-
ponents.

Spare Parts Management
Spare parts management is complex, cost-intensive, 
and requires storage space. That is why it makes sense 
to entrust us with procuring and delivering wear 
components – we are quick, reliable, and experts in 
the field. Original spare parts are provided directly 
from stock. For our clients, this translates into savings 
in terms of expenditure and time.

Laboratory Services
HZI’s laboratory is equipped to meet the demands of 
EfW plant operators. Our range of services is as broad 
as the variety of questions arising in connection with 

“With the retrofit on the grate, boiler, bottom ash extractor, and  

flue gas treatment executed by HZI, we will be able to operate  

our plant for another 15 years with greater energy efficiency and  

a higher recycling rate.” 

I  Romano Wild, CEO of the EfW plant in Horgen

thermal and biological waste treatment. We check 
compliance with emission limits and performance 
guarantees, measure the relevant process parameters, 
and carry out root cause analysis in cases of opera-
tional problems. We bring together all the relevant 
EfW testing and analytical methods under one roof, 
including sampling, measurements and analysis on 
site, leading to very quick turn-around times.



Customers & Partners

Building on our long experience
and in-depth know-how proven in

numerous reference projects.

Culture

Focusing on reliability, and  
combining Swiss roots with  

Japanese tradition.

People

Fostering long-term relationships
with a diverse mix of highly

skilled employees.

Environment & Society

Committed to waste treatment
as a social obligation, enhancing the 

waste sector with eco-friendly
thermal treatment solutions for  

a better environment.

Technology

Traditionally strong in optimizing
energy extraction and flue  

gas treatment solutions based  
on state-of-the-art  

engineering. Health & Safety

We actively care for all our employees 
and partners so they return home 

safely every day that make us a  
successful and profitable  

business.
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Hitachi Zosen Inova – Our Commitment
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Code of Conduct
HZI will not tolerate discrimination, conflicts of 
interest, bribery and corruption, insider trading,  
political contributions, or non-compliance with the 
law. HZI and its employees respect the rules of  
fair competition and intellectual property rights.  
The business assets of HZI are used carefully and  
protected in accordance with good business practice.  

Health Safety and Environment
HZI’s HSE strategic and operational focus is on pro- 
viding a safe and healthy working environment for all 
our employees and partners. HZI respects the natural  
environment, and we work to minimize our negative  
impact on it and our use of natural resources wherever 
possible. Built around our value of actively caring  
for our people and the environment, and coupled 
with our aim of zero incidents, our strategy is based 
on three core principles: competence, compliance, 
and community. 

Our HSE strategy, policies, and procedures provide 
orientation, but it is our actions that demonstrate 
how we actively care for all our employees and part-
ners, ensuring that they return home safely to their 
families every day. 

HZI as Employer
Our employees come first: They are the key to our 
outstanding solutions. We offer our highly trained and 
qualified employees a rewarding environment where 
motivation, team spirit, creative involvement, and 
a philosophy of leadership are all actively fostered 
and encouraged. We value our people, and draw our 
strength from their drive, their passion for engineering, 
consulting and project management, and their in- 
depth expertise and experience.

HZI as Partner
We strive to be a trusted partner to our clients and 
stakeholders all over the world. With over 80 years  
of experience our aim is not only to build thermal 
and biological EfW plants worldwide, but also to be a  
fair partner towards our stakeholder Hitachi Zosen  
Corporation. The HZI commitment encourages us  
in the daily business and makes us a reliable partner 
for all kind of situations.

“What fascinates me about working at HZI is successfully tackling 

complex projects in interdisciplinary teams.”   

I  Tobias Ruchty, project lead engineer, HZI

“Thanks to the implementation of Hitachi Zosen Inova’s sophisticated 

HSE strategy, the incident statistics during the realization of  

the Renergia project were much lower than is usually the case.”    

I  Ruedi Kummer, CEO, Renergia Zentralschweiz AG
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