Abergavenny and Crickhowell Friends of the Earth

WASTE MANAGEMENT: 
INCINERATION VS ANAEROBIC DIGESTION
Modern incinerators

Incinerators are a form of thermal treatment of residual waste. To help ‘rebrand’ them to a reluctant public, modern incinerators may be referred to as Energy-from-Waste (EfW) [or Waste-to-Energy (WtE)] plants. They burn unsorted waste in high-efficiency boilers and energy is produced in the form of heat, electricity or combined heating and power (CHP).    To reduce noxious emissions flue-gas cleaning equipment, e.g. acid scrubbing plant, carbon injection system, electrostatic precipitators or fabric 'type' filters, must be provided, depending on the type of control system employed. The equipment employed for the control of stack emissions can occupy much of the space required by the plant and form a significant proportion of the overall capital costs of the plant (30 – 60%).

Pyrolysis and Gasification plants are newer thermal technologies, which heat the waste under controlled conditions and recover more from it: gases and oils that can be used as fuel, and solid char that can be purified and used as a feedstock for petro-chemicals and other applications. Since 2002, energy produced from pyrolysis / gasification qualifies for Renewable Obligation Certificates (ROCs) and also for ‘good quality’ combined heat and power plants.
Arguments for incineration
1. EU, UK & Wales targets have been set for reduction of waste going to landfill with fines  levied if they are not achieved.1 Incineration is the easiest way of meeting the targets.   
2. The incinerators (requiring large capital investments and incurring high operating costs) are largely or wholly financed by private capital. 
3. Modern types of incinerator produce energy from waste –  and so progress is achieved towards another target (renewable energy) that Wales might otherwise fail to reach.2 
4. When all that can be done has been done to reduce, re-use, recycle etc –   there will still always be some “residual waste” left over that needs to be treated.
5. Incineration can treat certain waste types such as clinical wastes and certain hazardous wastes, where pathogens and toxins must be destroyed by high temperatures.

Arguments against incineration
1. Incineration is wasteful of resources that could otherwise be recovered. The assured volumes of waste needed by incinerator operators (with contracts typically over 20 years) would dampen efforts to improve rates of recycling.

2. Recycling of waste saves far more energy than is generated by incineration. 3 
3. Anaerobic digestion (see below) recovers energy from remaining waste more efficiently than EfW incinerators.
4. Standard EfW incinerators and pyrolysis / gasification plants, despite modern pollution control equipment, still produce toxic emissions and ash. 4 
5. A standard British EfW incinerator generating electricity emits 33% more fossil fuel derived CO2 (from such sources as plastics) than gas fired power stations.5 

Cardiff Bay Incinerator Plans 

The Wales National Waste Strategy (Wise about Waste: National Waste Strategy, June 2002)

states that an EfW incinerator is only acceptable if

· “it forms part of an integrated approach and that it only recovers energy from residual waste that remains after as much recyclable and compostable material as practically possible has been removed”

· “(it) does not inhibit increasing recycling and composting rates as a later date”

It is a matter of concern, therefore, that Cardiff City Council in conjunction with other South East Wales LAs are planning a large incinerator in Cardiff Bay (to be built by PMG Estates and Viridor) with a capacity to burn around three times as much rubbish as Cardiff sent to landfill in 2003 and with little built-in flexibility, e.g. modular buildings and flexible contracts, that would enable it to reduce operations to accommodate increased rates of recycling.  
Bio-degradable waste

About 60% of household waste is biodegradable, including paper, cardboard, some textiles, green & kitchen waste. At present, large quantities of this and other organic waste go into landfill, producing damaging methane emissions.6  EU Directive 1999/31/EC requires a 25% reduction in bio-degradable waste going to landfill by 2010. The ‘easy option’ is to send all  Municipal Solid Waste (MSW) to EfW incinerators. This is opposed by FOE, who maintain that more should be done to avoid waste and recycle at higher levels of ‘the waste hierarchy’7, and that biodegradables are better composted 8 or treated in anaerobic digestion (AD) plants.

Anaerobic digestion (AD) plants

Organic waste fed into an incinerator is very moist and requires considerable generated heat for drying. Anaerobic digestion of biodegradables / organic matter deals with such waste better and costs about three times per ton of input less than incineration.  

AD plants may be ‘stand-alone’ Biodigesters / Bioreactors or form a part of a larger Mechanical Biological Treatment (MBT) plant. The electricity derived from all AD plants is eligible for Renewable Obligations Certificates. 
(1) Biodigesters / Bioreactors take in source separated organic waste. They vary in size from small plants processing farm wastes to larger plants taking in a range of wet biodegradables. The material inputted is fed into a chamber where it heats up naturally by an anaerobic process over a ten-day cycle.

(2) Mechanical Biological Treatment (MBT) take in unsorted waste. The plants either 
· first separate out recyclables and inerts before biological treatment of the remainder
or 

· biologically treat all the waste and then remove the inert/recyclable material via a mechanical sieve. 
 The type of biological treatment employed at a particular plant may be either aerobic or anaerobic. 

Bioreactors are more efficient in recovery of energy than incinerators.9  Useful products of the AD process may (depending on the plant) include (1) a gas (biogas) that can produce heat, power or combined heating and power (CHP) (2) a biofuel that has a range of industrial uses and can be further processed into biodiesel for use in vehicles organic liquid and (3) a solid residue that can be used by farmers in place of expensive, energy-intensive artificial fertilizers. 
AD plants dealing with separated out organic waste
Germany, Austria, Sweden and Denmark have several hundred bio-digesters treating mixtures of manure, energy crops & restaurant waste. Denmark initiated financial subsidies for AD  systems 20 years ago. In Germany, source separation of organic residues from households, gardens and parks is one of the main measures in waste management. 
Sweden has built a large bioreactor at Gothenburg, refining gas from the city’s wastewater treatment and has 779 biogas driven buses. Many obtain the biogas from local biodigester plants, with 200 biogas filling-stations due to open across the country in the next 2 to 3 years.  

The UK lags behind in the utilization of organic waste in AD plants. There is currently one UK AD Bioreactor in South Shropshire, constructed under DEFRA’s New Technologies Demonstrator Programme, which started operating in 2006.  It processes kitchen waste and garden waste collected from households, supplied with a separate bin specifically for such wastes.10 The plant supplies heat and electricity to local businesses. In addition, a liquid and solid soil improver is produced that can be used on local farms. 

There is considerable scope in Wales for (1) the construction of small biodigesters in rural areas, utilizing farms wastes and other organic wastes in the vicinity, and (2) for larger AD plants in light industrial estates within towns – the key to their success lies in systems of separate collection of high moisture biomass such as food waste (from domestic & catering sources) garden and other organic wastes.

MBT plants
The South East Wales Regional Waste Plan 2004 (sections 74-86) 11 views MBA as a ‘secondary recycling stage’ and at best ‘a partial alternative to incineration’ saying “it still leaves a significant residual waste which must go for final disposal either by landfill or by some thermal treatment’. Furthermore, it claims that ‘at present many of the industries which use the recovered materials are unwilling to accept materials [including paper] that have come from mixed waste collections due to the level of contamination” and it doubts whether, after treatment, the resulting material is ‘of sufficient quality to be used as a growing medium or soil improver’ and that it would have therefore to be sent for landfill or ‘thermal treatment’.12 
This may be underestimating the potential of MBT. The Plan, in fact, notes that MBT is increasingly used in Germany, Austria and Italy and states that if, after MBT processing, “residual waste is not classified as biodegradable under the provisions of the Landfill Directive, local authorities can rely on MBT after recycling and composting and not need to turn to incineration.” A key issue is, therefore, how much residual waste is left after MBT and whether its composition is sufficiently free of biodegradable material to be land-filled (if no other use is found for it) without transgressing the EU Landfill Directive. 

__________________________________________________________________________
Notes:

1. EU Directive 1999/31/EC sets mandatory targets for the reduction of biodegradable municipal waste sent to landfill. The UK national targets are to reduce biodegradable waste landfilled:          to 75% of the 1995 level by 2010; to 50% by 2013; and to 35% by 2020. Targets are hard to achieve because of the lamentable failure in the UK to achieve higher levels of recycling – in 2003 the UK rate was 13% compared with over 50% in Austria, Germany and Holland, and with over 70% in the Flanders region of Belgium.
2. Progress is so slow in development of renewable energy that Wales is currently 72% behind schedule in reaching the Welsh Assembly’s target of 4TWh of electricity per annum being produced from renewable energy by 2010. 
3. This is because, with recycling / recovery of materials, fewer raw materials need to be produced & processed and fewer new goods need to be manfactured & transported  – thereby global climate emissions are greatly reduced. (“Impact of Energy from Waste and Recycling Policy on UK Greenhouse Gas Emissions, Final Report to DEFRA”, ERM, January 2006.) 
4. It is claimed that emissions are fewer but they still include gases such as dioxins, furons, nitrogen oxide, sulphur dioxide, acid gases, particulates, cadmium, lead, mercury & hydrogen sulphide as well as toxic mineral ash residues.  Pollution control devices that are used to monitor emissions on plants cannot efficiently capture nanoparticles which travel long distances and can penetrate deep into the respiratory system causing cardiovascular and pulmonary diseases and cancer. (“Origin and health impacts of emissions of toxic by-products and fine particles from combustion and thermal treatment of hazardous wastes”, Environnmental Health Perspectives Vol 114, 2006). 
5. ‘A changing climate for energy from waste?’ (May 2006) Eunomia Research & Consulting  p. 6. 
6. Methane is about 21 times more powerful at warming the atmosphere than carbon dioxide (CO2).  

7. The EU in February 2007 defined a 5-level waste hierarchy:  PREVENTION ―  RE-USE ― RECYCLING ― OTHER RECOVERY ― LANDFILL / INCINERATION,  with Reuse, Recycling and Recovery possibly being considered as the same level. The new England Waste Strategy (2007) defines the hierarchy as:  WASTE  PREVENTION –  RE-USE – RECYCLE / COMPOST – ENERGY RECOVERY – DISPOSAL.  
8. Composting may be done at the home, or there are larger composters such as the plant operated by WormTech at Caerwent. 
9. Depending on the processes, energy conversion efficiencies of EfW incinerators for MSW tend to be in the range of 20-28% or up to 70% with CHP, whereas those for AD  of a variety of source-separated biodegradable wastes such as food & agricultural wastes are typically 30–35% (electricity only) and up to 80% with CHP (England Strategy for Waste, 2007, Annexe E).

10. St Edmundsbury Borough Council in Suffolk introduced a separate kerbside collection of kitchen and garden wastes in 1994. It has helped the borough to become the first in the UK to achieve a diversion to composting or recycling of 50% of household waste. This achievement was possible through the free distribution of separate kitchen bins, a strong education campaign, a telephone helpline and the strict non-collection of any kitchen bins contaminated with non-compostable waste. The kitchen and garden wastes collected are composted and the various products - soil improver, surface mulch and lawn dressing - sold for horticultural use. St Edmundsbury now run a three-bin system: the collection of recycled items from two bins (compostable materials and dry recyclables such as paper, plastic and cans) one week, with the rest of the rubbish the next week.
11.  The South East Wales Regional Waste Plan  “provides a strategic, integrated, approach for the sustainable management of wastes and recovery of resources in South East Wales”. Responsibility for preparing, monitoring and reviewing the Plan has been given by the Welsh Assembly to the South East Wales Regional Waste Group. This group is led by a Steering Group of councillors from the 11 local planning authorities in the region with a Technical Group of officers from local government, the Welsh Assembly Government, Environment Agency Wales and other government bodies, and representatives from the waste industry and environmental groups. The first Regional Waste Plan was agreed by the Members Steering Group, endorsed by all of the local authorities in the region and published in March 2004. Work is now being undertaken to monitor implementation of the Plan. Annual Monitoring Reports are published in annually in March. The Regional Waste Plan 1st Review document will be published in 2007-08.   
12. Defra has asked WRAP and the Environment Agency to develop a standard and protocol for the digestate to help build market confidence in its use as a fertilizer and soil improver. The Environment Agency intends to prepare a protocol for anaerobic digestate by Spring 2008.
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