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Disclaimer

Eunomia Research & Consulting has taken due care in the preparation of this report to ensure that all facts and analysis presented are as accurate as possible within the scope of the project.  However no guarantee is provided in respect of the information presented, and Eunomia Research & Consulting is not responsible for decisions or actions taken on the basis of the content of this report.
Non-Technical Summary
This non-technical summary outlines the main findings of the Environmental Report (ER) which has been produced as part of the Strategic Environmental Assessment (SEA) of a proposed Section 60 Policy Direction Capping Incineration of Municipal Waste and Other Matters.
E.1.1 Policy Direction Objectives and Contents
The Minister for the Environment, Heritage and Local Government proposes to issue a Policy Direction under Section 60 of the Waste Management Act 1996, to the Environmental Protection Agency and local authorities concerning the exercise of their relevant functions under the Act in relation to municipal waste incineration capacity.
The Minister is concerned that any overcapacity in incineration could create an economic incentive which would draw waste down the waste hierarchy. That concern underpins the objectives of the Policy Direction, which are as follows: 

1) to ensure that incineration capacity does not reach a level such that waste is drawn to incineration which could have been dealt with by prevention, reuse, recycling, composting/AD of source segregated biowaste, MBT or other methods higher up the waste hierarchy;
2) to ensure that the waste hierarchy is complied with in that local authorities, as waste management authorities, do not direct holders of waste to deliver it to lower elements in the waste hierarchy, thereby preventing them acting in support of waste management options at the bottom of the hierarchy;
3) to ensure that the waste hierarchy is complied with in that local authorities as waste management authorities could direct holders of waste to deliver it to higher elements in the waste hierarchy, thereby encouraging them to act in support of waste management options at the top of the hierarchy;
4) to minimise the air pollution arising from trucks accessing waste facilities in built-up areas;
5) to ensure appropriate monitoring of air pollution in the vicinity of major waste facilities; 
6) to reduce air soil and water pollution from incineration and comply with the Stockholm Convention.

It should be noted that the Policy Direction does not, in and of itself, constitute a means to meet the targets under Article 5 of the Landfill Directive. Rather, it seeks to influence the manner in which such targets are met.
The proposed Policy Direction is as follows:

1.
The Agency and local authorities in the discharge of their statutory functions, should ensure that incineration capacity is limited to ensure that waste is not drawn to incineration which could have been dealt with by recycling or other methods higher up the waste hierarchy.  To this end, the aggregate capacity of licensed incinerators should not exceed 30% of municipal solid waste arisings, and from 2015 should not exceed 25% of municipal solid waste arisings. [Alternative text subject to SEA: The Agency and local authorities in the discharge of their statutory functions, should ensure that the aggregate capacity of licensed incinerators should not exceed 30% of municipal solid waste arisings in any region and from 2015 should not exceed 25% of municipal solid waste arisings].  

2.
A local authority should not attach a condition to a permit to direct that waste be taken to a landfill or incinerator.
3.
A local authority may attach a condition to a permit to direct waste to a facility higher in the waste hierarchy including facilities for or which enable its reuse, recycling, treatment by means of anaerobic digestion or for the production of compost. 

4.
Local authorities and the Agency should ensure that trucks going to waste facilities in, or accessed through, built-up areas should be of Euro V standard, in order to reduce air pollution in those areas and as soon as practicable after the adoption of the Euro VI standard insert conditions in permits or licences requiring trucks going to waste facilities in, or accessed through, built-up areas the subject of the permit or licence to be of this standard.

5.
Local authorities and the Agency should ensure the carrying out of the monitoring of relevant pollutants in the vicinity of major waste facilities to ensure that predicted environmental quality levels are met and to establish data for epidemiological analysis.
6. 
Local authorities and the Agency should ensure that input to incineration is controlled to prevent or reduce the potential for emissions of persistent organic pollutants, heavy metals or other pollutants, in order to reduce air, soil and water pollution and to comply with the Stockholm Convention.
E.1.2 Relevant Policies, Plans and Programmes

Irish Waste Management Policy has been set out in a series of Policy Statements, starting with ‘Changing Our Ways’ in 1998, which has been expanded and updated by ‘Delivering Change’ (2002) and ‘Taking Stock and Moving Forward’ (2004). These policies provide the overall waste planning framework, supporting the regional waste management approach and other key concepts such as implementation of the ‘polluter pays principle’ and the ‘producer responsibility’ framework for several key waste streams. At a national level, the Policy Direction is governed by provisions of the Waste Management Act, 1996.
In addition to the objectives of Irish Waste Management Policy, there are a number of environmental protection objectives, established at international, European and national level, which could be considered to have some relevance to the Policy Direction. 
Relevant objectives have been identified through a review of plans and programmes, and these have also helped to inform the development of the criteria for assessment of the individual paragraphs, and alternative policy options, of the Policy Direction. The environmental objectives of relevance, and the policies, plans and programmes from which these are drawn are identified in Table 1.

Table 1: Environmental Objectives and Relevant Policies, Plans and Programmes

	Topic
	Objective
	Relevant Policies, Plans and Programmes

	Waste
	Promoting treatment of MSW at the highest possible tier of the waste hierarchy


	EU Landfill Directive (1999)

National Biodegradable Waste Strategy (2006)

Taking Stock and Moving Forward (2004)

	
	Diversion of waste from landfill
	EU Landfill Directive (1999)

National Biodegradable Waste Strategy (2006)

Taking Stock and Moving Forward (2004)

	
	Manage waste at nearest appropriate facility
	Taking Stock and Moving Forward (2004)

	
	Minimising hazardous emissions associated with waste management
	EU Hazardous Waste Directive (1991)

EU Incineration Directive (2000)

Air Quality Standards Regulations (2002)

National Hazardous Waste Management Plan (2008)

	
	Increasing recycling rates
	Taking Stock and Moving Forward (2004)

	Climate
	Reducing GHG emissions arising from the management of waste
	National Climate Change Strategy (2000) and National Climate Change Strategy 2007-2012

	
	Reducing GHG emissions from road transport of waste
	National Climate Change Strategy (2000) and National Climate Change Strategy 2007-2012
Department of Transport, 2003: ‘Statement of Strategy: 2003-2005’

	Air 
	Reduce local air pollution from waste management
	Air Quality Standards Regulations 2002 (S.I. No. 271 of 2002)

The Environmental Protection Agency Act 1992 (Ambient Air Quality Assessment and Management) Regulations 1999

Air Pollution Act 1987

	
	Reduce local air pollution from transport associated with waste management
	Air Quality Standards Regulations 2002 (S.I. No. 271 of 2002)

The Environmental Protection Agency Act 1992 (Ambient Air Quality Assessment and Management) Regulations 1999

Air Pollution Act 1987
Department of Transport, 2003: ‘Statement of Strategy: 2003-2005’

	Sustainable Development
	Provide flexibility in waste management options so as to protect waste management choice for future generations
	Sustainable Development: A Strategy for Ireland (1997)

	Water
	Reducing impacts on water
	EU Water Framework Directive (2000)


Section 4.0 gives a more detailed overview of relevant plans and programmes, with the results of the review of relevant, plans and programmes presented as an Appendix in A.1.0
A.1.1 outlines the international legislation, plans and programmes of relevance.

A.1.2 includes European legislation, plans and programmes covering all relevant aspects of environmental protection.

A.1.3 presents the relevant Irish legislation, plans and programmes; these overlap somewhat with the European level plans and programmes.
Section 5.0 covers the chosen objectives and assessment criteria informed by the objectives of relevant plans and programmes. 
E.1.3 Current State of the Environment and Likely Evolution
The relevant aspects of the current state of the Irish environment in relation to water, air, climatic factors, soil, material assets, biodiversity, flora & fauna, human health and population, and the interrelationship between the above factors were identified and assessed. Cultural heritage and landscape were scoped out of the assessment at an early stage as the Policy Direction does not deal with specific site issues. Assessment of those issues would form part of any future EIA process relating to the development of specific facilities.

As a requirement under Annex I of the SEA Directive (2001/42/EC) this section illustrates:
· The current state of the environment;

· The characteristics of environment likely to be significantly affected by the Policy Direction;

· Likely evolution of the environment in the absence of the Policy Direction;

As the strategic environmental assessment deals with a national Policy Direction, the baseline data is focused at a national level. The baseline has been compiled using all available datasets. The main sources of data used in the compilation of this baseline were (amongst others):

· Ireland’s Environment 2008 (EPA, 2008), which reports on the state of the national environment and general trends;
· National Waste Report 2007 (EPA, 2009), which includes up to date datasets of waste arisings and management.
For each environmental aspect, a summary is provided below, followed by an indication of the evolution of that aspect of the environment in the absence of the Policy Direction. It should be noted, however, that for each of the aspects detailed below, it is difficult to estimate future states, as waste management policy is changing, and the way in which it evolves will affect the future state of the environment.
Water

Water quality in Ireland compares well with most other EU countries, however, there is continuing evidence of slight or moderate pollution in certain rivers and lakes. With the exception of illegal waste activities and inappropriate disposal, municipal and hazardous waste management are currently having a low level of impact on water quality.
Depending on the development of future waste management policy there may be changes that impact on water quality and the quantity of water used in the treatment of waste. An increase in incineration capacity, for example, may, at the margin, increase use of water compared to increased use of alternative waste management options. The level of success in diverting waste from landfill may also, at the margin, impact upon water quality. Less waste ending up in landfill, should, all things being equal, mean a reduced likelihood of negative impacts on water quality, although the marginal impacts may depend on the alternative treatment. An increase in emissions to water from residual waste treatments may lead to a decline in water quality with possible secondary impacts on aquatic biodiversity.
Air

Ambient air quality is generally good with the exception of NOx and PM10 in urban areas which are growing problems due to increased traffic congestion. Dioxin levels are decreasing. Uncontrolled combustion accounts for the vast majority of current emissions, waste incineration the least. 

Depending on the development of future waste management policy there may be changes that impact on air quality. Local air quality may decline in the vicinity of an incinerator, or alternatively an increase in recycling may also, at the margin, lead to localised impacts on air quality from the associated transport emissions. The replacement rate of waste management vehicles, on the assumption that new vehicles have lower PM and NOx emissions, will also affect the level of these emissions, with their associated health impacts.
Climatic Factors

Ireland’s greenhouse gas emissions (per capita) are among the highest in Europe (after Luxembourg) and a major effort will be required to meet the agreed national Kyoto Protocol target of 13% above 1990 levels for the period 2008-2012.
 The waste sector contributed 2.8% of greenhouse emissions in 2007, an increase of 33% from 1990 (1.46Mt in 1990 to 1.94 Mt in 2007). The emission of methane gas from landfills was the biggest constituent (90%) of this figure. 
Future emissions of greenhouse gases from waste management will depend on the future development of waste management policy. In general, at the margin, switching waste away from residual treatments will bring about a reduction in greenhouse gases, but the extent of this reduction will depend upon the nature of the switch. The level of success in diverting waste from landfill may also, at the margin, impact upon levels of climate change emissions, but again the extent of this would depend upon the alternative treatment route.

Soil

Overall the quality of soils in Ireland is good. However, there is increasing pressure on soils resulting in their physical, biological or chemical degradation.
 Currently waste management is having low impacts on national soil quality. However certain hazardous waste activities have a relatively high impact in some local areas, such activities include inappropriate disposal of certain hazardous wastes and Illegal disposal activities.
Depending on the development of future waste management policy there may be changes that impact on soil quality. Any increase in incineration, with an associated increase in hazardous waste that then has to be sent to landfill, may, at the margin increase the likelihood of soil contamination. Conversely increased use of treatment routes such as composting, and subsequent application of the compost to land may bring benefits in terms of improved soil structure.

Material Assets

Material assets are taken to be infrastructure including settlements (towns and villages etc.), buildings and infrastructure, transport infrastructure, waste infrastructure and utilities. 
The way in which future waste management policy develops will affect the nature of material assets associated with waste collection and treatment. Waste management choices may also impact on buildings through damage caused by acid rain arising from emissions of sulphur dioxide, with differing levels of emissions associated with the varying treatment routes.

Biodiversity

Ireland, compared with most other European countries, has relatively reduced biodiversity in terms of species numbers and richness. This can be accounted for by its size, island status, position at the edge of a European archipelago and glacial history (Mitchell, 2002).
 The main habitat types in Ireland are freshwater habitats, peatlands, grasslands, native woodlands, freshwater habitats, rocky habitats, and artificial habitats. Impacts to Irish biodiversity in recent years have occurred primarily as a result of habitat degradation or destruction due to anthropogenic affects including agriculture, forestry, land reclamation, urban sprawl, road construction, water pollution and climate change.
Depending on the development of future waste management policy there may be changes that impact on biodiversity. All things being equal, any marginal increase in recycling will lead to a marginal reduction in demand for primary resources. In so far as this reduction in demand for primary resources reduces impacts associated with the extraction of those resources, a reduction in impacts on biodiversity could be expected. Where this occurs, (possibly overseas) and the extent to which it occurs would be subject to some uncertainty.

Human Health

There is a lack of human health data available at a national, or regional level in relation to waste management. A major report on the effects of various forms of waste disposal commissioned by the Health Research Board in 2003 concluded that Ireland has insufficient resources to carry out adequate risk assessments for proposed waste management facilities. In relation to the detection and monitoring of the environmental impact of waste facilities, the report concluded that there is a serious deficiency of baseline environmental information in Ireland and went on to recommend that this deficiency should be remedied.
However, in an EPA survey almost half of Irish adults consider waste management to be the most important issue facing Ireland today.

Depending on the development of future waste management policy there may be changes that impact on health, principally in relation to air quality. Local air quality may decline in the vicinity of an incinerator, or alternatively an increase in recycling may also, at the margin, lead to localised impacts on air quality from the associated transport emissions. The replacement rate of waste management vehicles, on the assumption that new vehicles have lower PM and NOx emissions, will also affect the level of these emissions, with their associated health impacts. Health impacts will vary not only with the level of overall emissions, but on the number of receptors nearby. This number will be greater in urban areas, and health impacts will therefore be a result of choices about both type and location of treatment facilities.
E.1.4 Location Specific Impacts
It was decided during the scoping stage that in terms of the environmental issues to be assessed, no location specific assessments would be undertaken. This is since the Policy Direction is intended to have a generalised effect, rather than an effect at specific, defined locations. Accordingly, in terms of assessment criteria, those which can only be assessed in a location specific context (such as impacts on biodiversity) were ruled out on the basis that whilst the Policy Direction may have such impacts, they cannot be meaningfully estimated given the more general effect of the policy. 

Therefore, the potential for impacts on Natura 2000/ European sites should be identified at regional waste management plan level or individual project level for proposals relating to waste management. At these levels in the waste management hierarchy, the requirement for an Appropriate Assessment under Article 6 of the Habitats Directive would be determined in accordance with the “EU Methodological Guidance on the Assessment of plans and projects significantly affecting Natura 2000 sites”, other relevant guidance and in consultation with the Department of Environment Heritage and Local Government. Impacts on locally important sites would be avoided, minimised and/or mitigated at a lower level (i.e. EIA).
It might be argued that some location specific issues arise in the context of facilities which are already being built, or which have planning permission and their licence in place. However, these will already have been through location specific investigations of their impact, so the approach taken here seems entirely justified.
E.1.5 Criteria Used in the Appraisal of the Policy Direction

The objectives chosen as the basis the appraisal of the Policy Direction are shown in Table 2. They are shown alongside the Plans and Programmes to which they relate.
E.1.6 Alternative Policy Options Considered

Irish Waste Management Policy is currently subject to a review, the outcomes of which could alter the background policy environment in which the Policy Direction and other suggested options take effect. To the extent that Policy may change as a result, we have sought to account for the possibility that changes being considered as part of the Policy Review are implemented in future.

The alternative options were selected because they were considered to be reasonable alternative policies that might deliver the same or similar objectives to those proposed under the Policy Direction. Each of the Paragraphs in the Policy Direction has a particular objective, and could, in principle, operate independently of the other Paragraphs. 

The policy options and alternatives have therefore been considered on a Paragraph-by-Paragraph basis.

Table 2: Objectives Underpinning the Assessment of Options

	Topic
	Objective
	Relevant Policies / Policy Documents

	Waste
	Promoting treatment of MSW at the highest possible tier of the waste hierarchy


	EU Waste Framework Directive (2008), with caveats

National Biodegradable Waste Strategy (2006)

Taking Stock and Moving Forward (2004)

	
	Diversion of waste from landfill
	EU Landfill Directive (1999)

Taking Stock and Moving Forward (2004)

National Biodegradable Waste Strategy (2006)

	
	Manage waste at nearest appropriate facility
	EU Waste Framework Directive (2008)

Taking Stock and Moving Forward (2004)

	
	Minimising hazardous emissions associated with waste management
	Stockholm Convention 

EU Hazardous Waste Directive (1991)

EU Waste Incineration Directive (2000)

Air Quality Standards Regulations (2002)

National Hazardous Waste Management Plan (2008)

	
	Increasing recycling rates
	EU Waste Framework Directive (2008)

Taking Stock and Moving Forward (2004)

National Biodegradable Waste Strategy (2006)

	Climate
	Reducing GHG emissions arising from the management of waste 
	National Climate Change Strategy 2007-2012
(though in practice, these concentrate on landfill)

	
	Reducing GHG emissions from road transport of waste
	National Climate Change Strategy 2007-2012
Department of Transport, 2003: ‘Statement of Strategy: 2003-2005’

	Air 
	Reduce local air pollution from waste management
	Air Quality Standards Regulations 2002 (S.I. No. 271 of 2002)

The Environmental Protection Agency Act 1992 (Ambient Air Quality Assessment and Management) Regulations 1999

Air Pollution Act 1987

	
	Reduce local air pollution from transport associated with waste management
	Air Quality Standards Regulations 2002 (S.I. No. 271 of 2002)

The Environmental Protection Agency Act 1992 (Ambient Air Quality Assessment and Management) Regulations 1999

Air Pollution Act 1987
Department of Transport, 2003: ‘Statement of Strategy: 2003-2005’

	Sustainable Development
	Provide flexibility in waste management options so as to protect waste management choice for future generations
	Sustainable Development: A Strategy for Ireland (1997)

	Water
	Reducing impacts on water
	EU Water Framework Directive (2000)

European Communities (Water Policy) Regulations 2003 


Paragraph 1
The policy is seeking to ensure that incineration capacity does not reach a level such that waste is drawn to incineration which could have been dealt with by prevention, reuse, recycling, composting/AD of source segregated biowaste, MBT or other methods higher up the waste hierarchy;
We have sought to understand what may or may not happen ‘at the margin’ under different policy alternatives. The aim is to understand the nature of the changes in management of waste deemed likely under these alternatives, covering best and worst cases. 

The alternatives are linked to different background policy mixes, these being characterised by a matrix in which:

1) policy support for achieving very high levels of recycling is weak or strong; and

2) policy support for the delivery of Landfill Directive targets is weak or strong

This will serve to highlight the fact that the policy’s effect will be different depending upon the nature of the wider policy framework. This, in turn, will help demonstrate that the policy may be made more or less necessary for delivering improved performance, depending upon the changes in policy which are implemented in the wake of the policy review. The alternatives appraised are shown below.
	Baseline
No change

Option 1
The Agency and local authorities in the discharge of their statutory functions, should ensure that incineration capacity is limited to ensure that waste is not drawn to incineration which could have been dealt with by recycling or other methods higher up the waste hierarchy.  To this end, the aggregate capacity of licensed incinerators should not exceed 30% of municipal solid waste arisings, and from 2015 should not exceed 25% of municipal solid waste arisings.

Option 2
The Agency and local authorities in the discharge of their statutory functions should ensure that incineration capacity is limited to ensure that waste is not drawn to incineration which could have been dealt with by recycling or other methods higher up the waste hierarchy.  To this end, the aggregate capacity of licensed incinerators should not exceed 30% of municipal solid waste arisings in any region and from 2015 should not exceed 25% of municipal solid waste arisings in any region.  

Option 3
The Agency and local authorities in the discharge of their statutory functions, should ensure that capacity for non-landfill residual waste treatment is limited to ensure that waste is not drawn into residual waste treatments which could have been dealt with by recycling or other methods higher up the waste hierarchy.  To this end, the aggregate capacity of licensed non-landfill residual waste treatment should not exceed 30% of municipal solid waste arisings, and from 2015 should not exceed 25% of municipal solid waste arisings.

Here, by ‘non-landfill residual waste treatment’, we mean any treatment of waste which is left over after segregation at source, including MBT and mechanical treatments. The rationale for not including landfill itself is that the assumption is that the balance of material which is source segregated and residual waste which is treated in ways other than landfill has to go somewhere. Landfilling of untreated residual waste, whilst not being desirable from the environmental perspective, would be expected to be the outlet for remaining material.

Option 4
The Agency and local authorities in the discharge of their statutory functions, should ensure that capacity for non-landfill residual waste treatment is limited to ensure that waste is not drawn into residual waste treatments which could have been dealt with by recycling or other methods higher up the waste hierarchy.  To this end, the aggregate capacity of licensed non-landfill residual waste treatment should not exceed 30% of municipal solid waste arisings in any region and from 2015 should not exceed 25% of municipal solid waste arisings in any region.  


Paragraph 2

The policy is seeking to ensure that the waste hierarchy is complied with in that local authorities, as waste management authorities, do not direct holders of waste to deliver it to lower elements in the waste hierarchy, thereby preventing them acting in support of waste management options at the bottom of the hierarchy
Of greatest interest here are the implications of the approach in different collection market situations. The approach effectively makes all incinerators ‘merchant plant’ (where the economics of the open market drive the decision to invest) but makes it possible to drive material into facilities higher in the hierarchy. The options are:

	Baseline
No change

Option 1
A local authority should not attach a condition to a permit to direct that waste be taken to a landfill or incinerator.


Paragraph 3

The policy is seeking to ensure that the waste hierarchy is complied with in that local authorities as waste management authorities could direct holders of waste to deliver it to higher elements in the waste hierarchy, thereby encouraging them to act in support of waste management options at the top of the hierarchy.

As with Paragraph 2, the implications of the approach in different collection market situations is of greatest interest. The options are:

	Baseline
No change

Option 1
A local authority may attach a condition to a permit to direct waste to a facility higher in the waste hierarchy including facilities for or which enable its reuse, recycling, treatment by means of anaerobic digestion or for the production of compost.
Option 2

A local authority may attach a condition to a permit to direct waste to a facility higher in the waste hierarchy including facilities for or which enable its reuse, recycling, treatment by means of anaerobic digestion or for the production of compost. 

A local authority must not prevent, through conditions in the waste collection permit system, the development and enhancement of services designed to increase reuse, or to increase the quantity of material collected for recycling, and for composting or anaerobic digestion (where the material is segregated at source).


Paragraph 4

The policy is seeking to minimise the air pollution arising from trucks accessing waste facilities in built-up areas. The approach is to establish a baseline of how emissions are likely to develop in the absence of the policy, and contrast this with emissions expected to arise with the policy in place. The options are:

	Baseline
A scenario of ‘no change’

Option 1
Local authorities and the Agency should ensure that trucks going to waste facilities in, or accessed through, built-up areas should be of Euro V standard, in order to reduce air pollution in those areas and as soon as practicable after the adoption of the Euro VI standard insert conditions in permits or licences requiring trucks going to waste facilities in, or accessed through, built-up areas the subject of the permit or licence to be of this standard.


Paragraph 5

The policy is seeking to ensure appropriate monitoring of air pollution in the vicinity of major waste facilities. The options are:

	Baseline
No change

Option 1
Local authorities and the Agency should ensure the carrying out of the monitoring of relevant pollutants in the vicinity of major waste facilities to ensure that predicted environmental quality levels are met and to establish data for epidemiological analysis.


Paragraph 6

The policy is seeking to reduce air, soil and water pollution from incineration and comply with the Stockholm Convention.  The options are:

	Baseline

No change.

Option 1

Local authorities and the Agency should ensure that any approval given to incinerators fully complies with the objectives of the Stockholm Convention and the Protocols of the UNECE Convention on Long-range Transboundary Air Pollution. Inputs to incinerators should be controlled to prevent or reduce the potential for emissions of persistent organic pollutants, heavy metals or other pollutants, in order to reduce air, soil and water pollution.

Option 2

Local authorities and the Agency should ensure that any approval given to incinerators fully complies with the objectives of the Stockholm Convention and the Protocols of the UNECE Convention on Long-range Transboundary Air Pollution. Inputs to incinerators should be controlled to prevent or reduce the potential for emissions of persistent organic pollutants, including brominated dioxins and furans, and heavy metals or other pollutants, in order to reduce air, soil and water pollution.

Option 3

The Agency shall interpret BAT as implying at least the use of SCR for removal of NOx and dioxins. 

Option 4

The Agency shall adopt a presumption that bottom ash is hazardous unless demonstrated otherwise.


Full information on the selection of alternative policy options for appraisal is given in Section 3.0
E.1.7 Results of Assessment
The results of the assessment are discussed on a Paragraph by Paragraph basis below. The full assessment can be found in Section 7.0.
Paragraph 1

Because of the fluid nature of Irish waste management policy, Options under Paragraph 1 were assessed assuming different ‘background policy environments’. Options 2 and 4 were found to have the most positive effects. The effect is especially strong where the background policy is anything other than the least desirable one, where policy on recycling and policy with regard towards meeting the Landfill Directive targets are both weak (see Table 3). This probably sums up the status of policy as it stands today.
Table 3: Summary of Impacts Associated with Paragraph 1, Option 2
	Evaluation Criteria
	Impact

	
	Weak support recycling & LFD
	All other policy mixes

	Waste
	1
	Treatment of MSW at highest possible location on waste hierarchy
	
	

	
	2
	Diversion of waste from landfill
	
	

	
	3
	Management of waste at nearest appropriate facility
	
	

	
	4
	Minimize hazardous emissions from waste management
	
	

	
	5
	Increase recycling
	
	

	Climate
	1
	Reduce GHG emissions from waste management
	
	

	
	2
	Reduce GHG emissions from transport of waste
	
	

	Air
	1
	Reduce local air pollution from waste management
	
	

	
	2
	Reduce local air pollution from transport of waste
	
	

	Sustainable Development
	1
	Provide flexibility in waste management
	
	

	Water
	1
	Reduce impacts on water
	
	


	Key
	 

	Probable Negative
	 

	Possible Negative
	 

	Negligible/No Impact
	 

	Possible Positive
	 

	Probable Positive
	 

	Unclear
	 


In other policy configurations, it is envisaged that changes in the management of waste will occur which improve performance in respect of climate change and air quality. The effects are most beneficial where the changes in management involve the recycling of dry materials in a ‘closed loop’ manner (so the material is used to make the product from which the waste material arose), and where the recycling of food waste occurs through treatment by anaerobic digestion of the separately collected fraction.

It can be seen that there are no adverse environmental effects foreseen unless the policy environment is generally weak. As such, the most important measure to defend against the possibility of such negative impacts would be to adjust policy to ensure that the potential gains are maximised. 

It should be noted that the principle difference between Option 2 and Option 4 is that all residual waste options are included in the quota. This has the possible effect of increasing still further the potential benefits from the policy. 

Paragraph 2

Paragraph 2 effectively implies a minor change to the existing situation in which authorities cannot, in any case, direct waste for disposal, but they can direct waste for recovery. Although this change is subtle, in that it implies that waste cannot be directed for incineration even where it qualifies as recovery (by virtue of the efficiency of its energy generation), it may still have significant effects (see Table 4). Much depends upon the counterfactual scenario, which is an evolving one.

Table 4: Summary of Impacts Relating to Paragraph 2
	Evaluation Criteria
	Impact

	Waste
	1
	Treatment of MSW at highest possible location on waste hierarchy
	 

	
	2
	Diversion of waste from landfill
	 

	
	3
	Management of waste at nearest appropriate facility
	 

	
	4
	Minimize hazardous emissions from waste management
	 

	
	5
	Increase recycling
	 

	Climate
	1
	Reduce GHG emissions from waste management
	 

	
	2
	Reduce GHG emissions from transport of waste
	 

	Air
	1
	Reduce local air pollution from waste management
	 

	
	2
	Reduce local air pollution from transport of waste
	 

	Sustainable Development
	1
	Provide flexibility in waste management
	 

	Water
	1
	Reduce impacts on water
	 


	Key
	 

	Probable Negative
	 

	Possible Negative
	 

	Negligible/No Impact
	 

	Possible Positive
	 

	Probable Positive
	 

	Unclear
	 


Generally, as long as policy is not of the weak type outlined above, the policy is expected to deliver environmental benefits.

As with Paragraph 1, it can be seen that there are no adverse environmental effects foreseen unless the background policy environment is generally weak. As such, once again, the most important measure to defend against the possibility of such negative impacts arising would be to adjust policy to ensure that the potential gains are maximised. 

Paragraph 3

To our knowledge, Option 1 under Paragraph 3 is already part of the existing Waste Collection Permit Regulations. We have not, therefore, subjected this to appraisal. Option 2, however, may give rise to some benefits in ensuring that waste is not prevented moving up the hierarchy through use of waste collection permits. There are possible downsides in respect of the transport of waste, but in all other respects, the Option has the potential to generate environmental benefits. 
Table 5:
Summary of Impacts Relating to Paragraph 3

	Evaluation Criteria
	Impact, Option 1
	Impact, Option 2

	Waste
	1
	Treatment of MSW at highest possible location on waste hierarchy
	 
	

	
	2
	Diversion of waste from landfill
	 
	

	
	3
	Management of waste at nearest appropriate facility
	 
	

	
	4
	Minimize hazardous emissions from waste management
	 
	

	
	5
	Increase recycling
	 
	

	Climate
	1
	Reduce GHG emissions from waste management
	 
	

	
	2
	Reduce GHG emissions from transport of waste
	 
	

	Air
	1
	Reduce local air pollution from waste management
	 
	

	
	2
	Reduce local air pollution from transport of waste
	 
	

	Sustainable Development
	1
	Provide flexibility in waste management
	 
	

	Water
	1
	Reduce impacts on water
	 
	


	Key
	 

	Probable Negative
	 

	Possible Negative
	 

	Negligible/No Impact
	 

	Possible Positive
	 

	Probable Positive
	 

	Unclear
	 


Paragraph 4

Paragraph 4 delivers environmental benefits but since the key effects are related to air pollution from transport, relatively few of the assessment criteria are affected. There are likely to be some negative consequences in respect of greenhouse gas emissions from transport. This is because the improvement in exhaust gas abatement comes at the expense of a slight reduction in fuel efficiency.
It should be noted that although the effects are positive, our attempts to monetise the avoided air pollution damages associated with the Paragraph suggest that even over a typical vehicle life of seven years, the value of benefits are at most around €1,800 (see Table 7). Given that refuse collection vehicles typically cost in the order €150,000, this benefit is quite small relative to the additional cost which might be incurred through early replacement of a vehicle. 

Table 6:
Summary of Impacts Relating to Paragraph 4

	Evaluation Criteria
	Impact

	Waste
	1
	Treatment of MSW at highest possible location on waste hierarchy
	 

	
	2
	Diversion of waste from landfill
	 

	
	3
	Management of waste at nearest appropriate facility
	 

	
	4
	Minimize hazardous emissions from waste management
	 

	
	5
	Increase recycling
	 

	Climate
	1
	Reduce GHG emissions from waste management
	 

	
	2
	Reduce GHG emissions from transport of waste
	 

	Air
	1
	Reduce local air pollution from waste management
	 

	
	2
	Reduce local air pollution from transport of waste
	 

	Sustainable Development
	1
	Provide flexibility in waste management
	 

	Water
	1
	Reduce impacts on water
	 


	Key
	 

	Probable Negative
	 

	Possible Negative
	 

	Negligible/No Impact
	 

	Possible Positive
	 

	Probable Positive
	 

	Unclear
	 


Table 7: Annual Benefits and Benefits over Life-time of Paragraph 4 
	Year vehicle joins fleet
	Annual Benefit
(€/vehicle /year)
	Value of Benefits Over 
Seven Year Life

(€/vehicle)

	2009
	479.38
	1,833.64

	2010
	367.79
	1,581.75

	2011
	256.20
	1,391.51

	2012
	144.62
	1,265.09

	2013
	96.41
	1,204.71

	2014
	380.27
	1,147.09

	2015
	276.72
	793.66

	2016
	221.38
	535.04

	2017
	166.03
	324.64

	2018
	110.69
	164.16

	2019
	55.34
	55.34

	2020
	0
	0

	2021
	0
	0

	2022 […]
	0
	0

	2030
	0
	0


There are no negative impacts foreseen other than in respect of the potential costs of the switch. 

Paragraph 5

Paragraph 5 involves monitoring of pollution. There is no guarantee that this Paragraph would have any positive environmental impact; the effect may simply be to verify that things are as they should be. Furthermore, in order to generate the type of data required to enable detailed epidemiological studies to be carried out, the amount of data required, and the period over which it would need to be gathered, would be considerable. The period of time which would elapse might be so long as to ensure that any problems have already occurred and are not amenable to rectification.

The approach is more in the spirit of precautionary activity, and might be more reasonably considered as part of a monitoring framework to accompany other Paragraphs of the Policy Direction. 

We have assessed performance against some criteria, noting that even where the approach could have a positive (long-term) impact, this is uncertain. The positive impact might be expected to follow from the fact that operators’ approaches might be influenced by knowledge of the fact that emissions were being routinely monitored.

Table 8: Summary of Impacts Relating to Paragraph 5
	Evaluation Criteria
	Impact

	Waste
	1
	Treatment of MSW at highest possible location on waste hierarchy
	 

	
	2
	Diversion of waste from landfill
	 

	
	3
	Management of waste at nearest appropriate facility
	 

	
	4
	Minimize hazardous emissions from waste management
	 

	
	5
	Increase recycling
	 

	Climate
	1
	Reduce GHG emissions from waste management
	 

	
	2
	Reduce GHG emissions from transport of waste
	 

	Air
	1
	Reduce local air pollution from waste management
	 

	
	2
	Reduce local air pollution from transport of waste
	 

	Sustainable Development
	1
	Provide flexibility in waste management
	 

	Water
	1
	Reduce impacts on water
	 


	Key
	 

	Probable Negative
	 

	Possible Negative
	 

	Negligible/No Impact
	 

	Possible Positive
	 

	Probable Positive
	 

	Unclear
	 


Paragraph 6

The assessment of the different Options under Paragraph 6 is shown in Table 9. The assessment shows a broadly positive impact against the criteria, with the possible exception of diverting waste from landfill. In some scenarios, it may be that implementing the Options leads to greater quantities of waste being landfilled, potentially at hazardous waste landfills, than is currently the case. Comment on the assessment against each criterion is given below.

The principle negative impacts, at least as envisaged under the assessment, are related to Option 4, which may lead to an increase in landfilling of ash residues, particularly bottom ash. This is, however, an intentional effect rather than a negative consequence of the policy. The aim is to seek to reduce problems which might otherwise occur if bottom ash which contained hazardous components was used in, for example, road construction projects. 

It is important to note that Options 3 and 4 are, strictly speaking, complements to, as opposed to alternatives to, Options 1 and 2. Indeed, these Options merely seek a more effective implementation of existing legislation and regulation. 
Table 9: Summary of Impacts Relating to Paragraph 6

	Evaluation Criteria
	Paragraph 6

	
	Option 1
	Option 2
	Option 3
	Option 4

	Waste
	1
	Treatment of MSW at highest possible location on waste hierarchy
	 
	
	
	

	
	2
	Diversion of waste from landfill
	 
	
	
	

	
	3
	Management of waste at nearest appropriate facility
	 
	
	
	

	
	4
	Minimize hazardous emissions from waste management
	 
	
	
	

	
	5
	Increase recycling
	 
	
	
	

	Climate
	1
	Reduce GHG emissions from waste management
	 
	
	
	

	
	2
	Reduce GHG emissions from transport of waste
	 
	
	
	

	Air
	1
	Reduce local air pollution from waste management
	 
	
	
	

	
	2
	Reduce local air pollution from transport of waste
	 
	
	
	

	Sustainable Development
	1
	Provide flexibility in waste management
	 
	
	
	

	Water
	1
	Reduce impacts on water
	 
	
	
	


	Key
	 

	Probable Negative
	 

	Possible Negative
	 

	Negligible/No Impact
	 

	Possible Positive
	 

	Probable Positive
	 

	Unclear
	 


E.1.8 Monitoring

A monitoring framework has been developed for the purposes of monitoring the more important effects, potentially positive and negative, of the Policy Direction. Suggestions have also been made in respect of what sorts of change might trigger a review of the Policy Direction. The key indicators which it is suggested should be monitored are set out below. In some cases, it is suggested that approaches to monitoring need to be determined.
Table 10: Indicators to be Monitored
	Indicator 

	Recycling rate being achieved. This to be monitored for:

Household waste
Commercial waste
Municipal waste

	Residual waste sent to landfill without treatment

Biodegradable waste landfilled

	Total and regional incineration capacity

	Chlorinated (and brominated) dioxins as well as PAH and PCBs and hexachlorobenzene from incineration, including in ash residues

	Proportion of total incineration capacity equipped with SCR 

	Emissions of NOx and dioxins from incinerators with and without SCR

	Proportion of ash tested before disposal (note it would be assumed that the ash would be required to undergo a degree of carbonation to stabilise the ash and address high CaO levels before testing)

	Proportion of ash samples found to be non-hazardous 
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1.0 Introduction
This Environmental Report (ER) sets out to appraise the proposed Section 60 Policy Direction on a Proposed Cap to the Volume of Municipal Waste Arisings (MSW) which may be Incinerated in Ireland and Other Matters, henceforth referred to as ‘the Policy Direction’ or PD. The ER has been developed within the context of a Strategic Environmental Assessment (SEA). In doing so, it fulfils the requirements for developing an ER, as set out in European Directive 2001/42/EC (henceforth known as the SEA Directive) and its transposition into Irish Law in S.I. No.435/2004 and S.I. No. 436/2004.

Schedule 2 of S.I. No. 435/2004 requires that the following information shall be contained in an Environmental Report: 
· An outline of the contents and main objectives of the plan or programme, and relationship with other relevant plans or programmes;
· The relevant aspects of the current state of the environment and the likely evolution thereof without implementation of the plan or programme;
· The environmental characteristics of areas likely to be significantly affected; 

· Any existing environmental problems which are relevant to the plan or programme including, in particular, those relating to any areas of a particular environmental importance, such as areas designated pursuant to the Birds Directive or the Habitats Directive;
 
· The environmental protection objectives, established at international, Community or Member State level, which are relevant to the plan or programme and the way those objectives and any environmental considerations have been taken into account during its preparation;
· The likely significant effects
 on the environment, including on issues such as biodiversity, population, human health, fauna, flora, soil, water, air, climatic factors, material assets, cultural heritage including architectural and archaeological heritage, landscape and the inter-relationship between the above factors; 

· The measures envisaged to prevent, reduce and as fully as possible offset any significant adverse effects on the environment of implementing the plan or programme; and 
· An outline of the reasons for selecting the alternatives dealt with, and a description of how the assessment was undertaken including any difficulties (such as technical deficiencies or lack of know-how) encountered in compiling the required information;
· A description of the measures envisaged concerning monitoring in accordance with Article 10; and
· A non-technical summary of the information provided under the above headings.
This Environmental Report provides this information in a form relevant to the nature of the PD.
1.1 Strategic Environmental Assessment
An Environmental Research, Technological Development and Innovation (ERTDI) Report published by the Environmental Protection Agency on the Strategic Environmental Assessment process defines Strategic Environmental Assessment as follows:

“SEA is a systematic, on going process for evaluating, at the earliest appropriate stage of publicly accountable decision making, the environmental quality, and consequences, of alternative visions and development intentions incorporated in policy, planning or programme initiatives, ensuring full integration of relevant biophysical, economic, social and political considerations”.
 
The overall objective of strategic environmental assessment (SEA) is to evaluate the likely significant environmental impacts of implementing the Policy Direction (PD) at a strategic level. The process involves evaluating the environmental quality and consequences of the proposal and other reasonable alternative policies in the course of the preparation, and before adoption of, the Direction. 
The aim of SEA is to provide for a high level of protection of the environment and to contribute to the integration of environmental considerations into the preparation and adoption of specified plans and programmes with a view to promoting sustainable development. Eleven sectors, one of which is waste management, are designated such that competent authorities must subject specific plans and programmes to SEA. 

The assessment procedure, in accordance with the EU and national legislation, requires the scoping and preparation of an environmental report, the carrying out of consultations and the taking into account of these consultations in decision-making that must then be reported on publicly. The legislation provides for statutory consultation with prescribed environmental authorities, as well as extensive public consultation. It is regarded as essential that all key stakeholders that wish to participate in and be informed of the process – including relevant Members States, individuals and organisations - are provided with the opportunity to do so, particularly at the Environmental Report stage.
Within Ireland, statutory consultation is required to be undertaken with the Environmental Protection Agency (EPA). 
Where it appears that the plan or programme might have significant effects in relation to architectural or archaeological heritage, or to nature conservation, the Minister for the Environment, Heritage and Local Government is to be consulted. 
Article 11 of SI No 435 (2004) - European Communities (Environmental Assessment of Certain Plans and Programmes) Regulations 2004 states:
11. (1) Prior to making a decision on the scope and level of detail of the information to be included in an environmental report, the competent authority shall give notice in accordance with sub-article (2) to the environmental authorities specified in article 9(5), as appropriate.

The authorities referred to in Article 9(5) are:

(a) the Environmental Protection Agency,

(b) where it appears to the competent authority that the plan or programme, or modification to a plan or programme, might have significant effects in relation to the architectural or archaeological heritage or to nature conservation, the Minister for the Environment, Heritage and Local Government,

(c) where it appears to the competent authority that the plan or programme, or modification to a plan or programme, might have significant effects on fisheries or the marine environment, the Minister for Communications, Marine and Natural Resources.

As the PD does not appear to have significant effects on fisheries or the marine environment, the Minister for Communications, Marine and Natural Resources was not consulted. Consultation has been undertaken with DEHLG and with the other statutory consultee, the Environmental Protection Agency (EPA). The former occurred through meetings with representatives of DEHLG. The latter involved, in the first instance, a meeting with the Director and Senior Scientific Officer in the Office of Climate, Licensing and Resource Use. This was followed by submission of an early draft of the report in the scoping stage for review by the EPA’s SEA Unit. 

This process was designed to fulfil the requirements of Article 11(2) of SI No 435 (2004). Two sets of comments were received and have been taken into account in the development of the Environmental Report. The manner in which comments have been acted upon in the development of the Environmental Report is shown in Appendix A.3.0. 
1.2 Consultation on the Environmental Report
It is a requirement that the Environmental Report be issued along with the Draft PD, and that it is subject to public consultation. The consultation is to allow for comments on the Report and these comments may influence the ultimate design of the PD. 
The Consultation will be conducted by the Department of the Environment, Heritage & Local Government with a deadline of four weeks for receipt of submissions or comments from the date of publication of the 'Notice for Public Consultation'. This is in line with Article 13 of SI No 435 (2004). 
Once all consultation responses have been received, the implications of the comments therein for the PD will considered. Once the PD has been adopted, then in line with Article 16 of SI No 435 (2004), notification of adoption will be published, and a post-adoption Statement will be made available. This will include a summary of how consultations have influenced the PD’s final design. 
2.0 Section 60 Policy Direction
The Department of the Environment, Heritage and Local Government’s Statement of Strategy 2008-2010 sets out the key challenges and issues to be addressed by the Department over the period 2008-2010.  The strategy states:

“In terms of waste, a suite of policies developed by the Department over the last decade has provided the framework for the implementation of national policy. This has led to considerable success, particularly in terms of recycling. The new Programme for Government indicates a further development of waste and resource policy in the direction of sustainability. In particular, to minimise waste going to landfill and incineration, the Government is committed to introducing Mechanical and Biological Treatment (MBT) as one of a range of technologies to be utilised.  A major international review being undertaken by the Department will address how best to implement waste prevention and minimisation, and the emergence of new technologies in waste management.”

The Programme for Government contains a range of commitments in respect of waste management policy. These commitments have added significance in the context of Ireland’s obligations under the EU Landfill Directive. Meeting the Landfill Directive targets, and thereby avoiding the risk of infringement proceedings before the European Court of Justice, will entail significantly increasing the quantity of biodegradable material which is either not landfilled, or treated so as to reduce its biodegradability.

As noted above the Minister has already commissioned an international team of consultants to carry out a review of policy to deliver on the commitment made in the Programme for Government. In the meantime, waste infrastructure is developing within the framework of existing and evolving policy, and broadly in line with the Regional Waste Management Plans (RWMPs) for which local authorities have statutory responsibility under the Waste Management Acts. 
It is the intention of Government to put in place new, and more sustainable policies in the wake of the review. Principally, this means ensuring the development of methods of waste management best suited to environmental requirements and in particular achieving optimum protection of the environment having regard to all relevant environmental issues including those referred to in the Programme for Government.  
The Minister is concerned that, on foot of developments set in train by the drafting of the Regional Waste Management Plans, any overcapacity in incineration could create an economic incentive which would draw waste down the waste hierarchy, or equivalently, prevent its movement up the hierarchy. This is a particular concern in the light of the existing powers invested in local authorities to issue waste collection permits, and to determine how waste should be collected, and what waste collectors may do with their waste. These are the concerns which underpin the objectives of the PD. 
It should be noted, therefore, that the PD does not, in and of itself, constitute a means to meet the targets under Article 5 of the Landfill Directive. Rather, it seeks to influence the manner in which such targets are met. 
2.1 Proposed Interim Policy Actions

In this context, the Minister for the Environment, Heritage and Local Government is considering a series of interim policy actions which would accelerate progress towards meeting the Landfill Directive targets. In addition to (and distinct from) these, the Minister proposes to issue a Policy Direction under Section 60 of the Waste Management Act 1996 to the Environmental Protection Agency and local authorities in relation to the exercise of their relevant functions under the Act in relation to municipal waste incineration capacity.
 
In performing their functions under the Waste Management Act 1996, the Environmental Protection Agency and local authorities shall have regard to any directions given by the Minister under Section 60. The Minister cannot, however, exercise power or control over the EPA or local authorities through issuing Policy Directions, though it is expected that they would seek to follow such Directions. 
The other objectives of the proposed Policy Direction are set out below. 
2.2 Objectives 

The Objectives of the PD have been described as:

1) to ensure that incineration capacity does not reach a level such that waste is drawn to incineration which could have been dealt with by prevention, reuse, recycling, composting/AD of source segregated biowaste, MBT or other methods higher up the waste hierarchy;

2) to ensure that the waste hierarchy is complied with in that local authorities, as waste management authorities, do not direct holders of waste to deliver it to lower elements in the waste hierarchy, thereby preventing them acting in support of waste management options at the bottom of the hierarchy;

3) to ensure that the waste hierarchy is complied with in that local authorities as waste management authorities could direct holders of waste to deliver it to higher elements in the waste hierarchy, thereby encouraging them to act in support of waste management options at the top of the hierarchy;

4) to minimise the air pollution arising from trucks accessing waste facilities in built-up areas;

5) to ensure appropriate monitoring of air pollution in the vicinity of major waste facilities; 

6) to reduce air, soil and water pollution from incineration and comply with the Stockholm Convention.
The first three of these objectives specifically relate to the issue of capacity, and Objectives 1 and 2, in particular, are complementary. The fourth of these Objectives is somewhat different in that it applies to all facilities and seeks early adoption of vehicles equipped with the most advanced emissions standards. The fifth and sixth Objectives clearly pertain to the emissions from incineration facilities, particularly in respect of Pesistent Organic Pollutants (POPs) from incineration. 
2.3 Proposed Policy Direction
The proposed PD contains a number of ‘sub-directions’, with each Paragraph designed to achieve one of the Objectives set out above. The proposed PD is as follows:

1.
The Agency and local authorities in the discharge of their statutory functions, should ensure that incineration capacity is limited to ensure that waste is not drawn to incineration which could have been dealt with by recycling or other methods higher up the waste hierarchy.  To this end, the aggregate capacity of licensed incinerators should not exceed 30% of municipal solid waste arisings, and from 2015 should not exceed 25% of municipal solid waste arisings. [Alternative text subject to SEA: The Agency and local authorities in the discharge of their statutory functions, should ensure that the aggregate capacity of licensed incinerators should not exceed 30% of municipal solid waste arisings in any region and from 2015 should not exceed 25% of municipal solid waste arisings].  

2.
A local authority should not attach a condition to a permit to direct that waste be taken to a landfill or incinerator.
3.
A local authority may attach a condition to a permit to direct waste to a facility higher in the waste hierarchy including facilities for or which enable its reuse, recycling, treatment by means of anaerobic digestion or for the production of compost. 

4.
Local authorities and the Agency should ensure that trucks going to waste facilities in, or accessed through, built-up areas should be of Euro V standard, in order to reduce air pollution in those areas and as soon as practicable after the adoption of the Euro VI standard insert conditions in permits or licences requiring trucks going to waste facilities in, or accessed through, built-up areas the subject of the permit or licence to be of this standard.

5.
Local authorities and the Agency should ensure the carrying out of the monitoring of relevant pollutants in the vicinity of major waste facilities to ensure that predicted environmental quality levels are met and to establish data for epidemiological analysis.
6. 
Local authorities and the Agency should ensure that input to incineration is controlled to prevent or reduce the potential for emissions of persistent organic pollutants, heavy metals or other pollutants, in order to reduce air, soil and water pollution and to comply with the Stockholm Convention.

In the rest of this document, we refer to parts of the PD by reference to the above paragraph numbers (e.g. Paragraph 1).

2.4 Methodology for the SEA Environmental Report
As mentioned above, Irish Waste Management Policy is currently subject to a review, the outcomes of which could alter the background policy environment against which the PD and other suggested options takes effect. To the extent that Policy may change in future, we have sought to account for the possibility that changes being considered as part of the policy review are implemented.

In addition, each of the Paragraphs in the PD has a particular objective, and could, in principle, operate independently of the other Paragraphs. 

Consequently, the analysis for the PD will be approached in the following way:

· We consider the PD on a Paragraph-by-Paragraph basis;

· Analysis of each Paragraph of the PD, and alternative options proposed, is undertaken on the basis of consideration as to the likely effect under different policy configurations (deemed representative of policy as it might be in the future). This allows for the PD’s impact to be considered in the context of the evolving policy;
· In doing so, we highlight the policy configurations against which each Paragraph of the PD (and alternatives) are most likely to deliver significant benefits; and
· We also highlight, as appropriate, which Paragraphs might need to be amended, or could become less relevant, under specific changes in policy which could occur in future.
3.0 Alternative Policy Options to be Considered
Consistent with the requirements of SEA, we have sought to consider alternative ways of delivering the objectives of the PD. Consistent with Article 5(1) of the SEA Directive, the alternatives were selected because they were considered to be reasonable alternative policies that might deliver the same or similar objectives to those proposed under the PD.
 In line with our methodological approach, we have considered these on a Paragraph-by-Paragraph basis. 
At the outset, we consider the broader issue of the level at which incinerator capacity might be deemed to be preventing the movement of municipal waste up the hierarchy. This depends essentially upon two issues:

· The rate at which the municipal solid waste (MSW) stream grows; and

· The extent to which recycling and composting / digestion (of source-segregated municipal waste streams) rates could be increased in future in Ireland. 

These issues are discussed below.

3.1 Growth Rates and Capacity

Incinerators are investments which are typically made with a view to operating the facility over an extended period of time, typically of the order 20 years. It is also not uncommon for facilities to take many years to procure, take through the process of obtaining relevant planning consents and pollution control licences, to construct and to commission. 

This lengthy period of gestation, combined with the long life-time of a facility, presents a number of problems in the context of a country where recycling and composting / digestion rates are increasing, and where they appear to have considerable scope for further increases (see Section 3.2 below). If one was seeking to ensure that an incinerator was not overspecified with respect to the quantity of waste available after recycling and composting / digestion, one would need to know:

1) How MSW generation will change over time; and

2) How recycling and composting / digestion rates for MSW will change over time.
Subtracting the quantity of MSW recycled and composted / digested from the total would give a quantity of ‘residual waste’. This may be suitable for incineration, though it might not be unreasonable to expect periods of maintenance to lead to requirements for treatment / disposal elsewhere, or alternatively, some wastes may simply be ill-suited to incineration. The simplicity of the above presentation itself presumes that there would be no competition for the remaining materials – the residual waste – from other facilities. If such competition existed, then additional questions regarding the likelihood of the facility being the favoured destination of residual waste would need to be asked.

The issue of recycling and composting / digestion rates is covered in more detail below. However, the question of capacity is explored below through a hypothetical exercise.

· Suppose a Region generated 1 million tonnes of MSW in 2007; 

· Suppose that in the past, and reflecting national developments, the household waste fraction has grown at 3.8% over the last 12 years and 2% per annum over the last six years;
· Suppose also that that in the past, and reflecting national developments, the non-household waste fraction of municipal waste has grown at 9% over the last 12 years and 8% per annum over the last six years;  

· Suppose that reflecting the national picture, household waste is around 53% of municipal solid waste (MSW) and non-household waste accounts for 47% of MSW; and 
· Suppose that the current recycling and composting / digestion rates for household waste and non-household MSW are 26% and 48%, respectively.

The amount of waste which remains after recycling and composting / digestion would be 636,600 tonnes in 2007. 
The procuring authority faces an interesting decision, given the timeframe during which the facility will be operating. Does it, for example:

a) Decide to plan to be able to incinerate all MSW for the whole of the period for which the facility is due to be operational. The authority would need to understand the maximum quantity over the period to around 2030-2035 if it is was commencing procurement today; or

b) Decide to plan to be able to incinerate all MSW up to the mid-point of the period for which the facility is due to be operational. The authority would need to understand the maximum quantity over the period to around 2020-2025 if it is was commencing procurement today; or

c) Decide to plan to be able to incinerate all MSW at the start of the period where the facility is due to be operational. The authority would need to understand the quantity of residual waste in around 2013-2016 if it is was commencing procurement today; or
d) Decide to plan to be able to incinerate only that MSW which is left after recycling and composting / digestion during the period though which the facility operates, setting a maximum capacity for the facility at the lowest level of residual waste deemed likely over the period?
The list above is not exhaustive, but it highlights the extent to which the rationale for specifying a given level of capacity may vary, depending upon the philosophy adopted. These philosophies are quite distinct, and they are likely to be reflected in quite differing views – more and less optimistic – regarding the likelihood of high rates of recycling being achieved, or whether higher or lower growth rates should be planned for. 

There are myriad permutations in respect of assumptions regarding:
· Growth rates

· Recycling achievement; and

· ‘Decision rule’.

To highlight this, we note:

i. A planner adopting the philosophy characterised by a) above, and who extrapolates forward for 28 years on the basis of twelve years’ data of varying quality, and which assumes no increase in recycling rates will occur, will plan for a facility of capacity 3.8 million tonnes;
ii. A planner adopting the philosophy characterised by b) above, and who  extrapolates forward for 18 years on the basis of twelve years’ data of varying quality, and which assumes no increase in recycling rates will occur, will plan for a facility of capacity 1.4 to 1.9 million tonnes. The difference relative to the previous example highlights the significance of the growth rate assumption and its influence over time;

iii. A planner adopting the philosophy characterised by c) above, and who extrapolates forward on the basis of the most recent six years’ data, and which assumes no increase in recycling rates will occur, will plan for a facility of capacity 0.8 to 1 million tonnes. The difference relative to the previous example again highlights the significance of the perspective taken regarding the growth rate;

iv. A planner adopting the philosophy characterised by c) above, and which extrapolates forward on the basis of the most recent six years’ data, and which assumes that household recycling rates increase to 50% by 2013 and non-household recycling rates increase to 60% by 2013, will plan for a facility of capacity 0.6 to 0.7 million tonnes. The difference relative to the previous example highlights the significance of the growth rate assumption;
v. A planner adopting the philosophy characterised by d) above, and which takes the view that the past might not be the best guide for the future, especially where this might lead to overcapacity, might assume that waste will not grow as fast in future, precisely to minimise the likelihood that excess capacity will be developed. If it extrapolates household waste at 0% growth and non-household MSW at 3%, and if it assumes that household recycling rates increase to 70% by 2020 and non-household recycling rates increase to 80% by 2013, it will plan for a facility of capacity 0.3 million tonnes; and

vi. A planner adopting the philosophy characterised by a) above, which extrapolates forward for 28 years on the basis of twelve years’ data of varying quality, and which assumes that household recycling rates increase to 70% by 2020 and non-household recycling rates increase to 80% by 2013, will plan for a facility of capacity 1.5 million tonnes. 

These differences are enormous. They highlight how sensitive the specification of capacity is to one or two key assumptions about how the future of waste management may look. Depending upon how data is used, views as to future recycling rates, and the philosophy underlying the specification of capacity, the planner could provide an argument for a facility of capacity anywhere between 0.3 million tonnes and 3.8 million tonnes. Even where assumptions about recycling rates remain constant, for example, under v and vi, but where only the assumptions concerning growth rates, and the philosophy adopted are changed, the range of planned capacity ranges from 0.3 to 1.5 million tonnes. 
This suggests that as planners look forward, the less optimistic they are concerning future possibilities in terms of constraining growth, and the further they look into the future to specify capacities, the more likely there is to be a structural problem of excess capacity, with the effect that the procuring authority either overspends, or it takes actions to ensure that the sunk costs incurred in the investment are protected through, for example, avoiding expenditure on other forms of waste management such as recycling, or, where this was deemed legitimate, directing waste which it does not collect to those facilities which it has procured. 
3.2 Recycling Rates

The aim of the SEA process is to appraise policies, and reasonable alternatives to them, to meet specific objectives. Here, the principle objective of much of the PD is to avoid incineration being developed at the possible expense of increasing recycling, the presumption being that recycling is environmentally superior. The environmental issue is considered in more detail in the assessment below. 

Statutory consultees have questioned whether the level of recycling which is implicitly deemed achievable can, in fact, be met. Their concerns relate to:

1. The supposition that Ireland is ‘different’, and that this makes the achievement of high levels of recycling more difficult; 

2. The ‘need to give detailed consideration to the economics of collection and processing, especially for ‘sub economic collection’, and to what may happen when commodity prices decrease rapidly as has recently happened’; and

3. The suggestion that the municipal waste characterisation project (2004/5) showed that materials in the household residual and recycling streams are contaminated with e.g. water and organic material, and that this makes it difficult to achieve 90% capture rates unless the material is kept cleaner at source.

In response to the first point, it is unclear to us why a given recycling rate would be more or less difficult to achieve in Ireland than anywhere else. The implied assumption that it might be more difficult seems to be a subjective one, with little analysis used to support the supposed impossibility of achieving things in Ireland which may be achieved elsewhere. The lack of indigenous reprocessing necessitates export of materials for recycling, but other countries are increasingly, at the margin, exporting material which they collect for recycling. In addition, the opportunities for collection and treatment of biowaste have, thus far, not been pursued with any vigour in Ireland, and this is reflected in the capture rates being achieved for different materials from the household and non-household MSW streams, shown in Figure 1 and Figure 2 below (the relevant bars are referred to as ‘organics’). These show that organic wastes are barely being targeted for composting / digestion, but that the potential is significant. Policy is already in development to enhance material recovery of these streams.
In response to the second point, it would be unusual if policy for the medium to long-term were to be shaped by short-term movements in commodity prices. There is no reason to believe that the commodity price falls of the second half of 2008 will lead to a permanently low price for secondary materials, and indeed, prices have already recovered somewhat since that time. It would be no more sensible to assume that commodity prices would remain depressed at the late 2008 levels than it would have been to assume that they would remain at the high levels of the first half of 2008 indefinitely. Commodity prices will, as they always do, fluctuate.

Figure 1: Materials Captured (recovered) and Uncaptured (landfilled), Household Waste
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Source: EPA (2009) National Waste Report 2007, Johnstown Castle Estate: EPA.

Figure 2: Materials Captured (recovered) and Uncaptured (landfilled), Commercial Waste
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Source: EPA (2009) National Waste Report 2007, Johnstown Castle Estate: EPA.

Furthermore, the costs of collection in a given area depend upon how the collection system is configured. It is not clear what the term ‘sub economic’ means regarding a collection system. Presumably, people in areas which are deemed to be ‘sub economic’ for collection do produce waste, and do manage that waste in some way. There are good reasons to suppose that through optimisation of collection systems in ways which are adapted for the circumstances of particular dwellings, costs can be maintained at low levels (through, for example, changing the frequency of collection of different components of the waste stream). 
In any case, strictly speaking, the issue of costs is not a matter for the SEA. It should also be noted that where recycling is concerned, to the extent that environmental benefits may accrue from the activity, there are externalities which remain un-priced in the given market context. In this context, it should be noted that the Minister has already consulted upon a Waste Facility Levy which will affect the costs of residual waste treatment / disposal. To the extent that the economics of separate collection for recycling and composting / digestion are affected by the avoided costs of residual waste treatment / disposal, the economics of separate collection would be expected to become more, not less favourable. Finally, the prices for many secondary materials is already recovering, highlighting the fact that to base policy on short term commodity price movements would not be a sensible approach. Indeed, it would appear that the price falls were preceded by a period of unusually high prices in 2008, so that prices appear to be moving back to levels achieved in 2007. This is not to deny the fact that the recycling sector will have been affected by price falls in late 2008, but equally, the period immediately preceding the collapse in prices would have been a particularly good one for the recycling sector.
The third point above, whilst well made, merely emphasis the point that meeting high recycling rates requires separation at source, and minimal loss rates (as ‘rejects’) of those materials which are collected for recycling. There are likely to be linkages from the quality issue to the issue of prices received for secondary materials for obvious reasons. 
Notwithstanding these points, given the nature of the PD, and what Paragraph 1 seeks to achieve, it is worth stating that the important question is probably not ‘what recycling rates could be achieved today if no changes in composition of waste were experienced’. The objective has a forward looking aspect to it, recognising that incinerators are investments with a lifespan of around twenty years. A relevant question, therefore, is ‘what might the levels of recycling be in a period of a decade or so?’ This question is, in practice, extremely difficult to answer. We note, however:

· That predictions as to what Ireland might be capable of recycling have no history of being accurate. Targets for recycling rates to be met by 2013, which were being described as ‘challenging’ in 2004, were achieved by 2005, well ahead of schedule, and with organic wastes barely being touched (see Figure 1 and Figure 2);
· That elsewhere, experience has been similar, and that locally, this can create situations where growth in recycling is held back by investments in incineration, made on the basis of lower planned rates of recycling; and

· That experience elsewhere also suggests that the highest rates of recycling being achieved are increasing over time (not falling). 

It is important to stress that the question as to what levels of recycling could be achieved in future, and what that might imply for maximum levels of recycling, is not the same as the question ‘how high is the recycling rate today?’ or even, ‘what recycling rate could be achieved today?’ It is a future-oriented question, and one whose answer will be affected by policy, and wider developments in the nature of products, consumption and waste. 

3.2.1 What Could be Achieved Through Recycling and Composting / Digestion?

There is no fixed maximum rate for recycling and composting / digestion of waste streams (for Ireland or anywhere else). The composition of waste streams, and the processes available for recycling them, will change over time, and are, at the margin, amenable to being shifted by policy. Technologies also change, allowing for new uses of materials collected separately from the waste stream. A brief review of recent history would demonstrate that in developed economies, where the challenges of recycling are arguably growing as the waste stream becomes more complex, the highest recycling rates being achieved are trending upwards over time, not down. Today, it is not uncommon for municipal waste recycling rates of 70% to be achieved in some areas and regions, though no Member State achieves this rate country wide. Some regions where this rate is achieved do, however, cover a much larger population (and waste quantity) than Ireland. 
In Italy, the source separation of food waste has become a cornerstone for the achievement of very high recycling rates in some areas. In the Consorzia Priula, a consortium of municipalities near Treviso, the recycling rate for the area was 78% in 2007. The figures for each municipality are shown in Figure 3. Figures for those municipalities included within the Consortium are shown in Figure 4, which shows how quickly the residual waste quantities dropped once a quality source separation scheme was put in place alongside pay-by-use charges. 
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Figure 3: Recycling Rates in Priula, 2000 and 2007

Source: Consorzio Priula
Figure 4: Effects of Charging Scheme in Priula
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Source: Consorzio Priula
Similar recycling rates can be observed in the area around Udine, in Italy, where food waste collections were introduced in 2008. Recycling rates in the area were averaging just under 80% in 2008 (see Figure 5). These examples are interesting precisely because they are recent examples from a nation which has not been widely viewed as a ‘high recycling nation’. They indicate that through novel adaptations of existing ideas, notably the intensively targeted collection of food waste, very high recycling rates can be achieved when such systems are implemented alongside pay by use.

Rates can be similarly high in other countries. The County of Schweinfurt in Germany achieves high recycling rates again through a combination of pay-by-use, and collection systems which are convenient and of broad scope. Figure 6 shows how, following the revision of the pay-by-use scheme in 1998/99, the recycling rate increased significantly to 76%, with residual waste falling to 92 kg per inhabitant.

Figure 5: Recycling Rates Around Udine
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Figure 6: Effects of Charging Scheme in Landkreis Schweinfurt
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Source: Hogg, D. (2006) Impact of Unit-based Waste Collection Charges ENV/EPOC/WGWPR(2005)10/FINAL, Paris: OECD
Some general observations are as follows:

· The highest recycling rates for household waste achieved over an area of a given size (in terms of household numbers) tends to decline as the number of households covered increases (so in the best Italian regions, recycling rates are moving towards 60%, whilst at the local level, they may exceed 70%, though at the national level, rates are now around 50%). This is because recycling rates are calculated as averages. The larger the number of households covered, the lower the maximum rate for the area of that size becomes. This is not necessarily due to ‘limits’. It may equally relate to the (limited) extent of diffusion of high performance systems across a region;
· Even so, household recycling rates of 70% are achieved in regions with a greater number of households than are present in the whole of Ireland. For example, Flanders, a region of 6 million inhabitants in 308 municipalities (grouped in 25 intermunicipal waste management associations) achieved a rate for separate collection of 71% in 2005.
 

· The rates of recycling of municipal waste for the leading EU Member States – these are Austria, Germany, Belgium, Netherlands and Italy – are, according to most recent data, recycling 64%, 62%, 60%, 50% and 60%, respectively, of municipal waste according to preliminary figures produced from Eurostat data for 2007. The figures for Austria, Germany and Belgium are country estimates, with the figures for 2006 suggesting rates of 67%, 62% and 58% respectively;

· Recycling rates tend to be highest in rural and suburban areas. In this respect, one could argue that Ireland ought to be capable of achieving higher, not lower, rates of recycling, though in practice, much depends upon how the matter is approached. In some rural regions of Austria, such as Upper Austria, the collection of recyclables is not so heavily focused on collection from the kerbside / doorstep, yet the recycling rate still reaches 70% (see Box 1). This experience highlights how adapting the collection of materials to specific circumstances can enable the achievement of high recycling rates in rural areas in an efficient manner. Other regions of Austria achieve high recycling rates in areas of relatively low population density. 

This brief review is at least suggestive of what might be achieved in future. If recycling rates of 70% or so are becoming more common locally, and if the trend is upwards, it would seem to make sense to consider targeting those sorts of rates in a country where the waste management system is ‘in development’. 

Box 1: Recycling Centres in Upper Austria
The company LAVU AG operates a system of bring collection centres across Upper Austria. The Region is organised into 445 municipalities grouped into 18 provinces which are responsible for waste management in their area. The Region covers 1.4 million inhabitants, living in 550,000 hhlds, across an area of 12,000 km2. 
In 1990, more than 60% of waste was sent to landfill. Now, 30% of waste is sent for some form of disposal. This change has been based upon a system of bring banks and the introduction of Waste Collection Centres (WCCs). 180 WCCs have been erected to collect up to 70 different waste materials, which can be recycled at a later date. These collection centers are public buildings, where residents are invited to bring their waste and separate it in different boxes and containers. Specially trained employees are present at all times to help and encourage this service. 
In rural parts of the country each WCC services approximately 10,000 inhabitants; in urban areas this increases up to 50,000 inhabitants per WCC. These WCC are also used for collecting hazardous waste from households. 
The WCCs feed their materials into one Central Logistics Centre. The vehicles sent from the centre are compartmentalized and are specifically arranged so as to collect all materials (in their relative proportions) from a given WCC. The centre genuinely puts ‘reverse logistics’ into practice, dismantling WEEE items, making biofuels from old vegetable oils, and recycling a bewildering range of different materials. 500 jobs have been created by the system.
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Preparing Vegetable Oil Containers

   Unloading a vehicle from the WCC
for Unloading
The introduction of this waste system has resulted in an extremely high quality of collected material and guarantees that 90% of all waste collected at WCCs is recycled. The overall performance of the waste management system is now such that 71% of all waste is collected for recycling and composting. Collection fees for residual waste correlate roughly to population densities and are now between 80 and 220 EURO per year for 13 pick ups of a 120 litre bin.
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WEEE Disassembly at the Central Logistics Centre
Source: Eunomia (2007) Scoping new Municipal waste Targets for Wales, Report to the WLGA, September 2007.
3.2.2 Potential for Achieving High Recycling Rates in Ireland

In Ireland, the broad definition of municipal waste probably favours the achievement of a high recycling rate. Ireland currently achieves a recycling rate of around 26% for household waste, but 48% for commercial waste. This pattern – with higher rates of recycling for commercial waste than for household waste – is not uncommon. Since most countries do not include all commercial waste in their definition of municipal waste, the broader definition in Ireland favours the achievement of higher, not lower, recycling rates. In what follows, we seek to understand current rates of capture achieved in best performing situations. We then apply these to Ireland’s current municipal waste stream 
In reporting data on packaging recycling to the European Commission, Member States indicate packaging recycling rates as shown in Figure 7 to Figure 11, we show European recycling rates for packaging materials made from wood, glass, paper & board, metal and plastic, respectively. 

Ireland has the highest reported recycling rate for wood packaging at nearly 100%. Sweden, Denmark, Belgium and Luxembourg are all recovering very high percentages of glass, whilst Germany and Austria are not very far behind. The suggestion is that capture rates in excess of 90% for glass packaging should be achievable.
Paper and board packaging has the highest overall recycling rate across Europe as shown in Figure 9. The packaging element of the paper and board stream may or may not be the best captured fraction. It might be supposed, however, that non-packaging paper (such as newsprint and graphic papers from offices and households) might be rather easier to capture at high rates than the packaging paper and card. The suggestion is that as with glass, paper and card could be captured at very high rates, in excess of 90%.
Figure 7: Recycling Rates Achieved by Member States for Wood Packaging, 2006 Figures
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Source: EUROSTAT 

Figure 8: Recycling Rates Achieved by Member States for Glass Packaging, 2006 Figures
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Figure 9: Recycling Rates Achieved by Member States for Paper and Board Packaging, 2006 Figures
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Figure 10: Recycling Rates Achieved by Member States for Metal Packaging, 2006 Figures
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Figure 11: Recycling Rates Achieved by Member States for Plastic Packaging, 2006 Figures
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Where metals are concerned, there is clearly room for improvement, but few Member States achieve, for metals, the sorts of recycling rate which they achieve for paper and board, or glass. This is somewhat surprising given a) the value of the material, and b) the ease with which it can be collected and sorted. Metal packaging materials might not be captured so well as larger, bulkier metal fractions, but at the same time, the relative quantities of metals in bulky items, and metal packaging within the Irish municipal stream may be relatively even. The data suggest that a capture rate of 80 to 85% would be a challenging target.

Where plastics are concerned, few Member States report a very high recycling rate. This is a consequence of the fact that whilst bottles might be well recycled, other materials, notably films, are not so well recycled. Indeed, some Member States take the view that non-bottle plastics are simply too expensive to target for recycling (a perspective which is assisted by the low targets for plastic packaging recycling under the Packaging Directive). Also, in some Green Dot schemes, only packaging marked with the Green Dot is actually collected through the collections set up through the system. Although the raw material has considerable value, plastics are more expensive to collect and can be costly to sort. This will be the most challenging material for which to achieve high recycling rates, particularly as one expands the range of materials beyond bottles. 

Where biowaste is concerned, the information on captures is less clear. However, there is considerable evidence to support the view that where garden waste is collected, the capture of garden waste tends to be extremely high. Flanders reports a capture rate of 94% for garden waste.
 In 1999, the Danish EPA reported that: ‘97 per cent of garden waste was recycled in 1997... almost all garden waste is recycled today’.
 Note that the Danes also set a target for a maximum of 15% of garden waste to be incinerated in their 1993-7 Plan (which was clearly met). One of the reasons for high captures is that garden waste tends to draw additional waste into the waste stream. Consequently, the numerator and denominator, in calculating the recycling rate of the garden waste fraction, are similar, giving rise to high capture rate figures. 
Table 11 shows some countries with high performance in respect of biowaste collection. Most countries that have high capture rates for biowaste collect garden and kitchen waste together in their waste collections. This suggests that typically, captures of food waste achieved nationally are lower than those for garden waste. 
The approaches now being adopted in parts of Italy and Catalunya in Spain, however, target kitchen waste fractions in an attempt to optimise the collection system in terms of cost. Although these systems do not achieve the same level of biowaste capture (in absolute terms, i.e. in terms of weight per household), they prevent the ‘over-delivery’ of garden waste into the waste stream when such material can be readily composted at home. Furthermore, they capture kitchen waste more accurately so the proportion of biowaste in the residual waste fraction tends to be lower. 

Table 11: Amount of Separately Collected and Composted Bio- and Green Waste in the EU

	Country
	Total MSW
	Organic MSW
	Separately collected
	Separately collected as% total
	Separately collected and home composted as% total (inc home comp)

	
	
	excl home composting
	incl home composting1
	TOTAL
	
	

	Austria
	2,800,000
	800,000
	1,570,000
	600,000
	75.00%
	87.26%

	Flanders
	3,126,044
	1,158,795
	1,264,795
	723,795
	62.46%
	65.61%

	Denmark
	2,780,000
	973,000
	
	652,000
	67.01%
	

	Germany
	49,100,000
	9,000,000
	
	7,000,000
	77.78%
	

	Netherlands
	8,220,000
	3,452,400
	
	1,790,000
	51.85%
	


Sources: Amlinger, F. (2000) ‘Composting in Europe: where do we go?’ Paper for the International Forum on Recycling, Madrid, 14 November 2000; Barth, J. (2000) ‘Composting, quality assurance and compost utilisation ‑ sustainable solutions in the European countries’, unpublished mimeograph; Hogg, D. et al. (2002) Economic Analysis of Options for Dealing with Biodegradable Municipal Waste, Final Report to the European Commission.
1 In most of the European countries no statistical data about home-composting is available, so an estimation about full extent of the potential of organic waste is very difficult.

As an example of the differentials between captures of food waste and captures of garden waste, OVAM estimated that in 2005, capture rates for garden waste 94%, but captures for ‘GFT’ (non-meat kitchen waste) were 
53%. It would seem reasonable to aim for very high captures of garden waste in Ireland. Ireland could achieve high captures of kitchen waste if the collection systems are well-designed. Captures of the order 60% would appear to be possible.
We have applied the capture rates discussed above to MSW in Ireland as it stood in 2007. The results are shown in Table 12. These indicate that:

· without allowing for improvements in recycling rates over time; and 

· even attributing a zero capture rate for the category ‘Others’,
then potential recycling rates are around 65% for household waste, 79% for non-household waste, and 72% for municipal waste as a whole. This suggests that, with the right collection systems, Ireland has the potential to achieve a 70% recycling rate, and possibly more, in future. This suggests that the limitation on incineration capacity at 30% MSW in the short-term, falling to 25% at a later date, is set at a suitable level to allow for the achievement of high, but potentially achievable, recycling rates. 
Table 12: Recycling Potential in Ireland Applying ‘Best Practice’ Capture Rates
	
	Household Waste
	Non-household Municipal Waste
	Total Municipal Waste

	
	In Stream
	Capture Rate
	In Stream
	Capture Rate
	

	Paper
	385,074
	90%
	528,995
	90%
	

	Glass
	131,300
	90%
	51,255
	90%
	

	Plastic
	195,881
	40%
	92,879
	40%
	

	Ferrous
	23,590
	85%
	70,768
	85%
	

	Aluminium
	22,213
	85%
	10,290
	85%
	

	Other Metals
	2,218
	85%
	4,421
	85%
	

	Textiles
	199,571
	60%
	45,353
	60%
	

	Organics
	444,579
	75%
	473,844
	75%
	

	Wood
	23,261
	50%
	217,413
	95%
	

	Others
	197,803
	
	53,857
	
	

	Total Material
	1,625,490
	1,625,490
	1,549,075
	1,549,075
	3,174,565

	Quantity Recycled
	
	1,048,714
	
	1,221,171
	2,269,885

	Recycling Rate
	
	65%
	
	79%
	72%


Note: If Ireland collects garden waste and if the marginal costs of the garden waste collection are zero, one would expect the quantity of garden waste in the waste stream to increase. 
3.3 Paragraph 1

Paragraph 1 of the proposed Policy Direction is as follows:

The Agency and local authorities in the discharge of their statutory functions, should ensure that incineration capacity is limited to ensure that waste is not drawn to incineration which could have been dealt with by recycling or other Smethods higher up the waste hierarchy.  To this end, the aggregate capacity of licensed incinerators should not exceed 30% of municipal solid waste arisings, and from 2015 should not exceed 25% of municipal solid waste arisings. [Alternative text subject to SEA: The Agency and local authorities in the discharge of their statutory functions, should ensure that the aggregate capacity of licensed incinerators should not exceed 30% of municipal solid waste arisings in any region and from 2015 should not exceed 25% of municipal solid waste arisings].  

The approach to evaluating the effects of Paragraph 1 needs to consider what the policy is seeking to achieve over the longer term (or, alternatively, over the life-time of an incineration contract). 
The policy is seeking to ensure that incineration capacity does not reach a level such that waste is drawn to incineration which could have been dealt with by prevention, reuse, recycling, composting/AD of source segregated biowaste, MBT or other methods higher up the waste hierarchy.
We have sought to understand what may or may not happen ‘at the margin’ under different policy alternatives. The aim would be to understand the nature of the changes in management of waste deemed likely under these alternatives, covering best and worst cases. 
The alternatives are linked to different background policy mixes, these being characterised by a matrix in which:

1) policy support for achieving very high levels of recycling is weak or strong; and

2) policy support for the delivery of Landfill Directive targets is weaker or stronger.
This will serve to highlight the fact that the policy’s effect will be different depending upon the nature of the wider policy framework. 
The reason for this is clear; although achievement of high recycling rates is achievable, such rates are by no means guaranteed. The effects of a restriction on incineration capacity are effectively gauged through consideration of what would otherwise happen if the restriction was not in place. This, in turn, is determined by the strength of policy to increase recycling, or to move untreated waste away from landfill.
This analysis is intended also to demonstrate that the PD may have a reduced effect in terms of delivering improved performance, depending upon the nature of the changes in policy which are implemented in the wake of the ongoing policy review. 
It is worth stating that at the time of writing, the policy framework for achieving both high levels of recycling, and for meeting the Landfill Directive targets, as lacking sufficient force. Recycling rates are plateauing, and there is no policy which devolved responsibility for meeting the targets to any entity with the capability of meeting the targets. However, the picture is somewhat complicated by the development of guidance on pre-treatment for the landfilling of waste, which is seeking to play a dual role in terms of meeting obligations under Article 6 of the Landfill Directive, and meeting the targets set out under Article 5 of the same Directive (see Section 7.2). 
The options being considered are set out in Box 2. Options 1 and 2 directly reflect the original wording of the Policy Direction. Options 3 and 4 differ in that rather than specifying limitation of incinerator capacity, it is capacity of non-landfill residual waste treatment that is limited. It was considered that this was an appropriate alternative for evaluation, consistent with the aims of the waste hierarchy. Rather than a restriction on incineration per se, it aims to maximise the prospects for meeting high recycling rates. 
There may be questions to be asked as to whether the option should be phrased in terms of percentages of MSW. At any given time, the allowable capacity would vary depending upon the quantity of MSW arising. There may be merit, therefore, in specifying the target either in, for example, quantities per inhabitant, or indeed, in total tonnage terms. The rephrasing of the Paragraph does not affect this analysis. It may, however, ease implementation.  

3.4 Paragraph 2

Paragraph 2 of the proposed Policy Direction is as follows:

A local authority should not attach a condition to a permit to direct that waste be taken to a landfill or incinerator.
The policy is seeking to ensure that the waste hierarchy is complied with in that local authorities, as waste management authorities, do not direct holders of waste to deliver it to lower elements in the waste hierarchy, thereby preventing them acting in support of waste management options at the bottom of the hierarchy
	Box 2: Paragraph 1 and Alternative Policy Options
Baseline
No change

Option 1
The Agency and local authorities in the discharge of their statutory functions, should ensure that incineration capacity is limited to ensure that waste is not drawn to incineration which could have been dealt with by recycling or other methods higher up the waste hierarchy.  To this end, the aggregate capacity of licensed incinerators should not exceed 30% of municipal solid waste arisings, and from 2015 should not exceed 25% of municipal solid waste arisings.
Option 2
The Agency and local authorities in the discharge of their statutory functions should ensure that incineration capacity is limited to ensure that waste is not drawn to incineration which could have been dealt with by recycling or other methods higher up the waste hierarchy.  To this end, the aggregate capacity of licensed incinerators should not exceed 30% of municipal solid waste arisings in any region and from 2015 should not exceed 25% of municipal solid waste arisings in any region.  

Option 3
The Agency and local authorities in the discharge of their statutory functions, should ensure that capacity for non-landfill residual waste treatment is limited to ensure that waste is not drawn into residual waste treatments which could have been dealt with by recycling or other methods higher up the waste hierarchy.  To this end, the aggregate capacity of licensed non-landfill residual waste treatment should not exceed 30% of municipal solid waste arisings, and from 2015 should not exceed 25% of municipal solid waste arisings.
Here, by ‘non-landfill residual waste treatment’, we mean any treatment of waste which is left over after segregation at source, including MBT and mechanical treatments. The rationale for not including landfill itself is that the assumption is that the balance of material which is source segregated and residual waste which is treated in ways other than landfill has to go somewhere. Landfilling of untreated residual waste, whilst not being desirable from the environmental perspective, would be expected to be the outlet for remaining material.

Option 4
The Agency and local authorities in the discharge of their statutory functions, should ensure that capacity for non-landfill residual waste treatment is limited to ensure that waste is not drawn into residual waste treatments which could have been dealt with by recycling or other methods higher up the waste hierarchy.  To this end, the aggregate capacity of licensed non-landfill residual waste treatment should not exceed 30% of municipal solid waste arisings in any region and from 2015 should not exceed 25% of municipal solid waste arisings in any region.  


Of greatest interest here are the implications of the approach in different collection market situations. The approach effectively makes all incinerators ‘merchant plant’ (where the economics of the open market drive the decision to invest) but makes it possible to drive material into facilities higher in the hierarchy. 

The options being considered are set out in Box 3. Option 1 directly reflects the original wording of the Policy Direction. Option 2 differs in that the emphasis is on preventing the direction of waste to any residual waste treatment facility, rather than preventing the direction of waste to a landfill or incinerator. It was considered that this was an appropriate alternative for evaluation, consistent with the aims of the waste hierarchy.
	Box 3: Paragraph 2 and Alternative Policy Options

Baseline
No change

Option 1
A local authority should not attach a condition to a permit to direct that waste be taken to a landfill or incinerator.
Option 2
A local authority should not attach a condition to a permit to direct that waste be taken to any residual waste treatment facility.


3.5 Paragraph 3

Paragraph 3 of the proposed Policy Direction is as follows:

A local authority may attach a condition to a permit to direct waste to a facility higher in the waste hierarchy including facilities for or which enable its reuse, recycling, treatment by means of anaerobic digestion or for the production of compost.
The policy is seeking to ensure that the waste hierarchy is complied with in that local authorities as waste management authorities could direct holders of waste to deliver it to treatment facilities in higher tiers of the waste hierarchy, thereby encouraging them to act in support of waste management options at the top of the hierarchy.

As with Paragraph 2, the implications of the approach in different collection market situations is of some interest. The options being considered are set out in Box 4. These options simply compare the original wording of the Policy Direction against a situation of no change, though Option 2 includes a requirement that local authorities do not prevent collectors from increasing the range of services they provide in respect of recycling and separate collection of organic wastes. This was felt to be appropriate for the evaluation of this paragraph. The reasons for this will become clear in Section 7.6.
	Box 4: Paragraph 3 and Alternative Policy Options
Baseline
No change

Option 1
A local authority may attach a condition to a permit to direct waste to a facility higher in the waste hierarchy including facilities for or which enable its reuse, recycling, treatment by means of anaerobic digestion or for the production of compost. 
Option 2

A local authority may attach a condition to a permit to direct waste to a facility higher in the waste hierarchy including facilities for or which enable its reuse, recycling, treatment by means of anaerobic digestion or for the production of compost. 
A local authority must not prevent, through conditions in the waste collection permit system, the development and enhancement of services designed to increase reuse, or to increase the quantity of material collected for recycling, and for composting or anaerobic digestion (where the material is segregated at source). 


3.6 Paragraph 4

Paragraph 4 of the proposed Policy Direction is as follows:

Local authorities and the Agency should ensure that trucks going to waste facilities in, or accessed through, built-up areas should be of Euro V standard, in order to reduce air pollution in those areas and as soon as practicable after the adoption of the Euro VI standard insert conditions in permits or licences requiring trucks going to waste facilities in, or accessed through, built-up areas the subject of the permit or licence to be of this standard.

The policy is seeking to minimise the air pollution arising from trucks accessing waste facilities in built-up areas. The approach is to establish a baseline of how emissions are likely to develop in the absence of the policy, and contrast this with emissions expected to arise with the policy in place.

The options being considered are set out in Box 5. Comparing the original wording of the Policy Direction against a situation of no change was felt to be appropriate for the evaluation of this paragraph. 

There are some issues which might be considered in terms of the wording of Option 1. For example, the words ‘as soon as practicable’ are clearly subject to interpretation. In addition, questions regarding the economic case for the changes being sought might be considered to be part of the question of practicability. This is significant since the costs of such a demand could be considerable if it is intended that all vehicles, whatever their vintage, be switched to Euro V  and Euro VI standards as soon as is technically feasible.
	Box 5: Paragraph 4 and Alternative Policy Options

Baseline 
A scenario of ‘no change’

Option 1
Local authorities and the Agency should ensure that trucks going to waste facilities in, or accessed through, built-up areas should be of Euro V standard, in order to reduce air pollution in those areas and as soon as practicable after the adoption of the Euro VI standard insert conditions in permits or licences requiring trucks going to waste facilities in, or accessed through, built-up areas the subject of the permit or licence to be of this standard.


3.7 Paragraph 5

Paragraph 5 of the proposed Policy Direction is as follows:

Local authorities and the Agency should ensure the carrying out of the monitoring of relevant pollutants in the vicinity of major waste facilities to ensure that predicted environmental quality levels are met and to establish data for epidemiological analysis.

The policy is seeking to ensure appropriate monitoring of air pollution in the vicinity of major waste facilities. The options being considered are set out in Box 6. Only the option in the PD is considered since the objective effectively leads to the specification of the Paragraph as set out in Option 1.
	Box 6: Paragraph 5 and Alternative Policy Options

Baseline
No change

Option 1
Local authorities and the Agency should ensure the carrying out of the monitoring of relevant pollutants in the vicinity of major waste facilities to ensure that predicted environmental quality levels are met and to establish data for epidemiological analysis.


3.8 Paragraph 6

Paragraph 6 of the proposed Policy Direction was originally worded as follows:

Local authorities and the Agency should ensure that input to incineration is controlled to prevent or reduce the potential for emissions of persistent organic pollutants, heavy metals or other pollutants, in order to reduce air, soil and water pollution and to comply with the Stockholm Convention.
Paragraph 6 aims to reduce the potential harm related to incineration, in the first instance, through controlling inputs. We have considered what might be reasonable alternatives to seeking to ensure that the emissions from incineration are controlled, concentrating on measures which reflect implementation of existing Conventions, EU Directives and regulations. 

It should be noted that the Stockholm Convention addresses only production and releases of persistent organic pollutants, and not heavy metals or other pollutants. It is therefore suggested that the paragraph may be better worded as:

Local authorities and the Agency should ensure that any approval given to incinerators fully complies with the objectives of the Stockholm Convention and the Protocols of the UNECE Convention on Long-range Transboundary Air Pollution. Inputs to incinerators should be controlled to prevent or reduce the potential for emissions of persistent organic pollutants, heavy metals or other pollutants, in order to reduce air, soil and water pollution.
The options being considered are set out in Box 7. Option 2 extends the remit somewhat to cover other relevant POPs not (yet) covered by the Stockholm Convention, notably, brominated dioxins and furans. As set out in Section 7.9.2.1 below, these are already highlighted as being of concern in the context of human health, and they are emitted by incineration facilities. 

Option 3 simply makes a recommendation requiring BAT. The aim is to ensure that NOx, which is an important pollutant in the context of generating negative externalities from incineration, is abated effectively, and since the technique recommended also tends to increase abatement of dioxins, the Option sits well in this Paragraph.

Option 4 picks up on an increasingly well-researched area concerning the appropriate classification of bottom ash from incineration. The Option proposes that bottom ash should be presumed to be hazardous unless otherwise demonstrated to be the case. This is an important question for Ireland, and one already raised by the EPA in the context of its Hazardous Waste Management Plan.
Each of these Options seeks to fulfil the primary Objective of Paragraph 6, which is:

to reduce air soil and water pollution from incineration and comply with the Stockholm Convention.

Although presented as Options, clearly, they are not all mutually exclusive.
	Box 7: Paragraph 6 and Alternative Policy Options

Baseline

No change.

Option 1

Local authorities and the Agency should ensure that any approval given to incinerators fully complies with the objectives of the Stockholm Convention and the Protocols of the UNECE Convention on Long-range Transboundary Air Pollution. Inputs to incinerators should be controlled to prevent or reduce the potential for emissions of persistent organic pollutants, heavy metals or other pollutants, in order to reduce air, soil and water pollution.

Option 2
Local authorities and the Agency should ensure that any approval given to incinerators fully complies with the objectives of the Stockholm Convention and the Protocols of the UNECE Convention on Long-range Transboundary Air Pollution. Inputs to incinerators should be controlled to prevent or reduce the potential for emissions of persistent organic pollutants, including brominated dioxins and furans, and heavy metals or other pollutants, in order to reduce air, soil and water pollution.
Option 3

The Agency shall interpret BAT as implying at least the use of SCR for removal of NOx and dioxins. 
Option 4
The Agency shall adopt a presumption that bottom ash is hazardous unless demonstrated otherwise.


4.0 Relevant Plans and Programmes
4.1 Overview
The objective of the SEA Directive is 
“ to provide for a high level of protection of the environment and to contribute to the integration of environmental considerations in the preparation and adoption of plans and programmes with a view to promoting sustainable development ”.
In order to meet the requirements of the Directive in this respect, the Directive requires that the SEA identify the 
“environmental protection objectives, established at international, Community or Member State level, which are relevant to the plan or programme and the way those objectives and any environmental considerations have been taken into account during its preparation;”
The purpose of this Section is to identify the policy and legislative framework within which the Policy Direction is being developed. Under SEA, any policy being assessed has to have regard to objectives under other relevant plans and programmes. The aim is to understand the extent to which the proposals might work counter to the objectives of these other plans and programmes. 

With this in mind, we have carried out a review of relevant plans, policies and programmes. We note that whilst some SEAs seek to provide a comprehensive list of all environmental legislation, we have sought to concentrate on those plans and programmes upon whose objectives the PD might be expected to have some effect. 
4.2 National Waste Management Policies and Programmes
Irish Waste Management Policy has been set out in a series of Policy Statements, starting with ‘Changing Our Ways’ in 1998, which has been expanded and updated by ‘Delivering Change’ (2002) and ‘Taking Stock and Moving Forward’ (2004). These policies provide the overall waste planning framework, supporting the regional waste management approach and other key concepts such as implementation of the ‘polluter pays principle’ and the ‘producer responsibility’ framework for several key waste streams.

At a national level, the Policy Direction is governed by provisions of the Waste Management Act, 1996. The Act also requires waste planning by local authorities on a regional (or county) level. These regional plans address all aspects of the prevention, minimisation, collection, recovery and disposal of non-hazardous waste and are reviewed on a five-year basis. 

4.3 National Planning Policy and Legislation
Development Plans are prepared by each local authority under the Planning and Development Act 2000 and include provisions for waste management within the County. Following the adoption of the SEA Directive, all Development Plans are now subject to SEA.

The Planning and Development Act, 2000 has established a hierarchy in relation to planning as follows:

· National Development Plan (NDP);
· National Spatial Strategy (NSS);
· Regional Planning Guidelines;
· County, Borough and Urban District Development Plans; and
· Local Area Plans, Integrated Area Plans, Action Area Plans.
This hierarchy dictates the consideration of infrastructure requirements and associated impacts from the NDP down to subsequent levels in the planning hierarchy so as to ensure that a set of founding assumptions based on sustainable principles are adhered to. The NDP deals with growth, economic and social development including development of public infrastructure including waste management. The NSS provides a spatial framework for future balanced regional development in Ireland over the next two decades. It is envisaged that the strategy will guide future infrastructure, industrial, residential and rural development while providing protection for Ireland’s cultural, natural and environmental heritage, promoting social inclusion and enhancing quality of life.

These plans form an element of the County Development Plan of any county, meaning regional and county level waste facilities can be considered. Figure 12 illustrates the planning hierarchy.
Figure 12: The Planning Hierarchy
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4.4 International, European and National Legislation, Plans and Programmes 
The results of the review of relevant legislation, plans and programmes are presented as an Appendix in A.1.0
A.1.1 outlines the international legislation, plans and programmes of relevance.

A.1.2 includes European legislation, plans and programmes covering all relevant aspects of environmental protection.

A.1.3 presents the relevant Irish legislation, plans and programmes; these overlap somewhat with the European level plans and programmes. 
It should be noted that in the context of the discussion of relevant Plans and Programmes, the EPA suggested that the following should be considered:
· Relevant regional and county and local Plans and Programmes; and 

· Authorisation procedures e.g. licensing etc.

The reasoning was that these are the Plans and Programmes which would be influenced by the PD. We have included these, for completeness, as relevant Plans and Programmes. In the following Section, however, we do not consider the objectives of these Plans and Programmes as the basis for assessing the PD. The reason for this is that the direction of influence is clearly from the PD to these Plans and Programmes rather than the other way round.

5.0 Assessment Objectives and Criteria

The previous sections (and associated Appendices) have identified the relevant international, national and local plans, objectives and environmental standards that are relevant to the PD. In this Section, we seek to draw upon the Plans and Programmes to identify criteria for appraising the Options being appraised under this SEA. We concentrate on plans of direct relevance to Ireland (e.g., we will not include those European plans and policies which are already implemented in Irish law since the Irish implementation is what is then of direct concern), and to the matter under consideration, i.e. the matters related to waste management addressed by the PD. 
The objectives laid out within these plans and policies have been used to inform the choice of criteria used for the evaluation of options. Some observations are worth making at the outset; 

1. In terms of the  environmental issues to be assessed, we do not intend to carry out assessments which are location specific since the Policy Direction is intended to have a generalised effect, rather than an effect at specific, defined locations; 

2. Therefore, in terms of assessment criteria, we have ruled out criteria which can only be carried out in a location specific context (such as impacts on biodiversity) on the basis that whilst the Policy Direction may have such impacts, they cannot be meaningfully estimated given the more general effect of the policy. 

Table 13 shows the environmental objectives that are to be considered in the context of the PD, along with the relevant policies. We do not anticipate any significant effects on waste prevention arising from this Policy Direction, and thus prevention is not considered as an objective for the purposes of this assessment.

Table 13: Environmental Objectives and Relevant Policies

	Topic
	Objective
	Relevant Policies / Policy Documents

	Waste
	Promoting treatment of MSW at the highest possible tier of the waste hierarchy


	EU Waste Framework Directive (2008), with caveats

National Biodegradable Waste Strategy (2006)

Taking Stock and Moving Forward (2004)

	
	Diversion of waste from landfill
	EU Landfill Directive (1999)

Taking Stock and Moving Forward (2004)

National Biodegradable Waste Strategy (2006)

	
	Manage waste at nearest appropriate facility
	EU Waste Framework Directive (2008)

Taking Stock and Moving Forward (2004)

	
	Minimising hazardous emissions associated with waste management
	Stockholm Convention 

EU Hazardous Waste Directive (1991)

EU Waste Incineration Directive (2000)

Air Quality Standards Regulations (2002)

National Hazardous Waste Management Plan (2008)

	
	Increasing recycling rates
	EU Waste Framework Directive (2008)

Taking Stock and Moving Forward (2004)

National Biodegradable Waste Strategy (2006)

	Climate
	Reducing GHG emissions arising from the management of waste 
	National Climate Change Strategy 2007-2012

(though in practice, these concentrate on landfill)

	
	Reducing GHG emissions from road transport of waste
	National Climate Change Strategy 2007-2012

Department of Transport, 2003: ‘Statement of Strategy: 2003-2005’

	Air 
	Reduce local air pollution from waste management
	Air Quality Standards Regulations 2002 (S.I. No. 271 of 2002)

The Environmental Protection Agency Act 1992 (Ambient Air Quality Assessment and Management) Regulations 1999

Air Pollution Act 1987

	
	Reduce local air pollution from transport associated with waste management
	Air Quality Standards Regulations 2002 (S.I. No. 271 of 2002)

The Environmental Protection Agency Act 1992 (Ambient Air Quality Assessment and Management) Regulations 1999

Air Pollution Act 1987

Department of Transport, 2003: ‘Statement of Strategy: 2003-2005’

	Sustainable Development
	Provide flexibility in waste management options so as to protect waste management choice for future generations
	Sustainable Development: A Strategy for Ireland (1997)

	Water
	Reducing impacts on water
	EU Water Framework Directive (2000)
European Communities (Water Policy) Regulations 2003 


Table 14 shows the associated criteria for evaluating each paragraph of the Policy Direction, indicating whether each criterion is deemed appropriate for evaluating a given paragraph of the PD. An indication is also given as to how the impact will be described, such as quantified impacts, or a qualitative discussion. In describing the impacts, consideration will be given to those which may be secondary, cumulative, synergistic, short, medium and long-term, permanent and temporary, positive and negative.
Table 14: Criteria for Evaluation of Each Paragraph of the Policy Direction

	Reference
	Criteria
	Paragraph no.

	
	
	1
	2
	3
	4
	5
	6

	Waste 1
	To what extent does the Policy Direction promote the treatment of MSW at the highest possible location on the waste hierarchy?
	Yes
Potential impact upon recycling rate, energy recovery and disposal
	Yes
Potential impact upon recycling rate, energy recovery and disposal
	Yes
Potential impact upon recycling rate, energy recovery and disposal
	No
	No
	Yes
Impact on qualitative waste prevention (reducing hazards)

	Waste 2
	To what extent does the Policy Direction promote the diversion of waste from landfill?
	Yes
Potential impact upon recycling rate, energy recovery and disposal
	Yes 

Discussion relating to possible changes in waste treatment routes
	Yes 

Discussion relating to possible changes in waste treatment routes
	No
	No
	Yes
Qualitative assessment

	Waste 3
	To what extent does the Policy Direction promote the management of waste at the nearest appropriate facility?
	Yes
Qualitative discussion
	Yes 

Qualitative discussion relating to possible changes in waste treatment routes
	Yes

Qualitative discussion relating to possible changes in waste treatment routes
	No
	No
	No

	Waste 4
	To what extent does the Policy Direction promote the minimisation of hazardous emissions associated with waste management?
	Yes
Quantity of hazardous waste generated 
	Yes 

Qualitative discussion relating to possible changes in waste treatment routes
	Yes 

Qualitative discussion relating to possible changes in waste treatment routes
	No
	Yes

Discussion relating to impact on incinerator emissions
	Yes

Discussion relating to impact on incinerator emissions and ash residues

	Waste 5
	To what extent will the Policy Direction promote increased levels of recycling?
	Yes
(see hierarchy above)
	Yes

(see hierarchy above)
	Yes

(see hierarchy above)
	No
	No
	Yes
Qualitative discussion

	Climate 1
	To what extent will the Policy Direction bring about a reduction in greenhouse gas emissions arising from the management of waste?
	Yes 
Likely effect on GHG emissions of most probable changes in management
	Yes

Effect on GHG emissions of possible changes in waste treatment routes
	Yes

Effect on GHG emissions of possible changes in waste treatment routes
	Yes

(see GHG emissions reduction from transport of waste below)
	No
	Yes

Qualitative discussion

	Climate 2
	To what extent will the Policy Direction bring about a reduction in greenhouse gas emissions arising from the road transport of waste?
	Yes
Qualitative discussion regarding changes in distance associated with changes in management route
	Yes

Qualitative discussion relating to changes in distance associated with possible changes in waste treatment routes
	Yes

Qualitative discussion relating to changes in distance associated with possible changes in waste treatment routes
	Yes

Level of reduction of GHGs from refuse collection vehicles
	No
	No

	Air 1
	To what extent will the Policy Direction lead to the reduction of local air pollution from waste management?
	Yes
Through assessment of external costs of non-GHG air pollutants from most likely switches
	Yes

Through assessment of external costs of non-GHG air pollutants from potential changes in waste treatment routes
	Yes

Through assessment of external costs of non-GHG air pollutants from potential  changes in waste treatment routes
	Yes

(see non-GHG emissions reduction from transport of waste below)
	Yes

Discussion relating to impact on incinerator emissions 
	Yes

Discussion relating to impact on incinerator emissions

	Air 2
	To what extent will the Policy Direction lead to the reduction of local air pollution from transport associated with waste management?
	Yes

Qualitative discussion regarding changes in non-GHG pollutants associated with changes in management route
	Yes

Qualitative discussion relating to changes in distance associated with possible changes in waste treatment routes
	Yes

Qualitative discussion relating to changes in distance associated with possible changes in waste treatment routes
	Yes

Level of reduction in non-GHG emissions from refuse collection vehicles
	No
	No

	Sustainable Development 1
	To what extent will the Policy Direction provide flexibility in waste management options so as to protect waste management choice for future generations?
	Yes
Qualitative discussion accounting for background policy. Potential for preserving space for improvements in management of waste
	Yes
Qualitative discussion accounting for background policy. Potential for creating space for improvements in management of waste
	Yes
Qualitative discussion accounting for background policy. Potential for creating space for improvements in management of waste
	No
	No
	Yes 
For some options

	Water 1
	To what extent will the Policy Direction reduce impacts on water?
	Yes
Changes in water use associated with changes in waste management

Effects in terms of aquatic ecotoxicity
	Yes 

Qualitative discussion relating to possible changes in waste treatment routes
	Yes 

Qualitative discussion relating to possible changes in waste treatment routes
	No
	No
	Yes
Qualitative


6.0 Baseline Environment
6.1 Introduction
This section examines the relevant aspects of the current state of the Irish environment in relation to water, air, climatic factors, soil, material assets, biodiversity, human health and the interrelationship between the above factors. Cultural heritage and landscape were scoped out of the assessment at an early stage as the Policy Direction does not deal with specific site issues. Assessment of those issues would form part of any future EIA process relating to the development of specific facilities.

As a requirement under Annex I of the SEA Directive (2001/42/EC) this section should illustrate:
· The current state of the environment;
· The characteristics of environment likely to be significantly affected by the Policy Direction; and
· The likely evolution of the environment in the absence of the Policy Direction;

As the strategic environmental assessment deals with a national PD, the baseline data is focused at a national level. The baseline has been compiled using publicly available datasets. The main sources of data used in the compilation of this baseline were (amongst others):

· Ireland’s Environment 2008 (EPA, 2008), which reports on the state of the national environment and general trends;
· National Waste Report 2007 (EPA, 2009), which includes up to date datasets of waste arisings and management.
6.2 Current State of Waste Management 

The National Waste Report 2007 contains a number of key findings of relevance to elements of the PD. 

· In 2007, the generation of municipal waste increased by 0.4% to 3,397,683 tonnes

· The recycling of municipal waste increased by 3.6% to an overall recycling rate of 36.5%. The disposal of municipal waste to landfill also increased by 1.7%

· The quantity of biodegradable municipal waste disposed of to landfill increased by 4% to 1,475,077 tonnes, moving Ireland further from the first Landfill Directive target of less than one million tonnes of biodegradable municipal waste to be landfilled in 2010 (see Table 15).
· Less than 9% of organic wastes were recovered in 2007 (see Table 15).

Table 15: Biodegradable Municipal Waste Generation and Management, 2007
	Material
	Gross quantity available 
	Quantity landfilled
	National landfill rate
	Quantity recovered
	National recovery rate

	
	(tonnes)
	(tonnes)
	%
	(tonnes)
	%

	Wood
	240,675
	16,994
	7.1
	223,681
	92.9

	Paper and cardboard
	914,069
	384,245
	42.0
	529,824
	58.0

	Organics
	918,423
	839,806
	91.4
	78,617
	8.6

	Textiles
	244,924
	234,033
	95.6
	10,981
	4.4

	Total
	2,318,091
	1,475,077
	63.6
	843,013
	36.4


Source: EPA, 2009

A key conclusion resulting from these findings is that the diversion of very large quantities of food waste is a priority that must be addressed. The report identifies the requirement for the following priority actions

· Putting in place the services for the separate collection of organic (particularly food) waste at households and commercial premises;
· Ensuring there is adequate infrastructure to treat the very large amounts of organic (particularly food) waste that must be collected separately and diverted from landfill;
· Developing outlets for the products of such treatment; and
· Making regulations/bye-laws that can be used to enforce the segregation and separate collection of food waste at household and commercial premises.
6.3 Current State of the Environment
EU environmental legislation is currently grounded in the EU’s Sixth Environmental Action Programme (EAP).
  The 6th EAP provides a strategic framework for EU environmental policy up to 2012. It identifies four key environmental priorities: climate change, nature and biodiversity, environment and health, and natural resources and waste. There is a focus on seven thematic strategies to be adopted relating to air, soil, the marine environment, the urban environment, natural resources, waste and pesticides. A mid-term review in 2007 noted that it is as yet too early to see significant results arising from adoption of the 6th EAP.
 However, three specific problems were identified which could hamper efficient and effective progress towards 6th EAP objectives including: poor integration of policies; the existing implementation gap; and insufficient international co-operation. 
According to recent EPA publications, Ireland’s natural environment, although under increasing pressure, generally remains of good quality and represents one of the most essential national assets. In the EPA’s 2020 Vision – Protecting the Irish Environment document it is noted that pressures on the environment have increased significantly.
 As Ireland’s economy has grown and in the past 10 years these pressures have accelerated at a rate that far exceeds that observed in other EU countries.

Ireland’s Environment 2008, the fourth EPA State of the Environment Report (the most recent such assessment carried out by the EPA) identified four overall environmental priorities that must be addressed in order to benefit the present and future quality of Ireland’s environment.
 The challenges identified are as follows:

· Limiting and adapting to climate change

· Reversing environmental degradation

· Mainstreaming environmental considerations

· Complying with environmental legislation and agreements

In 2020 Vision – Protecting the Irish Environment (EPA, 2007) the EPA outlines six environmental goals which reflect on the main challenges identified in the State of the Environment reports as well as key issues at the global and EU levels as reflected in the 6th EAP. These goals are:

· Limiting and adapting to climate change

· Clean air

· Protected waters

· Protected soil and biodiversity

· Sustainable use of natural resources

· Integration and enforcement.

These goals are identified as a means of realising the vision of protecting and improving Ireland’s environment.

6.4 Baseline and Relevant Environmental Problems
Full details of the baseline and relevant environmental problems are given in Appendix A.2.0.
6.5 Evolution of the Environment

Schedule 2 of S.I. No. 435/2004 requires that an Environmental Report, in addition to identifying relevant aspects of the current state of the environment, should identify the likely evolution of the environment without implementation of the plan or programme.
  It should be noted, however, that for each of the aspects detailed below, it is difficult to estimate future states, as waste management policy is changing, and the way in which it evolves will affect the future state of the environment.
6.5.1 Water
Depending on the development of future waste management policy there may be changes that impact on water quality, and on the quantity of water used in the treatment of waste. An increase in incineration capacity, for example, may, at the margin, increase use of water compared to increased use of alternative waste management options. The level of success in diverting waste from landfill may also, at the margin, impact upon water quality. Less waste ending up in landfill, should, all things being equal, mean a reduced likelihood of negative impacts on water quality, although the marginal impacts may depend on the alternative treatment, and upon the degree to which landfills successfully contain potential future problems. An increase in emissions to water from residual waste treatments may lead to a decline in water quality with possible secondary impacts on aquatic biodiversity.
6.5.2 Air
Depending on the development of future waste management policy there may be changes that impact on air quality. Local air quality may change marginally in the vicinity of an incinerator, or alternatively, an increase in recycling may also, at the margin, lead to localised impacts on air quality from the associated transport emissions. There may also be regional effects stemming from the generation of secondary particulate aerosols associated with NOx and SOx emissions. The replacement rate of waste management vehicles, on the assumption that new vehicles have lower PM and NOx emissions, will also affect the level of these emissions, with their associated health impacts.
6.5.3 Climate
Future emissions of greenhouse gases from waste management will depend on the future development of waste management policy. In general, at the margin, switching waste away from residual treatments will bring about a reduction in greenhouse gases, but the extent of this reduction will depend upon the nature of the switch. The level of success in diverting waste from landfill may also, at the margin, impact upon levels of climate change emissions, but again the extent of this would depend upon the alternative treatment route, and the nature and composition of the material under consideration.
6.5.4 Soil
Depending on the development of future waste management policy there may be changes that impact on soil quality. Any increase in incineration, with an associated increase in hazardous waste that then has to be sent to landfill, may, at the margin increase the likelihood of soil contamination (albeit, perhaps not in Ireland at present). Conversely increased use of treatment routes such as composting, and subsequent application of the compost to land may bring benefits in terms of improved soil structure.

6.5.5 Material Assets
The way in which future waste management policy develops will affect the nature of material assets associated with waste collection and treatment. Waste management choices may also impact on buildings through damage caused by acidifying pollutants (e.g. from emissions of sulphur dioxide, hydrogen chloride and oxides of nitrogen) with differing levels of emissions associated with the varying treatment routes.
6.5.6 Cultural Heritage

The evolution in the status of sites constituting part of Ireland’s cultural heritage, notably historic buildings, may be affected by decisions regarding waste management. These impacts are likely to be quite site specific, but other things being equal, changes in emissions of acidifying pollutants could affect such buildings.  
6.5.7 Biodiversity
Depending on the development of future waste management policy there may be changes that impact on biodiversity. All things being equal, any marginal increase in recycling will lead to a marginal reduction in demand for primary resources. In so far as this reduction in demand for primary resources reduces impacts associated with the extraction of those resources, a reduction in impacts on biodiversity could be expected. Where this occurs, (possibly overseas) and the extent to which it occurs would be subject to some uncertainty.
6.5.8 Human Health
Depending on the development of future waste management policy there may be changes that impact on health, principally in relation to air quality. Local air quality may decline in the vicinity of an incinerator, or alternatively an increase in recycling may also, at the margin, lead to localised impacts on air quality from the associated transport emissions. The replacement rate of waste management vehicles, on the assumption that new vehicles have lower PM and NOx emissions, will also affect the level of these emissions, with their associated health impacts. Health impacts will vary not only with the level of overall emissions, but on the number of receptors nearby. This number will be greater in urban areas, and health impacts will therefore be a result of choices about both type and location of treatment facilities.
6.5.9 Landscape

In future, waste management in Ireland is likely to require more facilities for the treatment, recovery and disposal of waste. In due course, the requirement for landfills may decline, and some landfills will close. 

The effects on landscape without the PD are likely to be mixed, with facilities being more widespread in visible locations, some facilities possessing significant structures such as stacks for incineration, or digestion tanks in the case of vertical digesters. To the extent that operating landfills may blight landscapes, the extent of this may decline, whilst the closure of landfills may lead to some opportunities for improvement through site restoration.  

6.5.10 Population

No significant effects on population are expected from waste management either without, or with, the PD in place.
6.6 Appropriate Assessment
The PD effectively operates at the national level. As stated in Section 5.0 above, the impacts are rarely site specific. 

The potential for impacts on Natura 2000/ European sites should be identified at regional waste management plan level or individual project level for proposals relating to waste management. At these levels in the waste management hierarchy, the requirement for an Appropriate Assessment under Article 6 of the Habitats Directive would be determined in accordance with the “EU Methodological Guidance on the Assessment of plans and projects significantly affecting Natura 2000 sites”, other relevant guidance, and in consultation with the Department of Environment Heritage and Local Government. Impacts on locally important sites would be avoided, minimised and/or mitigated at a lower level (i.e. through an Environmental Impact Assessment conducted at the site level).
In some cases, as under Paragraph 1, there are cases where defined sites are affected by the PD. To our knowledge, in all cases where sites for incinerators are known, the sites are already in receipt of licences. In these cases, therefore, the site specific impacts will have been discussed in the context of applications for licences.
It has therefore been determined that there is no requirement for an Appropriate Assessment to be undertaken as part of the Environmental Report.
7.0 Assessment of the Proposed Policy Direction and Alternative Policy Options

Potential changes arising from waste management policy in Ireland need to be borne in mind when assessing the likely impacts of the Policy Direction. The background policy mix, and the extent to which existing policies are successful, will have a significant bearing on the environmental costs and benefits arising from the proposals described below. For each paragraph of the Policy Direction, relevant potential changes to the background situation are discussed. 

Analysis of each Paragraph of the Policy Direction and alternative options is to be undertaken on the basis of existing policy.  However, for each option, brief consideration will be given as to its relationship to policy as it might be in the future.

Accordingly, conclusions will be drawn on the basis of existing policy, but we will highlight which paragraphs would need to be amended or withdrawn under particular changes in policy which could occur in future.

Given the objective of Paragraph 1 of the PD, it is interesting to consider the issue of planned incinerator capacity in the context of available figures on municipal solid waste.

7.1 Assumptions Regarding the Effectiveness of Regional Waste Management Plans

In what follows, there is clearly an issue in how one treats the Regional Waste Management Plans. Does one assume that they will proceed as planned, or does one assume that this is not assured? 

As discussed below, most Regional Waste Management Plans have made clear their intent to have resort to incineration / thermal treatment at some stage. However, in many cases, the Plans have made little or no concrete progress in developing facilities. 

In this context, it should be noted that the International Review of Policy is considering the role of the regions, and what role they have to play in the future of waste management in Ireland. The basis for this investigation is the hypothesis that the Regions are not always able to determine what they actually achieve in terms of waste management. Much depends upon the extent to which local authorities have retained a strong interest in waste collection in their area.
The baseline assumption in what follows is that:

1. The Regions exist; but

2. That the baseline position does not necessarily reflect the world as perceived through the Regional Waste Management Plans.

In other words, the baseline view is that unless plans for development of thermal treatment are at advanced stages, the assumption is that the Region could still change what it plans to do. However, we offer some comment on what might be the case if the Regions do what they have stated they intend to.

7.2 Assumptions Regarding Policies to Meet the Requirements of the Landfill Directive

Although the National Biodegradable Waste Strategy seeks to chart a path to meeting Landfill Directive targets, the extent to which it can be said to constitute, or give rise to, a policy to deliver on the Landfill Directive is questionable. 
In the Autumn of 2008, the EPA consulted upon a Technical Guidance Document entitled Municipal Solid Waste - Pre-treatment and Residuals Management (referred to henceforth as the Draft Technical Guidance Document) 
 This document suggests that the initiatives set out in the Guidance were intended to assist delivery of Ireland’s obligations under the EU Waste Framework Directive (2006/12/EC), the EU Landfill Directive (1999/31/EC), and the EU IPPC Directive (96/61/EC). We understand that a final version of the Guidance has been prepared but this was not available for review for the purposes of this report. In what follows, we effectively comment on the Consultation Draft Guidelines, but we recognize that the substance of the document may have changed in the wake of consultation.
Article 6 of the Landfill Directive requires, inter alia, that:

Member States shall take measures in order that:
(a) only waste that has been subject to treatment is landfilled. This provision may not apply to inert waste for which treatment is not technically feasible, nor to any other waste for which such treatment does not contribute to the objectives of this Directive, as set out in Article 1, by reducing the quantity of the waste or the hazards to human health or the environment;
For existing landfills, this was to take effect ten years after the publication date in the Official Journal, and for new landfills, the requirement took effect two years after its publication (i.e. on the date of transposition).
The proposed minimum pre-treatment obligations for waste intended to be accepted at MSW landfills are set out below (see Table 16).

In considering Paragraph 1 of the PD in particular, where we have considered the nature of policy to meet the Landfill Directive targets, the nature of this policy is rather important. We have, in some cases, considered that the strong policy in respect of the Landfill Directive could be what is effectively implied in the EPA Technical Guidance Document. 

Table 16: Generic Facility Type – Municipal Solid Waste Pre-treatment Obligations

	Principal disposal route
	Minimum pre-treatment required
	Required material diversion
	Date

	Landfill
	1. 2 Bin collection system
	Dry recyclables
	16-7-09 for a landfill existing on 16-7-2001

16-7-2001 for all other landfills (including major extensions)

	
	2. Mechanical treatment of black bin (in large urban centres)
	Metals

SRF
	

	
	3a. Diversion of biowaste from disposal stream, and/or

3b. Treatment of the biological element of ‘black bin’ pre-landfilling
	Biodegradables
	2010, 2013 & 2016 for all landfills accepting MSW to the extent necessary to achieve the diversion obligations. Viz, 

· By 1st January 2010 a minimum of 50% of all BMW accepted at the facility shall be biologically pre-treated (including diversion)

· By 1st January 2013 a minimum of 70% of all BMW accepted at the facility shall be biologically pre-treated (including diversion)

· By 1st January 2016 a minimum of 90% of all BMW accepted at the facility shall be biologically pre-treated (including diversion).

	WtE Incinerator
	1. 2 Bin collection system
	Dry recyclables
	Prior to commencement of any MSW incinerator

	
	2. Mechanical treatment of incinerator ashes
	Metals

Other marketable recyclables
	


Source: EPA (2008) Municipal Solid Waste - Pre-treatment and Residuals Management: An EPA Technical Guidance Document, Consultation Draft, Johnstown Castle Estate: EPA
7.3 Review of Incineration Capacity

7.3.1 National Level

The last meaningful review of the status of Regional Waste Management Plans was provided in ‘Taking Stock and Moving Forward’.
 As of the end of 2003/early 2004, the document reported that of the ten regions, all but two provided for thermal treatment in their plans, though Wicklow indicated a preference to use capacity developed elsewhere. Of the two without thermal treatment in their plans, one of them, Cork, is a region in which proposals for such a facility are already advanced.  

Since the publication of ‘Taking Stock’, many Regions have revisited their Regional Waste Management Plans. A recent report suggests, however, that only Donegal, Wicklow and Kildare do not recommend the use of thermal treatment within their Regional Waste Management Plans, but these regions suggest that they will look at developments in neighbouring regions.

The quantity of MSW generated in Ireland was 3.4 million tonnes. Whilst in recent years per capita household arisings have been more or less static, the rate of growth in commercial waste has, according to EPA data, been of the order 8% per annum over the same period. Discussions with the EPA suggest that there is some suspicion that commercial waste quantities are over-reported at present, possibly owing to the mixing of municipal waste with other wastes prior to onward transfer to landfill. 

In 2007 Irish MSW was 3,397,683 tonnes. 30% of this quantity amounts to just over a million tonnes. In respect of incineration, the EPA notes:

In November 2005, the EPA granted licences1 for two commercial incinerators. The licences provide for the operation of waste incineration facilities by Indaver Ireland at Carranstown, Co. Meath (W0167-01) and Ringaskiddy, Co. Cork (W0186-01). In November 2008, the EPA granted a licence for a third municipal waste incinerator at Ringsend in Dublin (W0232-01). None of these facilities are operating as of end-2008 and only the Carranstown facility has commenced construction.
The capacity of these facilities is 150,000 tonnes in the case of Carranstown, 600,000 tonnes in the case of Dublin and 200,000 tonnes in Cork (of which half might be used for municipal waste).
 The South East region is also in the midst of procuring treatment capacity. The original plan in the South East proposed a facility limited to 150,000 tonnes. The three known facilities alone, with combined capacity of possibly 850-900,000 tonnes MSW, or 25-26% of all MSW in 2007, therefore, come close to the 30% target which would be applied for Ireland under Option 2. It should be mentioned that some of this capacity could be used for other wastes, subject to license conditions, so that this figure may be an over-estimate.
 

If the South East Region is included, then if the South East region was to procure its own facility (and it might not), the total capacity would be of the order 1-1.05 million tonnes, or 29-31% of MSW at 2007 levels. It seems quite clear, therefore, that if any other region was to build additional capacity, this would take the capacity figure well over the 30% figure which is considered in Para 1 of the PD. 

Whether or not these capacities, expressed as a percentage of MSW, increase or decrease in future depends upon the growth rate of MSW. If the growth rate is high, these percentage figures would fall. As assessed using statistics from the EPA, as discussed above, MSW growth has been high. However, as stated above, closer inspection certainly raises questions regarding the nature of the growth in MSW as reported to the EPA. Whilst it is clear that the Irish economy has grown, the divergence between the growth rate in household waste – broadly constant in per capita terms, or rising by 2% per annum in absolute terms – should be so radically different to the growth rate in commercial waste, running at some 9% per annum. The preferred explanation is that commercial waste becomes mixed with other material en route to landfills, and what arrives at the gate of the landfill is reported as wholly ‘municipal’ when in fact it is mixed. One might also question whether some re-categorisation might be convenient for some regions (see the discussion on Dublin below).

A clear problem for the Regions is that capacity for incineration was specified some years ago, and that projections for MSW have very quickly been shown to be incorrect. The revised plans indicated, when taken in their totality, that in 2007, MSW arisings would be 3.65 million tonnes. Most of these projections were made within the preceding 5 years, and in many cases, years far closer to 2007. The projections suggested a growth in MSW from 2004 to 2007 which exceeds actual growth by around 50%. 

Evidently, in the case of facilities which are in place for a period of the order 15-20 years, it might be tempting to ensure that there is ‘enough capacity’ to deal with waste arising in the Region. Yet this seemingly cautious approach is prone to lead readily to specification of excess capacity, whilst also running counter to the objective of seeking to prevent waste in the first place. 

What appears to have happened, therefore, is that capacities have been set based upon what might be required in future when MSW growth rates are projected at compound rates rather than on a more prudent basis from the perspective of the likelihood of the investment made being fully utilised, and through considering how ‘space might be preserved’ for both a) reducing growth rates and b) improvements in recycling over and above target levels. One can also note, in passing, that no Regional Plan appears to have made significant adjustments to their plans, let alone capacities for incineration, in the wake of the publishing of the National Biodegradable Waste Strategy, notably in respect of the growth projections therein (notwithstanding their rather interesting profile).

7.3.2 Regional Capacity

Dublin

The 600,000 tonne per annum capacity of the proposed Poolbeg incinerator represents about 46% of the MSW arisings of the Dublin region. This is based upon figures for 2007 (see Table 17). The Dublin region set a target for recycling of household waste of 60% for 2013. If this target is met, and even if there is no further increase in the recycling rate for commercial waste, then if waste quantities remain relatively stable, by 2013, there will be 624,000 tonnes of residual municipal waste in the whole Region. In other words, the 600,000 tonne facility will be large enough to deal with close to 100% of all residual MSW produced in the whole Dublin Region if the Region meets its stated target for recycling of household waste. 

The likelihood of overcapacity being available at the capacity chosen is heightened when one considers that within the Dublin region, there is clearly significant uncertainty about what the quantities of, and recovery rates for, commercial and industrial waste are. For 2003, the reported figures for commercial and industrial waste were 440,789 tonnes of commercial waste, and 188,910 tonnes of industrial waste, giving a total for commercial and industrial waste of 669,592 tonnes. The Waste Management Plan 2005-2010 states:

In general, there is a poor differentiation between waste defined as Commercial (generated by commercial enterprises such as shops, offices, administration etc.) and Industrial (generated by industry). Much of the non-process waste generated by industries is similar to that generated in commerce, and is collected by private or ‘commercial’ waste companies. Such waste includes packaging, office waste, canteen waste etc. and hence is dealt with at the same facilities as municipal waste.

Table 17: Waste Statistics for the Dublin Region
	Waste Stream 
	Total tonnes 2003
	Total tonnes 2006
	Total tonnes 2007

	Household Waste Generated 
	459,579 
	464,066 
	470,221

	Commercial/Industrial Waste Generated 
	669,592 
	819,861 
	800,641

	Litter and Street Sweepings 
	30,235 
	36,616 
	35,580

	Municipal Waste generated 
	1,129,171 
	1,320,598 
	1,306,442

	Household Waste Recovered 
	74,714 
	126,805 
	132,331

	Commercial/Industrial Waste Recovered 
	227,894 
	402,311 
	401,607

	Municipal Waste recovered 
	302,608 
	529,116 
	533,938

	Municipal Waste Recovery Rate 
	26% 
	40% 
	41%


Source: RPS (2009) Waste Management Plan for the Dublin Region 2005-2010, Annual Progress Report 2008, January 2009
In the Annual Progress Report 2007, the authors stated:

The C&I waste arisings has risen by 22% to 819,861 tonnes in 2006. Improvements in reporting and enforcement are ensuring that more of this waste stream is being identified correctly and recorded.

Steps have been taken to ensure that Annual Environmental Reports are timely, accurate and in sufficient detail. With the improved reporting, quantities of waste arising are being identified more accurately.

However, a number of assumptions were required to determine the quantity of C&I arisings and the difficulties outlined in Section 2.2 are still prevalent in waste collection permit AERs submitted by some private collectors.

The magnitude of this type of adjustment merely confirms the concerns expressed above concerning the supposed growth rate in MSW, and in particular, the difficulties experienced in understanding the ‘genuine’ rate of growth in industrial waste. A number of possible observations flow from this, but it highlights the shaky basis for the projections.

It is of note that the facility’s licence from the EPA reserves 500,000 tonnes of capacity for municipal waste. What is and what is not included in the term ‘municipal’ appears to have changed significantly between the Revised Plan and the Annual Progress Report 2007. In this context, and given some uncertainties regarding the definition of municipal waste, the justification for a 600,000 tonne incinerator to serve the region appears somewhat shaky. 

North East

The 150,000 tonnes per annum capacity of the incinerator currently under construction at Duleek, Meath, represents around 60% of the MSW arisings of the North East region in 2003.
 It would appear, from the EPA Waste Report 2007, that residual household waste in the whole North East Region was of the order 114,000 tonnes in 2007.
 

It might be that the capacity of the incinerator was based on projections in the North East Region Waste Management Plan. Though made in 2006, projections for household waste are already seriously at odds with actual figures for the Region reported by the EPA for 2007. The projected figure for 2007 in the Plan was 192,186 tonnes, whilst the actual figure was estimated at 170,523 tonnes. To put this another way, the projected increase for household waste over the period 2003-2007 was 25,599 tonnes, but the actual increase was 3,936 tonnes, implying an overestimate of the increase of 650%. If the region had already achieved its 43% recycling rate in 2007, then a 200,000 tonne facility would be capable of handling some 130% of the residual municipal waste which would have been generated in that year. 

Table 18: Projections for Household, Commerical and Municipal Waste in the North East Region

	
	2004
	2007
	2020

	Household Waste
	168,127
	192,186
	231,133

	Commercial Waste
	98,234
	
	133,882

	Municipal Waste
	266,361
	
	365,015


Source: RPS MCOS (2006) North East Region Waste Management Plan 2005-2010, 16th May 2006
As with Dublin, therefore, there is a suggestion that this capacity is well in excess of what is required for the Region. Indeed, even if waste grew as projected in the 2006 Plan, then the facility would be capable of handling 100% of residual municipal waste forecast in 2020. 

Cork

In the Cork Region, the quantity of municipal waste appears to be of the order 240,000 tonnes. In this context, if a facility has capacity of 100,000 tonnes, the capacity would be of the order 42% of MSW arisings. 

EPA data suggest that residual household waste in the region was of the order 85-110,000 tonnes of waste in 2007.
 

South East

In the South East region, projections for household and commercial waste were made back in 2002. In 2000, there were 130 thousand tonnes of household waste, 40.3 thousand tonnes of commercial waste, and 8.9 thousand tonnes of litter and street sweepings, a total of 179,000 tonnes of municipal waste. EPA data for 2007 suggest that the South East generated 167 thousand tonnes of household waste, of which 80 thousand tonnes were residual waste and 15 thousand tonnes were uncollected. 

The 2002 Plan made projections to 2011, suggesting that at that time, household waste generation would reach 192 thousand tonnes including bulky wastes. The figure for commercial waste for 2011 was estimated at just under 50 thousand tonnes. 

We are not in a position to verify the commercial waste figures on the basis of publicly available data. However, the increase projected in 2002 – from around 40 thousand tonnes in 2002 to 50 thousand tonnes in 2011 would not seem unreasonable, and on the basis of experience of other Regions, this might be an underestimate because of the way in which this information is reported.

7.3.3 Summary

There have been, for some time, plans to develop incineration capacity within the Regions. The rationale for the capacities specified in those Plans has not always been clear, not least because the rationale for the recycling targets was unclear also.
 

As waste data improves, the basis for projections will improve also. At present, however, Plans based upon significantly positive MSW growth rates and relatively low recycling rates appear to have led to capacity being specified which is one or more of:

· Potentially, overly large even if current performance is maintained and existing targets are met;

· Potentially, overly large because projections were based on growth rates which were too high;

· Certainly, overly large if:

· Recycling targets are revised in line with what is possible over the period the facility is in place; and

· Capacity for residual waste is based upon more optimistic assumptions regarding the potential to constrain waste growth.

The issue is already becoming one deserving of attention at the level of the Region, where facilities seem likely to have excess capacity. In itself, this might not be a problem if it was confined to a small number of regions. However, other regions have expressed intentions to develop incineration (or other thermal treatment facilities) and some have set recovery targets:

· Connaught



33% of all waste

· Clare / Kerry / Limerick

41% of household and commercial waste

· Midlands



58% of household waste
                                                            30% C&I waste

Evidently, there is significant potential for over-capacity in Ireland were these plans to come to fruition, especially if capacities were based upon projections which are – in many cases – already beginning to look out of date.
7.4 Paragraph 1

The intention of Paragraph 1 is to ensure that incineration capacity does not reach a level such that waste is drawn to incineration which could have been dealt with by ‘prevention, reuse, recycling, composting/AD of source segregated biowaste, MBT or other methods higher up the waste hierarchy’.

The approach taken is to seek to understand what may or may not happen ‘at the margin’ under specific scenarios, covering best and worst cases. The scenarios are linked to different background policy mixes, these being more supportive of recycling, and less supportive of recycling. This will serve to highlight the fact that the policy’s effect will be different depending upon the nature of the wider policy framework. This, in turn, will help demonstrate that the policy is preserving space not just for improved performance, but the changes in policy expected to deliver this improved performance. 

The intention is to derive estimates of the environmental costs or benefit implied in the switching of a tonne of material from one management route to another which the implementation of the policy might imply under the different scenarios. The actual quantities affected could not be meaningfully estimated using anything other than a model which is so heavily based upon assumption as to be relatively meaningless. The scenario approach, through seeking to understand the effects of the policy under specific scenarios, seems best suited to understanding the policy’s effect against what is a shifting policy environment.

	Baseline

No change

Option 1
The Agency and local authorities in the discharge of their statutory functions, should ensure that incineration capacity is limited to ensure that waste is not drawn to incineration which could have been dealt with by recycling or other methods higher up the waste hierarchy.  To this end, the aggregate capacity of licensed incinerators should not exceed 30% of municipal solid waste arisings, and from 2015 should not exceed 25% of municipal solid waste arisings.
Option 2
The Agency and local authorities in the discharge of their statutory functions should ensure that incineration capacity is limited to ensure that waste is not drawn to incineration which could have been dealt with by recycling or other methods higher up the waste hierarchy.  To this end, the aggregate capacity of licensed incinerators should not exceed 30% of municipal solid waste arisings in any region and from 2015 should not exceed 25% of municipal solid waste arisings in any region.  

Option 3
The Agency and local authorities in the discharge of their statutory functions, should ensure that capacity for non-landfill residual waste treatment is limited to ensure that waste is not drawn into residual waste treatments which could have been dealt with by recycling or other methods higher up the waste hierarchy.  To this end, the aggregate capacity of licensed non-landfill residual waste treatment should not exceed 30% of municipal solid waste arisings, and from 2015 should not exceed 25% of municipal solid waste arisings.
Option 4
The Agency and local authorities in the discharge of their statutory functions, should ensure that capacity for non-landfill residual waste treatment is limited to ensure that waste is not drawn into residual waste treatments which could have been dealt with by recycling or other methods higher up the waste hierarchy.  To this end, the aggregate capacity of licensed non-landfill residual waste treatment should not exceed 30% of municipal solid waste arisings in any region and from 2015 should not exceed 25% of municipal solid waste arisings in any region.  


7.4.1 Baseline - No change

The ‘no change’ option is assumed to be the existing policy framework. The effects of other options are estimated relative to this option.

7.4.2 Option 1 – National Limit on Incineration Capacity

In principle, the effect of Option 1 varies according to the level of success of the background policy mix relating whether Landfill Directive targets are met and whether policy support for recycling is weak or strong. A summary of the effects under each scenario is given in Table 19. The resulting switches between treatment options to be evaluated are shown in Table 20. 

Where policy to meet high rates of recycling is relatively weak, and where the same applies to policies to meet the Landfill Directive targets, then if the PD has any effect at all, it may be that it prevents the incineration of waste which would otherwise be landfilled, probably untreated. This assumes that notwithstanding the weakness of policy to meet Landfill Directive targets, that incineration capacity is developed. Currently, as is shown below, the intention of Regions is clearly to develop such capacity, and existing plans indicate that although the 30% figure is not breached by facilities with relevant consents, it is more than likely to be breached in regions follow their own plans.
Where policy to meet high rates of recycling is relatively strong, but where the policies to meet the Landfill Directive targets are weak, then the PD probably has limited effect. The argument is that the weak Directive policies imply that it is less likely that non-landfill treatments for residual waste are developed anyway. 
Where policy to meet high rates of recycling is relatively weak, but where the policies to meet the Landfill Directive targets are strong, then the effect of the policy is to limit the extent to which the Directive targets are met through incineration as opposed to other non-landfill treatments for residual waste (e.g. MBT). This assumes that the policies designed to meet Landfill Directive targets are relatively favourable for the development of incineration capacity. This might not be the case, and such policies could favour other treatments, rendering the effect of the PD less significant.
Where policy to meet high rates of recycling is relatively strong, and where the policy drivers to meet the Landfill Directive targets are also strong, then the likely effect of the PD is to limit the extent to which the Directive targets are met through incineration as opposed to recycling. This assumes that the policies designed to meet Landfill Directive targets are relatively favourable for the development of incineration capacity. 

There is clearly another influencing factor, which is the effect of the Regional Plans. The above analysis abstracts from the Plans. On the other hand, if the Plans move through to implementation, then the clear implication of the PD shifts more heavily towards the situation where:

· If recycling policy is weak, then incineration displaces EITHER landfill OR other non-landfill treatments; and

· If recycling policy is strong, incineration displaces increases in recycling (and waste prevention).

Table 19: Summary of Effect of Option 2 under Different Scenarios
	
	Policy Support for Recycling

	
	Weak
	Strong

	Strength of Policy Dedicated to Meet Landfill Directive Targets
	Weak
	Option 1 may have the effect of ensuring continued high levels of untreated waste going to landfill
	Effects are likely to be limited. Option 1 could work to ensure that 70% recycling is achieved, but this is not clear (growth rate is important)

	
	Strong
	Option 1 has the effect of constraining resort to incineration in the pursuit of diversion from landfill through non-recycling means. The effect would be to preserve space for other non-landfill residual treatment options.
	Option 1 helps to ensure that high rates of recycling and compliance with the Landfill Directive are achieved.


Table 20: Switches to be Evaluated under Each Policy Scenario

	
	Policy Support for Recycling

	
	Weak
	Strong

	Strength of Policy Dedicated to Meet Landfill Directive Targets
	Weak
	At the margin, Option 1 increases landfill at the expense of incineration 
	At the margin, Option 1 may increase recycling at the expense of incineration (or prevents the opposite)

	
	Strong
	At the margin, Option 1 increases the use of residual waste treatments other than incineration (such as MBT) at the expense of incineration
	At the margin, Option 1 may increase recycling at the expense of incineration (or prevents the opposite)


In Table 21 through to Table 24, we show the changes in the external costs occurring at the margin for Option 1 under each of the four background policy mixes identified in Table 20. The details of the methodology for the calculation are to be found in Appendices A.5.0 to A.7.0. Impacts are calculated on the basis of one tonne of material being switched from one type of waste treatment to another (or alternatively, being recycled). Changes in external costs are shown for both climate change and local air pollution impacts. The changes are calculated as follows:

NET CHANGE = “SWITCHED TO” EXTERNAL COST – “SWITCHED FROM” EXTERNAL COST

Thus a positive figure results from the situation where the unit costs associated with the “switched to” treatment are greater than was the case for the “switched from” treatment, implying that an environmental disbenefit results from the change. Conversely, a negative figure implies an environmental improvement from the switches prompted by the policy. 

The Tables show that an overall reduction in the external costs (indicative of an environmental improvement) occurs under the majority of scenarios, with the exception of the situation where the background policy mix provides weak support for both recycling and meeting landfill directive targets (as shown in Table 21). In such a situation, effectively, a possible consequence of the PD is that landfill is increased at the expense of incineration, resulting in increased external costs, particularly in relation to climate change impacts. 

Table 21: External Costs - Option 1 (Weak Recycling, Weak LFD)
	Policy Support
	Weak support for recycling
	Weak support for landfill directive targets

	Result
	Option 1 increases landfill at the expense of incineration

	External costs 
(€ per tonne)
	Climate
	Air Quality
	Total

	
	€54.42
	- €25.99
	€28.43


Table 22: External Costs – Option 1 (Strong Recycling, Weak LFD)

	Policy Support
	Strong support for recycling
	Weak support for landfill directive targets

	Result
	Option 1 may increase recycling at the expense of incineration

	External costs 
(€ per tonne)
	Material recycled
	Climate
	Air Quality
	Total

	
	Food (AD)
	- €3.93
	- €15.72
	- €19.65

	
	Mixed organic (IVC)
	€2.81
	- €15.74
	- €12.93

	
	Garden (windrow)
	- €0.94
	- €9.26
	- €10.21

	
	Paper
	- €39.76
	- €16.18
	- €55.94

	
	Plastics
	- €77.82
	- €6.89
	- €84.71

	
	Glass
	- €6.22
	- €21.86
	- €28.08

	
	Steel
	- €12.29
	- €21.82
	- €34.11

	
	Aluminium
	- €235.79
	- €21.82
	- €257.61


Table 23: External Costs – Option 1 (Weak Recycling, Strong LFD)

	Policy Support
	Weak support for recycling
	Strong support for landfill directive targets

	Result
	Option 1 increases the use of residual waste treatments other than incineration (such as MBT) at the expense of incineration

	External costs 
(€ per tonne)
	Residual treatment switched to
	Climate
	Air Quality
	Total

	
	Biodrying
	 - €3.30
	- €16.49
	- €19.79

	
	Stabilisation
	- €7.68
	- €28.32
	- €36.01


Table 24: External Costs – Option 1 (Strong Recycling, Strong LFD)

	Policy Support
	Strong support for recycling
	Strong support for landfill directive targets

	Result
	Option 1 may increase recycling at the expense of incineration

	External costs 
(€ per tonne)
	Material recycled
	Climate
	Air Quality
	Total

	
	Food (AD)
	- €3.93
	- €15.72
	- €19.65

	
	Mixed organic (IVC)
	€2.81
	- €15.74
	- €12.93

	
	Garden (windrow)
	- €0.94
	- €9.26
	- €10.21

	
	Paper
	- €39.76
	- €16.18
	- €55.94

	
	Plastics
	- €77.82
	- €6.89
	- €84.71

	
	Glass
	- €6.22
	- €21.86
	- €28.08

	
	Steel
	- €12.29
	- €21.82
	- €34.11

	
	Aluminium
	- €235.79
	- €21.82
	- €257.61


A second (albeit much smaller) increase in the external costs associated with climate change impacts occurs where mixed organic material is moved from incineration to in-vessel composting. In the latter case, however, there is still a net overall decrease in damage costs from the switch, as relatively more significant improvements in air quality also result from the change in treatment.

The results presented above consider air quality impacts in terms of emissions reductions occurring through the avoided disposal, or recovery through incineration, of that material. The production of goods from recycled materials also results in reduced air quality burdens in comparison to the manufacture of the same product from raw materials, such reductions resulting in many cases from the lower energy requirements that result from the use of recycled input in manufacturing processes. However such emissions reductions will not have a direct impact on Irish air quality, since at the margin, most of the manufacturing of these products (whether made from virgin or recycled input) occurs overseas.

Table 25 shows the additional change in the external costs that would result from the manufacture of a product from recycled input in comparison to those resulting from manufacture of the same product from raw materials, were these activities to be carried out in Ireland. The impact is particularly significant with regards to the manufacture of aluminium products from recycled input, which results in a reduction in the damage costs associated with air quality of €453.89 (per tonne of aluminium). Evidently, these external costs will actually depend upon the relevant geographical sources of primary and secondary materials, but the Table highlights the potential significance of these additional benefits, notwithstanding the fact that the sources and destinations of primary and secondary materials, respectively, may be lower-income countries.
 

Table 25: Marginal Air Quality Impacts – Use of Recycled Material in Manufacturing

	Material 
	Marginal change in external damage costs for air quality impacts from use of recycled input (€ / tonne)

	Paper
	- €17.95

	Dense plastic
	- €108.05

	Glass
	- €16.12

	Steel
	- €81.83 

	Aluminium
	- €453.89


Source: Developed from emissions data held within WRATE (EcoInvent database version 1.2)
Inclusion of these impacts within our results would lead to a further reduction in damage costs occurring under all scenarios where dry recycling is increased at the expense of residual waste treatment. Taking the most extreme example, where a tonne of aluminium is switched from incineration to recycling, the differential in damage costs associated with air quality impacts changes from - €21.82 (if only avoided disposal is considered) to - €339.13 where the impacts outlined in Table 25 are also included. 

The suggestion is, therefore, that if policy remains in its current configuration, the PD could have negative environmental consequences. However, if the intention is to strengthen policy with respect to the landfill directive (for example, through implementing policy in line with what is set out in the Draft Technical Guidance Document) or with regard to recycling, then the environmental benefits may be significant. They will be most significant where a) the background policy is likely to deliver high rates of recycling and b) the additional recycling which occurs delivers additional dry recyclables for recycling, or where collected food waste is treated through anaerobic digestion.

7.4.3 Option 2 - Regional Limits on Incineration Capacity 

With the cap set on a regional basis, the switches and impacts at the margin are essentially the same as for Option 1, but the limits would be breached individually by the three incinerators currently proposed or under construction, as well as, potentially, by the facility being considered in the South East, but with other Regional Plans being affected because of targets already set out for recovery therein.  

Adherence to the limits would lead to smaller incinerators, potentially with a more tightly defined ‘catchment area’. The number of incinerators might increase, although the reduced size will affect the economics of the facility.  Transport emissions associated with each incinerator would most likely reduce accordingly. At the same time, there might be marginal reductions in the efficiency of generation at the facilities. It should be noted, in the context, 
In principle, regions would need to re-appraise their Plans to ensure that they were consistent with revised objectives. Regions with advanced plans for incineration would be most affected since, as noted above, the planned incinerators would all be affected under this version of Paragraph 1. Under existing institutional arrangements, there would be some merit in this for a variety of reasons, not least of these being:

1. That recycling targets lack a strong supporting rationale in most of the regions, and it would be appropriate to re-visit these; and 

2. The basis for forward projections has been, and probably remains, weak. However, if forward projections are used to estimate capacity for treatment facilities with a long life-time, they should be made conservatively rather than simply reflecting historic rates where data may have not have been so well reported.

A swift means of achieving this would be through the Annual Progress Reports.

To the extent that Regions needed to change their Plans, they would face a decision as to whether they adapted plans to do one or more of the following:

· Step up efforts to prevent waste;

· Perversely, reduce efforts to prevent waste (so that the incinerator capacity falls below 30% of MSW in the region);

· Increase the targeted rate of recycling;

· Reduce the incinerator’s capacity; and

· Deploy other forms of residual waste treatment, such as MBT.

At present, there is no driver compelling Regions to do anything other than reduce the incinerator’s capacity in line with the PD / reduce efforts to prevent waste. However, given the PD’s intent, re-consideration of recycling rates would seem wise. Furthermore, policy may evolve in support of this in future.

For regions where contractual terms have been agreed, and as far as this is concerned, we are only aware of the Dublin facility being affected, then there may be considerations of cost which arise in terms of renegotiating these. These have to be considered in the particular case of the procurement undertaken, and the contract signed.

7.4.4 Option 3 – National Limits on Non-landfill Residual Waste Treatment Capacity

The effect of Option 3 varies according to the level of success of the background policy mix relating to diversion from landfill and recycling. A summary of the effects under each scenario is given in Table 26. The resulting switches between treatment options to be evaluated are shown in Table 27.

Table 26: Summary of Effect of Option 3 under Different Scenarios

	
	Policy Support for Recycling

	
	Weak
	Strong

	Strength of Policy Dedicated to Meet Landfill Directive Targets
	Weak
	Option 3 has the counter-productive effect of ensuring continued high levels of untreated waste going to landfill (and heightens risk of not meeting LFD targets).
	Effects are likely to be limited. Option 3 could work to ensure that 70% recycling is achieved, but this is not clear



	
	Strong
	If the strong policy mechanism effectively reflects what is set out in the Consultation Draft EPA Guidance on pre-treatment, and if such pre-treatment is included in the definition of non-landfill treatments, Option 3 might not be consistent with a policy of weak support for recycling and strong LFD support (the 30% figure might have to be relaxed).
	Option 3 helps to ensure that high rates of recycling and compliance with the Landfill Directive are achieved. At the margin, more recycling takes place at the expense of MBT, incineration, etc. the policy could, where pre-treatment is included in the definition, also lead to some assets becoming stranded.


The impacts under this option are affected by the ramifications of the Draft Technical Guidance Document set out in Section 7.2 above.
 
The proportion, and capacity, requiring biological pre-treatment in future years would depend upon future waste growth rates, and the evolution in recycling rates, as well as the pace of development of incineration. Given the already significant planned capacity for incineration, the effect of the policy might be to leave some residual waste assets stranded in the case where rates of recycling were increased to levels close to 70%. The exception might be where the development of recycling occurred very quickly. Generally, the combined effect of the PD and the Draft Technical Guidance Document would be to effectively eliminate incineration as an option for waste treatment since capacity of around 30% would need to be installed by 2010. Such an outcome is also likely where the policy in support of recycling is low. 

In short, it seems likely that if policy reflected the Draft Technical Guidance Document, as the cornerstone of a strong policy on meeting Landfill Directive targets, that this, combined with the PD, would lead to incineration being marginalised. Capacity for pre-treatment would need to be developed prior to the incineration capacity coming on stream, leading to pre-treatment using up ‘the quota’ for residual waste.

As with Option 2 above, regions would need to re-consider their plans in the light of this. Effectively, the PD would tend to favour ‘first to operate’. Only thermal treatment plants which could be developed before pre-treatment prior to landfilling would really be allowed to operate.

Table 27: Switches to be Evaluated under Each Scenario

	
	Policy Support for Recycling

	
	Weak
	Strong

	Strength of Policy Dedicated to Meet Landfill Directive Targets
	Weak
	At the margin, Option 3 increases landfill at the expense of incineration or MBT
	Option 3 may prevents a switch from recycling to incineration or MBT

	
	Strong
	May be inconsistent with policy background where EPA Draft Guidelines become the strong policy. Effect would be to reward ‘first to operate’. Likely impact would be to marginalise incineration
	Option 3 prevents a switch from recycling to incineration or MBT


Table 28 show the changes in the external costs occurring as a consequence of Option 3 under each of the four background policy mixes identified in Table 27. Impacts are calculated on the basis of one tonne of material being switched from one type of treatment to another (or alternatively, being recycled). Changes in external damage costs are shown for both climate change and local air pollution impacts. 

Table 28: External Costs – Option 3 (Weak Recycling, Weak LFD)

	Policy Support
	Weak support for recycling
	Weak support for landfill directive targets

	Result
	Option 3 increases landfill at the expense of incineration or MBT

	Marginal change in external damage costs (€ per tonne)
	Residual treatment switched from
	Climate
	Air Quality
	Total

	
	Incineration
	€54.42
	- €25.99
	€28.43

	
	Biodrying
	€57.72
	- €9.51
	€48.22

	
	Stabilisation
	€62.11
	€2.33
	€64.44


Table 29: External Costs – Option 3 (Strong Recycling, Weak LFD)

	Policy Support
	Strong support for recycling
	Weak support for landfill directive targets

	Result
	Option 3 may increase recycling at the expense of incineration or MBT

	Marginal change in external damage costs (€ per tonne)
	Treatment (switch from) / recyclate 
	Climate
	Air Quality
	Total

	
	Incin / Food
	- €3.93
	- €15.72
	- €19.65

	
	Incin / Mixed organic
	€2.81
	- €15.74
	- €12.93

	
	Incin / Garden
	- €0.94
	- €9.26
	- €10.21

	
	Incin / Paper
	- €39.76
	- €16.18
	- €55.94

	
	Incin / Plastics
	- €77.82
	- €6.89
	- €84.71

	
	Incin / Glass
	- €6.22
	- €21.86
	- €28.08

	
	Incin / Steel
	- €12.29
	- €21.82
	- €34.11

	
	Incin / Aluminium
	- €235.79
	- €21.82
	- €257.61

	
	Bio / Food
	- €9.82
	- €3.72
	- €13.54

	
	Bio / Mixed organic
	- €5.91
	- €3.99
	- €9.91

	
	Bio / Garden
	- €13.30
	 €2.37
	- €10.94

	
	Bio / Paper
	- €47.81
	- €14.95
	- €62.76

	
	Bio / Plastics
	- €20.76
	- €6.89
	- €27.65

	
	Bio / Glass
	- €4.23
	- €9.71
	- €13.94

	
	Bio / Steel
	- €7.14
	- €6.34
	- €13.48

	
	Bio / Aluminium
	- €99.87
	- €6.34
	- €106.21

	
	Stab / Food
	- € 29.90
	- € 1.50
	- € 31.40

	
	Stab / Mixed organic
	- € 28.15
	- € 2.04
	- € 30.20

	
	Stab / Garden
	- € 36.89
	€ 3.96
	- € 32.94

	
	Stab / Paper
	- € 57.31
	- € 5.22
	- € 62.53

	
	Stab / Plastics
	- € 7.70
	- € 1.73
	- € 9.43

	
	Stab / Glass
	- € 4.49
	- € 2.43
	- € 6.92

	
	Stab / Steel
	- € 7.31
	- € 1.68
	- € 8.99

	
	Stab / Aluminium
	- € 100.05
	- € 1.68
	- € 101.73


The Tables calculate the air quality damage costs based on avoided disposal externalities only for the dry recyclables, assuming that, at the margin, both the manufacturing of products from virgin materials and the re-processing of recyclables occurs outside Ireland. 
Table 30: External Costs – Option 3 (Strong Recycling, Strong LFD)

	Policy Support
	Strong support for recycling
	Strong support for landfill directive targets

	Result
	Option 3 may increase recycling at the expense of incineration or MBT

	Marginal change in external damage costs (€ per tonne)
	Treatment (switch from) / recyclate 
	Climate
	Air Quality
	Total

	
	Incin / Food
	- €3.93
	- €15.72
	- €19.65

	
	Incin / Mixed organic
	€2.81
	- €15.74
	- €12.93

	
	Incin / Garden
	- €0.94
	- €9.26
	- €10.21

	
	Incin / Paper
	- €39.76
	- €16.18
	- €55.94

	
	Incin / Plastics
	- €77.82
	- €6.89
	- €84.71

	
	Incin / Glass
	- €6.22
	- €21.86
	- €28.08

	
	Incin / Steel
	- €12.29
	- €21.82
	- €34.11

	
	Incin / Aluminium
	- €235.79
	- €21.82
	- €257.61

	
	Bio / Food
	- €9.82
	- €3.72
	- €13.54

	
	Bio / Mixed organic
	- €5.91
	- €3.99
	- €9.91

	
	Bio / Garden
	- €13.30
	 €2.37
	- €10.94

	
	Bio / Paper
	- €47.81
	- €14.95
	- €62.76

	
	Bio / Plastics
	- €20.76
	- €6.89
	- €27.65

	
	Bio / Glass
	- €4.23
	- €9.71
	- €13.94

	
	Bio / Steel
	- €7.14
	- €6.34
	- €13.48

	
	Bio / Aluminium
	- €99.87
	- €6.34
	- €106.21

	
	Stab / Food
	- € 29.90
	- € 1.50
	- € 31.40

	
	Stab / Mixed organic
	- € 28.15
	- € 2.04
	- € 30.20

	
	Stab / Garden
	- € 36.89
	€ 3.96
	- € 32.94

	
	Stab / Paper
	- € 57.31
	- € 5.22
	- € 62.53

	
	Stab / Plastics
	- € 7.70
	- € 1.73
	- € 9.43

	
	Stab / Glass
	- € 4.49
	- € 2.43
	- € 6.92

	
	Stab / Steel
	- € 7.31
	- € 1.68
	- € 8.99

	
	Stab / Aluminium
	- € 100.05
	- € 1.68
	- € 101.73


Table 31: External Costs – Option 3 (Weak Recycling, Strong LFD)

	Policy Support
	Weak support for recycling
	Strong support for landfill directive targets

	Result
	Option 3 may be inconsistent with policy background where EPA Draft Guidelines become the strong policy. Effect would be to reward ‘first to operate’. Likely impact would be to marginalise incineration (at the expense of other residual treatment technologies)

	Marginal change in external damage costs (€ per tonne)
	Residual treatment switched to
	Climate
	Air Quality
	Total

	
	Biodrying
	- € 3.30
	- € 16.49
	- € 19.79

	
	Stabilisation
	- € 7.68
	- € 28.32
	- € 36.01


As with Option 1, the tables show that a reduction in the external damage costs occurs under the majority of scenarios, with the exception of where the background policy mix provides weak support for both recycling and landfill directive targets. In such a situation, landfill is increased at the expense of either incineration or MBT, resulting in a significant increase in the external damage costs relating to climate change impacts. 

Smaller increases in the external costs associated occur where:

· mixed organic material is moved from incineration to in-vessel composting (results in an increase in climate change costs);

· garden waste is moved from stabilisation or biodrying to windrow (leads to an increase in air quality costs).

In both of these cases, however, the switch results in a net decrease in damage costs when climate change and air quality impacts are combined.

The suggestion is, therefore, that as with Option 1 and 2, if policy remains in its current configuration, the PD could have negative environmental consequences. However, if the intention is to strengthen policy with respect to the landfill directive (for example, through implementing policy in line with what is set out in the Draft Technical Guidance Document) or with regard to recycling, then the environmental benefits to be gained from preserving space for higher recycling rates may be significant. They will be most significant where a) the background policy is likely to deliver the high rates of recycling anticipated and where b) the additional recycling which occurs delivers additional dry recyclables for recycling, and collected food waste is treated through anaerobic digestion.

7.4.5 Option 4 - Regional Limits on Non-landfill Residual Waste Treatment Capacity

The implications of Option 5 are essentially a blend of those of Option 3 and Option 4. However, the requirement to make changes to regional plans becomes less equivocal. 

7.4.6 Summary of Impacts

The impacts of Paragraph 1 of the Policy Direction are very dependent upon the nature of the background policy mix - and in particular the policy support for recycling. The following tables summarise the impacts of the Policy Direction against the relevant evaluation criteria identified in Table 14. In all cases, a description of the impacts (against each of the evaluation criteria in turn) is provided below the table.

Table 32 summarises the impacts associated with Option 1 of Paragraph 1.

Table 32: Summary of Impacts Associated with Paragraph 1, Option 1
	Evaluation Criteria
	Impact

	
	Weak support recycling & LFD
	All other policy mixes

	Waste
	1
	Treatment of MSW at highest possible location on waste hierarchy
	
	

	
	2
	Diversion of waste from landfill
	
	

	
	3
	Management of waste at nearest appropriate facility
	
	

	
	4
	Minimize hazardous emissions from waste management
	
	

	
	5
	Increase recycling
	
	

	Climate
	1
	Reduce GHG emissions from waste management
	
	

	
	2
	Reduce GHG emissions from transport of waste
	
	

	Air
	1
	Reduce local air pollution from waste management
	
	

	
	2
	Reduce local air pollution from transport of waste
	
	

	Sustainable Development
	1
	Provide flexibility in waste management
	
	

	Water
	1
	Reduce impacts on water
	
	

	Key
	 

	Probable Negative
	 

	Possible Negative
	 

	Negligible/No Impact
	 

	Possible Positive
	 

	Probable Positive
	 

	Unclear
	 


Waste 1
To what extent does the Policy Direction promote the treatment of MSW at the highest possible location on the waste hierarchy?
Impacts are dependent upon the background policy support mix. Where the policy support for both recycling and the landfill directive is weak, waste is likely to be diverted from incineration towards landfill as a result of the PD. Where policy support for recycling is strong, waste will be diverted away from residual treatments and towards recycling, thus ensuring it is treated it is treated at the highest possible location on the waste hierarchy.

Waste 2

To what extent does the Policy Direction promote the diversion of waste from landfill?
Where policy support for both recycling and the landfill directive is weak, waste may be diverted from incineration towards landfill as result of the Policy Direction. 

Where there is weak support for recycling but strong support for the landfill directive, the Policy Direction causes waste to be sent to MBT at the expense of incineration. This results in a significant increase in amount of the material sent to landfill if it is sent to stabilisation but a much smaller increase if waste is sent to biodrying. In both cases however, less hazardous material is sent to landfill.

Where there is strong support for recycling the Policy Direction causes an increase in recycling at expense of incineration, promoting the diversion of waste from landfill.

Waste 3

To what extent does the Policy Direction promote the management of waste at the nearest appropriate facility?
The impact of Policy Direction is uncertain. Indeed, in this form, the PD could be counter-productive under some situations.
Waste 4

To what extent does the Policy Direction promote the minimisation of hazardous emissions associated with waste management?
Since all scenarios result in a decrease in waste treated by incineration, all will result in a decrease in the production of hazardous waste sent to landfill as this is only produced in any significant quantity from waste incineration facilities. 

Additionally, all scenarios result in an improvement in the air emissions as measured by the unit external costs.

Waste 5

To what extent will the Policy Direction promote increased levels of recycling?
Where there is strong support for recycling the Policy Direction causes an increase in recycling at expense of incineration. 

If support for both recycling and the landfill directive are weak, the effect of the Policy Direction is likely to promote an increase in landfill at the expense of incineration, decreasing recycling. If, however, support for the landfill directive is strong then weak support for recycling is likely to increase MBT treatments at the expense of incineration, resulting in an increase in the amount of recycling.

Climate 1

To what extent will the Policy Direction bring about a reduction in greenhouse gas emissions arising from the management of waste?
Where policy support for both recycling and the landfill directive is weak, the effect of the Policy Direction is to increase landfill at the expense of incineration, resulting in an increase in greenhouse gas emissions.

In all other cases, however, the effect of the policy direction is to reduce these emissions.

Climate 2

To what extent will the Policy Direction bring about a reduction in greenhouse gas emissions arising from the road transport of waste?

The effect of the Policy Direction in this regard is uncertain.

Air 1

To what extent will the Policy Direction lead to the reduction of local air pollution from waste management?
Analysis of the external costs shows that the Policy Direction results in a reduction in local air pollution under all scenarios, irrespective of the background policy mix.

Air 2

To what extent will the Policy Direction lead to the reduction of local air pollution from transport associated with waste management?
The effect of the Policy Direction in this regard is uncertain.

Sustainable Development 1

To what extent will the Policy Direction provide flexibility in waste management options so as to protect waste management choice for future generations?
In ensuring that waste could not be directed towards an incinerator, the effect of the Policy Direction would be to create space within which other treatment options are able to be considered by collectors and waste managers. 

Water 1

To what extent will the Policy Direction reduce impacts on water?
The extent to which Paragraph 1 of the Policy Direction will lead to reduced impacts on water is unclear. Any impacts on water from waste management are likely to be site specific.

Table 33 summarises the impacts associated with Option 2 of Paragraph 1. Impacts are essentially the same as for Option 1; however, adherence to the regional limits is likely to lead to smaller incinerators, and transport emissions will therefore reduce accordingly.

Waste 1
To what extent does the Policy Direction promote the treatment of MSW at the highest possible location on the waste hierarchy?
Impacts are dependent upon the background policy support mix. Where the policy support for both recycling and the landfill directive is weak, waste is likely to be diverted from incineration towards landfill as a result of the PD. Where policy support for recycling is strong, waste will be diverted away from residual treatments and towards recycling, thus ensuring it is treated it is treated at the highest possible location on the waste hierarchy.

Waste 2

To what extent does the Policy Direction promote the diversion of waste from landfill?
Where policy support for both recycling and the landfill directive is weak, waste may be diveted from incineration towards landfill as result of the Policy Direction. 

	Evaluation Criteria
	Impact

	
	Weak support recycling & LFD
	All other policy mixes

	Waste
	1
	Treatment of MSW at highest possible location on waste hierarchy
	
	

	
	2
	Diversion of waste from landfill
	
	

	
	3
	Management of waste at nearest appropriate facility
	
	

	
	4
	Minimize hazardous emissions from waste management
	
	

	
	5
	Increase recycling
	
	

	Climate
	1
	Reduce GHG emissions from waste management
	
	

	
	2
	Reduce GHG emissions from transport of waste
	
	

	Air
	1
	Reduce local air pollution from waste management
	
	

	
	2
	Reduce local air pollution from transport of waste
	
	

	Sustainable Development
	1
	Provide flexibility in waste management
	
	

	Water
	1
	Reduce impacts on water
	
	


Table 33: Summary of Impacts Associated with Paragraph 1, Option 2
	Key
	 

	Probable Negative
	 

	Possible Negative
	 

	Negligible/No Impact
	 

	Possible Positive
	 

	Probable Positive
	 

	Unclear
	 


Where there is weak support for recycling but strong support for the landfill directive, the Policy Direction causes waste to be sent to MBT at the expense of incineration. This results in a significant increase in amount of the material sent to landfill if it is sent to stabilisation but a much smaller increase if waste is sent to biodrying. In both cases however, less hazardous material is sent to landfill.

Where there is strong support for recycling the Policy Direction causes an increase in recycling at expense of incineration, promoting the diversion of waste from landfill.

Waste 3

To what extent does the Policy Direction promote the management of waste at the nearest appropriate facility?
Adherence to the regional limits is likely to lead to smaller incinerators, and transport emissions will therefore reduce accordingly.

Waste 4

To what extent does the Policy Direction promote the minimisation of hazardous emissions associated with waste management?
Since all scenarios result in a decrease in waste treated by incineration, all will result in a decrease in the production of hazardous waste sent to landfill as this is only produced in any significant quantity from waste incineration facilities. 

Additionally, all scenarios result in an improvement in the air emissions as measured by the unit external costs.

Waste 5

To what extent will the Policy Direction promote increased levels of recycling?
Where there is strong support for recycling the Policy Direction causes an increase in recycling at expense of incineration. 

If support for both recycling and the landfill directive are weak, the effect of the Policy Direction is likely to promote an increase in landfill at the expense of incineration. If, however, support for the landfill directive is strong then weak support for recycling is likely to increase MBT treatments at the expense of incineration, resulting in a more marginal increase in the amount of recycling.

Climate 1

To what extent will the Policy Direction bring about a reduction in greenhouse gas emissions arising from the management of waste?
Where policy support for both recycling and the landfill directive is weak, the effect of the Policy Direction is to increase landfill at the expense of incineration, resulting in an increase in greenhouse gas emissions.

In all other cases, however, the effect of the policy direction is to reduce these emissions.

Climate 2

To what extent will the Policy Direction bring about a reduction in greenhouse gas emissions arising from the road transport of waste?

Adherence to the regional limits is likely to lead to smaller incinerators, and transport emissions will therefore be reduced accordingly.

Air 1

To what extent will the Policy Direction lead to the reduction of local air pollution from waste management?
Analysis of the external costs shows that the Policy Direction results in a reduction in local air pollution under all scenarios, irrespective of the background policy mix.

Air 2

To what extent will the Policy Direction lead to the reduction of local air pollution from transport associated with waste management?
Adherence to the regional limits is likely to lead to smaller incinerators, and transport emissions will therefore be reduced accordingly.

Sustainable Development 1

To what extent will the Policy Direction provide flexibility in waste management options so as to protect waste management choice for future generations?
In ensuring that waste could not be directed towards an incinerator, the effect of the Policy Direction would be to create space within which other treatment options are able to be considered by local authorities. 

Water 1

To what extent will the Policy Direction reduce impacts on water?
The extent to which Paragraph 1 of the Policy Direction will lead to reduced impacts on water is unclear. Any impacts on water from waste management are likely to be site specific.
Table 34 summarises the impacts associated with Option 3 of Paragraph 1.

Waste 1
To what extent does the Policy Direction promote the treatment of MSW at the highest possible location on the waste hierarchy?
Impacts are dependent upon the background policy support mix. Where the policy support for both recycling and the landfill directive is weak, waste is likely to be diverted from incineration or MBT towards landfill as a result of the Policy Direction. Where support for recycling policy is strong, waste will be diverted away from residual treatments and towards recycling, thus ensuring it is treated it is treated at the highest possible location on the waste hierarchy.

Waste 2

To what extent does the Policy Direction promote the diversion of waste from landfill?
Where policy support for both recycling and the landfill directive is weak, waste may be diverted from incineration or MBT towards landfill as result of the Policy Direction. 

Where there is weak support for recycling but strong support for the landfill directive, the Policy Direction causes waste to be sent to MBT at the expense of incineration. This results in a significant increase in amount of the material sent to landfill if it is sent to stabilisation but a much smaller increase if waste is sent to biodrying. In both cases however, less hazardous material is sent to landfill.

Where there is strong support for recycling the Policy Direction causes an increase in recycling at expense of incineration or MBT, promoting the diversion of waste from landfill.

Table 34: Summary of Impacts Associated with Paragraph 1, Option 3
	Evaluation Criteria
	Impact

	
	Weak support recycling & LFD
	All other policy mixes

	Waste
	1
	Treatment of MSW at highest possible location on waste hierarchy
	
	

	
	2
	Diversion of waste from landfill
	
	

	
	3
	Management of waste at nearest appropriate facility
	
	

	
	4
	Minimize hazardous emissions from waste management
	
	

	
	5
	Increase recycling
	
	

	Climate
	1
	Reduce GHG emissions from waste management
	
	

	
	2
	Reduce GHG emissions from transport of waste
	
	

	Air
	1
	Reduce local air pollution from waste management
	
	

	
	2
	Reduce local air pollution from transport of waste
	
	

	Sustainable Development
	1
	Provide flexibility in waste management
	
	

	Water
	1
	Reduce impacts on water
	
	

	Key
	 

	Probable Negative
	 

	Possible Negative
	 

	Negligible/No Impact
	 

	Possible Positive
	 

	Probable Positive
	 

	Unclear
	 


Waste 3

To what extent does the Policy Direction promote the management of waste at the nearest appropriate facility?
The impact of Policy Direction is uncertain. Indeed, in this form, the PD could be counter-productive under some situations.
Waste 4

To what extent does the Policy Direction promote the minimisation of hazardous emissions associated with waste management?
The Policy Direction results in an improvement in the air emissions as measured by the unit external costs in the majority of scenarios. Where, however, waste is diverted from stabilisation to landfill  - as may be the case with weak support for both recycling and the landfill directive, an increase in external costs occurs (as landfill produces less of the pollutants for which dose response functions are tolerably well known).

In all cases there will be a reduction in the landfilling of hazardous material (produced by the air pollution residues of the incineration facilities).

Waste 5

To what extent will the Policy Direction promote increased levels of recycling?
Where there is strong support for recycling the Policy Direction causes an increase in recycling at expense of incineration or MBT. 

If support for both recycling and the landfill directive are weak, the effect of the Policy Direction is likely to promote an increase in landfill at the expense of incineration or MBT, decreasing recycling. If, however, support for the landfill directive is strong then weak support for recycling is likely to increase MBT treatments at the expense of incineration, resulting in an increase in the amount of recycling.

Climate 1

To what extent will the Policy Direction bring about a reduction in greenhouse gas emissions arising from the management of waste?
Where policy support for both recycling and the landfill directive is weak, the effect of the Policy Direction is to increase landfill at the expense of incineration or MBT, resulting in an increase in greenhouse gas emissions. In the majority of other cases, however, the effect of the policy direction is to reduce these emissions. The only exception is where mixed organic waste is switched from incineration to IVC, where a slight increase in greenhouse gas emissions also occurs.

Climate 2

To what extent will the Policy Direction bring about a reduction in greenhouse gas emissions arising from the road transport of waste?

The effect of the Policy Direction in this regard is uncertain.

Air 1

To what extent will the Policy Direction lead to the reduction of local air pollution from waste management?
The Policy Direction results in an improvement in the air emissions as measured by the unit external costs in the majority of scenarios. Where, however, waste is diverted from Stabilisation to landfill  - as may be the case with weak support for both recycling and the landfill directive, an increase in external costs occurs (as landfill produces less of the pollutants for which dose response functions are tolerably well known).

Air 2

To what extent will the Policy Direction lead to the reduction of local air pollution from transport associated with waste management?
The effect of the Policy Direction in this regard is uncertain.

Sustainable Development 1

To what extent will the Policy Direction provide flexibility in waste management options so as to protect waste management choice for future generations?
In ensuring that waste could not be directed towards an incinerator, the effect of the Policy Direction would be to create space within which other treatment options are able to be considered by local authorities. As alternative treatment facilities are likely to be of a smaller scale, and more flexible in nature, the Policy Direction can be seen to help protect waste management choices for future generations.

Water 1

To what extent will the Policy Direction reduce impacts on water?
The extent to which Paragraph 1 of the Policy Direction will lead to reduced impacts on water is unclear. Any impacts on water from waste management are likely to be site specific.
Table 35 provides a summary of the impacts associated with Option 4 of Paragraph 1. Impacts are essentially the same as for Option 3. In addition, however, adherence to the regional limits is likely to lead to smaller incinerators, and transport emissions will reduce accordingly. 
Table 35: Summary of Impacts Associated with Paragraph 1, Option 4
	Evaluation Criteria
	Impact

	
	Weak support recycling & LFD
	All other policy mixes

	Waste
	1
	Treatment of MSW at highest possible location on waste hierarchy
	
	

	
	2
	Diversion of waste from landfill
	
	

	
	3
	Management of waste at nearest appropriate facility
	
	

	
	4
	Minimize hazardous emissions from waste management
	
	

	
	5
	Increase recycling
	
	

	Climate
	1
	Reduce GHG emissions from waste management
	
	

	
	2
	Reduce GHG emissions from transport of waste
	
	

	Air
	1
	Reduce local air pollution from waste management
	
	

	
	2
	Reduce local air pollution from transport of waste
	
	

	Sustainable Development
	1
	Provide flexibility in waste management
	
	

	Water
	1
	Reduce impacts on water
	
	

	Key
	 

	Probable Negative
	 

	Possible Negative
	 

	Negligible/No Impact
	 

	Possible Positive
	 

	Probable Positive
	 

	Unclear
	 


Waste 1
To what extent does the Policy Direction promote the treatment of MSW at the highest possible location on the waste hierarchy?
Impacts are dependent upon the background policy support mix. Where the policy support for both recycling and the landfill directive is weak, waste is likely to be diverted from incineration or MBT towards landfill as a result of the Policy Direction. Where support for recycling policy is strong, waste will be diverted away from residual treatments and towards recycling, thus ensuring it is treated it is treated at the highest possible location on the waste hierarchy.

Waste 2

To what extent does the Policy Direction promote the diversion of waste from landfill?
Where policy support for both recycling and the landfill directive is weak, waste may be diverted from incineration or MBT towards landfill as result of the Policy Direction. 

Where there is weak support for recycling but strong support for the landfill directive, the Policy Direction causes waste to be sent to MBT at the expense of incineration. This results in a significant increase in amount of the material sent to landfill if it is sent to stabilisation but a much smaller increase if waste is sent to biodrying. In both cases however, less hazardous material is sent to landfill.

Where there is strong support for recycling the Policy Direction causes an increase in recycling at expense of incineration or MBT, promoting the diversion of waste from landfill.

Waste 3

To what extent does the Policy Direction promote the management of waste at the nearest appropriate facility?
Adherence to the regional limits is likely to lead to smaller incinerators, and transport emissions will therefore reduce accordingly.

Waste 4

To what extent does the Policy Direction promote the minimisation of hazardous emissions associated with waste management?
The Policy Direction results in an improvement in the air emissions as measured by the unit external costs in the majority of scenarios. Where, however, waste is diverted from Stabilisation to landfill  - as may be the case with weak support for both recycling and the landfill directive, an increase in external costs occurs (as landfill produces less of the pollutants for which dose response functions are tolerably well known).

In all cases there will be a reduction in the landfilling of hazardous material (produced by the air pollution residues of the incineration facilities).

Waste 5

To what extent will the Policy Direction promote increased levels of recycling?
Where there is strong support for recycling the Policy Direction causes an increase in recycling at expense of incineration or MBT. 

If support for both recycling and the landfill directive are weak, the effect of the Policy Direction is likely to promote an increase in landfill at the expense of incineration or MBT, decreasing recycling. If, however, support for the landfill directive is strong then weak support for recycling is likely to increase MBT treatments at the expense of incineration, resulting in an increase in the amount of recycling.

Climate 1

To what extent will the Policy Direction bring about a reduction in greenhouse gas emissions arising from the management of waste?
Where policy support for both recycling and the landfill directive is weak, the effect of the Policy Direction is to increase landfill at the expense of incineration or MBT, resulting in an increase in greenhouse gas emissions. In the majority of other cases, however, the effect of the policy direction is to reduce these emissions. The only exception is where mixed organic waste is switched from incineration to IVC, where a slight increase in greenhouse gas emissions also occurs.

Climate 2

To what extent will the Policy Direction bring about a reduction in greenhouse gas emissions arising from the road transport of waste?

Adherence to the regional limits is likely to lead to smaller incinerators, and transport emissions will therefore reduce accordingly.

Air 1

To what extent will the Policy Direction lead to the reduction of local air pollution from waste management?
The Policy Direction results in an improvement in the air emissions as measured by the unit external costs in the majority of scenarios. Where, however, waste is diverted from Stabilisation to landfill  - as may be the case with weak support for both recycling and the landfill directive, an increase in external costs occurs (as landfill produces less of the pollutants for which dose response functions are tolerably well known).

Air 2

To what extent will the Policy Direction lead to the reduction of local air pollution from transport associated with waste management?
Adherence to the regional limits is likely to lead to smaller incinerators, and transport emissions will therefore reduce accordingly.

Sustainable Development 1

To what extent will the Policy Direction provide flexibility in waste management options so as to protect waste management choice for future generations?
In ensuring that waste could not be directed towards an incinerator, the effect of the Policy Direction would be to create space within which other treatment options are able to be considered by local authorities. As alternative treatment facilities are likely to be of a smaller scale, and more flexible in nature, the Policy Direction can be seen to help protect waste management choices for future generations.

Water 1

To what extent will the Policy Direction reduce impacts on water?
The extent to which Paragraph 1 of the Policy Direction will lead to reduced impacts on water is unclear. Any impacts on water from waste management are likely to be site specific.
7.4.7 Conclusion – Paragraph 1

In conclusion, Options 2 and 4 appear to be the most promising. 

There are arguments to be made that restrictions at the Regional level are somewhat artificial. At the same time, implementation of the PD at the national level is made somewhat awkward through the fact that if large facilities, such as that in Dublin, are built early, then the question remains as to how remaining national capacity would be distributed across the nation. Arguably, implementation of the policy would be more straightforward at the regional level.

The regional application of the PD does, however, raise questions as to what would happen to those facilities already advanced in terms of their development. In the case of Carrranstown, the facility is already under construction and whilst, in theory, it would be possible to force a reduction in the capacity of the facility, in practice, it would appear to be difficult to do so without incurring considerable costs. In the case of Dublin, although construction has not yet commenced, commercial contracts are understood to have been signed. The cost implications of any requirement to change the capacity of the planned facility would need to be considered. The case of Cork would appear to be somewhat different, with construction not yet commenced.
The benefits of any of the options are likely to be enhanced where policy strongly supports recycling. This increases the prospects for achieving the best switches in management through the PD. In these cases, it should also be mentioned that the highest benefits will arise where recycling is of a closed loop nature, and where food waste is treated through anaerobic digestion.

Finally, there would appear to be implications for the Regional Plans. The role of incineration within these plans probably deserves to be revisited in any event, but the majority of Regional Plans would be forced to reconsider their previous proposals on the basis of the best performing options under this Paragraph. Clearly, whether or not this becomes necessary depends also on what is proposed in the ongoing review of policy, and whether or not the recommendations made therein are carried forward by Government.
7.5 Paragraph 2

The intention of Paragraph 2 is to ensure that local authorities are not able to instruct collectors to deliver waste to treatment facilities towards the lowest tiers of the waste hierarchy, in preference to alternatives such as re-use or recycling. The options to be considered under Paragraph 2 are identified below. 
	Baseline
No change

Option 1
A local authority should not attach a condition to a permit to direct that waste be taken to a landfill or incinerator.


The implications of Paragraph 2 need to be considered in light of the institutional structure of the collection market. Ireland has moved from a government run monopoly of waste management services in the 1990s toward a more open-market approach to waste collection and disposal. Following the introduction of the 1996 Waste Management Act, the market for waste services opened for competition with the local authorities acting as regulator. Forfás (2008) estimates that 67 percent of municipal waste in Irish regions is collected by private companies.
 
There is ongoing consideration of this matter and whether a given local authority has responsibility for collection in its area (either undertaking this itself, or discharging the function through a private contractor). 
7.5.1 Baseline – No change

There is an ongoing policy focus on reducing the amount of biodegradable municipal waste going to landfill, partly through increasing source segregation. The draft Waste Management (Food Waste) Regulations identify a requirement for source separation of commercial food waste, and Circular WPPR 17/08, on segregated brown bin collection for biowaste and home composting, requires local authorities to ensure appropriate provision for both separate collection and treatment of biowaste. In the context of a likely increase in source separation of biowaste, having local authorities directing such waste towards lower levels of the hierarchy would forego the potential benefits associated with options such as composting and anaerobic digestion.
Currently local authorities issue waste collection permits to private operators, and through this mechanism it is possible to ensure delivery of collected waste to some types of facilities.

Article 20 (2) (g) of the Waste Collection Permit Regulations requires the nominated authority to attach, to each collection permit, conditions requiring the permit holder to 

“take steps to ensure that:

all, or a specified proportion, of waste collected by the permit holder, or class or classes of such waste, is source-segregated, treated or recovered, in such a manner as may be specified, 

in particular that waste is – where practicable and having regard to the waste hierarchy, delivered to facilities which reuse, recycle or recover waste.”

While this indicates that it is not actually possible through the Waste Collection Permit system to instruct collectors to dispose of waste in landfill, as currently stated, it suggests that local authorities should use permit conditions to require permit holders to ensure that waste is sent for recovery. As such, at face value, permit holders might be required to take steps to ensure that residual waste is delivered to incinerators or other thermal treatment processes where these qualify as ‘recovery’ by virtue of the efficiency of their energy generation. 

The phrasing appears to suggest that only the category of facility can be specified, rather than the particular facility to which waste must be delivered. Guidance on the Waste Collection Permit Regulations, however, notes that 

“the nominated authority must have regard for the types of wastes that the applicant is proposing to collect and the facilities to which the waste will be delivered as provided in the application. It would be unreasonable to impose a condition specifying that waste of a certain type must be source segregated when this may not be possible or that a certain waste must be recycled where no facilities exist.”
Interestingly, if conditions were attached today in respect of recovery, and if they were being enforced, then notwithstanding the absence of incineration facilities in Ireland at present, such conditions might be expected to lead to collectors seeking to export residual waste for recovery, or at least, taking ‘steps to ensure’ that the possibility was explored.

Another issue relates to that of the potential to create local monopolies through this part of the Regulations. To the extent that Regional Plans have designated single thermal treatment facilities in their area, to require collectors to take steps to ensure waste is recovered at incinerators might imply that local monopolies are created, with the associated pricing problems that such a situation would generate.

In practice, if only one suitable facility exists, the effect of such a condition could possibly be to make a specific facility the only obvious destination for waste collectors. For example, if collectors were required to take material to a recovery facility, the number and the distribution of such facilities would have important implications for the costs incurred by collectors. Such an approach would potentially have significant implications in terms of haulage for collectors, mainly because they will not have designed their logistics and depot locations on the basis of delivery to what may effectively become a specific facility. These and some other related matters are currently the subject of cases in the Irish Courts. 

Given the above, a no-change situation could mean that some pressure could be exerted by the nominated authority issuing collection permits to ensure that residual waste was sent to incineration facilities meeting the recovery threshold. 

It is not clear exactly how matters will unfold, given ongoing court cases. However, as it stands, the base case might appear to allow for the permit conditions to be specified such that the permit holder has to take steps to ensure recovery of collected waste. This may, when incineration facilities which fall within the recovery definition are operating, suggest that capacity at such facilities has to be utilised, subject to other requirements within collection permits to ensure that waste is treated higher in the hierarchy than through recovery. 

7.5.2 Option 1 

The principle change, relative to the baseline, implied by Option 1 is that local authorities could not attach conditions to a collection permit to require that the collected waste is treated through incinerators which fall under the definition of recovery, as set out under the Waste Framework Directive. If incinerators fall below the R1 efficiency threshold set out in Annex 2 of the revised Framework Directive, they are classified as disposal, and the existing situation would not allow permits to include conditions that waste be sent to such facilities anyway. The clear difference between the baseline and Option 1 is to affect the emphasis placed upon the need to take steps to ensure recovery of residual waste within the baseline.

The implications of this are likely to be that the degree to which nominated authorities can effectively direct waste to incineration are expressly curtailed. The implications of this are not entirely clear. It seems likely that, at the margin, the principle effect would be to imply that the market for residual waste treatment becomes more open, rather than one in which waste may be directed towards recovery facilities. 
It is very difficult to state what the impact of this Paragraph would be. The PD does not prevent waste from being incinerated per se; it merely prevents local authorities from requiring that waste be sent for landfill or incineration. 

As such, the principle effects of the PD are likely to be that:

· Where policy is seeking to move waste into recycling, authorities cannot demand that waste is sent, preferentially, to recovery incinerators. The PD could, therefore, prevent the incineration of waste at R1 facilities in preference to recycling;
· Irrespective of policy, the inability of authorities to direct waste to incinerators under the PD would make the financial case for incineration more difficult to justify in the light of the heightened risk associated with inputs to the facility. It is possible, therefore, that the PD shifts the management of residual waste, at the margin, into non-incineration options; and

· As a related point, under the current situation of competition in the market for waste collection, it would be very risky for local authorities or regions to include put-or-pay clauses in incinerator contracts. This is because there would be no mechanism for ensuring that private contractors would deliver sufficient quantities of waste to fulfil the terms of the contract.

The draft Waste Management (Food Waste) Regulations identify a requirement for source separation of commercial food waste, and Circular WPPR 17/08, on segregated brown bin collection for biowaste and home composting, requires local authorities to ensure appropriate provision for both collection and treatment of biowaste. Ensuring that local authorities cannot attach a condition to a permit to direct that waste be taken to a landfill or an incinerator should, all things being equal, make treatments such as composting more likely.

It should be note that, with regard to the ongoing policy review, if Ireland opted for an approach to waste collection based on control of household collection being in the hands of local authorities, the destination of waste so collected would be expected to be controlled by the local authority.
7.5.3 Evaluation of Impacts
A summary of the impacts relating to the relevant evaluation criteria is shown in Table 36. This is followed by a description of the impacts for each of the criteria.
Table 36:
Summary of Impacts Relating to Paragraph 2
	Evaluation Criteria
	Impact

	Waste
	1
	Treatment of MSW at highest possible location on waste hierarchy
	 

	
	2
	Diversion of waste from landfill
	 

	
	3
	Management of waste at nearest appropriate facility
	 

	
	4
	Minimize hazardous emissions from waste management
	 

	
	5
	Increase recycling
	 

	Climate
	1
	Reduce GHG emissions from waste management
	 

	
	2
	Reduce GHG emissions from transport of waste
	 

	Air
	1
	Reduce local air pollution from waste management
	 

	
	2
	Reduce local air pollution from transport of waste
	 

	Sustainable Development
	1
	Provide flexibility in waste management
	 

	Water
	1
	Reduce impacts on water
	 


	Key
	 

	Probable Negative
	 

	Possible Negative
	 

	Negligible/No Impact
	 

	Possible Positive
	 

	Probable Positive
	 

	Unclear
	 


Waste 1
To what extent does the Policy Direction promote the treatment of MSW at the highest possible location on the waste hierarchy?
In that waste could not be directed towards a landfill or an incinerator, this gives a wider range of options for waste collectors. The extent to which the policy promotes the treatment of MSW at the highest possible location on the waste hierarchy therefore depends on the decisions of individual waste collection firms in the marketplace. The PD creates space for the possibility of the treatment of MSW at the highest possible location on the waste hierarchy.
Waste 2

To what extent does the Policy Direction promote the diversion of waste from landfill?
In that waste could not be directed towards a landfill or an incinerator, this gives a wider range of options for waste collectors. The extent to which the policy promotes diversion of waste from landfill depends on the decisions of individual waste collection firms in the marketplace. 
Waste 3

To what extent does the Policy Direction promote the management of waste at the nearest appropriate facility?
In so far as waste collectors are free to decide on treatment facilities, all things being equal they might be expected to choose the closest. The policy would therefore tend to promote management of waste at the nearest appropriate facility, but outcomes are not entirely clear.

Waste 4

To what extent does the Policy Direction promote the minimisation of hazardous emissions associated with waste management?
In that waste could not be directed towards a landfill or an incinerator, this tends to reduce the likelihood of waste being incinerated, and thereby generating hazardous waste.

Waste 5

To what extent will the Policy Direction promote increased levels of recycling?
In that waste could not be directed towards a landfill or an incinerator, this gives a wider range of options for waste collectors. The extent to which the policy promotes increased levels of recycling depends on the decisions of individual waste collection firms in the marketplace.

Climate 1

To what extent will the Policy Direction bring about a reduction in greenhouse gas emissions arising from the management of waste?
In that waste could not be directed towards a landfill or an incinerator, this gives a wider range of options for waste collectors. As shown in the analysis of Paragraph 1, greenhouse gas emissions are lower from waste treatment processes such as MBT in its various forms, composting, and recycling than for incineration. The extent to which greenhouse gas emissions associated with waste management might be minimised therefore depends on the choice of treatment route taken by the individual collectors.

Climate 2

To what extent will the Policy Direction bring about a reduction in greenhouse gas emissions arising from the road transport of waste?

In so far as waste collectors are free to decide on treatment facilities, they have freedom to choose where residual waste is treated. The policy ought to promote management of waste at the nearest appropriate facility which should reduce local air pollution from the road transport of waste, but this might depend upon other market factors. Also complicating the picture is the fact that if there is an increase in separate collection, then the transport impacts depend upon exactly how these are achieved.
Air 1

To what extent will the Policy Direction lead to the reduction of local air pollution from waste management?
In that waste could not be directed towards a landfill or an incinerator, this gives a wider range of options for waste collectors. As shown in the analysis of Paragraph 1, polluting emissions to air are lower from waste treatment processes such as MBT in its various forms, composting, and recycling than for incineration. The extent to which local air pollution associated with waste management might be reduced, therefore, depends on the choice of treatment route taken by the individual collectors, but it might be expected to be mildly positive.

Air 2

To what extent will the Policy Direction lead to the reduction of local air pollution from transport associated with waste management?
In so far as waste collectors are free to decide on treatment facilities, they have freedom to choose where residual waste is treated. The policy ought to promote management of waste at the nearest appropriate facility which should reduce local air pollution from the road transport of waste, but this might depend upon other market factors. Also complicating the picture is the fact that if there is an increase in separate collection, then the transport impacts depend upon exactly how these are achieved.
Sustainable Development 1

To what extent will the Policy Direction provide flexibility in waste management options so as to protect waste management choice for future generations?
In ensuring that waste could not be directed towards a landfill or an incinerator, the effect of the Policy Direction would be to create space within which other treatment options are able to be considered by waste collectors. The Policy Direction would effectively enable the market to deliver continuing innovation rather than ossifying the waste management system through directing waste to specific facilities.
Water 1

To what extent will the Policy Direction reduce impacts on water?
The extent to which Paragraph 2 of the Policy Direction will lead to reduced impacts on water is unclear. Any impacts on water from waste management are likely to be site specific.
7.5.4 Conclusion – Paragraph 2
Paragraph 2 is likely to have positive impacts, but these may be relatively limited in extent. The magnitude of the effect depends crucially upon one’s view as to the effect of the Paragraph on the financial viability of incinerators. 
If the Paragraph were to render incineration too risky from a financial perspective, then as with Paragraph 1, the outcomes depend upon the background policy environment. If, on the other hand, the impact on the viability of incineration is more marginal, then benefits are secured only in situations where authorities would then seek to send waste to R1 incinerators when better alternatives exist. 

On balance, the degree to which the first or second is actually the case will depend upon the general thrust of policy and the way it influences choices made concerning incineration and other waste management options.
7.6 Paragraph 3
The intention of Paragraph 3 is to encourage the treatment of waste at a higher tier of the waste hierarchy through allowing local authorities to direct waste to such facilities through the Waste Collection Permit process. The options to be considered under Paragraph 3 are detailed below.
	Baseline
No change

Option 1
A local authority may attach a condition to a permit to direct waste to a facility higher in the waste hierarchy including facilities for or which enable its reuse, recycling, treatment by means of anaerobic digestion or for the production of compost. 
Option 2

A local authority may attach a condition to a permit to direct waste to a facility higher in the waste hierarchy including facilities for or which enable its reuse, recycling, treatment by means of anaerobic digestion or for the production of compost. 
A local authority must not prevent, through conditions in the waste collection permit system, the development and enhancement of services designed to increase reuse, or to increase the quantity of material collected for recycling, and for composting or anaerobic digestion (where the material is segregated at source).


As for the options under Paragraph 2, it is necessary to bear in mind the institutional structure of the collection market in considering options under Paragraph 3. As highlighted above, the situation in the Irish household waste collection market is one of competition in the market as opposed to competition for the market.

7.6.1 Baseline – No change

It would appear from the discussion relating to the ‘No change’ option for Paragraph 2 that local authorities are already able to attach conditions to waste collection permits specifying that delivery is to certain types of facility in the upper tiers of the waste hierarchy. 

Article 20 (2) (g) of the Waste Collection Permit Regulations allows for steps to be taken to ensure that 

“All, or a specified proportion, of waste collected by the permit holder, or class or classes of such waste, is source-segregated, treated or recovered, in such a manner as may be specified, in particular that waste is – where practicable and having regard to the waste hierarchy, delivered to facilities which reuse, recycle or recover waste”

This indicates that the current system is able to specify delivery to waste treatment facilities enabling reuse, recycling, anaerobic digestion or production of compost.  The phrasing appears to suggest that only the type of facility can be specified, rather than the particular facility to which waste must be delivered. Guidance on the Waste Collection Permit Regulations, however, notes that 

“the nominated authority must have regard for the types of wastes that the applicant is proposing to collect and the facilities to which the waste will be delivered as provided in the application. It would be unreasonable to impose a condition specifying that waste of a certain type must be source segregated when this may not be possible or that a certain waste must be recycled where no facilities exist”

In practice, if only one suitable facility exists, the effect of such a condition could possibly be to make a specific facility the obvious destination for waste collectors. In such a case, the facility would be in a position to generate monopoly rents, thus undermining the principle theoretical benefit of having competition in the market.

In addition, the method of collection has an important bearing on the quality of materials delivered to, for example, a recycling facility. If collectors are simply instructed to deliver to a recycling facility, without due consideration for the quality of material collected, this may result in facilities being presented with sub-standard materials. Article 20 of the Waste Collection Permit Regulations allows for source-segregated collection to be required, which would appear to allow for the matching of quality requirements, but to require source-segregation, and to ensure that the materials collected are of high quality, are not identical things.

Again, the market context is important. Were Irish household waste collection to move to an approach based on competition for the market, such co-ordination of collection and treatment approaches could more readily be undertaken.

Moreover, such an approach would provide greater certainty for developers of facilities for recycling, anaerobic digestion and composting. Under the current situation of competition in the market, directing collectors to deliver waste to specific types of facility still results in a less secure supply of waste than under a competition for the market approach. This is because there is no guarantee that the licensed collectors will retain their customer base.

7.6.2 Option 1
From the above consideration of the current permitting system, it appears that it is already possible to specify delivery of collected waste to a particular type of treatment facility. It would seem, therefore, that Paragraph 3 of the Policy Direction does not bring about any change from the status quo.
7.6.3 Option 2

The fact that the local authorities control the system of waste collection permits implies that they could, in principle, constrain the development of services designed to achieve higher rates of recycling and composting / digestion. This Option is designed to ensure that this does not happen. The degree to which this delivers positive benefits depends upon how one perceives the counterfactual. If the counterfactual situation is one in which the development of separate collection is constrained to secure inputs to residual waste facilities, then the impact is likely to be positive. If, on the other hand, this counterfactual does not arise, or if policies are sufficiently strongly configured that the role of waste collection permits becomes subsidiary to meeting specific policy objectives, then the magnitude of the effect is weakened. Essentially, Option 2 is designed to guard against the possibility that waste is directed to landfill or incineration ‘by default’.
7.6.3.1 Evaluation of Impacts

A summary of the impacts relating to the relevant evaluation criteria is shown in Table 36. This is followed by a description of the impacts for each of the criteria. In this case, we concentrate only on Option 2 as Option 1 has no impact.
Waste 1
To what extent does the Policy Direction promote the treatment of MSW at the highest possible location on the waste hierarchy?
Option 2 may, at the margin, ensure that waste is not prevented from being recycled. 

Waste 2

To what extent does the Policy Direction promote the diversion of waste from landfill?
Option 2 may, at the margin, ensure that waste is not sent to landfill.  

Waste 3

To what extent does the Policy Direction promote the management of waste at the nearest appropriate facility?
The impact of Option 2 is uncertain in this respect.
Table 37:
Summary of Impacts Relating to Paragraph 3

	Evaluation Criteria
	Impact, Option 1
	Impact, Option 2

	Waste
	1
	Treatment of MSW at highest possible location on waste hierarchy
	 
	

	
	2
	Diversion of waste from landfill
	 
	

	
	3
	Management of waste at nearest appropriate facility
	 
	

	
	4
	Minimize hazardous emissions from waste management
	 
	

	
	5
	Increase recycling
	 
	

	Climate
	1
	Reduce GHG emissions from waste management
	 
	

	
	2
	Reduce GHG emissions from transport of waste
	 
	

	Air
	1
	Reduce local air pollution from waste management
	 
	

	
	2
	Reduce local air pollution from transport of waste
	 
	

	Sustainable Development
	1
	Provide flexibility in waste management
	 
	

	Water
	1
	Reduce impacts on water
	 
	


	Key
	 

	Probable Negative
	 

	Possible Negative
	 

	Negligible/No Impact
	 

	Possible Positive
	 

	Probable Positive
	 

	Unclear
	 


Waste 4

To what extent does the Policy Direction promote the minimisation of hazardous emissions associated with waste management?
To the extent that, at the margin, Option 2 may reduce the degree to which waste is sent for incineration, then there may be a reduction in hazardous emissions, notably in terms of residues.
Waste 5

To what extent will the Policy Direction promote increased levels of recycling?
Option 2 may, at the margin, ensure that waste is not prevented from being recycled, so has a potentially positive impact. 

Climate 1

To what extent will the Policy Direction bring about a reduction in greenhouse gas emissions arising from the management of waste?
Option 2 may, at the margin, ensure that waste is not prevented from being recycled. Given that recycling typically has a more beneficial impact than residual waste management systems, there is a potentially positive impact. 

Climate 2

To what extent will the Policy Direction bring about a reduction in greenhouse gas emissions arising from the road transport of waste?

The impact of Option 2 is uncertain in this respect. Much depends upon the relative locations of facilities, including landfills, residual waste treatment, recycling, and biowaste treatment plants. If the impact comes primarily through recycling, and if materials are exported for reprocessing, there could be increases in emissions. 

Air 1

To what extent will the Policy Direction lead to the reduction of local air pollution from waste management?
The impact of Option 2 is potentially positive in that it may reduce the extent to which waste is sent to, for example, incineration facilities.
Air 2

To what extent will the Policy Direction lead to the reduction of local air pollution from transport associated with waste management?
The impact of Option 2 is uncertain in this respect. Much depends upon the relative locations of facilities, including landfills, residual waste treatment, recycling, and biowaste treatment plants. If the impact comes primarily through recycling, and if materials are exported for reprocessing, there could be increases in emissions. 

Sustainable Development 1

To what extent will the Policy Direction provide flexibility in waste management options so as to protect waste management choice for future generations?
Option 2 has a less equivocally positive impact in that it is designed to help preserve the space for improvement in collection systems. 
Water 1

To what extent will the Policy Direction reduce impacts on water?
Option 2 has the potential to have a positive impact on water through reducing the resort to residual waste treatment and disposal, at the margin.

7.6.4 Conclusion – Paragraph 3

Option 1 of Paragraph 3 does not seem to change matters relative to the existing situation. It appears to simply re-state the status quo. Option 2, however, potentially ensures that no waste collection permits are written in such a way as to prevent collectors expanding their offering in respect of waste recycling and the separate collection of organic wastes for composting / anaerobic digestion. Option 2, therefore, has a potentially positive impact against many criteria. The extent of this is determined by the degree to which the permits might otherwise constrain the development of recycling services through setting boundaries around what is or is not allowed in the areas covered by the permits.
7.7 Paragraph 4

The intention of Paragraph 4 is to reduce air pollution arising from trucks going to waste facilities in, or accessed through, urban areas, through ensuring the adoption of the most recent emissions standards. The options to be considered under Paragraph 4 are detailed below.

	Baseline
No change

Option 1
Local authorities and the Agency should ensure that trucks going to waste facilities in, or accessed through, built-up areas should be of Euro V standard, in order to reduce air pollution in those areas and as soon as practicable after the adoption of the Euro VI standard insert conditions in permits or licences requiring trucks going to waste facilities in, or accessed through, built-up areas the subject of the permit or licence to be of this standard.


For Paragraph 4, the effect of the policy is essentially determined by the extent to which trucks would have met this specification without the policy. 

The approach taken is to establish a realistic baseline for the adoption of the latest Euro standard vehicles, and then examine what will happen, at the margin, under the implementation of the Policy Direction.

7.7.1 Urban RCV Fleet Composition under Baseline and with Policy Direction

In the baseline, it is assumed that refuse collection vehicles (RCVs) are replaced every seven years, which is a typical frequency of replacement stipulated to bidders for local authority waste collection contracts in the UK.  This means that one seventh of the fleet is assumed to be replaced each year with new trucks that conform to the relevant Euro emissions standard at the time. This assumption is probably optimistic, in that a number of Waste Collection Permits on the EPA’s Waste Collection Permit Register show vehicles considerably older than seven years. To the extent that this is the case, the emissions reductions resulting from the PD, as estimated in this analysis, are likely to be conservative estimates. 

The Euro V standard will have to be met by all new models of RCV from 1st October 2008, and all new RCVs registered from 1st October 2009. The Euro VI standards will have to be met by all new models of RCV from 1st April 2013, and all new RCVs registered from 1st October 2014. 

It is therefore assumed that Euro V standard vehicles are adopted from 2009, and that Euro VI standard vehicles are adopted from 2014.

With the Policy Direction implemented, the composition of the urban fleet will change more rapidly. Under the assumption that all vehicles must meet the latest Euro standards in the year that they become operational, there will be a series of step changes in fleet composition, as opposed to the annual replacement of one seventh of the fleet in the baseline scenario. The entire fleet will therefore meet Euro V standard in 2009, and Euro VI standard in 2014.

Table 38 shows the proportion of the fleet composed of vehicles of the different Euro standards for the period from 2009 to 2030, as assumed for both the baseline and Policy Direction scenarios for this analysis. 
Table 38: Urban RCV Fleet Compositions under Baseline and Policy Direction

	Year
	Baseline
	Policy Direction

	
	Euro III
	Euro IV
	Euro V
	Euro VI
	Euro III
	Euro IV
	Euro V
	Euro VI

	2006
	6/7
	1/7
	
	
	6/7
	1/7
	
	

	2007
	5/7
	2/7
	
	
	5/7
	2/7
	
	

	2008
	4/7
	3/7
	
	
	4/7
	3/7
	
	

	2009
	3/7
	3/7
	1/7
	
	0
	0
	1
	

	2010
	2/7
	3/7
	2/7
	
	0
	0
	1
	

	2011
	1/7
	3/7
	3/7
	
	0
	0
	1
	

	2012
	
	3/7
	4/7
	
	
	0
	1
	

	2013
	
	2/7
	5/7
	
	
	0
	1
	

	2014
	
	1/7
	5/7
	1/7
	
	0
	0
	1

	2015
	
	
	5/7
	2/7
	
	
	0
	1

	2016
	
	
	4/7
	3/7
	
	
	0
	1

	2017
	
	
	3/7
	4/7
	
	
	0
	1

	2018
	
	
	2/7
	5/7
	
	
	0
	1

	2019
	
	
	1/7
	6/7
	
	
	0
	1

	2020
	
	
	
	1
	
	
	
	1

	… each year to 2030
	
	
	
	1
	
	
	
	1


7.7.2 Emission levels under Baseline and with Policy Direction

The limit values of the current and future Euro emissions standards for RCVs are shown in Table 39.  

Table 39: Current and Future Euro Emissions Standards for RCVs

	Euro Standard
	Date 
	CO (g/kWh)
	HC (g/kWh)
	NOx (g/kWh)
	PM (g/kWh)

	Euro IV
	2006
	1.5
	0.46
	3.52
	0.02

	Euro V
	2009
	1.5
	0.46
	2.0
	0.02

	Euro VI
	2014
	1.5
	0.13
	0.4
	0.01


Source: European Commission (2007) Proposal for a Regulation of the European Parliament and of the Council on type-approval of motor vehicles and engines with respect to emissions from heavy duty vehicles (Euro VI) and on access to vehicle repair and maintenance information; TfL(2008) Low Emission Zone Impacts Monitoring Baseline Report, Appendix 1

We have used a vehicle emissions database to model the emissions of RCVs, based on the relevant Euro standards.
 The database also includes emissions factors for vehicles meeting Euro I, II and III standards, and returns emissions in g/km for a given speed. Details of the assumptions behind these calculations are given in A.4.0 Average fleet emissions per km for the two scenarios as shown in Table 40.
7.7.3 Damage Costs

As this Paragraph of the Policy Direction relates to vehicle emissions in urban areas, resulting in ground level emissions with large numbers of receptors, the ‘high’ value damage costs used in the assessment of Paragraph 1 will be applied. These are shown in Table 41. 

The result of applying these damage costs to the average emissions for the two scenarios is shown in Table 42.

Multiplying these per km damage costs by the annual distance travelled by each vehicle gives annual damage costs per vehicle.

Each vehicle is assumed to travel just under 9,000km per year (8,979km). This gives damage costs per vehicle per year as shown in Table 43.

Table 40: Average Urban RCV Emissions on a collection round under Baseline and Policy Direction

	Year
	Baseline
	Policy Direction

	
	CO (g/km)
	HC (g/km)
	NOx (g/km)
	PM (g/km)
	CO (g/km)
	HC (g/km)
	NOx (g/km)
	PM (g/km)

	2009
	2.39
	0.92
	7.18
	0.17
	2.06
	0.78
	3.69
	0.06

	2010
	2.28
	0.87
	6.41
	0.14
	2.06
	0.78
	3.69
	0.06

	2011
	2.17
	0.82
	5.64
	0.10
	2.06
	0.78
	3.69
	0.06

	2012
	2.06
	0.78
	4.87
	0.06
	2.06
	0.78
	3.69
	0.06

	2013
	2.06
	0.78
	4.48
	0.06
	2.06
	0.78
	3.69
	0.06

	2014
	2.06
	0.70
	3.66
	0.06
	2.06
	0.22
	0.74
	0.03

	2015
	2.06
	0.62
	2.84
	0.06
	2.06
	0.22
	0.74
	0.03

	2016
	2.06
	0.54
	2.42
	0.05
	2.06
	0.22
	0.74
	0.03

	2017
	2.06
	0.46
	2.00
	0.05
	2.06
	0.22
	0.74
	0.03

	2018
	2.06
	0.38
	1.58
	0.04
	2.06
	0.22
	0.74
	0.03

	2019
	2.06
	0.30
	1.16
	0.04
	2.06
	0.22
	0.74
	0.03

	2020
	2.06
	0.22
	0.74
	0.03
	2.06
	0.22
	0.74
	0.03

	…each year to 2030
	2.06
	0.22
	0.74
	0.03
	2.06
	0.22
	0.74
	0.03


Table 41: Unit Damage Costs and Sources 

	Emission
	Damage Cost (€/tonne)
	Damage Cost (€cent/gram)
	Source

	CO
	€2.71
	0.000271
	COWI (2002)


	HC
	€2,472
	0.2472
	CAFÉ (2005)


	NOx
	€13,596
	1.3596
	CAFÉ (2005)

	PM
	€51,912
	5.1912
	CAFÉ (2005)


Table 42: Damage Costs from Emissions on a Collection Round under Baseline and Policy Direction (€cents/km)

	Year
	Baseline
	Policy Direction

	
	CO
	HC
	NOx
	PM
	CO
	HC
	NOx
	PM

	2009
	0.00065
	0.22701
	9.76585
	0.88530
	0.00056
	0.19179
	5.01075
	0.33680

	2010
	0.00062
	0.21527
	8.71768
	0.70246
	0.00056
	0.19179
	5.01075
	0.33680

	2011
	0.00059
	0.20353
	7.66951
	0.51963
	0.00056
	0.19179
	5.01075
	0.33680

	2012
	0.00056
	0.19179
	6.62135
	0.33680
	0.00056
	0.19179
	5.01075
	0.33680

	2013
	0.00056
	0.19179
	6.08448
	0.33680
	0.00056
	0.19179
	5.01075
	0.33680

	2014
	0.00056
	0.17213
	4.97496
	0.31274
	0.00056
	0.05420
	1.00215
	0.16840

	2015
	0.00056
	0.15248
	3.86544
	0.28868
	0.00056
	0.05420
	1.00215
	0.16840

	2016
	0.00056
	0.13282
	3.29278
	0.26463
	0.00056
	0.05420
	1.00215
	0.16840

	2017
	0.00056
	0.11317
	2.72012
	0.24057
	0.00056
	0.05420
	1.00215
	0.16840

	2018
	0.00056
	0.09351
	2.14746
	0.21651
	0.00056
	0.05420
	1.00215
	0.16840

	2019
	0.00056
	0.07386
	1.57481
	0.19246
	0.00056
	0.05420
	1.00215
	0.16840

	2020
	0.00056
	0.05420
	1.00215
	0.16840
	0.00056
	0.05420
	1.00215
	0.16840

	…each year to 2030
	0.00056
	0.05420
	1.00215
	0.16840
	0.00056
	0.05420
	1.00215
	0.16840


Note: We recognise that the above representation implies some spurious level of accuracy, but the aim is to convey relative contributions in a meaningful manner.
Table 43: Damage Costs from Emissions per Vehicle per year under Baseline and Policy Direction (€/vehicle/year)

	Year
	Baseline
	Policy Direction

	
	CO
	HC
	NOx
	PM
	CO
	HC
	NOx
	PM

	2009
	0.06
	20.38
	876.88
	79.49
	0.05
	17.22
	449.92
	30.24

	2010
	0.06
	19.33
	782.76
	63.07
	0.05
	17.22
	449.92
	30.24

	2011
	0.05
	18.27
	688.65
	46.66
	0.05
	17.22
	449.92
	30.24

	2012
	0.05
	17.22
	594.53
	30.24
	0.05
	17.22
	449.92
	30.24

	2013
	0.05
	17.22
	546.33
	30.24
	0.05
	17.22
	449.92
	30.24

	2014
	0.05
	15.46
	446.70
	28.08
	0.05
	4.87
	89.98
	15.12

	2015
	0.05
	13.69
	347.08
	25.92
	0.05
	4.87
	89.98
	15.12

	2016
	0.05
	11.93
	295.66
	23.76
	0.05
	4.87
	89.98
	15.12

	2017
	0.05
	10.16
	244.24
	21.60
	0.05
	4.87
	89.98
	15.12

	2018
	0.05
	8.40
	192.82
	19.44
	0.05
	4.87
	89.98
	15.12

	2019
	0.05
	6.63
	141.40
	17.28
	0.05
	4.87
	89.98
	15.12

	2020
	0.05
	4.87
	89.98
	15.12
	0.05
	4.87
	89.98
	15.12

	…each year to 2030
	0.05
	4.87
	89.98
	15.12
	0.05
	4.87
	89.98
	15.12


Subtracting the damage costs associated with the Baseline from those associated with the Policy Direction will give the net damage costs per vehicle per year resulting from the Policy Direction. This delivers negative net costs, which are indeed benefits. Consistency suggests that we should continue presenting costs. However, for clarity, we will identify these negative costs as the positive benefits resulting from the Policy Direction. 

Table 44: Net Benefits in Avoided Damage Costs per Vehicle per year Due to the Policy Direction (€/vehicle/year)

	Year
	Policy Direction

	
	CO
	HC
	NOx
	PM
	Total Benefit

	2009
	0.008
	3.163
	426.960
	49.250
	479.38

	2010
	0.005
	2.109
	332.845
	32.833
	367.79

	2011
	0.003
	1.054
	238.731
	16.417
	256.20

	2012
	0.000
	0.000
	144.616
	0.000
	144.62

	2013
	0.000
	0.000
	96.410
	0.000
	96.41

	2014
	0.000
	10.589
	356.718
	12.960
	380.27

	2015
	0.000
	8.824
	257.094
	10.800
	276.72

	2016
	0.000
	7.059
	205.676
	8.640
	221.38

	2017
	0.000
	5.294
	154.257
	6.480
	166.03

	2018
	0.000
	3.530
	102.838
	4.320
	110.69

	2019
	0.000
	1.765
	51.419
	2.160
	55.34

	2020
	0.000
	0.000
	0.000
	0.000
	0

	2021
	0.000
	0.000
	0.000
	0.000
	0

	2022
	0.000
	0.000
	0.000
	0.000
	0

	2023
	0.000
	0.000
	0.000
	0.000
	0

	2024
	0.000
	0.000
	0.000
	0.000
	0

	2025
	0.000
	0.000
	0.000
	0.000
	0

	2026
	0.000
	0.000
	0.000
	0.000
	0

	2027
	0.000
	0.000
	0.000
	0.000
	0

	2028
	0.000
	0.000
	0.000
	0.000
	0

	2029
	0.000
	0.000
	0.000
	0.000
	0

	2030
	0.000
	0.000
	0.000
	0.000
	0


From this we can calculate the Net Present Value of the avoided damage costs for a vehicle with an assumed seven year lifespan, joining the fleet in each year up to 2024 (A vehicle joining in 2024 will therefore be retired in 2030 under our assumptions). A discount rate of 3.5% is applied. We make the further assumption that there is no further tightening of emission standards during this period. The NPVs for each year are in current prices, to allow straightforward comparison of how the benefits of the Policy Direction change for vehicles joining the fleet in a particular year.

Table 45 shows how the net present value of the benefits associated with vehicles joining the fleet declines with each passing year. This is due to the baseline effectively ‘catching up’ with the requirements of the Policy Direction over time. 

Table 45: Net Benefits per Vehicle per year under the Policy Direction, Annual, and Over 7-year Life (NPV)
	Year vehicle joins fleet
	Annual Benefit
(€/vehicle /year)
	NPV of Benefits 
(€/vehicle)

	2009
	479.38
	1,833.64

	2010
	367.79
	1,581.75

	2011
	256.20
	1,391.51

	2012
	144.62
	1,265.09

	2013
	96.41
	1,204.71

	2014
	380.27
	1,147.09

	2015
	276.72
	793.66

	2016
	221.38
	535.04

	2017
	166.03
	324.64

	2018
	110.69
	164.16

	2019
	55.34
	55.34

	2020
	0
	0

	2021
	0
	0

	2022 […]
	0
	0

	2030
	0
	0


This analysis suggests that the while there are clear benefits associated with Paragraph 4 of the Policy Direction, it might be questionable as to whether the benefits involved in replacing vehicles earlier than might otherwise have been the case are justified by what will be additional costs.

7.7.4 Climate Change Impacts - Impact of Tighter Emission Limits on Fuel Efficiency

It is possible that tighter emission limits could have impacts, both direct and indirect, on fuel consumption and hence greenhouse gas emissions. In the move from Euro V to Euro VI standards, for example, direct impacts might arise where some forms of engine technology and after-treatment lead to slightly higher CO2 emissions. The Impact Assessment for the Euro VI standards identified that given the nature of emission limits being considered, and the likely technologies used to meet these limits, a small direct negative impact on CO2, in comparison with the Euro V standard, could be expected.
 

However, the Impact Assessment also makes the case for positive indirect impacts. These might arise due to strong competition in the transport industry and the fact that, all things being equal, operators tend to choose vehicles with the lowest fuel consumption. This could mean that greenhouse gas emissions may decrease since vehicle manufacturers will try to diminish fuel consumption through technological measures in order to achieve high sales volumes of their vehicles. In this case, the Impact Assessment suggests that fuel consumption could be maintained close to the level of Euro V in the long term.

In the preceding analysis, we have not made any distinction between the expected average fuel efficiency and resulting CO2 emissions of vehicles in the baseline, and those under adoption of the Policy Direction. This might be taken to be a slightly sanguine assumption, and it could be argued that the correct counterfactual is one where there is a loss in efficiency, implying, at the margin, an increase in climate change emissions. Although we have not monetised the potential impacts in this respect, as will become clear below, in assessing Paragraph 4’s impact against the criteria, we take this into account. 
7.7.5 Evaluation of Impacts

A summary of the impacts relating to the relevant evaluation criteria is shown in Table 46. This is followed by a description of the impacts for each of the criteria.

Table 46:
Summary of Impacts Relating to Paragraph 4
	Evaluation Criteria
	Impact

	Waste
	1
	Treatment of MSW at highest possible location on waste hierarchy
	 

	
	2
	Diversion of waste from landfill
	 

	
	3
	Management of waste at nearest appropriate facility
	 

	
	4
	Minimize hazardous emissions from waste management
	 

	
	5
	Increase recycling
	 

	Climate
	1
	Reduce GHG emissions from waste management
	 

	
	2
	Reduce GHG emissions from transport of waste
	 

	Air
	1
	Reduce local air pollution from waste management
	 

	
	2
	Reduce local air pollution from transport of waste
	 

	Sustainable Development
	1
	Provide flexibility in waste management
	 

	Water
	1
	Reduce impacts on water
	 


	Key
	 

	Probable Negative
	 

	Possible Negative
	 

	Negligible/No Impact
	 

	Possible Positive
	 

	Probable Positive
	 

	Unclear
	 


Waste 1
To what extent does the Policy Direction promote the treatment of MSW at the highest possible location on the waste hierarchy?
No impact

Waste 2

To what extent does the Policy Direction promote the diversion of waste from landfill?
No impact

Waste 3

To what extent does the Policy Direction promote the management of waste at the nearest appropriate facility?
No impact

Waste 4

To what extent does the Policy Direction promote the minimisation of hazardous emissions associated with waste management?
No impact.
Waste 5

To what extent will the Policy Direction promote increased levels of recycling?
No impact

Climate 1

To what extent will the Policy Direction bring about a reduction in greenhouse gas emissions arising from the management of waste?
See Climate 2.
Climate 2

To what extent will the Policy Direction bring about a reduction in greenhouse gas emissions arising from the road transport of waste?

It is unclear how greenhouse gas emissions may change as a result of the Policy Direction. The Euro standards do not relate to greenhouse gases. However, the additional technological requirements for reducing non-GHG emissions may increase greenhouse gas emissions (see Section 7.7.4).

Air 1

To what extent will the Policy Direction lead to the reduction of local air pollution from waste management?
In that there is a clear, positive impact on transport emissions (see below), this can be seen as a positive impact on emissions from waste management.
Air 2

To what extent will the Policy Direction lead to the reduction of local air pollution from transport associated with waste management?
There is a clear, positive impact resulting from the Policy Direction, although this does diminish over time as the baseline assumes gradual adoption of standards.

Sustainable Development 1

To what extent will the Policy Direction provide flexibility in waste management options so as to protect waste management choice for future generations?
No impact

Water 1

To what extent will the Policy Direction reduce impacts on water?
No impact

7.7.6 Conclusion – Paragraph 4

Paragraph 4 does give rise to environmental benefits in terms of air pollution. However, it seems likely that there may be a downside in respect of the greenhouse gas emissions from transport. 

Even without monetising the disbenefits of the possible increase in GHG emissions, the measure looks to be expensive relative to the benefits generated. It would appear more so were one to factor in any disbenefits from increased GHG emissions. 

This assumes, of course, that the damage costs used are appropriate to the analysis. This is by no means certain, but few options were available for choosing ‘Ireland relevant’ damage costs for emissions from vehicles,

7.8 Paragraph 5

The intention of Paragraph 5 is to ensure appropriate monitoring of air pollution in the vicinity of major waste facilities. The options to be considered under Paragraph 4 are detailed below.
	Baseline
No change

Option 1
Local authorities and the Agency should ensure the carrying out of the monitoring of relevant pollutants in the vicinity of major waste facilities to ensure that predicted environmental quality levels are met and to establish data for epidemiological analysis.


The PD does not specify the nature of the predicted environmental environment quality levels. Within the context of air pollution, existing “quality levels” can be identified both in terms of: 

· the limit values imposed by the European Air Quality Directive;

· emissions limits identified within the permits issued to individual facilities.

The EPA has responsibility for monitoring air quality and for the production air quality monitoring reports on an ongoing basis. The most recently published report (published in 2008 using 2007 data) indicated that there were no exceedences against the limit values for pollutants identified within the European Air Quality Framework Directive.
 Results for the majority of monitoring stations appeared to be well within the limit values stipulated by the Directive. This would appear to suggest that emissions from additional well-managed waste management facilities are unlikely to cause these limit values to be exceeded. 

Local authorities are responsible for both the determination of applications for waste facility permits, and the issuing of permits for those facilities. The Waste Management (Facility Permit and Registration) Regulations 2007 requires those applying for a permit to identify within their application:

“….. the proposed monitoring and sampling points and details of the proposed arrangements for the monitoring of emissions and the environmental consequences of any such emissions.”

There is, then, already a requirement for the EPA and local authorities to monitor both air quality in general, and emissions resulting from the operation of specific waste facilities. The monitoring of air pollution impacts from facilities located elsewhere in Europe typically takes the form of continuous measurements taken during a defined period of time of specific pollutants (usually those identified within a permit), from within the facility itself - usually measurements are taken from the emissions stack of a facility. 

However, where the measurement of air pollution impacts is carried out within the vicinity of the waste treatment facility, the dispersal of pollutants from other facilities is likely to make it difficult to discern impacts resulting from the operation of the waste facility itself. 

In addition, there are considerable difficulties in establishing causal links between the health impacts associated with emissions of specific pollutants emitted from individual facilities. An extensive study into the health impacts of waste management facilities undertaken in the UK on behalf of Defra noted that:

“Research in environmental epidemiology typically seeks to link exposure to a toxic substance with adverse health effects in the general population. To do so implies that there must be some measure of exposure and also some measure of health outcome. Neither is necessarily as straightforward as it sounds.”
The report noted that “greatly simplified approaches have been used” to measure exposure, with the majority of studies: 

“…..using a simple proximity of residence to source as a surrogate for the level of exposure …. this fails to take into account the non-uniform distribution of wind directions”.

The study also noted that whilst the point of residence was recorded for cancers patients, the same was not true for those contracting respiratory diseases. 

7.8.1 Evaluation of Impacts

Table 47 summarises the impacts of Paragraph 5 with respect to the relevant evaluation criteria. This is followed by a description of the impacts for each of the criteria.

Waste 1
To what extent does the Policy Direction promote the treatment of MSW at the highest possible location on the waste hierarchy?
No impact

Waste 2

To what extent does the Policy Direction promote the diversion of waste from landfill?
No impact

Waste 3

To what extent does the Policy Direction promote the management of waste at the nearest appropriate facility?
No impact

Table 47: Summary of Impacts Relating to Paragraph 5
	Evaluation Criteria
	Impact

	Waste
	1
	Treatment of MSW at highest possible location on waste hierarchy
	 

	
	2
	Diversion of waste from landfill
	 

	
	3
	Management of waste at nearest appropriate facility
	 

	
	4
	Minimize hazardous emissions from waste management
	 

	
	5
	Increase recycling
	 

	Climate
	1
	Reduce GHG emissions from waste management
	 

	
	2
	Reduce GHG emissions from transport of waste
	 

	Air
	1
	Reduce local air pollution from waste management
	 

	
	2
	Reduce local air pollution from transport of waste
	 

	Sustainable Development
	1
	Provide flexibility in waste management
	 

	Water
	1
	Reduce impacts on water
	 


	Key
	 

	Probable Negative
	 

	Possible Negative
	 

	Negligible/No Impact
	 

	Possible Positive
	 

	Probable Positive
	 

	Unclear
	 


Waste 4

To what extent does the Policy Direction promote the minimisation of hazardous emissions associated with waste management?
The collection of data does not, by itself, ensure that emissions limits are met. A more comprehensive emissions monitoring regime might act as a spur to ensure better operational performance, but this would not be achieved by data collection alone.

Climate 1

To what extent will the Policy Direction bring about a reduction in greenhouse gas emissions arising from the management of waste?
No impact

Climate 2

To what extent will the Policy Direction bring about a reduction in greenhouse gas emissions arising from the road transport of waste?

No impact.

Air 1

To what extent will the Policy Direction lead to the reduction of local air pollution from waste management?
The collection of data does not, by itself, ensure that emissions limits are met. A more comprehensive emissions monitoring regime might act as a spur to ensure better operational performance, but this would not be achieved by data collection alone.

Air 2

To what extent will the Policy Direction lead to the reduction of local air pollution from transport associated with waste management?
No impact

Sustainable Development 1

To what extent will the Policy Direction provide flexibility in waste management options so as to protect waste management choice for future generations?
No impact

Water 1

To what extent will the Policy Direction reduce impacts on water?
The extent to which Paragraph 5 of the Policy Direction will lead to reduced impacts on water is unclear. Any impacts on water from waste management are likely to be site specific. Here, they also depend upon emissions, and as stated above, the impact here is uncertain.
7.8.2 Conclusion – Paragraph 5

The effects of Paragraph 5 are uncertain. The approach is essentially designed to improve understanding of the effects of waste facilities upon health. However, this in itself, does not necessarily secure any benefits. In addition, the causal connection between emissions and outcomes is unlikely to be so straightforward to establish, given the likely range of contributing factors. This does not mean that emissions should not be monitored and controlled. It is worth noting, in passing, that not all incinerators proposed in Ireland have proposed the same level of monitoring, with some monitoring emissions of some pollutants continuously. 
7.9 Paragraph 6
The Options for Paragraph 6 are set out below. After first introducing the Conventions we give some additional background to explain the rationale for their inclusion before assessing these Options.  One of the reasons for doing this is that a clear assessment of the potential environmental impact of some of the changes is not entirely straightforward. Rather, in some case, the changes imply clear changes in environmental quality, but ones which cannot always be fully assessed.
	Baseline

No change.

Option 1

Local authorities and the Agency should ensure that any approval given to incinerators fully complies with the objectives of the Stockholm Convention and the Protocols of the UNECE Convention on Long-range Transboundary Air Pollution. Inputs to incinerators should be controlled to prevent or reduce the potential for emissions of persistent organic pollutants, heavy metals or other pollutants, in order to reduce air, soil and water pollution.

Option 2

Local authorities and the Agency should ensure that any approval given to incinerators fully complies with the objectives of the Stockholm Convention and the Protocols of the UNECE Convention on Long-range Transboundary Air Pollution. Inputs to incinerators should be controlled to prevent or reduce the potential for emissions of persistent organic pollutants, including brominated dioxins and furans, and heavy metals or other pollutants, in order to reduce air, soil and water pollution.

Option 3

The Agency shall interpret BAT as implying at least the use of SCR for removal of NOx and dioxins. 

Option 4

The Agency shall adopt a presumption that bottom ash is hazardous unless demonstrated otherwise.


7.9.1 Ireland and the UNECE / Stockholm Conventions

The baseline should, strictly speaking include measures that ensure compliance with both the UNECE and Stockholm Conventions.  This requirement may be not be immediately obvious because whilst Ireland is a signatory to both the UNECE and the Stockholm conventions it is not a party to either.  The EU, however, is a party to both and has implemented them through regulations which also apply to Ireland.  

Ireland should, therefore, have implemented these requirements already and should be ensuring compliance with the Stockholm Convention obligations.  There is no obvious evidence that this has been done in practice, though as will become clear below, a National Implementation Plan is in the process of being prepared at present.  

For the purposes of this review it has therefore been assumed that the baseline does not include the current application of all the measures necessary to implement the convention.  Whatever subsequent steps are taken, however, it is clear that Ireland should move to a position where Option 1 is the baseline position in order to discharge these existing obligations.  This includes a requirement to give priority consideration to processes which do not produce dioxin, polychlorinated biphenyls, hexachlorobenzene and polycyclic aromatic hydrocarbons and discussed further below.

7.9.1.1 The 1979 UNECE Convention on Long-range Transboundary Air Pollution and Protocols:

The 1979 UNECE Convention on Long-range Transboundary Air Pollution (CLRTAP) entered into force in 1983. It has since been extended by eight specific protocols. The two most relevant of protocols are those on POPs and Heavy Metals.

POPs Protocol: The Executive body to the Convention on Long-Range Transboundary Air Pollution adopted the Protocol on Persistent Organic Pollutants (POPs) on 24th June 1998. The POPs protocol focuses on a list of 16 substances that have been selected according to agreed risk criteria. They comprise eleven pesticides, two industrial chemicals and, of particular interest for incineration, three unintentionally produced by-products.  
The Protocol was signed by 36 of 48 Parties to the CLRTAP and by all EU Member States and entered into force on 23rd October 2003. Ireland signed the UNECE protocol on 24th June 1998 but has not yet ratified.
 The protocol has 29 Parties and entered into force on 23rd October 2003. The Protocol was signed by the European Community on 24th June 1998 and approved on 30th April 2004.
The objective of the protocol is to eliminate discharges, emissions and losses of POPs.  It bans the production and use of some chemicals outright (aldrin, chlordane, chlordecone, dieldrin, endrin, hexabromobiphenyl, mirex and toxaphene); others are scheduled for elimination at a later stage (DDT, heptachlor, hexachlorobenzene (HCB), and polychlorinated biphenyls (PCBs)).  It includes provisions for dealing with the wastes of chemicals that will be banned.  
It also obliges Parties to reduce their emissions of dioxins, furans, polycyclic aromatic hydrocarbons (PAHs) and HCB below their levels in 1990 (or an alternative year between 1985 and 1995).  For the incineration of municipal, hazardous and medical waste it lays down specific limit values.
The dioxin emissions in Ireland are low – and this is reflected in the most recent results of the ongoing national dioxin surveys
.  The 2002 dioxin inventory 
, however, suggests that Ireland plans to increase dioxin emissions over the period from 2000 to 2010 and that the main increase would be in incinerator residues.  It is difficult to reconcile this with the obligations of the UNECE POPs protocol.
The Protocol on Heavy Metals: This was adopted on 24 June 1998 in Aarhus, Denmark. It targets three particularly harmful metals: cadmium, lead and mercury.  According to one of the basic obligations, Parties have to reduce their emissions for these three metals below their levels in 1990 (or an alternative year between 1985 and 1995). The Protocol aims to cut emissions from industrial sources (iron and steel industry, non-ferrous metal industry), combustion processes (power generation, road transport) and waste incineration.  
It lays down stringent limit values for emissions from stationary sources and suggests best available techniques (BAT) for these sources, such as appropriate filters or scrubbers for combustion sources or mercury-free processes. It also introduces measures to lower heavy metal emissions from other products, such as mercury in batteries, and proposes the introduction of management measures for other mercury-containing products, such as electrical components (thermostats, switches), measuring devices (thermometers, manometers, barometers), fluorescent lamps, dental amalgam, pesticides and paint.
7.9.1.2 The Stockholm Convention
The Stockholm Convention was formally adopted on 22nd – 23rd May 2001.
 The Convention entered into force on 17th May 2004, the ninetieth day after the date of deposit of the fiftieth instrument of ratification. 

By 11th May 2009 there were 152 signatories and 163 countries and economic regions including the European Community were parties. Ireland signed the Convention on 23rd May 2001 but has not yet ratified.
 However as the European Union is a party, Ireland is obliged to implement the European legislation which applies the provisions of the Convention.

The Convention establishes a strong international regime for promoting global action on twelve POPs which are also included in the UNECE Protocol.  Specific reference is made to the precautionary approach as set out in Principle 15 of the Rio declaration on Environment and Development.  Nine intentionally produced chemicals (aldrin, chlordane, dieldrin, endrin, HCB, heptachlor, mirex, toxaphene and PCBs) are subject to a ban on production and use except where there are generic or specific exemptions.  In addition, the production and use of DDT is severely restricted.

There are special provisions for those Parties with regulatory assessment schemes to review existing chemicals for POPs characteristics and to take regulatory measures with the aim of preventing the development, production and marketing of new substances with POPs characteristics. 

At the fourth Conference of the parties, held in Geneva between 4th and 8th May 2009, nine new POPs were added to the Convention under the review procedures.
  These chemicals were:

· Alpha hexachlorocyclohexane to Annex A;

· Beta hexachlorocyclohexane to Annex A;

· Hexabromodiphenyl ether and heptabromodiphenyl ether to Annex A (the commercial formulation of Octa Brominated Diphenyl Ether ‘c Octa BDE’);

· Tetrabromodiphenyl ether and pentabromodiphenyl ether to Annex A (the commercial formulation of Penta Brominated Diphenyl Ether ‘c Penta BDE’);;

· Chlordecone to Annex A;

· Hexabromobiphenyl to Annex A;

· Lindane to Annex A;

· Pentachlorobenzene to Annex A and C; and

· Perfluorooctane sulfonic acid, its salts and perfluorooctane sulfonyl fluoride to Annex B.
Within Europe, this is likely to lead to a revision of Regulation 850/2004, and this will have knock-on implications or Ireland. It would seem to make sense to avoid making commitments that prejudice future compliance with what is now an entirely predictable change in regulation.  The Annex A listings of c-Octa BDE and c-Penta BDE significantly increases the likelihood that brominated dioxins and furans (‘PBDD/DFs’) will soon be proposed for similar listing because PBDD/DFs are both contaminants of the newly listed flame retardants and are also by products from their combustion.  It is notable that the EPA has already started testing for these compounds in the annual dioxin surveys.

Releases of unintentionally produced by-products (chlorinated dioxins, chlorinated furans, PCBs and HCB) are subject to continuous minimisation and ultimate elimination where feasible.  The main tool for this is an action plan which should cover source inventories and release estimates, as well as plans for release reductions. 
The EPA is currently working on the preparation of a draft national implementation plan (NIP).
  Once completed this draft will be made available for public consultation. In June 2008 the EPA prepared a short consultation paper to provide interested parties with more information on the proposed NIP.  Written representations in relation to this consultation paper were invited up to 28th of July 2008.  The European Union completed and published an Implementation Plan in 2007.

The use of best available techniques for new sources within the major source categories, including incineration of municipal waste, is promoted and, in accordance with the implementation schedule of a country’s action plan, is required.
The Convention also foresees identification and safe management of stockpiles containing or consisting of POPs; this can include incineration residues.  Waste containing, consisting of, or contaminated with, POPs should be disposed of in such a way that the POP content is destroyed or irreversibly transformed.  Where this does not represent the environmentally preferable option or where the POP content is low, waste shall be otherwise disposed of in an environmentally sound manner.  Disposal operations that may lead to the recovery or re-use of POPs are forbidden, a barrier to the re-use of incinerator air pollution control residues. 

It should be noted that at present, the ‘low POPs level’ is currently set at 15 parts per billion for dioxin by Reg 1195/2006.
 This level is higher than the dioxin levels which are likely to be found in modern incinerator air pollution control residues but is likely to be reduced in the future to a lower threshold as the Regulation requires that the issue is revisited and parties at the Fourth Conference of the Parties (COP4) to the Stockholm Convention have expressed concern that the levels need to be reduced.
7.9.1.3 Implementation of the Conventions
Ireland is not, as noted above, a party to either the UNECE protocols nor to the Stockholm Convention.  However the main legal instrument for implementing the Stockholm Convention and the UNECE Protocol on POPs within the EU is Regulation (EC) No. 850/2004.
  This Regulation entered into force 20th May 2004 and as a regulation, it is directly applicable in all Member States, including those, like Ireland, which are not yet Parties in their own right to the Stockholm Convention or the UNECE Protocols. Two separate Council decisions concerning the Community’s conclusions on these two international agreements have been made in parallel to the Regulation.

The EPA has been designated by the Department of Environment, Heritage and Local Government as the Competent Authority for the implementation and enforcement in Ireland of Regulation 850/2004 on POPs.
 The EPA liaises with relevant public bodies such as, Food Safety Authority of Ireland, Irish Medicines Board, Health and Safety Authority and Pesticide Control Service to regulate POPs in Ireland. 
Article 8 of the same Regulation - 850/2004 - is the legal basis for the requirement to prepare a National Implementation Plan (NIP).  This is currently being prepared in Ireland, as described above
Article 6 of Regulation (EC) No.850/2004 requires:

3. Member States shall, when considering proposals to construct new facilities or significantly to modify existing facilities using processes that release chemicals listed in Annex III, without prejudice to Council Directive 1996/61/EC (1), give priority consideration to alternative processes, techniques or practices that have similar usefulness but which avoid the formation and release of substances listed in Annex III. (Our emphasis)

The substances listed in Annex III are: 

· Polychlorinated dibenzo-p-dioxins and dibenzofurans (PCDD/PCDF)

· Hexachlorobenzene (HCB) (CAS No: 118-74-1)

· Polychlorinated biphenyls (PCB)

· Polycyclic aromatic hydrocarbons (PAHs)

The incineration of waste clearly results in releases of all these substances - especially within residues, but also in emissions to atmosphere.
 It follows directly from this that the EPA, in considering any proposals for incinerators is required to:

“give priority consideration to alternative processes, techniques or practices that have similar usefulness” but which avoid the formation and release of PCDD/PCDF, HCB, PCB and PAHs. 

A document produced by the Stockholm Convention, Guidelines On Best Available Techniques And Provisional Guidance On Best Environmental Practices, provides an outline of the approach that is envisaged to be necessary to satisfy the requirement.
  The guidelines suggest, for example, that this assessment may be undertaken which includes, for example: 

“a comparison of the proposed process, the available alternatives and the applicable legislation using what might be termed a “checklist approach”, keeping in mind the overall sustainable development context and taking fully into account environmental, health, safety and socio-economic factors.”
The meaning of “priority consideration” in the context of the development of incineration capacity in Ireland is discussed further below.

7.9.2 Modelling of Incineration Processes

In order to understand the implications for the management of incineration, and for the inputs to and outputs from incineration of the Options under Paragraph 6, it is important to set out some basis for the understanding of how materials flow through the incineration process, and where substances may or may not be created anew. In doing so, it is worth considering that different modellers of incineration processes characterize the process, and the resulting emissions, in rather different ways. What is presented here is a summary of these approaches intended as an aid to understanding of the implications of the Options.

In essence, waste can be broken down into chemical constituents, including heavy metals, and estimates can be made of the way that these partition through the incineration process. 

Assessment of elemental metals is more straightforward than that of compounds and organic materials.  The mass of elemental metal entering the process (including in the form of auxiliary inputs) must equal the mass of metal exiting the process (at least, excluding what may be small amounts of material retained – unintentionally - within the plant on a semi-permanent basis). In other words, the mass of elemental metal inputs should balance the mass of elemental metal outputs.

The way in which metals are dealt with in incineration processes depends upon a range of different factors, amongst others being:

· The volatility of the metal (this determines how much remains on the grate as ash, and how much partitions to the raw, or uncleaned, flue gas stream);

· The nature of the flue gas cleaning process (determining the extent to which the raw flue gas is cleansed of the heavy metal content, and through what means – that which is removed from flue gas will be found, in some form, in air pollution control residues or in the scrubber liquor of wet systems); and

· The degree to which there is post treatment of ash residues, for example, in order to extract useful metals for recovery.  

In this work, we have followed the approach of several modelers, who have tended to understand the efficacy of different incineration processes through the application of ‘transfer factors’. These factors effectively determine, for a given metal, the degree to which they are partitioned into one or other stream. Typically, for an incinerator, these streams will include:

· Grate / bottom ash

· Fly ash and Air pollution control residues (sometimes sub-divided into fractions to reflect the nature of the gas cleaning configuration); 

· The flue gas leaving the stack; and

· The metals recovered from the process.

For a given metal, reflecting its characteristics, transfer factors are used to determine what proportion of the metal is likely to be found in which output stream. These transfer factors will, for any given air pollution control configuration (of which there are many), vary across the individual metals. Equally, there will be a different set of transfer factors for metals for each configuration of air pollution control. The type of matrix which is used can be seen in Table 48, in which, in each row, totals sum to 100%.

Table 48: Transfer Factor Matrix for Different Metals
	Metal
	Bottom Ash
	APC residues
	Flue Gas
	Recycling

	Metal 1
	A1
	A2
	A3
	A4

	Metal 2
	B1
	B2
	B3
	B4

	Metal 3
	C1
	C2
	C3
	C4

	Metal 4
	D1
	D2
	D3
	D4

	Metal 5
	E1
	E2
	E3
	E4

	Metal 6
	F1
	F2
	F3
	F4

	Metal 7
	G1
	G2
	G3
	G4

	Metal 8
	H1
	H2
	H3
	H4


The materials balance across inputs and outputs suggests that there is no escaping the consequences of materials being found in one or other medium. The issue is which output they will be discharged in, in what proportions, and in what form. 

It should be emphasised at this point that this mass balance approach is appropriate for the assessment of other processes too, and is not relevant only to incineration.

An example of the type of analysis concerned is given below for an incinerator in Wurzburg. This shows that volatile metals, such as mercury, are apt to escape into the flue gas, whilst metals such as copper and nickel are found mainly in grate (bottom) ash. Some metals – notably cadmium and thallium – are assumed to be volatilised, but to a large extent captured through the flue gas cleaning system (unlike mercury). 

Another example from work by Lahl is given in Table 50, showing only transfer into the cleaned flue gas, the recycled fraction and other ashes. 
 The plants examined in the work by Lahl were more modern German and Austrian plants than the Wurzburg plant from which the transfer factors in Table 49 were taken. It will be noted that the percentages transferred to the ash residues are very high, reflecting the efficacy of the flue gas treatment assumed at the facility. Even so, the metals of which greatest proportions escape into the atmosphere are cadmium, thallium and, once again reflecting its volatility, mercury.

Table 49: Transfer Co-efficients for Heavy Metals in Grate Firing, Wurzburg MSW Incinerator 

	Path
	As
	Cd
	Co
	Cr
	Cu
	Hg
	Mn

	Flue gas
	0.2
	16.2
	0.3
	2.8
	0.2
	92.8
	0.2

	Filter dust
	5.5
	56.2
	3.8
	4.3
	2.6
	0.8
	8

	Boiler ash
	2.1
	1.4
	2.1
	2
	0.3
	0.4
	1.5

	Grate ash
	92.3
	26.2
	93.8
	90.9
	96.9
	6
	90.3

	
	
	
	
	
	
	
	

	Path
	Ni
	Pb
	Sb
	Sn
	Tl
	V
	Zn

	Flue gas
	1.7
	20.1
	2.9
	11.3
	0
	0.1
	12.1

	Filter dust
	2.8
	14.4
	33.8
	26.5
	70.2
	9
	22.8

	Boiler ash
	1.2
	0.7
	1.2
	1.4
	0.6
	2
	1.4

	Grate ash
	94.3
	64.8
	62.1
	60.8
	29.2
	88.9
	63.7


Source: M. Kremer, G. Goldhan and M. Heyde (1998) Waste Treatment in Product Specific Life Cycle Inventories: An Approach to Material-related Modelling: Part 1, Incineration, Int. J. LCA 3 (1) 47-55
Table 50: Transfer Co-efficients for Heavy Metals in ‘State-of-the-art’ Incinerator
	
	
	Flue Gas
	Ferrous / non ferrous
	Other ashes

	As
	
	0.00%
	 
	100.00%

	Cd
	
	0.05%
	5.00%
	94.95%

	Co
	
	0.01%
	 
	100.00%

	Cr
	
	0.01%
	10.00%
	90.00%

	Cu
	
	0.01%
	10.00%
	90.00%

	Hg
	
	5.00%
	 
	95.00%

	Mn
	
	0.01%
	 
	100.00%

	Ni
	
	0.01%
	10.00%
	90.00%

	Pb
	
	0.01%
	10.00%
	90.00%

	Sb
	
	0.00%
	 
	100.00%

	Sn
	
	0.01%
	 
	100.00%

	Tl
	
	0.07%
	 
	99.94%

	V
	
	0.01%
	 
	100.00%

	Zn
	
	 
	 
	100.00%


Source: Uwe Lahl (2001) Ecodumping by Energy Recovery: A Report on Distortions of Environmental Standards Between Disposal and Recovery and Approaches to Overcome Them, Report to the European Environmental Bureau, January 2001.
Mercury, being highly toxic in the environment and having high volatility thus being difficult to capture effectively, deserves particular attention.  It can be seen from the above tables that there are very different assessments of the capture efficiency of mercury even in relatively recently published literature.

For the most modern incinerators it is likely that the majority of the mercury will partition to fly ash residues (see Figure 13).
This is not, however, the end of the story for releases of mercury from incineration.  Unless residues are vitrified mercury escapes from landfill by various routes landfills — some is evaporated to the atmosphere either through the gas collection/ combustion system or by volatilization; a part is leached to the groundwater; and the rest is converted into the more bio-available and hazardous methyl-mercury in the presence of organic waste.

Figure 13: Mercury Distribution from a Municipal Waste Incinerator
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Fig. 4. Results of calculated mercury distribution from a municipal waste
incinerator.





Source: K. S. Park, Y. C. Seo, et al. (2008) Emission and speciation of mercury from various combustion sources, Powder Technology 180(1-2): 151-156.
It should be noted that no agreement exists concerning whether transfer coefficients should be regarded as constant or as variables depending on the nature of the waste input. Some input substances appear to influence the transfer coefficients of other elements. For instance, the transfer coefficients of some metals to air has been demonstrated to increase with an increase in the availability of Cl.
 As long as the waste composition does not vary considerably from the average composition of waste with respect to substances such as Cl, the effect of this simplification should be very small. On the other hand, removal of chlorine-containing streams may well influence flue gas emissions (and this is of potential significance in respect of dioxins, as will become clear below). Zevenhoven confirms that in incinerators: 
 “the amount of chlorine is often sufficient to react with a significant fraction of the trace elements to form chlorides that are more volatile than the elemental or oxide form” - particularly for lead, silver, thallium and nickel - and that this “may influence the formation of dioxins and furans”.
Unlike with metals and other elemental materials the presence of many compounds in flue gas and in air pollution residues do not follow a simple mass balance relationship with respect to the input material. An example of this is NOx emissions, which are likely to be determined only partially through the nitrogen content of inputs in waste and combustion air – both of which contain nitrogen.  In different models, however NOx emissions are either regarded as product dependent,
 process dependent
 or as a combination of both.

Many of the products of incomplete combustion (‘PICs’) and POPs generated by incineration also follow a more complex logic, where the relative contributions of inputs and of the process itself are not at all straightforward to understand. For the conventional dioxins measured under the Waste Incineration Directive (and as will become clear below, these are a subset of the total, and exclude potentially important categories such as brominated dioxins and furans), Dam-Johansen and Jensen 
 suggest there can be three principal sources of the dioxins and furans present in the flue gas):

· (i) incomplete destruction of PCDDs/Fs present in the incoming waste

· (ii) formation of PCDDs/Fs in the combustion zone

· (iii) catalytic formation of PCDDs/Fs during cooling of the flue gas – “de novo” synthesis
Erichsen and Hauschild favour, as the main explanation, the last of these, so that rather than being product related, the level of dioxins is strongly determined by the process itself.
 

McKay, in a detailed review
, demonstrates that with the advanced modern municipal waste incinerators, option (i) is a “most unlikely route” but that based on thermodynamic and kinetic data in the literature (ii) and (iii) are quite feasible.  McKay adds that since “even the most advanced MSW combustion systems do not produce complete combustion, predominantly because of inadequate feed preparation and turbulence, some de-novo synthesis of precursors can also take place”. These ‘de novo precursors’ can be carried through the combustion unit adsorbed or absorbed on particulate material such as soot and dust “but also these precursors could be formed during the cooling process by heterogeneous catalytic reactions and go on to form dioxins”.
He proposed that the factors affecting emissions from combustion sources are the following:

1. PCDD in the feed;

2. precursors in the feed;

3. chlorine in the feed;

4. combustion temperature;

5. residence time;

6. oxygen availability;

7. feed processing; and

8. supplementary fuel.

He proposed that to minimise dioxin formation combustion temperature should be above 1000◦C
; that combustion residence time at this temperature should be greater than 1 s; that combustion chamber turbulence should be represented by a Reynolds number greater than 50,000 and that good MSW feed preparation and controlled feed rate are also critical.

Whilst the effects of all the factors highlighted by McKay on the formation of PCDDs is not well defined the likely effects of changes to the feedstock are discussed further below.
An RDC/PIRA study on the Packaging Directive, by contrast,
 suggested that PAH, chlorinated hydrocarbons and dioxins should all be assumed to be emissions entirely dependent on process. It was therefore suggested that they should be allocated to waste inputs based on the flue gas volumes as follows:

Kg emission = (Vwaste/Vmix)* kg emission of the mix

where Vwaste and Vmix are the flue gas volumes associated with combustion of the waste component and the total waste, respectively.
Whilst less work has been done on municipal waste incinerators Alvim Ferraz 
 carried out a detailed investigation of the relationships between inputs and emissions for clinical waste incinerators and concluded that, for a range of emissions including dioxins “the emission factors are clearly dependent on the characteristics of the incinerated waste, directly affected by the type of waste incinerated, segregation methodology and waste management methodology”.

It is not clear why one should take the view that dioxins emissions are purely process related. The authors may simply have taken the view that ‘typical residual wastes’ always contain a sufficient quantity of the different materials which need to be present to make dioxin formation likely. It is, however, worth exploring the generation of dioxins through catalytic formation in more detail since this helps to illustrate the potential significance of inputs. 

During cooling of the flue gas after the combustion zone, a catalytic formation of dioxins and furans can take place on fly ash particles to which the dioxins become adsorbed or from which the dioxins, being semi-volatile, may later evaporate. The post-combustion formation can follow two different mechanisms
: de novo synthesis and synthesis from precursors:
De novo synthesis: in de novo synthesis PCDDs/Fs are formed from carbonaceous particulate matter and halides in the fly ash by gas-solid and solid-solid reactions with oxygen and moisture, catalysed by metal ions, primarily Cu (II) ions. On the surface of the particulate carbon, the metal ions catalyse oxidation of carbon to CO2 and chlorinating of aromatic structures producing compounds, such as chlorobenzenes, biphenyls and naphthalenes. 
Importantly, given the discussion in Section 7.9.2.1, the process can also proceed with bromide, fluoride or iodide as halides. The halogenation process becomes a continued cycle, when Cu (I) is oxidised to Cu(II) by the oxygen of the gas phase. Experiments with the role of metal ions in the de novo synthesis showed the highest formation of PCDDs/Fs with Cu2+. The catalytic action of CuCl2 can be poisoned by NH3,
 which can result in lower PCDD/F amounts in the presence of NH3 . Whilst lower formation rates were found with salts of Fe2+, Pb2+ and Zn2+ these are also catalysts but at higher concentrations. Reducing the input of these metals, and particularly copper, into incinerators is likely to be beneficial in reducing dioxin formation rates. The de novo synthesis is fastest at temperatures between 250(C and 400(C.
Synthesis from precursors
Dioxins and furans are formed on the fly ash by surface-catalysed reactions of precursors. The precursors come from the waste itself, or they are formed in the higher temperature post-combustion zone by multi-step reactions, including aromatization of aliphatic compounds. 

The PCDDs/Fs are synthesised from precursors through what is thought to be a three step mechanism:

· production of Cl2 from a metal-catalysed reaction of HCl and O2 (the so-called Deacon Process, which Erichsen and Hauschild suggest, on the basis of evidence from Gulett et al,
 appears to be most prominent where copper compounds are present in the fly ash),

· Cl2 chlorinating of aromatic rings through substitution reactions, and 

· formation of dual ring structures by second metal-catalysed reaction

The optimal conditions for most of these reactions are determined strongly by temperature.
For both the described catalytic formation mechanisms the chlorine amount that is present in the fly ash is a sufficient chlorine source for the formation of dioxins and furans. In the flue gas, the presence of HCl or Cl2 is found to increase the level of PCDD/Fs.

Dioxins and furans are catalytically formed on the fly ash and evaporate from it. Therefore, the temperature of the flue gas is of significance for the partitioning of the formed dioxins and furans between fly ash and flue gas.
 At temperatures lower than 250-300(C, PCDDs/Fs are predominantly retained on fly ash but as temperatures increase the proportion of congeners found in the vapour-phase increases.
 Steiglitz reports that at 350(C more than 90% of PCDDs/Fs are still found on the fly ash, but at 400(C less than 30% remain on the fly ash.

In summary, it is clear that the picture is complex. However, as regards chlorinated dioxins, it is difficult to see how dioxins could be formed in the absence of:

· carbon, preferably in the form of a dioxin-like precursor or some activated radical form;
· chlorine; and
· metal ions of various elements, such as copper, iron, lead and nickel.
Whilst it may be correct to assume that dioxin emissions are process related as long as one assumes that the presence of these substances in waste is not amenable to significant influence, this is by no means clear if one starts from the presumption that the presence of these substances can be influenced. 

This suggests, therefore, the need for closer elemental analysis of the different components of waste. For example, if chlorine is clearly more prevalent in some materials than in others, it may make sense to ensure that such material is restricted from incineration.

This would appear to be consistent with the Waste Incineration Directive which requires that when hazardous wastes with a content of more than 1 % of halogenated organic substances are incinerated the temperature has to be raised to 1,100oC for at least two seconds.This is likely to apply to certain of the banned flame retardants which are present in wastes at above this level as discussed further below.
7.9.2.1 Addditional POPs of Concern Regarding MSW Incineration
The Stockholm Convention, as described above, includes a mechanism to add new POPs subject to their meeting the criteria of the Convention. Currently the assessments of health and environmental impacts of dioxin emissions from incinerators are based on the measurement of just 17 of the 210 possible congeners.  There are 75 possible chlorinated dioxins (PCDDs) and 135 possible furan (PCDFs) congeners. 

In addition to these chlorinated dioxins, however, there are 75 possible brominated dioxin (PBDDs) and 135 possible brominated furan (PBDF) congeners, as well as 1550 mixed bromo/chloro dioxins (PXDDs) and 3,050 mixed bromo/chloro furans (PXDFs). These compounds are rarely considered in the assessment of municipal waste incinerators but there is evidence to suggest that all are likely to meet the criteria for POPs.

Furthermore Polybrominated Diphenyl Ethers (PBDEs) have been widely used over the past three decades as flame retardant additives in plastics, textiles, construction materials and electronic equipment.
 When these materials are disposed of by incineration then brominated dioxins can be produced.
  It is now well established that at least some of these compounds are produced by municipal waste incinerators.
 There is also increasing evidence that these compounds increase the toxicity of the residues produced by incineration.
 

Brominated dioxins were also highlighted by the EPA in the November 2008 Press Release launching the review of dioxins in the Irish Environment:

“In view of the increased international awareness of the presence in the environment of brominated flame retardants (BFRs) and brominated dioxins (PBDD/PBDF), a broad range of these substances was also tested in the survey”

The UK Food Standards Agency has recently raised concerns in relation to these compounds.
  The letter comments that including these compounds would “erode safety margins” of chlorinated dioxins. It noted that this is of particular concern when current exposures are often already higher than health based limits. The 2005 WHO TEF review said there was:
 
“recent information showing that these compounds are found in human milk and adipose tissue at levels that can contribute significantly to the total amount of TEQ”.
Although data was limited at the time, the library of scientific literature confirming these concerns has increased significantly since that date.
Total Diet Studies in the UK show that: 
“the estimated total adult dietary intake of brominated dioxins was comparable with that found in Japan (1.4 pg TEQ/kg bodyweight/day)”.
 

The UK Committee on Toxicity concluded:
 
“that, for the purpose of evaluating the data on dietary exposure, the total toxic equivalents (TEQs) for the brominated dioxin-like contaminants should be combined with the TEQs for the chlorinated dioxins, and in this way provide a measure of the total concentration of chemicals with dioxin-like properties. (2005 Annual Report, paragraphs 1.1-1.4)”.
This is of concern because the exposure for breast-fed infants is already much too high and brominated dioxins could increase it to unacceptable levels. Lorber [38] estimated a dose of 242 pg TEQ/kg/day.
  These exposures are hundreds of times higher than the WHO target.  
Incinerators may be major contributors to the environmental and human burden of brominated dioxins.  Shuler and Jager reported, for example, “high formation rates of PBDD/F” in the heat exchanger of a pilot incineration plant at levels “which were 4-20 times higher than those of PCDD/F”.
 Furthermore the European Committee on Toxicity, Ecotoxicity and the Environment (CSTEE), has considered the risks of brominated dioxins and furans arising from materials containing brominated flame retardants being incinerated.
 ENDS reported 
: 

"The most incendiary part of the Cstee review is a warning about the risks of human and environmental exposure to brominated dioxins and furans created by incinerating deca-containing plastics in end-of-life appliances”. 
The Committee itself concluded:
 

“The presence of bromine may even decrease the apparent level of chlorine-derived dioxins and furans... suggesting that emission limits are being met while the real level of harmful dioxins and furans is higher and unnoticed." 
Consideration should also be given to the emissions of other halogenated dioxins or ‘dioxin-like’ substances such as polychlorinated and brominated naphthalenes (PCNs and PBNs).
  The World Health Organisation 2005 review concluded that:
 
“Based on recent published data there was agreement by the expert panel that these compounds definitely should be considered for inclusion in the TEF concept”. 

Given the above, and given the spirit of the Convention, it would seem appropriate to give some POPs not already included under the Convention within this analysis, in particular, brominated dioxins and dioxin-like substances, some attention in the spirit of the precautionary principle, and in the light of the potential health consequences of increased releases into the environment.

7.9.3 Is Bottom Ash Hazardous?

The National Hazardous Waste Management Plan 2008-2012 asks the question:

Is there a case to suggest that all incinerator ash could be classed as hazardous? (p 101)

A review of the literature shows that previous assumptions that bottom ash is inert, readily recyclable, or even well understood do not reflect the true state of these residues.  In many cases bottom ash from modern incinerators is likely to be hazardous waste. indeed, what seems clear from the above discussion regarding modelling of incineration processes is that as the composition of residual waste changes, then obviously, so will the composition of bottom ash.  The assessment below shows that as recycling increases the levels of heavy metals in incinerator ashes are likely to increase, thus exacerbating the problems of ash disposal.
There is growing concern about the environmental impact of combustion residues in disposal and utilisation, especially for the release of toxic substances such as heavy metals (such as arsenic, cadmium, chromium, copper, mercury, molybdenum, nickel and, particularly in relation to ecotoxicity, lead and zinc) together with soluble salts from the residues.
 
As a result of the toxicity associated with the heavy metals and other contaminants several researchers have concluded that, far from being inert, incinerator bottom ash should be classified as a hazardous waste because of the ecotoxic properties it exhibits. 

Ferrari et al subjected municipal waste incineration bottom ash to a range of ecotoxicity tests in both the leachate and solid phase.
 Their results clearly demonstrated “a significant increase in all antioxidant stress enzyme activity levels across all plant tests even at the lowest test concentrations (solid phase and leachate)”. This was demonstrated to be a good indicator of solid or leachate phase toxicity. As with many other test regimes it is clear from this work that the bottom ash may not prove hazardous or non-hazardous in all tests.   
Ibáñez et al. found that all four samples of MSW bottom ash from two incinerators (one in an industrial and the other in a rural area) contained chemicals at or above the hazardous waste range.
 This study was published before zinc oxide and chloride had to be considered when assessing the hazardous classification of ash.

Lapa et al. for example, found that MSW incineration bottom ashes collected in five countries (Belgium, France, Germany, Italy and the United Kingdom) are ecotoxic.
 They concluded:
“all bottom ashes …should be classified as ecotoxic materials.” 

Radetski et al then investigated the genotoxic, mutagenic and oxidant stress potentials of municipal solid waste incinerator bottom ash leachates and reported:

“The MSWIBA leachates were found to be genotoxic with the Vicia root tip micronucleus assay.”
These findings were confirmed by Feng et al.:

“In this study, our results clearly demonstrated that MSWIBA leachates had genotoxicity on Vicia faba root cells as other researches did (Radetski, Ferrari et al 2004). Bekaert et al. (1999
) demonstrated that the aqueous leachates from a landfill of MSWI ash had a significant genotoxicity on the amphibian erythrocytes with MN assay.” 

UNEP considered, in 2005, that whilst ash from incinerators has been reused in civil engineering works:

“in industrialised countries, the most prevalent method of management is disposal of the ash in lined landfills to control the risk of underground pollution by soluble toxic chemicals leached out of the ash.”
UNEP continued:

“Both fly ash and bottom ash contain chemical constituents that pose potential serious risks to operating personnel and the public. The chemical constituents of concern include heavy metals, dioxins, and furans”.

Feng expressed surprise about countries that do not include bottom ash on their hazardous waste lists:
 

However, in many countries and territories (such as USA, some OECD countries, China), Bottom ash is not included in the List of Hazardous Wastes, being dumped into landfills directly or after maturation (Gau and Jeng, 1998; (Ibáñez, Andrés et al. 2000);(Lapa, Barbosa et al. 2002)). Therefore, we suggested that the comprehensive evaluation of the environmental impacts of BA is necessary before decisions can be made on the utilization, treatment or disposal of bottom ash.

Ore et al examined the leachate from bottom ash that had been stored outside for six months and then used for road construction.
 They carried out several ecotoxicity tests and found a high initial release of salts and Cu in line with relatively high concentrations in laboratory generated MSWI bottom ash leachates presented in the literature.
 A mung bean assay using Phaseolus aureus revealed the toxicity of bottom ash leachate - which continued to the final tests three years later, albeit due to different compounds leaching. Leachates with significantly higher concentrations of Al, Cl, Cr, Cu, K, Na, NO2–N, NH4–N, total N, TOC and SO4 were generated in the road-section built on bottom ash when compared to the road-section built with conventional gravel. Compared to the leachate from gravel, the concentrations of Cl, Cu and NH4–N were three orders of magnitude higher, while those of K, Na and TOC were one order of magnitude higher. After 3 years of observations, while the concentrations of most components had decreased to the level in gravel leachate, the concentrations of Al, Cr and NO2–N in bottom ash leachates were still two orders of magnitude higher.
The authors concluded that high concentrations of chloride emitted from the road can lead to increased toxicity to the recipient, e.g. for plants, and the bottom ash reused in a road construction could thus have a toxicological impact on the surroundings. If the ash had not been weathered (and carbonated) for six months before use then the leaching would have been significantly more damaging.
A series of ring tests for ecotoxicity methods have been carried out in Europe.
  These included sampling and testing of incinerator bottom ash from a Dutch incinerator (Cu 6,800 mg/kg; Zn 2,639 mg/kg; Pb 1,623 mg/kg) a high pH (about 10.5). The bottom ash was found to be ecotoxic in these tests.

In the UK, tests on incinerator bottom ash have effectively led to clear questions over the assumptions that bottom ash could be inert. ENDS reported earlier this year:

The Environment Agency has admitted it does not "have 100% confidence" in its classification of incinerator bottom ash (IBA) as non-hazardous waste.
Concern over its ecotoxicity dates from October 2005 when the Health and Safety Executive reclassified zinc oxide, a potential compound in ash, as ecotoxic, joining zinc chloride and all lead compounds. At the same time, the Agency drafted new guidelines for testing ecotoxicity. These said ecotoxic compounds could not make up more than 0.25% of wastes. If a laboratory cannot determine what compounds are present or it is unclear from scientific literature, the "worst case" should be assumed.
An official from the UK Environment Agency was reported as saying:

"The operators of incinerators [may] have to go to councils and ask where these hazardous components are coming from. Where is the zinc coming from? Where is the lead coming from? Let’s get the feedstock right so we don’t have this problem."

The reference above to zinc oxide being reclassified is a significant change in the assessment of the ecotoxicity of incinerator bottom ash. Commission Directive 2004/73/EC of 29 April 2004 
 (adapting to technical progress for the twenty-ninth time Council Directive 67/548/EEC on the approximation of the laws, regulations and administrative provisions relating to the classification, packaging and labelling of dangerous substances) reclassified zinc oxide and zinc chloride as R50/53 - “very toxic to aquatic organisms, may cause long term effects in the aquatic environment”. 

The legal position is that municipal waste incineration ashes are wastes with potential to be either hazardous or non-hazardous depending on their actual composition and the concentration of “dangerous substances”. Hazardous Waste is defined by European Council Directive 91/689/EEC 
 (the Hazardous Waste Directive). Residues from the incineration of municipal solid waste appear in the revised European Waste Catalogue as either absolute or mirror entries under 19 01.  Absolute entries (including both solid waste from gas treatment and spent activated carbon from flue-gas treatment) are always hazardous wastes, but the evaluation of bottom ash and fly ash will depend on the presence, above threshold values, of dangerous substances against hazards H1 to H14 inclusive.
Chapter 19 of the European Waste Catalogue (‘EWC’) lists: 
“Wastes from waste management facilities, off-site waste water treatment plants and the preparation of water intended for human consumption”: 
  Sub-Chapter 19 01 wastes from incineration or pyrolysis of waste

19 01 11* bottom ash and slag containing dangerous substances

19 01 12 bottom ash and slag other than those mentioned in 19 01 11*

The most relevant classification for whether material or wastes containing these compounds is hazardous is "H14 ecotoxicity".
The above discussion, therefore, highlights the increasing body of evidence supporting the view that if bottom ash is not always hazardous, the presumption should certainly not be that it is not hazardous. 
7.9.4 Option 1
Option 1 should, in practice, be the baseline as outlined in the introductory section to this paragraph.  Unfortunately there is little evidence that the requirements of the 2004 European Legislation has been effectively transposed and implemented in Ireland.

The current trajectory will fail to deliver the requirements in any case.  The proposal in the 2002 dioxin inventory for a net increase in dioxin emissions is inconsistent with the requirements of the UNECE POPs protocol and there has been, so far as we can tell, no attempt to give the necessary “priority consideration” to alternatives which can achieve similar goals whilst producing much lower levels of POPs. 
Insofar as the reduction of releases of metals is concerned, Option 1 effectively implies a focus on the key heavy metals highlighted by the UNECE Convention; these are cadmium, lead and mercury.

There are, however, other obligations which are relevant to this option and which should be taken into account – such as the requirement in Article 4(2) of the Waste Incineration Directive to reduce the harmfulness of residues.  As Option 4 covers incinerator residues and this can supplement Option 1, the issues relating to other metals such as zinc are addressed below.

7.9.4.1 Materials of Interest

Considering now the sources of the metals of relevance to the UNECE protocol in municipal wastes, Burnley
 recently reviewed the chemical composition of UK municipal waste and reported a range of values for the waste components containing the key heavy metals (see Table 51).

Table 51: Concentration of Heavy Metals in Key Waste Streams
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Source: S. J. Burnley (2007) The use of chemical composition data in waste management planning - A case study. Waste Management, 2007 (3): p. 327-336
There are a number of doubts about the lead and cadmium contents of the coloured dense plastic bottles. The 1994 UK data reported lead concentrations of 390 ppm and 36 ppm for the 1992 and 1993 samples, respectively, and corresponding values of 160 ppm and 250 ppm for cadmium. This wide variation suggests that the samples were either not representative or contaminated and amply demonstrate the need for further data. Furthermore, these results pre-date the European Directive on Packaging and Packaging Wastes
, which called for a reduction in the sum of lead, cadmium, mercury and hexavalent chromium to a maximum value of 600 ppm by June 1998, 250 ppm by June 1999 and 100 ppm by June 2001. Therefore, even if the reported values are accurate, current concentrations should be much lower than those from the early 1990s.
It can be seen from Figure 14 that the chlorine, the main source of chlorinated dioxins, is associated with the dense plastics (48%) and miscellaneous combustible (21%) streams. Burnley suggests that as high rates of material capture from the dense plastic stream are difficult to achieve, and since none of the miscellaneous combustible material is (in his view) potentially recyclable, an intensive recycling scheme is likely to increase the percentage of chlorine in the residual material.  This, therefore, could make combustion less suitable in the future as recycling rates increase.  Burnley himself takes the opposite view, arguing that there can be advantages of incineration in effectively isolating these elements from the environment (through capture of the pollutants followed by secure landfilling or recycling of the residues).  This does not, however, take into account the problems which arise from final disposal itself, nor the obligations arising from the legislation, including the Waste Incineration Directive, which requires the harmfulness of residues be minimised.  Burnley’s approach is not consistent with this requirement.

A similar effect is found with cadmium, which is principally found in the dense plastic and ferrous metal streams. Lead is more widely distributed among a number of fractions (mainly metals, miscellaneous and plastics), but is less prevalent in the materials that would form the bulk of an intensive recycling or compost collection scheme and would thus tend to concentrate in the residual wastes that might be incinerated.

Glass has no calorific value and as far as possible, should not be incinerated, not least because some glass contains a high percentage of lead oxide (it can be seen that 8% of the lead is in glass) which is an avoidable addition to the toxicity of the bottom and fly ash residues.
Certain specific waste streams are also major sources of these heavy metals.  A report for Environment Canada, for example, highlighted waste PCs and monitors which were estimated to contain c. 6.3% lead, 0.01% cadmium, 2.2% zinc and 0.002% mercury.
 These wastes require specific collection and treatment as described in Section 7.9.5 below and so will not be considered further here.

Figure 14: Distribution of Key Pollutants of Concern Across Waste Materials
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Source: S. J. Burnley (2007) The use of chemical composition data in waste management planning - A case study. Waste Management, 2007 (3): p. 327-336
Whilst mercury is the main concern in terms of releases to atmosphere given the difficulties in capturing it, the incineration of wastes containing higher concentrations of heavy metals still increases environmental releases.  The metals in the ash are generally in a form which is more soluble because they have a larger surface area and are more likely to be in the form of chlorides.

Zhang 
 found that the amounts of cadmium, copper, lead and zinc in municipal waste incineration residues were 2.27-4.00 times, 1.90-3.77 times, 2.25-3.51 times, and 2.98-4.06 times greater than that in the MSW. According to the evaluation, more than 56-75% of Cd, 47-74% of Cu, 56-72% of Pb, and 66-75% of Zn in the MSW were contributed by the minor hazardous components thus indicating the need for intensive and effective source separation of these components.
Releases of unintentionally produced by-products (chlorinated dioxins and chlorinated furans, PCBs and HCB) should be subject to continuous minimisation and ultimate elimination where feasible.  The main tool for this is the action plan which should cover source inventories and releases, as well as plans for release reductions.

Policy considerations can include establishing limits for the total emissions from processes, such as in Japan, where incinerators are obliged to reduce total emissions of dioxins, by post-incineration treatment if necessary, to less than 5 µg TEQ/tonne of waste
.

Furthermore Japan's Waste Disposal and Public Cleansing Law stipulates 
 for all incinerators with a capacity equal to or greater than 5 tonnes/day that air pollution control residues must not be disposed of unless treated by:

· melting;

· treatment with cement;

· treatment with a chemical agent; or

· leaching with acids and other solvents.
This law was introduced in April 1995 and fly ash was reclassified as a "special-controlled municipal waste" after which it became mandatory to dispose of the substance in controlled landfill sites only after it had been stabilised to prevent the leaching of heavy metals.
  In the UK, by contrast, the fly ash often exceeds the Landfill Directive leaching criteria for hazardous waste and exemptions are regularly used which permit up to three times the leaching level.
7.9.4.2 Alternative Processes and Dioxin:

The obligation to give “priority consideration” to alternative processes is an important one and is most likely to require consideration to be given to various combinations of recycling / composting/ MBT/landfill.  It is relevant, therefore, to consider briefly how these alternatives are likely to compare to incineration in relation to generation of at least dioxin.

The EU BREF
 gives a range of concentrations of dioxin contamination in outputs from incineration:

• bottom ash: 0.3 - 300 ng I-TEQ/kg

• boiler ash: 40 - 700 ng I-TEQ/kg

• fly ash: 60 – 5,000 ng I-TEQ/kg

• filter cake (wet FGT): 600 – 30,000 ng I-TEQ/kg

• semi-wet FGT residues: 800 ng I-TEQ/kg (approx.).
The BREF also includes data from an MSWI (in France) operating with SCR and with releases to water.
 These are shown in Table 52.
Table 52: Dioxin Loading of Flue Gas and Residues, French Incinerator
	Output stream 
	Specific Load

	Flue-gas 
	0.1 ng I-TEQ/Nm3

	Bottom ash 
	7 ng I-TEQ/kg

	FGT residues 
	5,200 ng I-TEQ/kg

	Waste water 
	<0.3 ng I-TEQ/l


Source: European Commission (2006). Integrated Pollution Prevention and Control Reference Document on the Best Available Techniques for Waste Incineration.
Taking average levels for the main residues we can calculate the mass balance for a modern incinerator.  These levels in residues are largely consistent with those used by Stephen Burnley, then of ETSU, in calculations of the dioxin mass balance based on UK input contamination levels.
  According to his best estimate, a modern incinerator produces about 14 times as much dioxin as that in the incoming wastes (see Table 53 below). Using pessimistic assumptions, the overall dioxin loading could be increased 170-fold, and even on optimistic assumptions, the incinerator remains a net dioxin source.
Not all sources reach the same conclusion. For example, Abad et al looked at two samples and found that in one case, the incinerator appeared to be a net producer of dioxins, and in the other, the facility showed a reduction (see Table 54). They make the point:
“The findings revealed a remarkable homogeneity in output values (between 1.19 and 2.62 ng I-TEQ/yr) in contrast to the large variability observed in input values. In the first sampling campaign, the dioxin content in MSW was around 64.15 ng I-TEQ/kg, and a negative balance of 7.68 g I-TEQ/yr was calculated. However, in the latest campaign, levels were about 2.36 ng I-TEQ/kg MSW, resulting in a positive balance of 2.28 g I-TEQ/yr.”
Table 53: Dioxin Balance for a 100,000 tonnes per annum Incinerator

	
	Dioxin balance for a 100,000 tpa incinerator, g TEQ/annum

	
	Optimistic
	Pessimistic
	Neutral

	Input Waste
	2.1
	0.05
	0.41

	Output:
	
	
	

	Bottom ash
	0.22
	0.83
	0.62

	Air pollution control residues
	3.1
	6.9
	5.2

	Flue gas
	0.025
	0.61
	0.25

	Total output
	3.35
	8.34
	6.07

	Net dioxins
	1.25
	8.29
	5.66


Source: ENDS (1997). Incinerators remain net dioxin sources, says ETSU, Environmental Data Services (ENDS) Ltd (273). 

Table 54: Dioxin Mass Balances Under 2 Samples

	
	Input (g I-TEQ/yr)
	Output (g I-TEQ/yr)
	Balance (g I-TEQ/yr)

	1st Sample Collection
	1.33
	4.64
	3.31

	2nd Sample Collection
	9.62
	1.92
	-7.70


Several articles highlight the potentially positive role played by selective catalytic reduction as a means not just of NOx removal, but also for dioxin removal. Giliagno, for example, notes:

“The final SCR unit is highly effective with respect to dioxin removal: the PCDD/F destruction rate evaluated (360 µgh-1 for PCDDs and 540 µgh-1 for PCDFs) might be even higher when considering the potential dioxin formation that takes place during the flue gas reheating (Unsworth et al., 1999), leading to an SCR inlet concentration even greater than the value measured at the scrubber outlet. Furthermore the dioxin catalytic destruction does not produce any residue: this must be emphasised in the Italian framework, where the application of SCR units in MSW incinerators is not as extended as in other countries (only one SCR in operation and one under construction).

Grosso suggests that in some cases, incinerators may be net sinks for dioxins, but not in others. 
 Emissions into air and in residues were compared with the range of measured inputs. It was noted:
“According to these data only the technology options adopted in plant A allow to define the incinerator as a net dioxin ‘‘destroyer’, with the other installations producing global releases included within the reported range of possible waste contamination. From this point of view, significant contributions are associated with all residues deriving from PCDD/F removal techniques based on their transfer from gas to solid or liquid streams: the minimisation of PCDD/F release from MSW incineration plants should thus consider properly the benefits of control options based on gas phase conversion rather than on simple transfer operations.”

Lowest emissions were reported again where SCR was deployed.
Figure 15: PCDD/F Release and Partitioning in the Residues (average values), Compared with the Range of Possible Waste Contamination
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It seems clear that the key variables that influence the outcome as to whether or not an incinerator is a net source or sink for dioxins are the assumptions relating to the contamination level of the input wastes, and the levels found in incinerator air pollution control residues. 
The emissions to air should be sufficiently low for all modern incinerators to make little difference to the outcome and contamination levels of the bottom ash are would only be likely to be elevated if the plant is operated on an intermittent basis with ash left on the grate to cool (operation of basic hospital waste incinerators in this was has resulted in enormous levels of contamination of the bottom ash)

Some statements need to be treated with a degree of caution, or treated in context, precisely because they appear to report only emission to air. In this context, it is sometimes claimed that the dioxin ‘problem’ for incinerators has been solved.  The German Federal Environmental Agency, for example, in their 2005 report subtitled “Bidding Farewell to Dioxin Spouting” claim:
Dioxin from waste incineration plants reduced to one thousandth

Emissions of toxic contaminants from waste incineration have been drastically reduced since 1990.Total dioxin emissions from all 66 waste incineration plants in Germany has dropped to approx. one thousandth as a consequence of the installation of filter units stipulated by statutory law: from 400 grams (cf. explanation below) to less than 0.5 grams.
Whilst this may be largely correct if considered simply from the perspective of emissions to air it is not accurate if the total emissions – particularly those to air pollution control residues – are considered.

The UNEP draft ‘Dioxin Toolkit’ contains a wider range of dioxin emissions factors to assist parties to the Stockholm Convention, and particularly those who lack analytical capacity for dioxins, to prepare their National Implementation Plans. 
  

The Toolkit includes a section on composting and includes the emission factors in Table 55 below.
Table 55: Emission Factors for Composting (μg TEQ/t d.m.)
	
	Air
	Water
	Land
	Product (residue)

	All organic fraction
	NA
	NA
	NA
	100

	Garden, kitchen wastes
	NA
	NA
	NA
	15

	Green materials not from impacted environments
	NA
	NA
	NA
	5


The Toolkit confirms that German waste input concentrations were measured at 50ng I-TEQ/kg in the early 1990s and UK waste input contaminations levels were reported at 6 ng/kg in the mid-1990s (the original source for the toolkit data has said 6.3 ng I-TEQ for total waste, based on 13 samples but that putrescible waste averaged 9.5 ng I-TEQ/kg based on 23 samples).
 The composting process results in a loss of about 50 % on a weight basis of the input material and so it is clear therefore the levels in compost output are close to the levels of the contamination in the inputs.

The Toolkit warns that the higher emission factors can apply when compost includes fractions which may have high concentrations of PCDD/PCDF. Such materials include, for example, the content of vacuum cleaners or any fine particles such as house dust, soil from contaminated land entering with vegetable and other plant’s leftovers, leaves from alleys impacted by traffic using leaded gasoline, greens from cemeteries or other pesticide treated organic wastes. This practice, the toolkit warns, will result in “an unacceptable contamination of the final product not suitable for use in horticulture”.  The contamination is clearly arising from the input waste, however, and not from synthesis of dioxins in the composting process. 

Particular care should be taken to avoid input waste contaminated with chlorophenols
 (such as pentachlorophenol) though whether this can actually increase dioxin levels is a controversial point.

There has been some consideration of dioxins and Mechanical Biological Treatment (‘MBT’). Rada has published some work on the subject.
  Unfortunately, as with several other studies, this considers only emissions to air and is not an holistic dioxin mass balance.  The results show that some volatilisation of dioxins in the waste stream can be expected into the air flowing through a facility.  There is, however, no evidence of any new production of dioxins. 
Regarding air emissions, Fricke and Bidlingmaier show that concentrations of PCDD/F are low even in raw gas, with 10 measurements giving ranges between 0.000028 ng/m3 and 0.006 ng/m3 in the early decomposition phase.
 In life-cycle work, the Austrian Umweltbundesamt used concentrations of dioxins in flue gas from MBT facilities that were typically one hundredth those of incineration plants, often with half the specific (per tonne) volume of air being used.
 Eunomia suggest, on the basis of data from Doedens, that emissions of PCDDD/F to air were a factor of 10-50 lower at MBT plants than at incinerators (the factor depending upon the quality of the incinerator’s flue gas abatement).

With regard to landfill, in a paper published in Organohalogen Compounds
 Eduljee claimed that dioxin releases from incineration were significantly lower than from landfill disposal of wastes.  When corrected to a more realistic input concentration for dioxins and published in a revised form in Chemosphere
 it showed just the opposite with the dioxin releases from landfill being significantly lower than from incineration.  This was in spite of still using very low dioxin levels in fly ash (300 ng I-TEQ/kg compared with levels up to 17 times higher in the BREF). 

The available evidence strongly hints that many of the alternative treatments available have lower emissions of POPs than incineration.  The requirement for “priority consideration” of these alternatives means that such an assessment should be made as part of the determination of an application for an incinerator.  If alternatives are available that produce no, or significantly smaller quantities of POPs, then there would need to be particularly compelling reasons for permitting the incineration application to proceed in the light of the requirements of the Stockholm Convention.  
7.9.4.3 Evaluation of Impacts, Option 1
Annex VII of the UNECE Heavy Metals Protocol states:

2. The Parties may consider appropriate product management measures such as those listed below, where warranted as a result of the potential risk of adverse effects on human health or the environment from emissions of one or more of the heavy metals listed in annex I, taking into account all relevant risks and benefits of such measures, with a view to ensuring that any changes to products result in an overall reduction of harmful effects on human health and the environment:

(a) 
The substitution of products containing one or more intentionally added heavy metals listed in annex I, if a suitable alternative exists;

(b)
The minimization or substitution in products of one or more intentionally added heavy metals listed in annex I;

(c) 
The provision of product information including labelling to ensure that users are informed of the content of one or more intentionally added heavy metals listed in annex I and of the need for safe use and waste handling;

(d) 
The use of economic incentives or voluntary agreements to reduce or eliminate the content in products of the heavy metals listed in annex I; and

(e) 
The development and implementation of programmes for the collection, recycling or disposal of products containing one of the heavy metals in annex I in an environmentally sound manner.

For mercury, cadmium and lead (Annex I) containing products and wastes management measures can go further. Examples of measures that may be appropriate for products containing these metals include
:

· bans on most mercury-containing electrical components;

· voluntary programmes to replace some mercury switches with electronic or special switches;
· voluntary recycling programmes for switches; and voluntary recycling programmes for thermostats

· a ban on mercury containing thermometers and ban on measuring instruments

· reductions in mercury content per fluorescent lamp through both voluntary and regulatory programmes and voluntary recycling programmes

· voluntary measures and a ban with exemptions on the use of dental amalgams and voluntary programmes to promote capture of dental amalgam before release to water treatment plants from dental surgeries (note: not normally so relevant to MSW incineration…)

· for paints containing these metals - bans on all such paints, bans on such paints for interior use and use on children's toys; and bans on use in antifouling paints

· reductions in mercury content through both voluntary and regulatory programmes and environmental charges and voluntary recycling programmes

Under Option 1, therefore, the PD might seek to have an obligation placed upon those developing or operating incineration (and other disposal) facilities to ensure and demonstrate that adequate and appropriate upstream facilities are provided for the segregation and environmentally sound treatment of:

1) WEEE (contains various heavy metals);
2) Batteries;
3) Glass (containing lead);

4) Many plastics (responsible for much of the cadmium and chlorine)
5) Mercury containing devices (fluorescent tubes, CFLs, thermometers etc).
In addition, Option 1 could seek to ensure that effect is given to Article 6 of Regulation (EC) No.850/2004 which requires:
3. Member States shall, when considering proposals to construct new facilities or significantly to modify existing facilities using processes that release chemicals listed in Annex III, without prejudice to Council Directive 1996/61/EC (1), give priority consideration to alternative processes, techniques or practices that have similar usefulness but which avoid the formation and release of substances listed in Annex III. (Our emphasis)

Exactly how this is done is perhaps a moot point. On the one hand, the provisional low POPs threshold under the Stockholm Convention is not an especially low threshold by EU standards. On the other hand, the spirit of the Convention would appear to imply something rather more stringent, and it might be argued that no threshold applies, and the issue is whether or not a process is, on assessment, established to be a net emitter of dioxins and furans. 

The effects would most likely be quite significant for Ireland in terms of both recycling, and the consideration of alternatives to incineration. The types of switch in the management of waste would be similar to those explored under Paragraph 1, with the likelihood being that as long as policy does not remain broadly as currently configured, then environmental benefits will follow.

7.9.5 Option 2 – Stockholm with Future POPs, Including Brominated Dioxins
There is increasing recognition that the relative abundance of brominated flame retardants in municipal waste means that attention needs to be given to the likelihood that brominated dioxins will be formed in incinerators as well as the chlorinated dioxins which are currently monitored.

The main source of bromine in municipal waste is likely to be from brominated flame retardants and internationally around 75% of all flame retardants are used in plastics.
  Flame retardants are also used extensively in textiles and furniture. 
There is less data about the concentration and distribution of bromine in the municipal waste stream than for metals as this information has only relatively recently become an issue of widespread concern. 
Within Europe, the regulations for such furniture vary considerably between countries and applications.  It is recognized, however, that concentrations of total brominated compounds in the UK are the highest reported in the literature - most likely due to a much higher use of flame retardants than in many other countries.  Ireland has adopted similar standards to the UK and contamination levels from the UK are therefore likely to be representative of those in Ireland. It has been reported
 that 95% of all upholstery materials in the UK are flame retarded to comply with fire safety regulations and that approximately 1,000–1,200 tonnes/year of BDE-209 has been used annually in textile applications in the UK. It has further been reported that the UK and Ireland are the only countries within the European Union that have regulations specifying the level of flame retardancy for domestic upholstery.


The majority of the bromine in municipal waste in Ireland is therefore likely to be found in plastics, textiles and foams.

Based on European risk assessments of the Penta- and Octa- PBDE products, Directive 2003/11/EC was passed as the 24th amendment of Directive 76/769/EEC for the restriction of marketing and use of certain dangerous substances and preparations
.  In May 2009, as noted above, these commercial mixtures were listed by the Stockholm Convention as POPs. Member States were obliged to implement the prohibition by 15th February 2004 and apply the measures from 15th August 2004

The European rules require that Penta- and Octa-BDE compounds shall not be placed on the market or used as a substance or as a constituent of preparations in concentrations greater than 0.1% by mass. Additionally, articles may not be placed on the market if they, or flame-retarded parts thereof, contain these compounds in concentrations higher than 0.1% by mass
.
Particular attention needs to be paid the presence of these POPs in the municipal waste stream. They have been used principally in the plastics industry for flame-retarded polymer products, typically the housings of office and other equipment containing electronics 
.
To control and minimise environmental impacts from products containing PBDEs that are already in use, Directive 2002/96/EC
 on waste electrical and electronic equipment (WEEE) sets specific requirements with respect to collection, recovery, permitting of treatment installations, treatment standards and separation. The Directive obliges Member States to adopt appropriate measures to minimise disposal of products containing PBDEs as unsorted waste and to achieve a high level of separate collection of WEEE. Since 13th August 2005 collection systems from households and take-back obligations were required. By 31st December 2006, separate collection of at least four kilograms of WEEE per inhabitant per year from private households was to be achieved. Treatment is only allowed in authorised installations complying with minimum technical requirements. In addition minimum treatment requirements are specified and specific targets are set as recovery rates per appliance (by weight).
According to the required flame retardancy, the finished products contain typically 5 to 30% c-OctaBDE by weight. The main use of c-OctaBDE is in ABS polymers with 12 to 18% weight loadings. Minor uses concern HIPS, PBT and polyamide polymers, at typical loadings of 12 to 15% weight in the final product. 

Products containing more than 0.25 % Penta or Octa BDE are classified as hazardous waste when they are discarded.
 It is likely, therefore, that most of the items in which the flame retardants were used should be treated as hazardous wastes. These include:
· Electrical and electronic appliances (EE appliances): computers 
, home electronics, office equipment, household appliances and others, containing printed circuit laminates, plastic outer casings and internal plastic parts, such as various small run components with rigid PUR elastomer instrument casings.

· Traffic and transport: Cars, trains, aircraft and ships, containing textile and plastic interiors and electrical components. 

· Building materials: foam fillers, insulation boards, foam insulation, pipes, wall and floor panels, plastic sheeting, resins, etc. 

· Furniture: Upholstered furniture, furniture covers, mattresses, flexible foam components. C-PentaBDE can also be found in PUR-foam based packaging. 

· Textiles: curtains, carpets, foam sheeting under carpets, tent, tarpaulin, working clothes and protective clothing. 

· Packaging: C-PentaBDE can also be found in PUR-foam based packaging.
Wastes and plastics from these uses should therefore be analysed for bromine content using an x-ray fluorescence (XRF) analyzer or similar.  High bromine content is normally measured in a relatively small proportion of plastic components, primarily in ABS, acrylic and polystyrene items from small household appliances, IT and telecommunications equipment and electronic and electrical tools). This is consistent with the use of brominated flame retardants in items in these categories which may be left ‘switched on’ and unattended for some time.

Brominated flame retardants have not been used in TV housings manufactured in Europe since 1993 although they are still used in circuit boards and connectors.
 However they are still likely to be used in TV housings made outside Europe, particularly in China and other Far Eastern countries, where consumption of brominated flame retardants is growing.

They may also be used in TVs for the Japanese and American markets where the view of manufacturers and legislators is that the risk to life and health of fire from TVs is greater than the potential environmental impact of including brominated additives in the polymers. Televisions containing BFRs will therefore still enter the waste stream in Europe for many years to come.

The Waste Incineration Directive requires that some wastes are incinerated at higher temperatures with a minimum flue gas temperature of 1,100oC. The specifications for materials which require higher temperature incineration are set out in the European Waste Catalogue. The European waste catalogue specifies that wastes containing dangerous substances as specified in the European Directive on classification, packaging and labelling of dangerous substances 67/548/EEC are hazardous. Therefore WEEE polymers containing BFRs would, because they are hazardous wastes and generally contain more than 1% halogen almost certainly be required by the WID to be processed at 1,100oC.

Most mixtures of WEEE polymers will contain some octa or penta BDE, which are classified as dangerous substances and would therefore qualify for the higher incineration temperature. If the 1,100oC temperature were necessary, then this would mean that bulk Municipal Solid Waste (MSW) incinerators could not be used to co-combust BFR-containing polymers in any case.

These rules and collection systems should already be in place but whilst the National Waste Report indicates that in 2007, around 8.7kg per capita of household WEEE was collected in Ireland, it is also clear that a great deal of electrical and electronic waste, much of which is likely to be hazardous, is currently still included in the residual waste stream.  This waste is unsuitable for incineration in municipal waste incinerators and further efforts need to be made to ensure that it is collected and appropriately treated.

7.9.5.1 Evaluation of Impacts, Option 2

The above discussion suggests that some wastes, notably, several forms of WEEE, but also, plastics, textiles (particularly as part of furniture / curtains etc.), and foams, are not appropriate for conventional municipal waste incineration facilities because of the content of brominated flame retardants they may contain, and the need to comply with Regulation (EC) No.850/2004.
These materials ought to be separated from the waste stream, or potentially, treated at high temperature incineration facilities (>1,100oC). These changes are likely to reduce emissions of brominated dioxins with positive health consequences. The consequences have not been quantified in this research. In addition, to the extent that efforts to separately collect WEEE and other materials, particularly textiles and WEEE, are intensified, there ought to be positive benefits from recycling materials which are targeted for separate collection to avoid their being incinerated. There are likely to be joint benefits from recycling WEEE associated with the recycling of other materials constituting WEEE, notably some valuable metals, the recycling of which also generates environmental benefits. 
Certainly in respect of WEEE, this approach is consistent with existing requirements of the legislation.
7.9.6 Option 3

The performance of facilities varies considerably, even amongst those with the same abatement equipment installed. Additionally, there may be variation over time between data obtained from the same facilities, although many plant do not regularly publish their continuous emissions data. 

When external costs are calculated according to the emissions limited defined in the Waste Incineration Directive (WID), over 60% of WID costs can be attributed to emissions of NOx. There are several techniques for reducing emissions NOx from waste incinerators, but two well-known ones are:

· Selective Non-Catalytic Reduction (SNCR) which reduces NOx by injection of a reducing agent (ammonia or urea) into the post combustion flue gas;

· Selective Catalytic Reduction (SCR): requires the addition of ammonia and the use of a catalyst (usually made of titanium oxide) to convert the NOx and ammonia into steam and nitrogen.

The use of either technique is sufficient for the facility to meet the requirements of the WID with respect to NOx emissions. However, the use of SCR results in lower emissions of NOx in comparison to that achieved if SNCR is installed. It usually leads also to lower emissions of SOx and dioxins. 

 The technique is widely used in incineration facilities across Europe; data from the Netherlands suggests that more than 70% of plant operating in that country had SCR installed by 2002; 
 and in Switzerland, in 2001, 40 of 57 lines for incineration were equipped with SCR with the other 17 equipped with SNCR. 
By contrast, in the UK, no incinerators are currently equipped with SCR as the interpretation of BAT effectively assumes that the trade-off in terms of energy generated is too great to justify the reduction in emissions. One UK facility for which continuous emissions data is published on a monthly basis is the SELCHP incinerator located in London. Emissions data indicates that the facility typically emits around 90% of the WID limit of NOx; these account for around 80% of the direct external costs associated with non-greenhouse gas air pollutants from the plant. 
 SCR has not been proposed at all incinerators which have been licensed in Ireland.
Data from other facilities confirms that some plant operating with SNCR perform considerably better than the SELCHP plant. A report by the Flemish Institute for Technological Research (VITO) suggested NOx emissions of 654 g / tonne of waste for facilities operating with SNCR – approximately 60% less than the typical emissions measured at the SELCHP plant.
 

Table 56 provides an indication of the external costs associated with air pollution from incinerators calculated using the emissions data from the sources described above, using the same unit damage costs as used for the analysis in Paragraph 1. The table includes the external costs that would occur assuming the facility exactly meets the requirements of the WID. 
The table confirms that a significant reduction in the external costs associated with air pollution from incineration facilities is possible if SCR is installed. External costs are reduced by more than 50% based on the performance of the VITO facilities. 

The VITO analysis suggests a 60% reduction in NOx and a 50% reduction in SOx can result from installation of SCR when emissions data is compared to that seen from similar facilities operating with SNCR. The data from SELCHP makes it clear that some plant operating with SNCR emit far more NOx than suggested within the VITO analysis. In general, the shift from SNCR to SCR would appear to reduce external costs by around €8-10 per tonne of waste. This is likely to exceed the incremental costs of using SCR relative to SNCR.
Table 56: External Costs of Non-GHG Air Pollution from Incinerators (with SNCR / SCR)

	Data source
	Abatement method
	External costs, non GHG air pollution (€ / tonne of waste)1
	Notes

	WID
	
	€25.21
	

	VITO
	SNCR
	€14.15
	Low NOx emission in comparison to SELCHP (NOx externalities account for €8.89)

	SELCHP
	SNCR
	€15.78
	Lower SOx emission than the VITO data; NOx externalities account for €13.142

	VITO
	SCR
	€6.62
	

	Netherlands 
(best performing)
	SCR
	€5.14
	Lower SOx emission than the VITO data

	Notes

1. External costs associated with direct emissions to air from the facility. 

2. NOx emissions (g/tonne of waste input): SELCHP 1,070; VITO (with SNCR) 654; SOx emissions SELCHP 107; VITO (with SNCR) 233


Sources: VITO (2000) Vergelijking van Verwerkingsscenario’s voor Restfractie van HHA en Niet-specifiek Categorie II Bedrijfsafval, Final Report; Information Centre for Environmental Licensing (2002) Dutch Notes on BAT for the Incineration of Waste, Report for the Ministry of Housing, Spatial Planning and the Environment, The Netherlands, February 2002; European Commission (2006) Integrated Pollution Prevention and Control: Reference Document on Best Available Techniques for the Waste Treatment Industries, August 2006; SELCHP continuous emissions data available from http://www.selchp.com/emissions.asp 

The use of SCR typically requires an additional amount of electrical energy in comparison to those using SNCR. In order to ensure the catalyst is not contaminated by other elements within the flue gas the SCR abatement system is typically located just prior to the emissions stack, which requires the 200°F flue gas to be reheated using additional electrical energy. However the amount of additional energy is not necessarily very significant; VITO’s analysis suggests that facilities with SCR require 85 kWh of electricity per tonne of waste whilst those with SNCR installed use 80 kWh.
 Also, low temperature SCR units which require little or no reheat are now available.
The above analysis indicates that SCR is likely to be the Best Available Technique for the abatement of NOx emissions from waste incinerators. Since emissions of NOx represent a significant proportion of the external costs associated with air pollution from these facilities, the use of this technique alone has a considerable influence on the total damage costs associated with treating one tonne of waste at such plant.
7.9.6.1 Evaluation of Impacts, Option 3

Option 3 basically requires implementation of BAT through required of SCR as opposed to SNCR. The benefits appear to be of significance, mainly in respect of benefits to human health. 
Once again this is a rational implementation of existing requirements to ensure that any proposals constitute BAT.
7.9.7 Option 4

Some metals appear to be particularly problematic, most notably, in the light of recent changes to European legislation, lead and zinc. It is also likely that the calcium oxide levels in bottom ash exceed hazardous waste thresholds – and this has been relatively common on municipal waste incineration plant.  The resulting high pH of the bottom ash requires treatment to minimise harmfulness and thus is likely to need at least a long period of carbonation.  
The air pollution control residues will inevitably be hazardous wastes.  These wastes often fail to meet even the 3x Waste Acceptance Criteria requirements of the Landfill Directive without treatment.  The likely treatment requirements of any fly ash/ air pollution control residues and bottom ash should be addressed as part of the environmental statement supporting any incineration application. 

Table 49 above shows that transfer factors indicate that the majority of zinc in the waste stream, 66% or so, will be found in bottom ash. The balance is likely to be in boiler ash and air pollution control residues. 
One Dutch study suggests that zinc was present in residual household waste in the Netherlands in quantities between 180-542 mg/kg.
 Table 57 shows the concentration of zinc for specific components of the waste stream taken from the same study. The Table also shows the proportion of zinc in residual household waste associated with each component. What is clear is that zinc is quite widely distributed across different waste materials. Biodegradable wastes account for much of the zinc in residual household waste. Leather and rubber do also. It does seem, however, that carpets, leather, textiles and non-ferrous metals might be materials worthy of targeting on the input side. In addition, sanitary products are likely to contain high levels of zinc, partly owing to the use of various creams containing zinc. Even if the materials with highest concentrations of zinc – leather, rubber, carpets, sanitary products, textiles and non-ferrous metals - were eliminated from household waste being incinerated, however, the loading of zinc would still be of the order 70% of current levels because zinc is widely present in waste components.
Table 57: Concentration of Zinc in Waste Components
	Material
	Concentration of Zinc
mg/kg dry matter
	Contribution of Material to Total Zinc in Residual Waste (%)

	Biowaste, sub 3 mm
	570
	10

	Biowaste, 3-8 mm
	270
	6

	Biowaste, 8-20 mm
	340
	4

	Biowaste, >20 mm
	130
	5

	Paper / card
	83
	10

	Plastic
	310
	16

	Glass
	140
	3

	Ferrous
	20
	0

	Non-ferrous
	850
	2

	Textiles
	260
	3

	Ceramics
	480
	7

	Carpets and rugs
	1,800
	5

	Leather / rubber
	3,300
	26

	Wood
	150
	1


Source: D. Beker and A. A. J. Cornelissen (1999) Chemische Analyse von Huishoudelijk Restafval: Resultaten 1994 en 1995, RIVM Report No 776221002.
Table 58 shows the concentration of calcium in waste components. Transfer factors from Hellweg indicate that more than 80% of calcium is likely to be found in bottom ash.
 The Incineration BREF
 says that an elevation of the combustion temperature, together with the fuel bed temperature, is reported to cause increased formation of calcium oxide in the bottom ash. This causes an increase in the pH value of the bottom ash. The pH value of fresh bottom ashes thus often exceeds 12 which exceeds the threshold for hazardous waste. The BREF continues:
“This increase of pH may also increase the solubility of amphoteric metals such as lead and zinc, which are present in high quantity in bottom ashes. The bottom ash pH may decrease after the combustion phase by ageing … The pH increase may be critical; in particular, as lead is amphoteric it can be dissolved at pH 11 – 12 and then be leached”.

As with zinc, calcium is likely to present in a range of different waste types (see Table 58 for example). As such, control of calcium inputs through targeting specific streams seems likely to be difficult. 
Table 58: Concentration of Calcium in Waste Components
	Material
	Concentration of calcium
mg/kg dry matter

	Carpet Waste
	21

	Plastics from waste from electrical and electronic equipment (WEEE) material, mix 1
	9,980

	Plastics from waste from electrical and electronic equipment (WEEE) material, mix 2
	1,260

	Building and demolition residue
	1,980

	Coffee grounds
	900

	Organic waste, 0-150mm
	6,100

	Shuttering wood
	4,940

	Demolition wood pellets
	2,290

	Clean wood
	5,900

	Painted wood
	3,200

	Painted wood, fine fraction
	13,000


Sources: S.A.H.Moorman et al: Emissies uit bijstoken, verbranden en vergassen van niet-gevaarlijke afvalstromen in vergelijking tot BLA en AVI. Hoofdrapport, Delft (Netherlands), Centrum voor Energiebesparing en schone technologie, CE--00.5713.01, 69 p. (2000); European brominated flame retardant industry panel (EBFRIP); H.A.van der Sloot and P.A.J.P.Cnubben: Verkennende evaluatie kwaliteitsbeinvloeding poederkoolvliegas, ECN-report ECN-C-00-058, 88 p. (2000). 
It is likely that post-combustion treatment may therefore be needed.  This should be carried out indoors as indicated by the British guidance which says:

“all new plant would be expected to provide for ash storage within a building and in an area of controlled drainage” 

The carbonation of ash to reduce the pH is, however, a slow process.  Arickxx
 measured the depth of carbonation was measured in a 10 cm thick sample and demonstrated that after “3 months of natural ageing only the upper 4 cm underwent a significant carbonation”. Whilst this was sufficient for the lead and zinc criteria under Flemish law it did not solve the problems for bottom ash:

“Three months of natural ageing is clearly not sufficient for Cu to reach its limit value of 0.5 mg/kg DM in these samples. Moreover, the leaching of Cr increases from 0.2 mg/kg DM to 1.1 mg/kg DM. Leaching of Zn and Pb decreases within the first week to below the limit value. Other (informally regulated) metals such as Mo, Sb and Ba still exceed their limit value after 3 months of ageing.”

More realistic periods may be those assessed by Astrup who discussed curing periods of 8 months 
 to a year
. 
Unfortunately this may make other problems worse. David Hall concluded in relation to ash processing that: 

“Processing of ash (either artificially or naturally via carbonation) reduces the level of emissions of some heavy metals such as lead and zinc, but results in a significant increase in the sulphate emission.”

Carbonation may even make the leaching of lead and zinc worse. A 2006 paper by Todorovic 
 was not looking specifically at ecotoxicity and H14 thus the release of Pb and Zn was not considered critical from the two investigated bottom ashes but it says that leaching of lead and zinc:

“did increase after carbonation, probably due to a decrease in pH to the values of a higher Pb and Zn solubility. When carbonation is considered to treat MSWI bottom ashes, care should be taken to not cause the release of Pb and Zn to increase over stipulated limit values”.

The post-combustion treatment of bottom-ash is, therefore, fraught with difficulties, besides being time and space consuming.  Ultimately it may have to be accepted that a significant tonnage of bottom ash will inevitably have to be consigned to landfill as hazardous waste.  Veolia, for example, estimates that about 40% of their ash would fail the tests in the UK were they properly applied.

The EPA is aware that the shortage of appropriate hazardous waste landfill capacity is already an issue. The National Hazardous Waste Management Plan 2008-2012 states:

It should also be noted that the operation of hazardous and municipal waste incinerators will result in the generation of a hazardous ash that would require landfilling. The proposed capacity of any national landfill facility, particularly one established on foot of any initiative provided by a public authority, should take into account this capacity requirement. (p 71)

It adds

 There may not be sufficient capacity in proposed landfill sites to cater for hazardous waste to be landfilled when the ash from incineration is factored in, (p 101)

Any shortfall of hazardous waste landfill capacity would obviously be more acute if the bottom ash had to be disposed as hazardous waste. The alternative, however, is long-term environmental damage associated with incorrectly treated residues.

7.9.7.1 Evaluation of Impacts, Option 4

Probably, a way to proceed in the case of bottom ash is to assume that such ash is hazardous until it has been shown to be otherwise. The difficulties in respect to bottom ash lie in the fact that, whereas for some pollutants of concern, there are more or less specific sources of these in waste, for bottom ash, some of the relevant metals are widely distributed across components of the waste stream (though some materials contain higher concentrations than others). 
Some form of treatment could be considered, but as discussed above, the effects of some approaches in use are not obviously wholly beneficial. The advantages of requiring appropriate analysis of the residues for their content of metal (and other determinants, such as total organic carbon content and pH, as per the Waste Incineration Directive) are that compliance with European legislation would be assured and long-term environmental problems are likely to be reduced. These are very difficult to quantify, but nonetheless, the approach is likely to secure environmental benefits. 
It is also worth re-emphasising that – as with the other Options considered under Paragraph 6 – this simply implies a correct interpretation of the law as it stands.
7.10 Summary of Impacts, Paragraph 6
The assessment of the different Options under Paragraph 6 is shown in Table 59. The assessment shows a broadly positive impact against the criteria, with the possible exception of diverting waste from landfill. In some scenarios, it may be that implementing the Options leads to greater quantities of waste being landfilled, potentially at hazardous waste landfills, than is currently the case. Comment on the assessment against each criterion is given below.

Waste 1
To what extent does the Policy Direction promote the treatment of MSW at the highest possible location on the waste hierarchy?
The impact of all Options in this regard is likely to be positive. Here, we interpret prevention in the qualitative sense, in terms of seeking to reduce the hazardousness of waste. All Options score well in this regard. There will also be increased emphasis on sorting materials prior to their incineration. 

There may be occasions where the Options lead to changes from recovery to recycling, for example, of bottom ash under Option 4. However, the question then arises as to whether the recovery is strictly ‘possible’ consistent with existing law. 

In addition, it should be noted that although Option 3 has no direct bearing on the pattern of waste treatment, incineration would be marginally more expensive, favouring alternative options. These alternatives will, as implied by the analysis under Paragraph 1, depend upon the nature of background policies. 

Waste 2

To what extent does the Policy Direction promote the diversion of waste from landfill?
The PD has a dual impact. Options 1 and 2 should promote sorting prior to incineration, especially of some materials implicated in the formation of dioxins, and which contain elevated concentrations of heavy metals targeted under the UNECE Convention.  However, Option 4 may lead to increased quantities being landfilled. The landfilling of material may, in this case, represent an improvement from the perspective of the environment, so although scored ‘possible negative’ against this criterion, the effect is likely to be a beneficial one.

Waste 3

To what extent does the Policy Direction promote the management of waste at the nearest appropriate facility?
There is no obvious impact from these policies in this regard (at least, not discernible in the strategic context).

Table 59: Summary of Impacts Relating to Paragraph 6

	Evaluation Criteria
	Paragraph 6

	
	Option 1
	Option 2
	Option 3
	Option 4

	Waste
	1
	Treatment of MSW at highest possible location on waste hierarchy
	 
	
	
	

	
	2
	Diversion of waste from landfill
	 
	
	
	

	
	3
	Management of waste at nearest appropriate facility
	 
	
	
	

	
	4
	Minimize hazardous emissions from waste management
	 
	
	
	

	
	5
	Increase recycling
	 
	
	
	

	Climate
	1
	Reduce GHG emissions from waste management
	 
	
	
	

	
	2
	Reduce GHG emissions from transport of waste
	 
	
	
	

	Air
	1
	Reduce local air pollution from waste management
	 
	
	
	

	
	2
	Reduce local air pollution from transport of waste
	 
	
	
	

	Sustainable Development
	1
	Provide flexibility in waste management
	 
	
	
	

	Water
	1
	Reduce impacts on water
	 
	
	
	


	Key
	 

	Probable Negative
	 

	Possible Negative
	 

	Negligible/No Impact
	 

	Possible Positive
	 

	Probable Positive
	 

	Unclear
	 


Waste 4

To what extent does the Policy Direction promote the minimisation of hazardous emissions associated with waste management?
All of the Options perform well in this regard, as expected.
Waste 5

To what extent will the Policy Direction promote increased levels of recycling?
There will also be increased emphasis on sorting materials prior to their incineration. 

There may be occasions where the Options lead to changes from recovery to recycling, for example, of bottom ash under Option 4. However, the question then arises as to whether the recovery is strictly ‘possible’ consistent with existing law. Even so, we have scored this a Possible Negative. 

Although Option 3 has no direct bearing on the pattern of waste treatment, incineration would be marginally more expensive, favouring alternative options. These alternatives will, as implied by the analysis under Paragraph 1, depend upon the nature of background policies. 
Climate 1

To what extent will the Policy Direction bring about a reduction in greenhouse gas emissions arising from the management of waste?
Options 1 and 2 should promote recycling and other alternatives and will have a beneficial impact on waste, especially since one of the targeted materials would be plastics, which are a carbon intense form of energy, and which effectively contribute to the worsening of incinerators’ performance in respect of climate change.
Option 3 may reduce the generation of energy at incinerators, implying a marginal worsening in performance.
The net effect of Option 4 is unclear. 

Climate 2

To what extent will the Policy Direction bring about a reduction in greenhouse gas emissions arising from the road transport of waste?

Some effects could be observed from Option 4 to the extent that there is a dearth of hazardous waste facilities in Ireland. There may be more double handling of material under this option.
However, generally, at this strategic level, the net effect is difficult to discern.

Air 1

To what extent will the Policy Direction lead to the reduction of local air pollution from waste management?
The Options perform positively in his regard.
Air 2

To what extent will the Policy Direction lead to the reduction of local air pollution from transport associated with waste management?
Some effects could be observed from Option 4 to the extent that there is a dearth of hazardous waste facilities in Ireland. There may be more double handling of material under this option.

However, generally, at this strategic level, the net effect is difficult to discern.

Sustainable Development 1

To what extent will the Policy Direction provide flexibility in waste management options so as to protect waste management choice for future generations?
By requiring priority consideration to be given to alternatives, Options 1 and 2 both improve matters since the alternative to incineration are likely to imply more flexibility in the strategy.
Water 1

To what extent will the Policy Direction reduce impacts on water?
The impact will be positive. This is due to the fact that the Options remove leachable metals and other hazardous materials from residues which have the potential to have impacts, in the longer-term, on water through the expected breaching of landfills over extended periods. Option 4 will also prevent the use of bottom ash containing hazardous materials in road construction projects and the like, with attendant benefits in preserving water quality. This might be offset by the potential additional requirement, at the margin, for primary materials.
In summary, the Options perform well against most criteria. These Options, it should be re-emphasised, are effectively implementing legislation and regulations that already exist. They merely give effect to them. 
8.0 The Issue of Exports
The PD has been discussed above in abstraction from consideration of export of waste. This matter is of potential significance in respect of Paragraphs 1 and 6 in particular. The following sections describe the law as it stands, and the potential implications for Ireland.

8.1.1 Basel Convention

Because hazardous wastes pose such a potential threat to human health and the environment, one of the guiding principles of the Basel Convention is that, in order to minimize the threat, hazardous wastes should be dealt with as close to where they are produced as possible. Therefore, under the Convention, transboundary movements of hazardous wastes or other wastes can only take place if prior written notification is sent by the State of export to the competent authorities of the States of import and transit (if appropriate). Each shipment of hazardous waste or other waste must be accompanied by a movement document from the point at which a transboundary movement begins to the point of disposal. Hazardous waste shipments made without such documents are illegal. In addition, there are outright bans on the export of these wastes to certain countries. Transboundary movements can take place, however, if the state of export does not have the capability to manage or dispose of the hazardous waste in an environmentally sound manner.

Second, the Convention obliges its Parties to ensure that hazardous and other wastes are managed and disposed of in an environmentally sound manner. To this end, Parties are expected to minimize the quantities that are moved across borders, to treat and dispose of wastes as close as possible to their place of generation and to prevent or minimize the generation of waste at source. Strong controls have to be applied from the initial generation of hazardous waste to the storage, transport, treatment, reuse, recycling, recovery and final disposal.

8.1.2 OECD Decision C(2001)179 FINAL

Since March 1992, transboundary movements of waste destined for recovery operations between Member Countries of the Organisation for Economic Co-operation and Development (OECD) have been supervised and controlled under a specific intra-OECD Control System. 

This Control System, established by the Council Decision C(2001)107/FINAL, which replaced the old Council Decision C(92)39/FINAL and its predecessors, aims at facilitating trade of recyclables in an environmentally sound and economically efficient manner by using a simplified procedure as well as a risk-based approach to assess the necessary level of control for materials. Wastes exported outside the OECD area, whether for recovery or final disposal, do not benefit from this simplified control procedure.

Compared to the Basel Convention, it gives a simplified and more explicit means of controlling such movements of wastes. It also facilitates transboundary movements of recoverable wastes between OECD member countries in the case where an OECD member country is not a Party to the Basel Convention (e.g. the United States of America).

The developments under the Basel Convention, in particular the adoption of two detailed lists of wastes (the A-list for hazardous waste and the B-list for non hazardous waste), gave impetus to revise the OECD Decision in order to harmonise procedures and requirements and to avoid duplication of activities under the Basel Convention. Provisions of the revised OECD Decision have been harmonised with those of the Basel Convention, in particular with regard to the classification of wastes subject to control.
 However, certain procedural elements of the original OECD Decision C(92)39/FINAL, which do not exist in the Basel Convention, such as time limits for approval process, tacit consent and pre-consent procedures, have been retained. 

The OECD Control System is based on two types of control procedures:

· Green Control Procedure: for wastes that present low risk to human health and the environment and, therefore, are not subject to any other controls than those normally applied in commercial transactions; and

· Amber Control Procedure: for wastes presenting sufficient risk to justify their control.

The former, more stringent, Red Control Procedure has been abolished.

Wastes subject to these control procedures are listed in the renewed OECD Green and Amber lists of wastes. The controls of waste shipments are carried out by national competent authorities and Customs Offices as appropriate, through the use of notification and movement documents.

As OECD Council Decisions are legally binding for member countries, the OECD Decision C(2001)107/FINAL has to be implemented in member countries through the enactment of national legislation. This has been done for the European Union through Regulation 1013/2006/EC.

8.1.3 European Regulations 1013/2006 and 1418/2008

The European Union has set up a system to incorporate the Basel Convention and the OECD Decision into European legislation, for the supervision and control of shipments of waste within its borders and with external countries. Directive 84/631/EEC, which organized the supervision and control of transfrontier shipments of hazardous waste, was replaced by the Council Regulation 259/93/EEC on the supervision and control of shipments of waste within, into and out of the European Community. In turn, this was later replaced by Regulation 1013/2006/EC of the European Parliament and of the Council of 14 June 2006 on shipments of waste.

The Regulation covers shipments of waste, both within, and into or out of, the European Union (EU), waste transported between Member States but routed through one or more third countries, and waste transported between third countries but routed through one or more Member States.

A system is set up of prior authorisation for the shipment of waste. This system draws a distinction between:

· waste for final disposal (landfill or incineration); and

· waste for recovery (recycling, or other activities such as incineration where specific criteria for e.g. energy efficiency are met). 

As far as waste for recycling is concerned, the Regulation distinguishes between: 

· the green list of waste (Annex III of the Regulation), for non hazardous waste, largely based on the Basel B-list, amended with some definitions from the OECD green list; and

· the amber list of waste (Annex IV of the Regulation), for waste with hazardous properties, or waste whose handling requires special care, largely based on the Basel A-list amender with some definition from the OECD amber and red list.

Green listed waste shipped for recovery needs to be accompanied by a standardised identification form and a contract which is effective from when the shipment starts and is held between the person who arranges the shipment, and the consignee for recovery of the waste. The contract must include an obligation to take back the waste in case the recovery cannot be affected. It must be at the disposition of inspection services.

Waste shipped for disposal, or amber listed waste shipped for recovery, is submitted to a common, compulsory notification system along with a standard consignment note for shipments of waste.

The notifier (the original producer, the holder, or the person designated by the laws of the State of dispatch in the case of waste imported into or in transit within or through the Community) must apply for authorisation to the competent authorities of destination and send a copy of the application to the authorities of dispatch, transit or destination. 

All of them must consent, and tacit consent is allowed only for the transit countries. Any changes involving the main aspects of the shipment (quantity, itinerary, etc.) must be the subject of a new notification, except in cases where all the competent authorities grant the notifier an exemption from this obligation.

The notifier must conclude a contract with the consignee for the disposal of the waste. The contract must oblige:

· the notifier to take the waste back if the shipment has not been completed or if it has been affected in violation of this Regulation; and 

· the consignee to provide a certificate to the notifier that the waste has been disposed of in an environmentally sound manner.

Where the waste in question is subject to a notification requirement, the contract must include financial guarantees.

Waste which does not comply with the provisions of the current measures regarding its shipment must be returnable to the notifier or, if this is not possible, otherwise disposed of or recovered in an environmentally sound manner.

8.1.3.1 Grounds for Objections Against Waste Shipments

Articles 11 and 12 of the Regulation allow countries of dispatch, transit or destination to raise reasoned objections, based on a limited set of grounds. Article 11 contains a larger set of grounds to object in the case of transboundary shipment for the purposes of disposal, Article 12 contains a smaller set in cases where waste is shipped for recovery or recycling. A major difference between them is the non-applicability of the proximity and self sufficiency principles of waste shipped for recycling.

The use in practice of these grounds for objection constitutes the playing field on which a Member State can develop policy strategies on import and export of waste.

8.1.3.2 Objections to Shipments for Disposal

The grounds mentioned in Article 11, on shipments for disposal of relevance to the PD are:

a. The shipment or disposal is not in accordance with measures taken to implement the principles of proximity, priority for recovery and self-sufficiency. Both at Community and national levels general measures may be applied to prohibit generally, or partially, or to object systematically to shipments of defined waste streams. These kinds of measures need immediately to be notified to the Commission, which shall inform the other Member States.

b. The shipment or disposal is not in accordance with national legislation relating to environmental protection, public order, public safety or health protection. This can only be applied to actions (like treatment, shipment…) taking place in the objecting country itself.

c. The Member State wishes to exercise its right pursuant to Article 4(1) of the Basel Convention. As a general rule a Member State can prohibit the import for disposal of hazardous wastes, wastes collected from households, or residues arising from the incineration of household waste.

d. The shipment or disposal conflicts with obligations resulting from international conventions concluded by the Member State or the Community

e. The individual shipment or disposal concerned is not in accordance with the provisions in the Waste Framework Directive: 

· regarding self-sufficiency at Community and national levels;

· regarding the proximity principle for waste disposal at the same tier of the waste treatment hierarchy;

· to ensure that shipments are in accordance with waste management plans;

Geographical circumstances or the need for specialised installations for certain types of waste need to be taken into account when applying this ground for objection.

f. The waste is treated in a facility which does not apply best available techniques.

g. The waste is mixed municipal waste collected from private households (EWC code 20 03 01). For this waste type, shipment can always be objected to without further reasons.

h. The waste is not treated in accordance with legally binding environmental protection standards in relation to disposal operations established in Community legislation.

The competent authorities of transit may also raise reasoned objections on some grounds.

8.1.3.3 Objections to Shipments for Recovery

Reasoned objections to shipments for recovery may be based on the following grounds, mentioned in Article 13:

a. The shipment or recovery is not in accordance with the Waste Framework Directive, in particular the provisions on the waste hierarchy (Article 4), protection of human health and the environment (Article 13), self-sufficiency and proximity (Article 14), the prohibition of abandonment, dumping or uncontrolled management of waste (Article 36.1), the provisions of waste management plans (Article 28) or the provisions in waste management permits (Article 23);

b. The shipment or recovery is not in accordance with national legislation relating to environmental protection, public order, public safety or health protection. This can only be applied on actions (such as treatment, shipment) taking place in the objecting country itself;

c. The shipment or recovery is not in accordance with national legislation on recovery in the country of dispatch. An objection can be made where the recovery would take place in a facility which has lower treatment standards for the particular waste than those of the country of dispatch. This could become important for shipment to third world countries, but exporting countries are not obliged to use this opportunity for refusal. On the applicability of this interesting but far reaching ground, several exemptions have been defined. It cannot be applied if:

· There is corresponding Community legislation, and the requirements in the country of destination are at least as stringent as those laid down in the Community legislation;

· The recovery operation in the country of destination takes place under conditions that are broadly equivalent to those prescribed in the national legislation of the country of dispatch. One cannot impose more stringent conditions on foreign installations than on its own installations; or

· The national legislation in the country of dispatch has not been notified in accordance with Directive 98/34/EC, which is a more formal incentive for Member States to notify their legislation;

These kind of objections need to be reported to the Commission. The Member State of dispatch shall inform the Commission and the other Member States of the national legislation on which these objections may be based, and shall state to which waste and waste recovery operations those objections apply;

d. The shipment or recovery conflicts with obligations resulting from international conventions concluded by the Member State or the Community;

e. The waste shipped is destined for disposal and not for recovery;

f. The waste is treated in a facility which does not apply best available techniques;

g. The waste is not treated in accordance with legally binding environmental protection standards in relation to recovery or recycling operations established in Community legislation;

h. The waste is not treated in accordance with waste management plans drawn up pursuant to the Waste Framework Directive with the purpose of ensuring the implementation of legally binding recovery or recycling obligations established in Community legislation.

The competent authorities of transit may raise reasoned objections based only on grounds b, d, e and f.

8.1.4 Implications for the PD

8.1.4.1 Paragraph 1

In theory, restrictions on incineration within Ireland under Paragraph 1 could simply lead to export of waste for incineration abroad. However, the legislation does not appear to allow this where the facility is a disposal facility. In this context, we note that whilst the current waste Framework may apply, it may make sense to consider the revised text, and this would effectively require disposal at the nearest appropriate installation. The presence of landfill within Ireland would make it difficult to justify such shipments for disposal. 

The possibilities for exporting mixed municipal waste for recovery could still occur, and hence, could provide an outlet for waste generated in Ireland. Receiving facilities would have to comply with the R1 specification of the Waste Framework Directive (to be classified as ‘recovery’). However, Article 16(1) of the revised Waste Framework Directive effectively encourages Member States to ensure that they themselves make use of capacity at incinerators designated as recovery facilities before they make such capacity available to others: 
By way of derogation from Regulation (EC) No 1013/2006, Member States may, in order to protect their network, limit incoming shipments of waste destined to incinerators that are classified as recovery, where it has been established that such shipments would result in national waste having to be disposed of or waste having to be treated in a way that is not consistent with their waste management plans. Member States shall notify the Commission of any such decision. Member States may also limit outgoing shipments of waste on environmental grounds as set out in Regulation (EC) No 1013/2006.

Our reading of this would be that if a country has, within its borders, a mix of R1 and D10 incineration facilities, the preferential use of the R1 facilities by the Member State itself would likely lead to any available incineration capacity being proportionately greater in D10 ‘disposal’ than in R1 ‘recovery’. Even in the face of excess capacity in Europe, therefore, the potential for export for incineration could be limited depending upon the balance of R1 and D10 capacity. Export for disposal would tend to fly in the face of Article 16 of the Waste Framework Directive. 
8.1.4.2 Paragraph 6
Ireland has limited capacity for dealing with hazardous waste. In 2006 according to the National Hazardous Waste Management Plan 2008, 48% of Irish hazardous waste was exported for treatment and disposal abroad, mostly for thermal treatment (incineration and use as fuel), but also for metal recovery, solvent recovery and landfill. The figure was the same in 2007 according to EPA data (see Table 60).
Table 60: Summary of Hazardous Waste Management 2001-2007 (all data in tonnes)

	 Category
	2001
	2002
	2003
	2004
	2005
	2006
	2007

	On-site treatment
	95,566
	 
	 
	86,328
	 
	88,409
	82,732

	Off-site treatment
	48,013
	
	 
	55,952 
	
	60,872 
	91,240

	Exported
	115,366
	109,545
	170,678
	165,498
	146,811
	134,904
	147,542

	Total
	258,945
	
	 
	307,778 
	
	284,184 
	304,941


Source: EPA (2009) National Waste Report 2007,  

An estimated 29,888 tonnes of hazardous waste was ‘unreported’ in 2006
. That is, it is not recorded as having entered the formal waste management industry. The source of this waste is primarily small business, households and farms. The estimated generation of ‘unreported’ hazardous waste fell by 36% in the period 2004-2006, and this reduction is principally attributed to a reported reduction in the use of sheep dip (and its subsequent disposal on land).

Table 61 shows an overview of the principal waste types exported for the various treatment options. It is likely that some hazardous waste that is exported could be treated, or at least pre-treated, at existing indigenous facilities – for example solvents, electrical equipment, photochemicals, acid/alkali waste (subject to licence and waste acceptance restrictions at existing facilities). 

Table 61: List of Dominant Waste Streams Exported for Various Treatment Techniques, 2004

	Hazardous Waste Treatment Category or Technology
	2004

Principal Waste Types Exported
	2006

Principal Waste Types Exported

	Incineration
	Solvents (69%)

Other industrial waste (17%)

Other chemical waste (6%)
	Solvents (32%)

Other industrial waste (56%)

Other chemical waste (4%)

	Use as Fuel
	Solvents (67%)

Other industrial waste (11%)

Other chemical waste (7%)
	Solvents (71%)

Other industrial waste (17%)

Waste oil (7%)

	Solvent Recycling
	Solvents (97%)
	Solvents (99%)

	Metal Recovery
	Equipment (43%)

Batteries (34%)

Photochemicals (8%)
	Equipment (39%)

Batteries (33%)

Photochemicals (18%)

	Physio-chemical treatment
	C & D waste (38%)

Other industrial waste (36%)

Sludges (12%)

Acid/alkali (10%)
	Other industrial waste (69%)

Acid/alkali (31%)

	Landfill
	Asbestos (68%)

Sludges (19%)

Other industrial waste (13%)
	Asbestos (54%)

Other industrial waste (23%)

Sludges (19%)

	Inorganic material recovery
	Other industrial waste (42%)

Sludges (19%)

Acid and alkali waste (20%)
	Other industrial waste (58%)

Solvents (22%)

Contaminated packaging (11%)

	Acid/base regeneration
	Acid and alkali waste (75%)

Solvent-based waste (25%)
	Acid and alkali waste (100%)

	Organic substance recovery
	Solvents (67%)

Other Industrial waste (26%)
	Paint, ink, varnish waste (54%)

Other industrial waste (18%)

Equipment (8%)

Other chemical waste (8%)


Considerable quantities of Irish waste are exported for use as fuel. This predominantly means the combustion of waste solvents in cement kilns or other combustion plant. Cement kilns currently are in operation in the Republic of Ireland and Northern Ireland and could potentially use certain hazardous wastes as a substitute for existing fuels. However not all operations would necessarily be suitable, nor available, for using waste as fuel. Much greater quantities of hazardous waste are exported for incineration.

Option 4 of Paragraph 6 considers the way in which ash residues are to be dealt with in future. Air pollution control residues are hazardous. The question would be whether they can be exported for disposal. 

As a general rule, Member States are allowed to prohibit the import of residues from incinerators. The import may also be turned down on grounds that the shipment is not aligned with the Waste Framework Directive. 

In this context, Article 16 states:

Member States shall take appropriate measures, in cooperation with other Member States where this is necessary or advisable, to establish an integrated and adequate network of waste disposal installations and of installations for the recovery of mixed municipal waste collected from private households, including where such collection also covers such waste from other producers, taking into account best available techniques. […]
2. The network shall be designed to enable the Community as a whole to become self-sufficient in waste disposal as well as in the recovery of waste referred to in paragraph 1, and to enable Member States to move towards that aim individually, taking into account geographical circumstances or the need for specialised installations for certain types of waste.
3. The network shall enable waste to be disposed of or waste referred to in paragraph 1 to be recovered in one of the nearest appropriate installations, by means of the most appropriate methods and technologies, in order to ensure a high level of protection for the environment and public health.

4. The principles of proximity and self-sufficiency shall not mean that each Member State has to possess the full range of final recovery facilities within that Member State.
It would be somewhat difficult for Ireland to argue that, with around 1 million tonnes of incineration capacity already licensed, and additional capacity in Regional Plans, the export of hazardous waste could continue indefinitely. Hence, it would seem reasonable to expect this waste to be dealt with domestically.
To the extent that bottom ash was designated as hazardous until shown to be otherwise, the quantity of hazardous waste generated by 1 million tonnes of incineration capacity would be expected to be of the order 300,000 tonnes. This would double the quantity of hazardous waste generated in Ireland, and would seem to justify the development of domestic treatment / disposal capacity. . 

Consequently, any reliance on exports to deal with the issue which now confronts Ireland would seem to be somewhat risky, and indeed, not obviously aligned with Regulation 1013/2006/EC when viewed in the light of the Waste Framework Directive.
9.0 Measures for Enhancement and Mitigation 
9.1 Enhancement

Opportunities for enhancement of effects are listed, for preferred options under each  Paragraph, alongside the key criteria below:
9.1.1 Para 1 Option 2

9.1.1.1 Treatment of MSW at highest possible location on waste hierarchy

In this case, the benefits are most likely to be secured through ensuring that policy maximizes the potential for high recycling rates to be achieved. The benefits are most likely to be maximised where policy supports the treatment of food waste through anaerobic digestion, and where the recycling of dry recyclables is such that closed loop recycling occurs where possible.

The policy has relatively weak links to the potential for waste prevention and re-use. Evidently, accompanying measures could be considered to enhance the prospects for prevention and re-use.

There are some synergies with what is implied by Paragraph 2, and Options 1 and 2 under Paragraph 6.

The impact is not cumulative as such.

9.1.1.2 Diversion of waste from landfill

Similar comments to those above apply with regard to diversion from landfill. The more effective diversion options are the recycling ones. 

There are some synergies with what is implied by Paragraph 2, and Options 1 and 2 under Paragraph 6.

The impact is a cumulative one.

9.1.1.3 Management of waste at nearest appropriate facility

The current situation seems likely to lead to significant movement of residual waste to a small number of large facilities. Restricting the capacity of proposed incinerators within each region to 30% of total MSW generated may lead to transport distances for residual waste being reduced. The shift to alternatives seems likely to have beneficial consequences, though these are by no means assured. One way of ensuring that the shift to alternatives will have beneficial consequences, is to seek to ensure a spatially distributed network of facilities as opposed to concentrating capacity at a small number of locations.

If the option increases recycling, then current Irish experience suggests that waste is likely to be exported. However, to the extent that the proximity principle applies to disposal only, this might not be of such significance. Even so, there is likely to be some benefit in reducing transport distances. There is some suggestion that higher quality materials may need to travel less far to find an appropriate market, so that maintaining and increasing the quality of material collected separately should enhance prospects for movements of a shorter distance. 

There may be synergies with Paragraph 2 to the extent that preventing the direction of waste to incinerators meeting the R1 recovery definition might allow waste to be managed more locally.

The impact is not cumulative as such.

9.1.1.4 Minimize hazardous emissions from waste management

The policy here is likely to have positive consequences. Whatever their merits, incinerators create hazardous waste through the treatment of non hazardous waste. They are also net generators of POPs. 

Alternative processes need to be considered. Emissions of some alternatives may generate more of some emissions, but none generates streams of hazardous waste. The biological treatment phase of MBT plants can lead to emissions of dioxins and furans from the process, probably as a consequence of volatilization of substances in residual waste. To this end, mitigation measures could include: 

· reducing the presence of such substances in waste, 

· seeking to recycle them; 

· making use of appropriate abatement techniques; or 

· seeking to destroy them through sending materials containing them for high temperature incineration. 

There are clear synergies with all Options under Paragraph 6, and to a lesser extent, with Paragraph 2.

The impacts here are cumulative, particularly since some of the emissions of concern are persistent and have a cumulative effect in the environment.

9.1.1.5 Increase recycling

Generally, this policy is intended to allow space for recycling. The more strongly policy drives matters in this direction, the more likely it becomes that this likelihood will materialize.

There may be synergies with Paragraph 2 and with Options 1 and 2 under Paragraph 6.

The effect is likely to be cumulative in nature.

9.1.1.6 Reduce GHG emissions from waste management

In this case, the benefits are most likely to be secured through ensuring that policy maximizes the potential for high recycling rates to be achieved. 

Furthermore, the benefits are likely to be further maximised where policy supports the treatment of food waste through anaerobic digestion, and where the recycling of dry recyclables is such that closed loop recycling occurs where possible. It should be noted that the impact on inventories of GHGs reported by Ireland to the IPCC, and the impact on global emissions are two different things – here, we have assumed that the question relates to the problem of global warming rather than Ireland’s reported inventory.

In addition, facilities which generate energy should seek to maximize the GHG benefits of their generation, whether this be incineration (through ensuring utilization of large quantities of heat) or anaerobic digestion (through seeking to use gas in vehicle fleets, or in the gas network), or MBT (through seeking to ensure SRF displaces carbon-intensive fuel sources).

In addition, with regard to transport, the comments made at Section 9.1.1.3 apply equally here. 

There are some synergies with Paragraph 2, and with Options 1 and 2 under Paragraph 6.

Effects would be cumulative because of the nature of climate change.

9.1.1.7 Reduce GHG emissions from transport of waste

The comments made at Section 9.1.1.3 apply equally here. 

There may be synergies with Paragraph 2.

Effects would be cumulative because of the nature of climate change.

9.1.1.8 Reduce local air pollution from waste management

In this case, the impacts are likely to be positive. The situation is somewhat complicated since the emissions from incineration are not determined only by the fact that the facility is ‘an incinerator’. Hence, to the extent that incineration constitutes part of the waste management infrastructure in Ireland, use of high quality abatement equipment makes sense. 

The local air emissions from MBT that could be of concern are principally ammonia, and a range of organic compounds which are emitted as a consequence of the treatment phase, some of which may be malodorous when untreated. Hence, to maximize environmental benefits, facilities should be equipped with relevant abatement technology such as ammonia scrubbers and biofilters. The emissions of organic pollutants into the raw gas stream could also be influenced through efforts to ensure some of the materials containing the more problematic chemicals do not find themselves in the residual waste stream.

There are clear synergies here with Options 1, 2 and 3 under Paragraph 6, as well as Paragraph 4.

Some of the effects of air pollution are cumulative in nature. 

9.1.1.9 Reduce local air pollution from transport of waste

The comments made at Section 9.1.1.3 apply equally here. 

It is clear that there are synergies with Paragraph 4.

Some of the effects which do occur may be cumulative in nature. 

9.1.1.10 Provide flexibility in waste management

Incinerators are facilities with high unit capital costs and with long life times. The financial case for incineration rests, or is strongly favoured by, the promise of waste being sent to the facility over much of its lifetime. The economics are made much less favourable where throughput at the facility is much less than was expected. For this reason, once constructed, there is a tendency, especially where public authorities have a role in the procurement of the plant, for strategies to become shy of reducing throughput into the facility. 

This tendency can exist, though generally to a reduced extent (because of the lower sunk capital costs), with other residual waste treatment facilities.

There are synergies with Paragraph 2, and possibly with Options 1 and 2 under Paragraph 6.

Flexibility is not cumulative as such. However, effects which flow from preserving flexibility would be expected to be cumulative.

9.1.1.11 Reduce impacts on water

The issue here depends upon the details of the reprocessing techniques or the alternative residual waste management routes. The mitigation options are likely to be best pursued through the licensing process. 

Where materials are exported for recycling, information regarding the destination reprocessing facilities should be sought, and the quality of these monitored. It would be consistent with existing EU Regulations to restrict such exports where the environmental performance of reprocessors was deemed to be below European standards, or not BAT.

There are synergies with Paragraph 6.

Any effects which do occur may be cumulative in nature. 

9.1.2 Paragraph 2

9.1.2.1 Treatment of MSW at highest possible location on waste hierarchy

In this case, the benefits are most likely to be secured through ensuring that policy maximizes the potential for high recycling rates to be achieved. The benefits are most likely to be maximised where policy supports the treatment of food waste through anaerobic digestion, and where the recycling of dry recyclables is such that closed loop recycling occurs where possible.

The policy has relatively weak links to the potential for waste prevention and re-use. Evidently, accompanying measures could be considered to enhance the prospects for prevention and re-use.

There are some synergies with what is implied by Paragraph 1 and Options 1 and 2 under Paragraph 6.

The impact is not cumulative as such.

9.1.2.2 Diversion of waste from landfill

Similar comments to those above apply with regard to diversion from landfill. The more effective diversion options are the recycling ones. 

There are some synergies with what is implied by Paragraph 1, and Options 1 and 2 under Paragraph 6.

Any impact would be cumulative.

9.1.2.3 Management of waste at nearest appropriate facility

One way of ensuring that the shift to alternatives will have beneficial consequences, is to seek to ensure a spatially distributed network of facilities as opposed to concentrating capacity at a small number of locations. 

If the option increases recycling, then current Irish experience suggests that waste is likely to be exported. However, to the extent that the proximity principle applies to disposal only, this might not be of such significance. Even so, there is likely to be some benefit in reducing transport distances. There is some suggestion that higher quality materials may need to travel less far to find an appropriate market, so that maintaining and increasing the quality of material collected separately should enhance prospects for movements of a shorter distance. 

There may be synergies with Paragraph 1.

The impact is not cumulative as such.

9.1.2.4 Minimize hazardous emissions from waste management

The policy here is likely to have positive consequences. Whatever their merits, incinerators create hazardous waste through the treatment of non hazardous waste. They are also net generators of POPs. 

Alternative processes need to be considered. Emissions of some alternatives may generate more of some emissions, but none generates streams of hazardous waste. The biological treatment phase of MBT plants can lead to emissions of dioxins and furans from the process, probably as a consequence of volatilization of substances in residual waste. To this end, mitigation measures could include: 

· reducing the presence of such substances in waste, 

· seeking to recycle them; 

· making use of appropriate abatement techniques; or 

· seeking to destroy them through sending materials containing them for high temperature incineration. 

There are clear synergies with all Options under Paragraph 6.

The impacts here are cumulative, particularly since some of the emissions of concern are persistent and have a cumulative effect in the environment.

9.1.2.5 Increase recycling

The more strongly policy drives matters towards recycling, the more likely this will be the outcome.

There may be synergies with Paragraph 1 and with Options 1 and 2 under Paragraph 6.

The effect is likely to be cumulative in nature.

9.1.2.6 Reduce GHG emissions from waste management

In this case, the benefits are most likely to be secured through ensuring that policy maximizes the potential for high recycling rates to be achieved. 

Furthermore, the benefits are likely to be further maximised where policy supports the treatment of food waste through anaerobic digestion, and where the recycling of dry recyclables is such that closed loop recycling occurs where possible. It should be noted that the impact on inventories of GHGs reported by Ireland to the IPCC, and the impact on global emissions are two different things – here, we have assumed that the question relates to the problem of global warming rather than Ireland’s reported inventory.

In addition, facilities which generate energy should seek to maximize the GHG benefits of their generation, whether this be incineration (through ensuring utilization of large quantities of heat) or anaerobic digestion (through seeking to use gas in vehicle fleets, or in the gas network), or MBT (through seeking to ensure SRF displaces carbon-intensive fuel sources).

With regard to transport, the comments made at Section 9.1.2.3 apply equally here. 

There are synergies with Paragraph 1, and Options 1 and 2 under Pararaph 6.

Effects would be cumulative because of the nature of climate change.

9.1.2.7 Reduce GHG emissions from transport of waste

The comments made at Section 9.1.2.3 apply equally here. 

There may be synergies with Paragraph 2.

Any effects would be cumulative because of the nature of climate change.

9.1.2.8 Reduce local air pollution from waste management

In this case, the impacts are likely to be positive. The situation is somewhat complicated since the emissions from incineration are not determined only by the fact that the facility is ‘an incinerator’. Hence, to the extent that incineration constitutes part of the waste management infrastructure in Ireland, use of high quality abatement equipment makes sense. 

The local air emissions from MBT that could be of concern are principally ammonia, and a range of organic compounds which are emitted as a consequence of the treatment phase, some of which may be malodorous when untreated. Hence, to maximize environmental benefits, facilities should be equipped with relevant abatement technology such as ammonia scrubbers and biofilters. The emissions of organic pollutants into the raw gas stream could also be influenced through efforts to ensure some of the materials containing the more problematic chemicals do not find themselves in the residual waste stream.

There are clear synergies here with Options 1, 2 and 3 under Paragraph 6, as well as Paragraph 4.

Some of the effects of air pollution are cumulative in nature. 

9.1.2.9 Reduce local air pollution from transport of waste

The comments made at Section 9.1.2.3 apply equally here. 

It is clear that there are synergies with Paragraph 4. There may also be synergies with Paragraph 1.

Any effects which do occur may be cumulative in nature. 

9.1.2.10 Provide flexibility in waste management

Incinerators are facilities with high unit capital costs and with long life times. The financial case for incineration rests, or is strongly favoured by, the promise of waste being sent to the facility over much of its lifetime. The economics are made much less favourable where throughput at the facility is much less than was expected. For this reason, once constructed, there is a tendency, especially where public authorities have a role in the procurement of the plant, for strategies to become shy of reducing throughput into the facility. 

This tendency can exist, though generally to a reduced extent (because of the lower sunk capital costs), with other residual waste treatment facilities.

There are synergies with Paragraph 1.

Flexibility is not cumulative as such. However, effects which flow from preserving flexibility would be expected to be cumulative.

9.1.2.11 Reduce impacts on water

The issue here depends upon the details of the reprocessing techniques or the alternative management routes to R1 incineration. The mitigation options are likely to be best pursued through the licensing process. 

Where materials are exported for recycling, information regarding the destination reprocessing facilities should be sought, and the quality of these monitored. It would be consistent with existing EU Regulations to restrict such exports where the environmental performance of reprocessors was deemed to be below European standards, or not BAT.

There are synergies with Paragraph 6.

Any effects which do occur may be cumulative in nature. 
9.1.3 Paragraph 3
9.1.3.1 Treatment of MSW at highest possible location on waste hierarchy

The benefits would be enhanced through encouraging collectors to collect a broad range of materials for recycling and for composting / digestion. This highlights the desirability of strong supporting policies.
There are some synergies with what is implied by Paragraph 1, Paragraph 2, and Options 1 and 2 under Paragraph 6.

The impact is not cumulative as such.

9.1.3.2 Diversion of waste from landfill

Similar comments to those above apply with regard to diversion from landfill. 

There are some synergies with what is implied by Paragraph 1, Paragraph 2, and Options 1 and 2 under Paragraph 6.

The impact is a cumulative one.

9.1.3.3 Minimize hazardous emissions from waste management

The benefits would be enhanced through encouraging collectors to collect a broad range of materials for recycling and for composting / digestion. This highlights the desirability of strong supporting policies.
There are clear synergies with all Options under Paragraph 6, with Paragraph 1, and to a lesser extent, with Paragraph 2.

The impacts here are cumulative, particularly since some of the emissions of concern are persistent and have a cumulative effect in the environment.

9.1.3.4 Increase recycling

See Section 9.1.3.1 above.
There may be synergies with Paragraph 1, Paragraph 2 and with Options 1 and 2 under Paragraph 6.

The effect is likely to be cumulative in nature.

9.1.3.5 Reduce GHG emissions from waste management

See Section 9.1.3.1 above.
The benefits are likely to be highest where policy supports the treatment of food waste through anaerobic digestion, and where the recycling of dry recyclables is such that closed loop recycling occurs where possible. It should be noted that the impact on inventories of GHGs reported by Ireland to the IPCC, and the impact on global emissions are two different things – here, we have assumed that the question relates to the problem of global warming rather than Ireland’s reported inventory.

There are some synergies with Paragraph 1, Paragraph 2, and with Options 1 and 2 under Paragraph 6.

Effects would be cumulative because of the nature of climate change.

9.1.3.6 Reduce local air pollution from waste management

Enhancement of effects will be strengthened by use of facilities with appropriate abatement equipment.

There are clear synergies here with Options 1, 2 and 3 under Paragraph 6, as well as Paragraph 4.

Some of the effects of air pollution are cumulative in nature. 

9.1.3.7 Provide flexibility in waste management

Flexibility may be enhanced where collection systems used, and facilities in place have the capability of being used in different configurations.

There are synergies with Paragraph 1, Paragraph 2, and possibly with Options 1 and 2 under Paragraph 6.

Flexibility is not cumulative as such. However, effects which flow from preserving flexibility would be expected to be cumulative.

9.1.3.8 Reduce impacts on water

The issue here depends upon the details of the reprocessing techniques or the alternative residual waste management routes. The mitigation options are likely to be best pursued through the licensing process. 

Where materials are exported for recycling, information regarding the destination reprocessing facilities should be sought, and the quality of these monitored. It would be consistent with existing EU Regulations to restrict such exports where the environmental performance of reprocessors was deemed to be below European standards, or not BAT.

There are synergies with Paragraph 6.

Any effects which do occur may be cumulative in nature. 
9.1.4 Paragraph 4

9.1.4.1 Reduce local air pollution from waste management
The effects of Paragraph 4 relate to transport. However, the broader contribution to air pollution from waste management can be reduced through using state of the art abatement equipment, and through controlling input materials where these are thought to give rise to harmful emissions. 
There are synergies with Paragraph 6.

Some effects may be cumulative in nature. 
9.1.4.2 Reduce local air pollution from transport of waste
The positive effects of the approach would be enhanced if transfer arrangements were deployed so as to optimize logistics, and ensure that vehicles spend as much of their journey time as possible with a full load. In other words, the aim would be to ensure vehicle movements were minimized.
Some effects may be cumulative in nature.
9.1.5 Paragraph 5
This paragraph was not assessed. 
9.1.6 Paragraph 6

9.1.6.1 Treatment of MSW at highest possible location on waste hierarchy
To enhance the effects of the Paragraph, policy would be configured so as to support high recycling rates. 

There are synergies with Paragraph 1, and possibly also with Paragraph 2.

The impact is not cumulative as such.

9.1.6.2 Diversion of waste from landfill
Options 1 and 2 are more likely to have positive consequences where materials being directed away from incineration are not being landfilled. The effects would, therefore, be enhanced where background policies do not favour landfilling.

The effects are cumulative.
9.1.6.3 Minimize hazardous emissions from waste management
The positive effects of options can be enhanced through the following approaches:

· Ensuring that where materials are removed from the waste stream, they are dealt with at processes which minimize hazardous emissions; and
· Ensuring that ash residues are appropriately treated and / or disposed. 

There are synergies with Paragraph 1 and to a lesser degree with Paragraph 2.

Effects are likely to be cumulative in nature. 
9.1.6.4 Increase recycling
The possibly positive effects of Options 1 and 2 could be enhanced if policy is supportive of those materials which are not incinerated being recycled. 
There are synergies with Paragraph 1 and to a lesser degree with Paragraph 2.

The impact would be expected to be cumulative.
9.1.6.5 Reduce GHG emissions from waste management
The likelihood that Options 1 and 2 would lead to reduced GHG emissions from waste management would be enhanced if policy regarding recycling of the materials which might be earmarked for restriction.
There are synergies with Paragraph 1 and Paragraph 4.
The impact would be expected to be cumulative.
9.1.6.6 Reduce GHG emissions from transport of waste
For Options 1 and 2, the transport-related emissions would be expected to be reduced if changes in the way waste is managed lead to treatment in facilities which are closer rather than further away. 
For Option 4, the transport emissions would be reduced if appropriate treatment / disposal facilities are closer to, rather than further away from, incineration facilities.

There are synergies with Paragraph 1 and Paragraph 4.

The impact would be expected to be cumulative.
9.1.6.7 Reduce local air pollution from waste management
The effect of the Options would be enhanced where suitable abatement equipment is used.
There are synergies across the Options, with Paragraph 4, and with Paragraph 1 and 2.
Some of the impacts would be cumulative.
9.1.6.8 Provide flexibility in waste management
Options 1 and 2 would be enhanced by measures to reduce the likelihood of excess capacity for incineration being developed.
There are clear synergies with Paragraphs 1 and 2.

The impacts are not cumulative.
9.1.6.9 Reduce impacts on water

Impacts in terms of water pollution would be enhanced through appropriate measures to ensure ash residues are handled and dealt with appropriately.
There are synergies across the Options under Paragraph 6. 
9.2 Mitigation

9.2.1 Para 1 Option 2

There are no adverse effects foreseen against the chosen criteria unless the policy environment (regarding recycling and the Landfill Directive) is generally weak. As such, the most important measure to defend against the possibility of such negative impacts would be to adjust policy to ensure that the potential gains are maximised. 

It should be noted that the principle difference between Option 2 and Option 4 is that all residual waste options are included in the quota. This has the possible effect of increasing still further the potential benefits from the policy. 

9.2.2 Para 2

As with Paragraph 1, it can be seen that there are no adverse effects foreseen against the chosen criteria unless the policy environment (regarding recycling and the Landfill Directive) is generally weak. As such, once again, the most important measure to defend against the possibility of such negative impacts arising would be to adjust policy to ensure that the potential gains are maximised. 
9.2.3 Para 3 
9.2.3.1 Reduce GHG emissions from transport of waste
For Option 2, there was deemed to be a possible increase in local air emissions from transport. These could be reduced with resort to suitable bulking points, and where the reprocessing locations were as close to the point of waste generation as possible (suggesting desirability of high quality materials).

9.2.3.2 Reduce local air pollution from transport of waste 
See Section 9.2.3.1. The effects could also be mitigated through use of well-specified vehicles.

There are synergies with Paragraph 4.

The impacts may be cumulative.
9.2.4 Para 4

There are criteria against which negative impacts are foreseen other than in respect of the potential costs of the switch. 

9.2.4.1 Reduce GHG emissions from waste management

See next Section.
9.2.4.2 Reduce GHG emissions from transport of waste
The effect of the paragraph depends upon the degree to which improved emissions are achieved at the expense of reduced fuel efficiency. On the one hand, the emissions could increase, yet on the other, the trend towards more efficient engines might offset any ‘penalty’ associated with the tighter emissions standard. In this context, therefore, measures to enhance effects might include

9.2.5 Para 5

This paragraph was not assessed. 
9.2.6 Para 6, Options 3 and 4
The principle negative impacts, at least as envisaged under the assessment, are related to Option 4. It is important to note that Options 3 and 4 are, strictly speaking, complements to, as opposed to alternatives to, Options 1 and 2. Indeed, these Options merely seek a more effective implementation of existing legislation and regulation. 
9.2.6.1 Diversion of waste from landfill 
Option 4, which may lead to an increase in landfilling of ash residues, particularly bottom ash. This is, however, an intentional effect rather than a negative consequence of the policy. The aim is to seek to reduce problems which might otherwise occur if bottom ash which contained hazardous components was used in, for example, road construction projects. It may be possible for uses of ash residues to be found which neither create potential hazards (following treatment, for example), nor imply the landfilling of the material.
9.2.6.2 Waste Recycling 
The effects of Option 4 may be mitigated, as under 9.2.6.1, through finding uses for ash which neither create hazards, nor imply landfilling.
9.2.6.3 Reduce GHG emissions from waste 

The effects of Option 3 could be mitigated through seeking to maximise the climate change benefits of energy recovery.
10.0 Monitoring
The SEA Directive makes clear the requirement to monitor the implementation of the plan with the purpose of identifying unforeseen adverse effects at an early stage and being able to undertake appropriate remedial action. 

Monitoring should be an important factor in the implementation of any plan, and should occur over the course of the period during which it has effect. In particular monitoring helps to answer the following questions:

· Is the Policy Direction contributing to the sustainability of Ireland in the way envisaged?

· Have there been any unforeseen impacts (positive or negative) that have arisen from the strategy? Do these impacts need to be addressed (through, for example, changes in policy)?

Hence, there needs to be a framework in place for monitoring performance with particular regard to the possible effects of the Policy Direction.
The proposed monitoring framework is shown in Table 62. The Framework focuses upon the key issues of relevance to the PD. 
Table 62: Proposed Monitoring Framework

	Objective
	Indicator / Information Required
	Frequency
	Data Source(s)
	Suggested Trigger for Remedial Action

	Promoting treatment of MSW at the highest possible tier of the waste hierarchy
	Recycling rate being achieved. This to be monitored for:

Household waste
Commercial waste
Municipal waste
	Annually
	Environmental Protection Agency
	Less than 3% improvement in year-on-year rates until rates increase to 60%. 
Less than 2% increase until rates achieve 65%. 
Less than 1% increase per year in achieving 70%

	Diversion of waste from landfill
	Residual waste sent to landfill without treatment

Biodegradable waste landfilled
	Annually
	Environmental Protection Agency 
	More than three successive years where the decline is less than a steady reduction of 3% of MSW per annum. This may require reconsideration of Paragraph 1 

Biodegradable waste being landfilled should decline by at least 200,000 tonnes per annum in the years to 2013. Trigger would be where this is not achieved for more than two successive years

	Running check on total and regional incineration capacity
	Total and regional incineration capacity
	Ongoing and as facilities are proposed
	EPA / Local authorities
	Apply cap at the 30% level 

	Monitor dioxins emissions from incineration plants
	Chlorinated (and brominated) dioxins as well as PAH and PCBs and hexachlorobenzene from incineration, including in ash residues
	Ongoing as part of EPA Dioxin Monitoring Programme (and National Implementation Plan) – this should be required of operators under licensing
	EPA 
	Where total emissions of dioxins exceed 5 µg TEQ/tonne of waste in more than 30% of samples, consider establishing controls (as in Japan)

	To ensure incineration facilities operate using BAT
	Proportion of total incineration capacity equipped with SCR 
	Ongoing
	EPA
	n/a

	To ensure incineration facilities operate using BAT
	Emissions of NOx and dioxins from incinerators with and without SCR
	Ongoing
	EPA
	If alternatives to SCR give similar abatement, re-visit specification of BAT

	To ensure bottom ash is subjected to appropriate analysis
	Proportion of ash tested before disposal (note it would be assumed that the ash would be required to undergo a degree of carbonation to stabilise the ash and address high CaO levels before testing)
	To be determined
	EPA
	n/a

	To monitor status of bottom ash 
	Proportion of ash samples found to be non-hazardous 
	Annually
	EPA
	If proportion rises above 90%, consider re-visiting the presumption in terms of hazardousness


A.1.0 Legislation, Plans, Policies and Programmes 

This section describes legislation, plans, policies and programmes of relevance to the Policy Direction.
A.1.1 International Level Legislation, Plans, Policies and Programmes of relevance to the Policy Direction
	Topic
	Title
	Objectives
	Links to Policy Direction and Implications for Policy Direction/SEA

	Biodiversity
	“UN Convention on Biological Diversity (1992)”
	Objectives include the maintenance and enhancement of Biodiversity. 

	It is difficult to understand how the Policy Direction might affect biodiversity in general terms 

Impacts of the Policy Direction on biodiversity would primarily be at a site level (i.e. the location of a particular waste facility etc), and would be covered by an EIS at that level.

	Climate
	“UN Kyoto Protocol“ The United Nations Framework Convention on Climate Change (UNFCCC) Kyoto Protocol 1997
	Objectives seek to alleviate the impacts of climate change and reduce global emissions of GHGs. 

	The Policy Direction should have regard to the objectives and targets of Kyoto as appropriate.
The Policy Direction should aim to reduce GHG emissions from the management of wastes

	Human Health/Air
	World Health Organisation (WHO) Air Quality Guidelines (1999) and Guidelines for Europe (1987) Non Statutory
	Objectives seek for the elimination or minimization of certain airborne pollutants for the protection of human health. 

	The Policy Direction may assist in reducing local concentrations of pollutants through influencing emissions from transport of waste in urban areas 

Otherwise, impacts of the Policy Direction on local air quality would primarily be determined at a site level (i.e. the location of a particular waste facility etc), and would be covered by an EIS at that level.

	Human Health/Air
	Stockholm Convention
	Objectives seek to protect human health and the environment from persistent organic pollutants by reducing or eliminating releases to the environment.
	The Policy Direction may assist in reducing organic pollutants from incinerators


A.1.2 European Level Legislation, Plans, Policies and Programmes of relevance to the Policy Direction
	Topic
	Title
	Objectives
	Links to Policy Direction and Implications for Policy Direction/SEA

	Waste
	“The Waste Framework Directive” Council Directive 75/442/EEC of 15 July 1975 on waste “the Waste Framework Directive” and amending acts, and revised Waste Framework Directive (2008/98/EC) 20 Oct 2008.
	Objectives seek to (amongst others) move waste up the hierarchy and reduce the environmental impacts from the management of wastes. 
	This is the underlying policy guiding Irish Waste Management policy and is highly relevant to the Policy Direction

	Waste
	“The Landfill Directive” Council Directive 99/31/EC of 26 April 1999 on the landfill of waste
	Objectives seek to (amongst others) reduce the environmental impact from the landfilling of waste and divert certain quantities and types of waste from European landfills.
	The Policy Direction should take the requirements of the Directive, and the targets under Article 5, into consideration.

	Waste
	“The Hazardous Waste Directive” Council Directive 91/689/EEC of 12 December 1991 on hazardous waste
	Objectives seek to (amongst others) reduce the environmental impact from the management of hazardous wastes.
	The formulation of the Policy Direction should have regard to Directive as appropriate.

	Waste
	“The Incineration Directive” Directive 2000/76/EC of the European Parliament and of the Council of 4 December 2000 on “the incineration of waste“ (including coincineration)
	Objectives seek to (amongst others) reduce the environmental impact from the management of wastes by incineration, and increase energy recovery 

	The formulation of the Policy Direction should have regard to these objectives as appropriate.

	Waste
	Council Directive 96/59/EC of 16 September 1996 on the disposal of polychlorinated biphenyls and polychlorinated terphenyls (PCBs/PCTs)
	Objectives seek for more environmentally sensitive management of certain end of life chemicals. 
	The Policy Direction should promote minimisation measures (see Stockholm Convention).

	Human Health/Air
	“The Air Framework Directive” Directive on Air Quality Assessment and Management (Framework Directive) (1996/62/EC)
	Objectives include the prevention and/or reduction of airborne pollutants for the protection of human health and environment 

	These objectives are of relevance to the Policy Direction 
Impacts may come from transport and from waste facilities

	Human Health/Air
	Directive on national emission ceilings for certain atmospheric pollutants (2001/81/EC)
	Objectives seek to limit the national emissions of certain airborne pollutants for the protection of human health and the environment. 
	These objectives are of relevance to the Policy Direction 
Impacts may come from transport and from waste facilities

	Human Health/Air
	“The IPPC Directive” Directive 96/61/EC concerning Integrated pollution prevention and control
	The objectives seek to minimise pollution and maximise resource efficiency in industry through licensing and guidance. 
	This is of relevance to the Policy Direction. It requires that companies use Best Available Technology (BAT)

	Human Health/Air
	The EU CAFÉ Programme Commission communication of 4 May 2001 "The Clean Air for Europe (CAFE) Programme: Towards a Thematic Strategy for Air Quality".
	Objectives seek to prevent and reduce air pollution and impacts on human health from air pollution. 

	These objectives are of relevance to the Policy Direction 
See Air Quality Framework Directive (above)

	Human Health/Air
	Communication of 24 October 2001 on a Community strategy for dioxins, furans and polychlorinated biphenyls [COM(2001)593 final]
	Objectives seek to reduce human exposure to dioxins, furans and polychlorinated biphenyls (PCBs) in order to preserve human health.  
	This is of relevance to the Policy Direction 
The Policy Direction should promote minimisation measures (see Stockholm Convention).

	Human Health/Air
	Persistent Organic Pollutants (POPs) Regulations 850/2004
	Objectives seek to limit pollution from certain persistent organic pollutants in order to preserve human health and the environment. 
	This is of relevance to the Policy Direction. 

The Policy Direction should promote minimisation measures (see Stockholm Convention).

	Biodiversity
	“The EU Biodiversity Strategy” Communication on a European Community Biodiversity Strategy [Com (98) 42]
	Objectives seek to prevent and eliminate the causes of biodiversity loss and maintain and enhance current levels of biodiversity. 

	It is difficult to understand how the Policy Direction might affect biodiversity in general terms.
Impacts of the Policy Direction on biodiversity would primarily be at a site level (i.e. the location of a particular waste facility etc), and would be covered by an EIS at that level.

	Biodiversity
	“The EU Habitats Directive” (92/43/EEC)
	Objectives seek to prevent and eliminate the causes of biodiversity loss and maintain and enhance current levels of biodiversity. 

	It is difficult to understand how the Policy Direction might affect biodiversity in general terms.
The potential for impacts on the conservation objectives of Natura 2000/European sites may arise at regional waste management plan level or individual project level. 
At these levels in the waste management hierarchy, the requirement for an Appropriate Assessment will be determined

	Biodiversity
	“The EU Birds Directive” (79/409/EEC)
	Objectives seek to prevent and eliminate the causes of biodiversity loss and maintain and enhance current levels of biodiversity.  

	It is difficult to understand how the Policy Direction might affect biodiversity in general terms.
The potential for impacts on the conservation objectives of Natura 2000/European sites may arise at regional waste management plan level or individual project level. 
At these levels in the waste management hierarchy, the requirement for an Appropriate Assessment will be determined

	Climate
	Second European Climate Change Programme (ECCP II) 2005.
	The objectives seek to develop the necessary elements of a strategy to implement the Kyoto protocol. 
	The Policy Direction should have regard to these objectives.
The Policy Direction should aim to reduce GHG emissions from the management of wastes

	Water
	“The Water Framework Directive” EU Water Framework Directive (2000/60/EC)
	Objectives seek to maintain and enhance the quality of all surface waters in the EU. 

	The Policy Direction may impact on water quality and use


A.1.3 National Level Legislation, Plans, Policies and Programmes of relevance to the Policy Direction

	Topic
	Description
	Objectives
	Links to Policy Direction and Implications for Policy Direction/SEA

	Waste
	Taking Stock and Moving Forward (2004)
	Confirms commitment to internationally recognised waste hierarchy.  
	This is the Irish Government’s most recent Policy Statement on Waste Management. This is of direct relevance to the Policy Direction

	Waste
	The Waste Management Act 1996 and amendments
	Objectives include (amongst others) the more effective and environmentally sensitive management of wastes in Ireland. 
	The Policy Direction is issued under Section 60 of the Act.

	Waste
	The Environmental Protection Agency Act 1992
	Objectives include the better protection of the environment and the control of pollution through improved licensing and monitoring. Established the Environmental Protection Agency
	This is of relevance to the Policy Direction, particularly with regard to monitoring of air quality.

	Waste
	The Protection of the Environment Act 2003
	Objectives include for better protection of the environment and the control of pollution through improved licensing and monitoring. Act also permits the objectives of a Regional Waste Management Plan to supersede the objectives of a local authority Development Plan.
	This is of relevance to the Policy Direction, particularly with regard to monitoring of air quality.

	Waste
	National Biodegradable Waste Strategy (2006)
	Outlines Government Policy for diverting biodegradable municipal waste from landfill. 
	The level of success in diverting biodegradable municipal waste from landfill is of relevance to the Policy Direction, as this is an important part of the background policy mix.

	Waste
	National Hazardous Waste Management Plan (2008)
	Addresses the requirement for prevention, collection, recovery and disposal of hazardous waste in Ireland, and the requirements for dealing with sites where hazardous waste disposal took place in the past.


	This is of relevance to the Policy Direction where hazardous waste is produced from incineration.

	Waste
	Regional Waste Management Plans
	These plans address prevention, minimisation, collection, recovery and disposal of non-hazardous waste and are reviewed on a five-year basis. Under the Protection of the Environment Act 2003, the objectives of a Regional Waste Management Plan can supersede the objectives of a local authority Development Plan
	They are of relevance to the Policy Direction in that the plans estimate future regional waste volumes, and propose treatment capacities.

	Waste
	Persistent Organic Pollutants (POPs) National Implementation Plan (EPA preparing draft)
	This will outline how Ireland will manage POPs, monitoring of POPs in the environment, and issues that may arise from the use or generation of POPs in the future.


	This is of direct relevance to the Policy Direction as POPs are covered by the Stockholm Convention

	Air
	Air Quality Standards Regulations 2002 (S.I. No. 271 of 2002)
	Objectives include the reduction of certain airborne pollutants for the protection of human health and the environment.
	This is of relevance to the Policy Direction 
See Air Quality Framework Directive 

	Air
	The Environmental Protection Agency Act 1992 (Ambient Air Quality Assessment and Management) Regulations 1999
	Designates the EPA as the competent authority and body responsible for implementing Council Directive 96/62/EC, and assessing ambient air quality. Objectives include the reduction of certain airborne pollutants for the protection of human health and the environment.
	See Air Quality Framework Directive
The monitoring of air quality is of relevance to the Policy Direction

	Air
	Air Pollution Act 1987
	Obliges use of best practical means to limit or prevent emissions, and requires local authorities to ensure monitoring of air quality is undertaken. 
	The monitoring of air quality is of relevance to the Policy Direction

	Biodiversity
	The National Biodiversity Plan (2002)
	Objectives include the enhancement and conservation of biodiversity.


	There is no clear impact on biodiversity from the Policy Direction.
Impacts of the Policy Direction on biodiversity would primarily be at a site level (i.e. the location of a particular waste facility etc), and would be covered by an EIS at that level.

	Climate
	Department of Transport, 2003: ‘Statement of Strategy: 2003-2005’
	Objectives include the reduction of environmental impacts of transport (in particular the climate impacts),
	This is of relevance to the Policy Direction 
The Policy Direction may have greater impacts on non-GHGs from transport than on GHGs

	Climate
	National Climate Change Strategy (2000) and National Climate Change Strategy 2007-2012
	Objectives include the reduction of national GHG emissions (including those from the waste sector). 
	This is of relevance to the Policy Direction. The Policy Direction should aim to reduce GHG emissions from the management of wastes

	Energy
	White Paper – Delivering a Sustainable Energy Future for Ireland (DCMNR 2007)
	Indicates that waste to energy projects must be compatible with national waste policy goals for prevention, re-use and recycling. 
	This is of relevance to the Policy Direction

	Planning
	National Spatial Strategy 2002-2020 (2002)
	Objectives of the NSS are to achieve a better balance of social, economic and physical development across Ireland, supported by more effective Planning. 
	Ever increasing waste disposal and energy costs means that adequate accessible and cost effective waste infrastructure is now regarded as a necessity for certain developments (industry in particular). The strategic development of such infrastructure could therefore aid the objectives of the NSS and NDP and act as an incentive for companies to develop outside of Dublin. 

	Planning
	National Development Plan from 2007 to 2013.
	Objectives of the NDP are to promote more balanced spatial and economic development. 
	Ever increasing waste disposal and energy costs means that adequate accessible and cost effective waste infrastructure is now regarded as a necessity for certain developments (industry in particular). The strategic development of such infrastructure could therefore aid the objectives of the NSS and NDP and act as an incentive for companies to develop outside of Dublin.

	Sustainable Development
	Sustainable Development: A Strategy for Ireland (1997) (Department of the Environment & Local Government)
	Objectives are to ensure that future development in Ireland occurs in a sustainable manner. This is informed primarily by the EU Gothenburg strategy)
	In as much as the Policy Direction should be supporting sustainable development this is of relevance.

	Water
	European Communities (Water Policy) Regulations 2003 (S.I. No. 722 of 2003)
	Incorporates the EU Water Framework Directive into Irish Law.


	The Policy Direction may impact on water quality and use, although this is most likely to be an impact that would be assessed on a site by site basis. However, some broad impacts may be identified.


A.2.0 Baseline and Relevant Environmental Problems

A.2.1 Water: Surface Waters

A.2.1.1 General Status and Characteristics

Ireland has an abundant supply of surface water (rivers and lakes), constituting a key resource in economic, amenity and aesthetic terms. Much of the surface water includes wildlife conservation areas recognised at national and European level. Whilst water quality in Ireland compares well with most other EU countries, there is continuing evidence of slight or moderate pollution in certain rivers and lakes.

The results for 2004-2006 of 13,240 km of river and stream channel surveyed by the EPA are presented in Figure 5.1. This represents an improvement of 0.3% in the unpolluted category since the previous assessment period (2003-2005). Less than 1% (0.5%), slightly less than for last period (0.6%), was classed as seriously polluted.

Figure 16 Quality Status of the National River Baseline Channel Monitored in 2004-2006
[image: image21.emf]
Source: EPA, 2008

Of the 449 lakes assessed in 2004-2006, water quality for 66 was less than satisfactory. The main causes were agricultural and municipal discharges 

In 2004-06, 122 fish kills were recorded due to agriculture, industry and local authority services.

The EU Water Framework Directive (WFD) has set a minimum target of good quality for all Irish waters by the year 2015. The quality target includes the sustainable use of water resources and the elimination of the discharge of hazardous substances. It is expected that trends in water quality will improve towards 2015 with the implementation of measures proposed in the River Basin Management Plans.

As part of the WFD (Article 5), Ireland has produced summary characterization reports for water bodies in their jurisdiction. Published in 2005, these reports identified that under the Rivers category 29% of water bodies (by number) are at risk/impacted from diffuse source pollution and morphological alterations. A further 35% of water bodies are probably at risk from the same pressures. Under the Lake category 18% of water bodies (by number) were classified as at risk/impacted mainly from abstractions and diffuse source pollution. A further 20% of water bodies are probably at risk from abstraction and diffuse source pollution.

A.2.1.2 Environmental Problems Relating to Waste Management
Waste facilities can impact on surface waters if emissions are not controlled adequately. Water pollution due to existing activities is most likely to be from contamination from leachate from poorly managed or unlined facilities, or due to acidification from deposition of airborne pollutants. There are also risks due to closed historical landfills and illegal dumping. 
If potentially toxic and bio-accumulative substances in hazardous waste are released into the aquatic environment, this could create a risk for animal and plant life and human health. Such substances include pesticides, heavy metals and other chemical substances, which can disrupt aquatic ecosystems in particular and reduce biodiversity. However, widespread pollution from these substances in freshwaters is not a problem in Ireland. 
In 2004-2006, 71 per cent of the total river channel length surveyed (13,240km) was in a satisfactory condition, 18 per cent was slightly polluted, 10 per cent moderately polluted and 0.5 per cent seriously polluted. This represented an improvement compared to the last assessment period, which had shown an increasing spread of slight pollution. These latest figures indicate a slight reduction in moderate and serious pollution but again an increase in slight pollution.

A.2.1.3 Relevance of the Policy Direction to Environmental Problems

The Policy Direction, in promoting treatment of waste at higher tiers of the hierarchy, is not expected to have any adverse impacts on water quality. 
	Summary: Surface Water

With the exception of illegal waste activities and inappropriate disposal, municipal and hazardous waste management are currently having a low level of impact on surface water quality.

Surface waters can be directly impacted by waste management activities on active or former waste disposal facilities. There are also risks from the unreported waste streams such as sheep dip. Some incidents of pollution from authorized waste facilities are noted. 

The Policy Direction, in promoting treatment of waste at higher tiers of the hierarchy, is not expected to have any adverse impacts on water quality. 


A.2.2 Water: Groundwater

A.2.2.1 General Status and Characteristics

Two criteria are important in considering the groundwater resource of an aquifer: the scale of the aquifer (whether it can yield water on a local or regional level) and the vulnerability of the aquifer to pollution (how well the overlying soil protects the aquifer from pollution spills). Geological Survey of Ireland (GSI) provides mapping capabilities for both these criteria countrywide although data is more detailed in some counties than others. These maps can be accessed on the GSI website (www.gsi.ie). In Ireland, the main concern regarding groundwater is its suitability as a source of drinking water. Aquifers are underground layers of rock which contain water and which are capable of yielding it to surface waters such as streams and rivers. The EPA, DEHLG and GSI have produced Groundwater Protection Responses for a number of waste activities. The Groundwater Protection Responses classify sites as R1 (acceptable for the activity) to R4 (not acceptable for the activity).

According to the EPA the main quality problems with groundwater are associated with microbiological contamination from landfill sites, septic tanks and agricultural waste. A survey in 2004-2006 found that approximately 25% of groundwater samples showed bacteriological (faecal coliform) contamination.

However, there is an increasing trend in the number of groundwater samples showing no contamination. On the other hand, 58 per cent of all EPA groundwater-monitoring locations showed bacteriological contamination at least once between 2004 and 2006. The compliance of public water supplies with the microbiological parameter, E. coli, remains high at 98.9 per cent in 2005 however group water compliance rate continued to lag behind.
 
A.2.2.2 Environmental Problems Relating to Waste Management
Waste facilities can impact on groundwater if emissions are not controlled adequately. Water pollution due to existing activities is most likely to be due to contamination from leachate from poorly managed or unlined facilities. There are also risks due to closed historical landfills and illegal dumping. Authorised waste facilities, however, are subject to controls aimed at preventing spills or accidental discharge to soil or groundwater.
Only one Irish landfill has been licensed to dispose of hazardous wastes and no groundwater pollution has arisen from the disposal of these wastes to date. Other forms of contaminated land – for example gasworks sites, or petroleum storage depots – could also release pollutants to groundwater from spills or leaks. Diesel laundering is also a consideration, especially for some border counties where “unmarked gas oil” is illegally processed using addition of sulphuric acid or filtering the fuel. The acid residue and filter material left after the illegal process are extremely hazardous and are often dumped at locations throughout the border counties.  For unreported wastes, such as some agricultural wastes, or materials such as waste oil or batteries, improper disposal could conceivably create localised groundwater pollution.
A.2.2.3 Relevance of the Policy Direction to Environmental Problems 

The Policy Direction, in promoting treatment of waste at higher tiers of the hierarchy, is not expected to have any adverse impacts on groundwater quality. 
	Summary: Groundwater

Municipal and hazardous waste management are currently having a relatively low level of impact on groundwater quality.

Waste management may impact directly on groundwater quality through active facilities or closed waste disposal facilities. Pollution may also occur from unauthorized waste sites, illegal dumping, inappropriate disposal of hazardous wastes and other activities such as diesel laundering wastes. 
The Policy Direction, in promoting treatment of waste at higher tiers of the hierarchy, is not expected to have any adverse impacts on groundwater quality. 


A.2.3 Water: Coastal and Marine

A.2.3.1 General Status and Characteristics

The quality of Ireland’s coastal/marine waters is determined largely by the quality of the waters of the North-East Atlantic and the degree to which this is altered by inputs of organic matter, nutrients and other materials from the land, from rivers and from the atmosphere. Local impacts however may also arise from marine-based activities associated with ports and harbours, dredging, and other coastal development pressures. Water quality in most estuaries and bays remains high and there are also conservation areas considered important on a European as well as national level.

In the period 2002-2006, 27 (39%) out of a total of 69 coastal and estuarine sites were unpolluted, 27 were of intermediate status, 2 were potentially eutrophic and 13 were eutrophic.
 

In terms of bathing water quality, from 2004- 2007, 96% of sites tested (126 of 131 sites) were in compliance for coliforms, mineral oils, surface-active substances and phenol.176 
In 2006 a survey of the quality of shellfish waters showed 25 per cent of sites were Class A (Highest Quality) and 56 per cent Class B (Intermediate Quality) with none in Class C (Low Quality). This can be compared with the situation in the previous two years when 30 per cent were A and 54 per cent B in 2005, and 30 per cent were A, 59 per cent B and 2 per cent C in 2004.
 
In relation to coastal waters the Irish Coast Guard received 149 coastal pollution reports in 2004-2006. The majority of incidents occurred in smaller harbours and surrounding areas with 15-22% in open sea.
 

The Marine Institute monitors levels of potentially toxic and bioaccumulative substances in tidal waters in fish and shellfish tissue. During 2004-2006 finfish from five major fishing ports were surveyed for mercury and trace metals including cadmium, lead and chlorinated hydrocarbons and concluded that levels were within acceptable limits. 
A.2.3.2 Environmental Problems Relating to Waste Management

Although contaminants such as toxaphene and tributyltin have been identified in some Irish ports, it is highly unlikely that waste management activities are responsible for such pollution. There is however the issue of inappropriate disposal of such substances by mariners, whether unintentionally through a lack of knowledge about the nature of the substances or simply through a lack of facilities in such areas. 

Ireland has a substantial reliance on the use of overseas material recycling facilities. In 2007, 24% of all waste recycling took place in Ireland.
 General shipping activities may result in certain levels of pollution and the management of recycling may therefore be an indirect cause of this (through continued export rather than moving towards self-sufficiency).
Ireland also exports 84% of its hazardous wastes, the vast majority of which leaves Irish ports for mainland Europe. Although the extent to which hazardous waste management activities or the transport of hazardous waste is directly responsible for marine pollution is impossible to quantify, the risks of such pollution from the direct handling of such wastes or marine transport activities in general are greatly increased. Currently a number of bodies are involved in monitoring various aspects of the marine environment e.g. Marine Institute, EPA, Department of Communication Marine and Natural Resources, the Department of Transport, local authorities, however there is currently no central body fulfilling this task. The EPA and the Marine Institute are collaborating on a number of projects, which would see alerts on pollution incidents, falling water quality levels and plankton blooms in bays, rivers and lakes delivered direct to the public via the internet.
A.2.3.3 Relevance of the Policy Direction to Environmental Problems  

The Policy Direction, in promoting treatment of waste at higher tiers of the hierarchy, is not expected to have any adverse impacts on coastal and marine water quality. 
	Summary: Marine Environment

Currently the impacts of waste management on the marine environment cannot be quantified. The temporary storage of hazardous wastes at ports is a concern as currently ports are exempt from licensing. The potential risk of accidental spillage is also an important consideration.

Another potential impact of waste management on the marine environment is directly through the transport and export of hazardous wastes, whereby spillages or general handling may result in pollution. Similarly, general shipping activities may result in certain levels of pollution and the management of hazardous waste and recycling may therefore be an indirect cause of this (through persisting in the export of wastes, rather than moving towards self-sufficiency).
The Policy Direction, in promoting treatment of waste at higher tiers of the hierarchy, is not expected to have any adverse impacts on coastal and marine water quality. 


A.2.4 Air

A.2.4.1 General Status and Characteristics

Air quality in Ireland is generally good. Ireland is not heavily industrialised and as a small island with frequent westerly wind and a mild climate, pollutant dispersion is relatively good. Nitrogen dioxide (NO2) and fine particulate matter (PM10) are now the primary threat to the quality of air in Ireland.

A major source of these pollutants is transport, with Heavy Goods Vehicles (HGVs) contributing to ambient NOx concentrations through exhaust emissions, and PM10 concentrations through both exhaust emissions, regular wear and tear (of brake and tyre matter) and from the re-suspension of dust on roads. Even though this is a growing problem, mean concentrations of PM10 and NO2 at EPA stations in 2007 were still below emission limit values set out for ambient air quality in Directive 1999/30/EC (CEC 1996).
 
The EU Air Quality Framework Directive and its associated Daughter Directives set limit values for the key air pollutants of concern across Europe.
 Irish compliance with the relevant emission limit values (ELVs) laid out in these directives has been extremely good over recent years. Other airborne pollutants monitored include PM10, Sulphur dioxide, nitrogen dioxide, ozone, lead, carbon monoxide and benzene, all of which were within the required limits for ambient air set down in the directives. 
A.2.4.2 Environmental Problems Relating to Waste Management

Dioxins are of particular interest in terms of waste management. Dioxins are formed as by-products of incomplete combustion and are primarily released into the environment through air emissions. Since 1995 the EPA have surveyed dioxin levels in cow’s milk every few years, with results from the 2007 survey confirming uniformly low levels of dioxins and polychlorinated biphenyls (PCBs) at levels approximately one third lower than for 1995 .
  This reduction can be attributed to regulatory measures, improvements in combustion technology, the ban on leaded petrol, and the improved control of hospital incinerators. A similar trend has occurred throughout Europe. The levels for dioxins like PCB accounted for around half the total dioxin figure. 
It is estimated that in 2000, dioxin emissions to air were dominated by uncontrolled combustion processes (accidental fires, backyard burning of rubbish or leaf litter, forest fires, heather management etc) (75%).   Other activities such as power generation, metal production, mineral production and transport contributed about a quarter of emissions, while waste incineration activities contributed the least (0.02%).

Emissions of NOx, PM10 and other pollutants from waste incineration are relatively small. The most prominent pollutants from thermal treatment in the public consciousness are dioxins and furans, which are extremely harmful to human health. 
A.2.4.3 Relevance of the Policy Direction to Environmental Problems 

By limiting the capacity of incinerators, the Policy Direction would potentially affect future emission levels. In addition, through the requirement for higher emissions standards for vehicles accessing waste facilities in or through urban areas, there is a further potential impact on air quality.

	Summary: Air

Ambient air quality is generally good with the exception of NOx and PM10 in urban areas which are growing problems due to increased traffic congestion. Dioxin levels are decreasing. Uncontrolled combustion accounts for the vast majority of current emissions, waste incineration the least. 

In seeking to cap future incinerator capacity, and in specifying higher emissions standards from certain refuse collection vehicles, the Policy Direction is not likely to have a negative impact on air quality.


A.2.5 Climatic Factors

A.2.5.1 General Status and Characteristics

The six primary greenhouse gases covered by legislation include carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulphur hexafluoride (SF6). Ireland’s greenhouse gas emissions (per capita) are among the highest in Europe (after Luxembourg) and a major effort will be required to meet the agreed national Kyoto Protocol target of 13% above 1990 levels for the period 2008-2012.

Ireland’s total allocation is 314.18Mt CO2 equivalent for 2008-2012. Data for 2007 shows that Irish emissions of greenhouse gases were around 69.2 million tonnes (CO2 equivalent) The agriculture, energy industries, and transport sectors remain the principal sources of GHG emissions, together accounting for just over 70% of total national emissions.

A.2.5.2 Environmental Problems Relating to Waste Management

The waste sector contributed 2.8% of greenhouse emissions in 2007, an increase of 33% from 1990 (1.46Mt in 1990 to 1.94 Mt in 2007). The emission of methane gas from landfills was the biggest constituent (90%) of this figure. 
The most recent IPCC Report into mitigation strategies was published in May 2007. The report highlights a number of policies, measures and instruments shown to be environmentally effective. Among those cited for the waste sector were financial incentives to stimulate technology diffusion, renewable energy incentives or obligations and regulations applied at national level via enforcement strategies.

A.2.5.3 Relevance of the Policy Direction to Environmental Problems 

Different waste treatment processes produce varying levels of greenhouse gas emissions.  Assessment of the Policy Direction proposals and alternative options will appraise the greenhouse gas impact for these treatment processes. In promoting the treatment of waste at higher tiers of the hierarchy, the Policy Direction is not expected to have a negative impact on climatic factors.

	Summary: Climate

Waste management accounts for an increasing proportion of Ireland’s greenhouse gas emissions.

The Policy Direction, through encouraging the treatment of waste at a higher level in the waste hierarchy, has the potential to reduce the greenhouse gas emissions associated with waste management. 


A.2.6 Soil

A.2.6.1 General Status and Characteristic

Irish soils can be grouped into nine major classes referred to as great soil groups as listed below.

Gleys, the most common mineral soil type in Ireland, are slow draining soils, commonly not suitable for cultivation unless drained.

Table 63: Great Soil Groups
	Podzols
	Acid Brown Earths
	Rendzinas and Lithosols

	Brown Podzols
	Gleys
	Basin Peats

	Grey Brown Podzols
	Shallow Brown Earths
	Blanket Peats


Overall the quality of soils in Ireland is good. However, there is increasing pressure on soils resulting in their physical, biological or chemical degradation.

A.2.6.2 Environmental Problems Relating to Waste Management

The primary soil quality issues relate to:

· Illegal disposal sites – That may contain washed residues from illegal diesel smuggling/laundering operations, other hydrocarbon wastes and asbestos waste amongst others;

· Inappropriate disposal of certain hazardous wastes – The disposal of batteries in a normal municipal (household) waste for instance, which upon deposit in a non-hazardous landfill may result in contaminated leachate and therefore present an even higher risk to local soil quality;

· Soil from contaminated sites – which can contain a range of hazardous wastes. Potential pathways for soil contamination relating to hazardous waste include direct deposition of air emissions, leachate and groundwater discharges. Contaminated soil must be appropriately treated and disposed of at licensed facilities. Currently there is insufficient capacity for the treatment of such wastes, resulting in the export of the majority of this waste. Contaminated soil was the largest single hazardous waste type generated in 2004, accounting for 45.6 per cent of total reported hazardous waste. The continuous increase in the quantity of contaminated soil reflects the scale of redevelopment of brownfield sites (EPA 2006).
· Old Landfill Sites - The EPA’s Office of Environmental Enforcement published a guidance document on the Environmental Risk Assessment for Unregulated Disposal Sites in 2006. The guidance sets out a risk based assessment procedure that allows all historic unregulated waste disposal sites to be identified; the potential risks to be assessed and then the appropriate remedial measures or corrective actions to be put in place. As a starting point, it is proposed that all local authorities identify possible sites by applying the EPA’s guidance Methodology for the Identification of Waste Disposal or Recovery Sites in Ireland (2006).
A.2.6.3 Relevance of the Policy Direction to Environmental Problems

In promoting the treatment of waste at higher tiers of the hierarchy, the Policy Direction is not expected to have a negative impact on soils.
	Summary: Soil

Currently waste management is having low impacts on national soil quality. However certain hazardous waste activities have a relatively high impact in some local areas, such activities include inappropriate disposal of certain hazardous wastes and Illegal disposal activities.

A substantial volume of contaminated soil is remediated, either in Ireland or abroad, with local significance for soil quality. 
In promoting the treatment of waste at higher tiers of the hierarchy, the Policy Direction is not expected to have a negative impact on soils.


A.2.7 Material Assets

A.2.7.1 General Status and Characteristics

Material assets are taken to be infrastructure including settlements (towns and villages etc.), buildings and infrastructure, transport infrastructure and utilities.

A.2.7.2 Problems Relating to Waste Management
Forfas (2008) shows that Ireland continues to perform poorly relative to competitor countries in meeting the waste management needs of enterprise, with limited waste management infrastructure options and a resulting heavy reliance on landfill. The report states that Ireland’s comparatively poor performance on key benchmarking indicators such as costs and capacity can be traced back to the failure to deliver key waste management infrastructure in recent years.
 

The National Waste Report (2007) has identified a need to ensure that there is adequate infrastructure to treat the very large amounts of organic (particularly food) waste that must be collected separately and diverted from landfill. Furthermore, the report recognises the need for outlets of the products of such treatment. The Minister for the Environment, Heritage and Local Government, in a 2008 circular, requested local authorities to intensify the roll-out of brown bins. The circular also signals an intention to introduce legislation requiring the separate collection of commercial biodegradable waste and this has considerable potential to divert large amounts of food waste from landfill. However, all necessary infrastructure (separate collection and treatment) must be in place by early 2010 if Ireland is to achieve the ever more challenging landfill diversion targets. 

In 2007, a Market Development Programme for Waste Resources 2007-2011 was published by the Department of the Environment, Heritage and Local Government. The implementation of this Programme commenced in 2008 and aims to develop existing markets for recyclables and identify new applications and markets for recyclables in Ireland. Among the key issues to be addressed in the Programme are promoting stable demand for recovered materials, supporting the achievement of economies of scale in the production of products made from recycled materials and the need for more recycling infrastructure in Ireland to reduce reliance on overseas markets.

A.2.7.3 Relevance of Policy Direction to Problems

In promoting treatment of waste at higher tiers of the waste hierarchy, the Policy Direction will support the moves towards the development of new infrastructure as outlined above.
	Summary: Material Assets

Current waste management infrastructure will need significant investment to increase levels of recycling and diversion of biodegradable municipal waste from landfill.

The Policy Direction, through promoting the treatment of waste at higher tiers of the waste hierarchy, will support the moves towards the development of new infrastructure.


A.2.8 Biodiversity, Flora and Fauna

A.2.8.1 General Status and Characteristics

Ireland, compared with most other European countries, has relatively reduced biodiversity in terms of species numbers and richness. This can be accounted for by its size, island status, position at the edge of a European archipelago and glacial history (Mitchell, 2002).
 The main habitat types in Ireland are freshwater habitats, peatlands, grasslands, native woodlands, freshwater habitats, rocky habitats, and artificial habitats.

There are 60 habitat types and 25 species in Ireland that are recognised in the Habitats Directive and more recently the European Commission as being in need of special protection.

· Special Areas of Conservation (SACs) are recognised at a European and Irish level. Their legal basis is the EU Habitats Directive. Approximately 10,900 square kilometres of land in Ireland is designated as SAC. Approximately 67% of this is land with the majority of the remainder made up of marine and surface water.

· Special Protection Areas (SPAs) are also recognised at a European and Irish level. They are habitats designated under the European Birds Directive. 120 SPAs have been designated since 1985 with a further 17 advertised. SPAs often overlap with SACs.

· Natural Heritage Areas (NHAs) These are habitats of national importance. To date, 75 raised bogs have been designated covering some 23,000 hectares. A further 73 blanket bogs, covering 37,000ha, are also designated as NHAs. In addition, there are 630 proposed NHAs (pNHAs). The pNHAs cover approximately 65,000ha and designation will proceed on a phased basis over the coming years.

· Ramsar Sites: These sites are designated internationally for the conservation of wetlands, particularly those of importance to waterfowl under The Convention on Wetlands of International Importance especially as Waterfowl Habitat, the so-called Ramsar Convention. There are currently 45 such sites in Ireland covering an area of approximately 67,000 ha.
A.2.8.2 Environmental Problems Relating to Waste Management

Impacts to Irish biodiversity in recent years have occurred primarily as a result of habitat degradation or destruction due to anthropogenic affects including agriculture, forestry, land reclamation, urban sprawl, road construction, water pollution and climate change. A number of EU directives (e.g. the Habitats Directive, the Birds Directive, the Water Framework Directive) have now been transposed into Irish law for the protection and enhancement of the biodiversity.

The potential for such impacts on Natura 2000/ European sites should be identified at regional waste management plan level or individual project level for proposals relating to waste management. At these levels in the waste management hierarchy, the requirement for an Appropriate Assessment under Article 6 of the Habitats Directive would be determined in accordance with the “EU Methodological Guidance on the Assessment of plans and projects significantly affecting Natura 2000 sites”, other relevant guidance and in consultation with the Department of Environment Heritage and Local Government. Impacts on locally important sites would be avoided, minimised and/or mitigated at a lower level (i.e. EIA).

There is significant interrelationship between Biodiversity, Flora and Fauna and the Water and the requirements of the Water Framework Directive to achieve good ecological status by 2015 will apply to Biodiversity, flora and fauna considerations also.
A.2.8.3 Relevance of Policy Direction to Environmental Problems
It is unlikely that the Policy Direction will have significant impacts on the conservation objectives of Natura 2000/ European sites. Any impacts should be identified within a site-specific EIA.

	Summary: Biodiversity, Flora and Fauna

Currently waste management is resulting in a low level of impact on biodiversity.

The Policy Direction should have minimal impacts on biodiversity, and any impacts can be eliminated or mitigated against at a lower decision-making level, i.e. through EIA.


A.2.9 Human Health & Population

A.2.9.1 General Status and Characteristic

There is a lack of human health data available at a national or regional level in relation to waste management. A major report on the effects of various forms of waste disposal commissioned by the Health Research Board in 2003 concluded that Ireland has insufficient resources to carry out adequate risk assessments for proposed waste management facilities. In relation to the detection and monitoring of the environmental impact of waste facilities, the report concluded that there is a serious deficiency of baseline environmental information in Ireland and went on to recommend that this deficiency should be remedied.

A.2.9.2 Problems Relating to Waste Management

In an EPA survey almost half of Irish adults consider waste management to be the most important issue facing Ireland today.

The perceived impact of waste facilities and management in general on human health is of public concern. As noted above however, any specific health impacts of the sector on the Irish population are difficult to quantify. In most cases it is impossible to establish causal links between clear epidemiological evidence and what might seem to be obvious sources of pollution. This is largely related to the absence of population health statistics. Waste facilities that are not properly managed can also be a cause of nuisance (odour, dust, litter, noise) to local residents and communities.

A.2.9.3 Relevance of Policy Direction to Problems
The Policy Direction, in promoting treatment of waste at higher tiers of the hierarchy, is not expected to have any adverse impacts on human health. Some of the changes envisaged under Paragraph 6 are explicitly designed to improve human health.
	Summary: Human Health and Population

It is recognized that there is little in the way of conclusive research on the potential specific health effects of waste management.

The Policy Direction, in promoting treatment of waste at higher tiers of the hierarchy, is not expected to have any adverse impacts on human health. 


A.2.9.4 Inter-Relationships

In accordance with the SEA Directive, the interrelationship between the SEA environmental issues must be taken into account, along with the likely evolution of the environment in the absence of the Policy Direction. Table 64 highlights the key interrelationships identified in this SEA. These potential interrelationships will be taken into account in the assessment of scenarios/alternatives.
Table 64: Potential Significant Interrelationships between Environmental Issues
[image: image22.emf]
Of particular note is the primary interrelationship between the various aquatic environments (marine, ground and surface waters) and their impact on biodiversity and human health. Flora and fauna rely directly on the aquatic environment as a habitat but the terrestrial environment can also be strongly impacted by the aquatic environment. Habitats such as callows and turloughs rely on the aquatic environment for their formation and terrestrial fauna and avifauna can rely on it as a source of food. Water quality is also of particular importance with regard to human health as it provides a source of drinking water, it yields foodstuffs and it is used for leisure purposes for community and tourist pursuits. Waste has the potential to impact on water quality directly through emissions, arising from hazardous waste disposal, potential spillages during transport and marine emissions during export.

Another key interrelationship is between air quality, climate and human health. Emissions from licensed hazardous waste management facilities are regulated and as such do not pose a significant threat to human health. However, unregulated disposal of unreported waste, e.g. illegal burning, has a much greater potential to impact on local air quality. The transport of hazardous waste and marine export also generates emissions that have the potential to impact on air quality and climate.
A.3.0 Scoping Stage Consultation Responses

Table 65 shows how the Environmental Report has been amended in light of the consultation undertaken with the EPA at the scoping stage.
Table 65: Amendments to Environmental Report from Scoping Stage Consultation 
	Comment from EPA
	Response

	One of the options presented refers to "non-landfill residual waste treatment". This might be definable very widely and would in my mind, unless clearly clarified, also mean MBT as a means that isn't landfill of treating residual waste. It would also mean any mechanical treatment for the purpose of extracting accessible recyclables (other than fines for biological treatment). Perhaps this is your intention - might be useful to clarify in the text.
	This does mean MBT and other residual waste treatments, and this is made clear in the text.

	We discussed at our meeting that this set of scenarios might refer to the landfill directive and how the achievement of the pre-treatment and BMW diversion targets will be affected or not by the different scenarios, and also somehow taking into account the statutory footing (or absence thereof) for diversion of BMW from landfill.
	These are considered in the report. It is made clear that the effect of some paragraphs of the Policy Direction vary according to the background policy mix. 

However, the objective of the PD is not to meet the Landfill Directive, rather it is to influence how Landfill Directive targets are met

	I also note that diversion of waste from landfill is proposed in section 6 as an environmental objective and your preliminary assessment in table 8 is indeed interesting. Your statement regarding GHG emissions for paragraph 1 would probably need to be substantially supported
	This table was not a preliminary assessment, it was outlining the assessment criteria to be used, and identifying where they were of relevance to each paragraph. There was however a typing mistake in Table 8 which has caused this confusion. This has been rectified, and the statement regarding GHG emissions for Paragraph 1 has also been amended to better reflect how changes may occur, and thus establishing the relevance of the criteria to assessing the paragraph. 

	It should be set out clearly what the Policy Direction can, and more importantly, cannot do.
	We have clearly set out that the Policy Direction does not, in and of itself, constitute a means to meet the targets under Article 5 of the Landfill Directive. Rather, it seeks to influence the manner in which such targets are met. 

The limitation of the Policy Direction, in that it does not enable the Minister to exercise any power or control over the EPA or local authorities, has also been included.

	There may be merits in having a more generic overall objective of the Policy Direction and to have the SEA explore and develop options for achieving these.  At the moment by setting out the Policy Direction (1-6) it appears as though policy already developed without SEA.
	The general objectives of the Policy Direction and the specific objectives of each paragraph are detailed. This makes it clear that the SEA process is evaluating alternative options to reach these objectives, one of which is the original paragraph in the Policy Direction. In several cases, there are alternatives considered.

	It would be worthwhile considering Para 3 Section 3.1 as the broad objective and then during the SEA process develop options, which could be Paras 1-6 Section 2.1.
	The overall objective of the Policy Direction and the objectives of each paragraph are as stated in a communication from the office of the Minister for the Environment, Heritage and Local Government

	In looking at future Predictions has ISus model been examined? 
	We are aware of the model, but it has very little bearing on the analysis as we have undertaken it. Forward projections of waste quantities in Ireland, as in most other countries, are difficult to make with any accuracy, and that is why the methodology was chosen to reflect changes which might occur, rather than a changes to a ‘whole Ireland’ model.

	The table of relevant Plans and Programmes should include relevant regional and county and local Plans and Programmes and authorisation procedures e.g. licensing etc.-these are the P/P/Projects which will be influenced by the Policy Direction.
	The reasoning was that these are the Plans and Programmes which would be influenced by the PD. We have included these, for completeness, as relevant Plans and Programmes. In our analysis, however, we do not consider the objectives of these Plans and Programmes as the basis for assessing the PD. The reason for this is that the direction of influence is clearly from the PD to these Plans and Programmes rather than the other way round.



	The WFD and associated RBMPs/POMs should be given mention as the most significant development re: water management in Ireland.
	These are included

	Baseline environment description in ER should be described using most up to date relevant information.
	The most up to date information has now been used

	Note the Scoping report makes no reference to Cultural Heritage and Landscape – have these been scoped out, if not should be included and if ruled out later the reasons for this given. If SEA at formal scoping stage then could prompt statutory bodies etc. re: environmental aspects of relevance. 
	The report makes clear that cultural heritage and landscape have been scoped out of the assessment

	Very useful way each environmental topic is described e.g. “relevant Environmental Problems and Summary data’. The focus would appear to be on “hazardous waste in may places –is this correct? 
	This has been edited and updated as appropriate

	Climate should read “Climatic Factors”.
	This has been changed

	Material assets - Again here focus is on “hazardous waste” facilities. Should there be a focus also on non –hazardous and in particular on “infrastructure” related to “recycling. 

On “recycling” are we certain that what is being exported is actually being recycled?
	This has been amended to refer to non-hazardous waste and recycling. 
Our analysis does not extend to investigating what happens to exported materials. 

	ER should use relevant graphics/ maps to present national summary data.  
	These have been used where appropriate 

	Assessment criteria - The Objectives could be revisited and possibly reworded – the inclusion of the term “sustainable management of waste” could be considered.  The wording could also be revisited 
	We consider the objectives to be appropriate and have not changed their wording.

	Table 8. Is this a preliminary assessment of the Policy Statement – this shouldn’t be included in a Scoping Report in current form
	This table was not a preliminary assessment, it was outlining the assessment criteria to be used, and identifying where they were of relevance to each paragraph of the PD. 

	Transboundary Consultation - Consideration should be given to transboundary SEA scoping consultation at this stage as was done in NHWMP
	While appropriate at an early stage for the NHWMP, this is not so obviously the case for the PD. The centrality of exports to the management of hazardous waste in Ireland makes early consultation wise. However, consideration should be given to consultations with other countries at the Environmental Report stage given that generation of hazardous waste could increase significantly under current plans for incineration once Option 4 of Paragraph 6 of the PD is implemented.  Article 7 of the Directive suggests that transboundary consultations at the stage of the Environmental Report are appropriate. 

	While Scoping Report addresses most of requirements, I would be concerned with reliance and lack of updating and editing of information, which has been, abstracted from NHWMP.
	This has been amended and updated. The reasons for this were associated with the limited time available. The principle intention was to allow for comment on criteria and alternatives.

	I note what you say with regard to the 70% target for recycling.  In deciding on this level of recycling, the EPA would advise on the need to give detailed consideration to the economics of collection and processing, especially for sub economic collection, and what happens when commodity prices decrease rapidly as has recently happened.  It should also be noted that the municipal waste characterisation project (2004/5) has shown that paper and cardboard in the household residual and recycling streams is contaminated with water and organic material.  If that holds true today, then it will be difficult to achieve 90% collection and recycling rates unless the material is kept cleaner at source.  Improvements in the segregated collection of organic waste will of course decrease contamination of other materials.  We have seen very little movement in the recycling rate for textiles, which is just under 6% (2006).  If the rate is to be increased to the degree proposed, then significant inroads would have to be made in collection.
	This issue is dealt with in detail in Section 3. The issue of low capture of textiles is potentially significant under Option 2 of Paragraph 6.


A.4.0 Paragraph 4 Vehicle Emissions Calculations
Table 66: Average Urban RCV Emissions at 30kph under Baseline and Policy Direction

	Year
	Baseline
	Policy Direction

	
	CO (g/km)
	HC (g/km)
	NOx (g/km)
	PM (g/km)
	CO (g/km)
	HC (g/km)
	NOx (g/km)
	PM (g/km)

	2009
	0.85
	0.38
	4.04
	0.08
	0.74
	0.32
	2.07
	0.03

	2010
	0.81
	0.36
	3.61
	0.06
	0.74
	0.32
	2.07
	0.03

	2011
	0.77
	0.34
	3.17
	0.05
	0.74
	0.32
	2.07
	0.03

	2012
	0.74
	0.32
	2.74
	0.03
	0.74
	0.32
	2.07
	0.03

	2013
	0.74
	0.32
	2.52
	0.03
	0.74
	0.32
	2.07
	0.03

	2014
	0.74
	0.29
	2.06
	0.03
	0.74
	0.09
	0.41
	0.02

	2015
	0.74
	0.25
	1.60
	0.03
	0.74
	0.09
	0.41
	0.02

	2016
	0.74
	0.22
	1.36
	0.02
	0.74
	0.09
	0.41
	0.02

	2017
	0.74
	0.19
	1.13
	0.02
	0.74
	0.09
	0.41
	0.02

	2018
	0.74
	0.16
	0.90
	0.02
	0.74
	0.09
	0.41
	0.02

	2019
	0.74
	0.12
	0.65
	0.02
	0.74
	0.09
	0.41
	0.02

	2020
	0.74
	0.09
	0.41
	0.02
	0.74
	0.09
	0.41
	0.02

	…each year to 2030
	0.74
	0.09
	0.41
	0.02
	0.74
	0.09
	0.41
	0.02


Table 67: Average Urban RCV Emissions at 5kph under Baseline and Policy Direction

	Year
	Baseline
	Policy Direction

	
	CO (g/km)
	HC (g/km)
	NOx (g/km)
	PM (g/km)
	CO (g/km)
	HC (g/km)
	NOx (g/km)
	PM (g/km)

	2009
	3.84
	1.43
	10.15
	0.25
	3.31
	1.21
	5.21
	0.10

	2010
	3.67
	1.35
	9.06
	0.20
	3.31
	1.21
	5.21
	0.10

	2011
	3.49
	1.28
	7.97
	0.15
	3.31
	1.21
	5.21
	0.10

	2012
	3.31
	1.21
	6.88
	0.10
	3.31
	1.21
	5.21
	0.10

	2013
	3.31
	1.21
	6.32
	0.10
	3.31
	1.21
	5.21
	0.10

	2014
	3.31
	1.08
	5.17
	0.09
	3.31
	0.34
	1.04
	0.05

	2015
	3.31
	0.96
	4.02
	0.08
	3.31
	0.34
	1.04
	0.05

	2016
	3.31
	0.84
	3.42
	0.08
	3.31
	0.34
	1.04
	0.05

	2017
	3.31
	0.71
	2.83
	0.07
	3.31
	0.34
	1.04
	0.05

	2018
	3.31
	0.59
	2.23
	0.06
	3.31
	0.34
	1.04
	0.05

	2019
	3.31
	0.46
	1.63
	0.05
	3.31
	0.34
	1.04
	0.05

	2020
	3.31
	0.34
	1.04
	0.05
	3.31
	0.34
	1.04
	0.05

	…each year to 2030
	3.31
	0.34
	1.04
	0.05
	3.31
	0.34
	1.04
	0.05


To obtain a weighted average of emissions per km, it is necessary to characterise a vehicle’s collection round, using a number of assumptions based on experience.

For this analysis the daily distance on the round, actually collecting, at an average speed of 5kph is just under 10.5km. 

The distance to/from the depot to the collection area is taken to be 25.5km at an average speed of 30kph.

We have also allowed for emissions when the vehicle is stationary, but involved in lifting bins. We have assumed the emissions are the same as those from travelling at 5kph. Based on the speeds and distances reported above, and in order to take the working day to 7.5 hours, a ‘pseudo-distance’ for this work is calculated as 16.5 km. 

Therefore the split is 51.4% at 5kph, and 48.6% at 30kph

Average emissions per vehicle km on a round are as shown in Table 66 

Table 68: Average Urban RCV Emissions on a collection round under Baseline and Policy Direction

	Year
	Baseline
	Policy Direction

	
	CO (g/km)
	HC (g/km)
	NOx (g/km)
	PM (g/km)
	CO (g/km)
	HC (g/km)
	NOx (g/km)
	PM (g/km)

	2009
	2.39
	0.92
	7.18
	0.17
	2.06
	0.78
	3.69
	0.06

	2010
	2.28
	0.87
	6.41
	0.14
	2.06
	0.78
	3.69
	0.06

	2011
	2.17
	0.82
	5.64
	0.10
	2.06
	0.78
	3.69
	0.06

	2012
	2.06
	0.78
	4.87
	0.06
	2.06
	0.78
	3.69
	0.06

	2013
	2.06
	0.78
	4.48
	0.06
	2.06
	0.78
	3.69
	0.06

	2014
	2.06
	0.70
	3.66
	0.06
	2.06
	0.22
	0.74
	0.03

	2015
	2.06
	0.62
	2.84
	0.06
	2.06
	0.22
	0.74
	0.03

	2016
	2.06
	0.54
	2.42
	0.05
	2.06
	0.22
	0.74
	0.03

	2017
	2.06
	0.46
	2.00
	0.05
	2.06
	0.22
	0.74
	0.03

	2018
	2.06
	0.38
	1.58
	0.04
	2.06
	0.22
	0.74
	0.03

	2019
	2.06
	0.30
	1.16
	0.04
	2.06
	0.22
	0.74
	0.03

	2020
	2.06
	0.22
	0.74
	0.03
	2.06
	0.22
	0.74
	0.03

	…each year to 2030
	2.06
	0.22
	0.74
	0.03
	2.06
	0.22
	0.74
	0.03


As this Paragraph of the Policy Direction relates to vehicle emissions in urban areas, resulting in ground level emissions with large numbers of receptors, the ‘high’ value damage costs used in the assessment of Paragraph 1 will be applied. These are shown in Table 69. 

Table 69: Damage Costs and Sources 

	Emission
	Damage Cost (€/tonne)
	Damage Cost (€cent/gram)
	Source

	CO
	€2.71
	0.000271
	COWI (2002)


	HC
	€2,472
	0.2472
	CAFÉ (2005)


	NOx
	€13,596
	1.3596
	CAFÉ (2005)

	PM
	€51,912
	5.1912
	CAFÉ (2005)


The result of applying these damage costs to the average emissions for the two scenarios is shown in Table 70.

Table 70: Damage Costs from Emissions on a collection round under Baseline and Policy Direction (€cents/km)

	Year
	Baseline
	Policy Direction

	
	CO
	HC
	NOx
	PM
	CO
	HC
	NOx
	PM

	2009
	0.00065
	0.22701
	9.76585
	0.88530
	0.00056
	0.19179
	5.01075
	0.33680

	2010
	0.00062
	0.21527
	8.71768
	0.70246
	0.00056
	0.19179
	5.01075
	0.33680

	2011
	0.00059
	0.20353
	7.66951
	0.51963
	0.00056
	0.19179
	5.01075
	0.33680

	2012
	0.00056
	0.19179
	6.62135
	0.33680
	0.00056
	0.19179
	5.01075
	0.33680

	2013
	0.00056
	0.19179
	6.08448
	0.33680
	0.00056
	0.19179
	5.01075
	0.33680

	2014
	0.00056
	0.17213
	4.97496
	0.31274
	0.00056
	0.05420
	1.00215
	0.16840

	2015
	0.00056
	0.15248
	3.86544
	0.28868
	0.00056
	0.05420
	1.00215
	0.16840

	2016
	0.00056
	0.13282
	3.29278
	0.26463
	0.00056
	0.05420
	1.00215
	0.16840

	2017
	0.00056
	0.11317
	2.72012
	0.24057
	0.00056
	0.05420
	1.00215
	0.16840

	2018
	0.00056
	0.09351
	2.14746
	0.21651
	0.00056
	0.05420
	1.00215
	0.16840

	2019
	0.00056
	0.07386
	1.57481
	0.19246
	0.00056
	0.05420
	1.00215
	0.16840

	2020
	0.00056
	0.05420
	1.00215
	0.16840
	0.00056
	0.05420
	1.00215
	0.16840

	…each year to 2030
	0.00056
	0.05420
	1.00215
	0.16840
	0.00056
	0.05420
	1.00215
	0.16840


Multiplying these per km damage costs by the annual distance travelled by each vehicle gives annual damage costs per vehicle. Each vehicle is assumed to travel just under 9000km per year (8979km). This gives damage costs per vehicle per year as shown in Table 71.

Table 71: Damage Costs from Emissions per vehicle per year under Baseline and Policy Direction (€/vehicle/year)

	Year
	Baseline
	Policy Direction

	
	CO
	HC
	NOx
	PM
	CO
	HC
	NOx
	PM

	2009
	0.06
	20.38
	876.88
	79.49
	0.05
	17.22
	449.92
	30.24

	2010
	0.06
	19.33
	782.76
	63.07
	0.05
	17.22
	449.92
	30.24

	2011
	0.05
	18.27
	688.65
	46.66
	0.05
	17.22
	449.92
	30.24

	2012
	0.05
	17.22
	594.53
	30.24
	0.05
	17.22
	449.92
	30.24

	2013
	0.05
	17.22
	546.33
	30.24
	0.05
	17.22
	449.92
	30.24

	2014
	0.05
	15.46
	446.70
	28.08
	0.05
	4.87
	89.98
	15.12

	2015
	0.05
	13.69
	347.08
	25.92
	0.05
	4.87
	89.98
	15.12

	2016
	0.05
	11.93
	295.66
	23.76
	0.05
	4.87
	89.98
	15.12

	2017
	0.05
	10.16
	244.24
	21.60
	0.05
	4.87
	89.98
	15.12

	2018
	0.05
	8.40
	192.82
	19.44
	0.05
	4.87
	89.98
	15.12

	2019
	0.05
	6.63
	141.40
	17.28
	0.05
	4.87
	89.98
	15.12

	2020
	0.05
	4.87
	89.98
	15.12
	0.05
	4.87
	89.98
	15.12

	…each year to 2030
	0.05
	4.87
	89.98
	15.12
	0.05
	4.87
	89.98
	15.12


Subtracting the damage costs associated with the Baseline from those associated with the Policy Direction will give the net damage costs per vehicle per year resulting from the Policy Direction. This delivers negative net costs, which are indeed benefits. Consistency suggests that we should continue presenting costs. However, for clarity, we will identify these negative costs as the positive benefits resulting from the Policy Direction. These are shown in Table 72.

Table 72: Net benefits in avoided damage costs per vehicle per year under the Policy Direction (€/vehicle/year)

	Year
	Policy Direction

	
	CO
	HC
	NOx
	PM
	Total Benefit

	2009
	0.008
	3.163
	426.960
	49.250
	479.38

	2010
	0.005
	2.109
	332.845
	32.833
	367.79

	2011
	0.003
	1.054
	238.731
	16.417
	256.20

	2012
	0.000
	0.000
	144.616
	0.000
	144.62

	2013
	0.000
	0.000
	96.410
	0.000
	96.41

	2014
	0.000
	10.589
	356.718
	12.960
	380.27

	2015
	0.000
	8.824
	257.094
	10.800
	276.72

	2016
	0.000
	7.059
	205.676
	8.640
	221.38

	2017
	0.000
	5.294
	154.257
	6.480
	166.03

	2018
	0.000
	3.530
	102.838
	4.320
	110.69

	2019
	0.000
	1.765
	51.419
	2.160
	55.34

	2030
	0.000
	0.000
	0.000
	0.000
	0


From this we can calculate the Net Present Value of the avoided damage costs for a vehicle assumed to spend seven years in the fleet, joining the fleet in each year up to 2024. (Vehicles joining in this year will therefore be retired in 2030 under our assumptions). A discount rate of 3.5% is applied. We make the further assumption that there is no further tightening of emission standards during this period. The annual benefits, and net present values for vehicles joining the fleet in each year are shown in Table 73. The net present values are shown in current prices, to enable a clear representation of how the benefits associated with Paragraph 4 of the Policy Direction change over time.
Table 73: Net Benefits in Avoided Damage Costs per Vehicle per year Under the Policy Direction 

	Year vehicle joins fleet
	Annual Benefit
(€/vehicle /year)
	NPV of Benefits 
(€/vehicle)

	2009
	479.38
	1833.64

	2010
	367.79
	1581.75

	2011
	256.20
	1391.51

	2012
	144.62
	1265.09

	2013
	96.41
	1204.71

	2014
	380.27
	1147.09

	2015
	276.72
	793.66

	2016
	221.38
	535.04

	2017
	166.03
	324.64

	2018
	110.69
	164.16

	2019
	55.34
	55.34

	2020
	0
	0

	2021
	0
	0

	2022
	0
	0

	2023
	0
	0

	2024
	0
	0

	2025
	0
	

	2026
	0
	

	2027
	0
	

	2028
	0
	

	2029
	0
	

	2030
	0
	


A.5.0 Externalities of Waste Management Options

The following residual treatments are considered within our analysis:

1. Landfill of untreated material;

2. Incineration (generation of electricity only);

3. Two MBT treatment processes:

a. Aerobic Stabilisation (with pre-treated output sent to landfill);

b. Aerobic Biodrying producing SRF sent to incineration (generating electricity only) with rejected material stabilised prior to being sent to landfill.

We have considered emissions of greenhouse gases and the impacts upon air quality that are expected to result from the treatment process, including both direct and indirect impacts (the latter relating to avoided impacts associated with energy generation and the recycling of materials). 

Our approach is to apply external damage costs to emissions of greenhouse gases and a range of air pollutants, allowing for the quantification of impacts in monetary terms. 

The analysis that follows is focussed upon emissions to air. Whilst waste treatment processes may also in some cases affect soil and water quality, data regarding the precise nature of these impacts is less robust. Similarly, we have not included damage costs associated with disamenity of waste treatment facilities, as estimates of disamenity costs vary considerably between the different sources, and are not yet available for the MBT treatment processes.

This section outlines the approach taken within our analysis. Section A.5.1 discusses the generic assumptions which apply to each of the treatment technologies under consideration. These include assumptions relating to energy generation, and the external damage costs applied to each of the air pollutants. This is followed by sections on each of the residual waste treatment technologies in turn. A summary of the results – presented in terms of the external damage costs attributed to each of the treatment technologies - is provided in Section A.5.6.

A.5.1 Generic Assumptions for Treatment Technologies

This section describes the underlying assumptions common to all treatment technologies under consideration within the current analysis.

A.5.1.1 External Costs 

Our approach has been as follows:

· We have used two ‘sets’ of unit damage costs, broadly corresponding to ‘low’ and ‘high’ unit damage costs:

· the first set uses the Low Ireland-specific figures for non-GHGs taken from the Clean Air for Europe (CAFÉ) programme, and the Low figures from the Benefits Table (BeTa) database.
 The figures are given in year 2000 prices, so they are inflated to 2009 prices. Low damage costs for carbon monoxide are taken from a Danish study.
 For carbon dioxide the UK’s Shadow Price of Carbon for 2009 is converted to Euros.
 Damage costs for CH4 and N2O are calculated by multiplying this figure by their respective Global Warming Potentials (GWPs) of 21 and 310. 

· the second set uses the High Ireland-specific figures for non-GHGs taken from the Clean Air for Europe (CAFÉ) programme, and the High figures from the Benefits Table (BeTa) database. The figures are given in year 2000 prices, so they are inflated to 2009 prices. High damage costs for carbon monoxide are taken from the same Danish study as the low costs. For carbon dioxide the high values from the Benefits Table (BeTa) database are used, and converted to 2009 prices.
 Damage costs for CH4 and N2O are calculated by multiplying this figure by their respective Global Warming Potentials (GWPs) of 21 and 310.

Table 74 shows the unit damage costs.

Table 74: Low and High Unit Damage Costs (€/tonne) in 2009 prices

	Emission
	Low Damage Cost 
	High Damage Cost

	CO2
	€30.35
	€32.14

	CH4
	€637.33
	€674.86

	N2O
	€9,408.19
	€9,962.16

	NH3
	€3,213.60
	€9,146.40

	VOCs
	€840.48
	€2,472.00

	SOx
	€5,932.80
	€17,304.00

	NOx
	€4,696.80
	€13,596.00

	CO
	€1.36
	€2.71

	Cd
	€25,956.00
	€25,956.00

	Cr
	€21,012.00
	€21,012.00

	Hg
	€7,416,000.00
	€7,416,000.00

	Ni
	€2,595.60
	€2,595.60

	Pb
	€741,600
	€741,600

	Dioxin
	€45,732,000,000.00
	€45,732,000,000.00

	As
	€98,880.00
	€98,880.00

	PM2.5
	€18,540.00
	€51,912.00


There remain considerable gaps in our knowledge of the environmental impacts of waste management options, and even where the knowledge is ‘emergent’, straightforward approaches to valuing benefits or costs rarely exist. Some of the uncertainties involved in this kind of analysis are highlighted in the conclusions of a recent Danish study, which noted, regarding dioxins from incineration:

The American Environmental Protection Agency put out a draft version of a report from a very thorough dioxin study in 2000 (US-EPA, 2000). This study includes a dose-response model of the relationship between dioxin and cancer mortality. This model and Danish emission and intake data are used in the present report to estimate the socioeconomic costs of dioxin emission from waste incineration in Denmark and it is estimated that these costs are about 13 DKK pr. ton of waste (the uncertainty range is 1-128 DKK/ton). This indicates that dioxin may not be one of the most important kinds of emission from a socioeconomic point of view. Even though dioxins can cause major health problems, the emissions are so limited (6,4-28,9 g pr. year) that the economic damages are probably relatively small. 
Considering the large number of uncertainties, the estimate of 13 DKK pr. ton has to be looked upon as an example of calculation rather than an exact price that can be used directly in economic valuation studies or cost/benefit analyses. One of the major problems of this estimate is that the dose-response model ascribes a very high risk to dioxins. On the other hand, the estimate excludes all morbidity effects and potential damages on the environment. Consequently, it is not possible to asses whether 13 DKK pr. ton is a high or a low estimate.
 
The range of damages referred to equates to a range from £0.93 to £11.85 per tonne of waste incinerated. Considering both the scientific uncertainties in the estimation of impacts, and the unresolved methodological issues which affect valuation techniques, such ranges might be considered quite unexceptional.
 

A.5.1.2 Omissions from the Analysis

The following is a list (almost certainly not extensive) of externalities not covered / not explicitly accounted for by the study. In all cases, the omissions relate to ‘direct’ and ‘avoided’ impacts:

· Disamenity (including odour, nuisance)
The argument that there is insufficient data available to incorporate disamenity in a cost-benefit study comparing landfill with incineration is losing credibility. None of the impacts assessed can be said to have been estimated with a high level of certainty. The standard of proof for disamenity should not, arguably, have to be any higher. However, in comparing a wider range of treatments, we have chosen to omit disamenity from the analysis. Our view is that if disamenity was to be included, incinerators located in dense urban areas would fare worst, and well-managed biological treatment facilities (including quality odour treatment) in rural areas would fare best;
· Air emissions other than the following:

· CO2
· CH4
· N2O

· NH3
· VOCs

· PM2.5 

· SOx
· NOx
· CO

· Cd

· Cr

· Hg

· Ni

· Pb

· Dioxin

· As

· Bioaerosols
It seems likely that the main risks relate to composting and anaerobic digestion where the digestion process includes a post-digestion aerobic step. However, some bioaerosols are likely to be present at all waste facilities. Key uncertainties which remain to be considered relate to the source factor as it relates to biowaste treatments (and, importantly, how the source factors might be reduced) and the exposure response relationship between the micro-organisms which may be released and the population exposed.
· Emissions to land
No emissions to land have been included other than in respect of incinerator fly ash residues. This almost certainly means that the treatment of landfills is too favourable. Where the application of source separated organic material to land is concerned, no environmental disbenefit is assumed to occur on the basis that application rates would not lead to elevated (above prevailing levels) concentrations of potentially toxic elements. A limitation of life cycle assessments is that the blanket application of toxicity weightings to applications of trace concentrations of metals to soil – even where the impact on soil quality is suggested by reputable studies to be very limited – tends to suggest major impacts in terms of toxicity where none may apply; 
· Emissions to water
The emissions to water are likely to be a greater issue for landfills and for anaerobic digestion plants (depending upon the details of the facility’s design and operation). It is sometimes assumed, in cost-benefit analyses, that the environmental costs of emissions to water are reduced, and effectively internalised, through payments for / investments in waste water treatment at waste management facilities. Our analysis includes some estimates of emissions related to treatment of leachate from landfills. No other emissions are accounted for. At compost facilities, it is assumed that the majority of water is re-circulated in the plant. At anaerobic digestion facilities, whether or not, and to what extent, process waters are treated at waste water treatment plants varies. Finally, pollution of water courses can be an issue for incinerators, notably where wet scrubbers are used, but in the facility modelled in this study, water pollution is not assumed to be a major issue. 
· Externalities associated with construction
We have not considered external costs associated with construction of facilities. It is generally stated that these account for a small proportion of the overall impacts. However, it is difficult to be quite so sanguine about this when a cost-benefit perspective, incorporating non-zero discount rates, is employed. All construction-related externalities occur early in time (by definition). Consequently, the construction related externalities will weigh proportionately greater in an analysis using discounting than in one where no discounting is used (for example, in most life cycle assessments). 
· Household time
The effect on household time has not been considered in this study. The reader is referred to a recent study for a discussion of this issue;

· Water use at facilities
This is another impact which is not captured in conventional life-cycle assessment. We have looked at the effect of compost applications on reducing the requirement for irrigation water. We have not looked at the use of water at the plants themselves. Demand is likely to be greatest at incinerators, though equally, low solids AD facilities will require considerable water. The degree to which process waters can be recirculated in the process is likely to vary (for all plant types) with detailed design.
· Land use
Some studies have debated whether or not to assess the opportunity cost of land in the assessment of externalities.
 Generally, however, the view tends to be adopted that land values are reflected in the cost of facilities.
 This has not been included in this analysis.

· Transport
The assumption made is that transport externalities are internalised in fuel and other transport-related duties. The degree to which this assumption holds good relates to the significance accorded to (and the approach to valuing) congestion externalities, if indeed these should be considered as external costs. It can be argued that a proportion of the costs associated with congestion are not ‘external’ insofar as transport decisions are made on the basis of some knowledge as to when congestion is likely to occur. Indeed, in the waste management case, service providers will be sensitive to congestion-related issues in terms of the timing of their collection rounds. However, if marginal congestion costs are estimated on the basis of marginal additions to traffic, these can be quite high, and the assumption that existing duties internalise all externalities almost certainly breaks down.
 Notwithstanding these points, to the extent that the assumption might not be valid, then to the extent that one is seeking to understand changes in the transport externalities across different systems, it can reasonably be argued that these changes are unlikely to have a major influence on the analysis.

A.5.1.3 Emissions Associated with Energy Generation

All waste management processes consume, and in many cases, generate energy. Where energy is generated, it can be considered to replace a requirement for equivalent amounts of power from other sources. 

There are climate change and air quality impacts associated with the consumption and the generation of energy. Emissions from the use of diesel are considered within our analysis, as well as those associated with the use and generation of electricity. These impacts are discussed in the following sub-sections.

Electricity

The carbon intensity of an energy source is the quantity of GHG emissions associated with generating the energy. Where emissions are avoided as a result of generating energy from waste, assumptions regarding which source of energy is considered to have been displaced are important in determining the overall GHG benefit associated with power generation.

Over the period 2005-2007, electricity demand in Ireland increased by 3.1% per annum on average. With a growing demand for electricity, the marginal source of generation – that considered most likely to be newly built in the absence of capacity arising through energy from waste infrastructure – is assumed to be displaced. For Ireland the marginal source would be CCGT gas plant, representing the trend in terms of recently commissioned power generation technology in Ireland.
  The CO2 emissions associated with generating electricity from natural gas are taken to be 360g/kWh.

Natural gas is a very clean fuel and is thus completely combusted at CCGT plant, resulting in negligible emissions of particulates and SO2. The principal emissions to air associated with the generation of electricity using CCGT are therefore NOx and CO. 

The European Commission Reference Document for large combustion plant suggests a range of NOx emissions of 10-130 g/GJ electrical output depending on the size of the plant and the abatement technique employed.
 Measures taken to reduce NOx emissions are less effective at the higher generation efficiencies. The lower end of the range reflects measurements taken at a relatively small (100 MWe) facility using SCR to reduce NOx emissions. We assume NOx emissions of 70 g/GJ electrical output for electricity generated at a new CCGT plant. 
CO emissions are usually lower for CCGT plant in comparison to the NOx emission, although these also vary depending on the size of the facility. We assume CO emissions of 45 g/GJ electrical output for electricity generated at a new CCGT plant based on data obtained from the aforementioned Reference Document.

Diesel

We have used a figure of 3.26 kg CO2 equivalent per litre of diesel (including 0.46 kg CO2 equivalent pre-combustion emissions). External damage costs with respect to climate change associated with diesel use are therefore €0.10 per litre of diesel.

Data regarding the air quality impacts associated with the use of diesel within waste management facilities is taken from the BUWAL life-cycle inventory database produced by the Federal Office for the Environment in Switzerland.
 Total damage costs are €1.66 per litre of diesel if the high external costs are assumed, or €0.57 per litre using the lower costs. Approximately 12% of the total damage cost relates to pre-combustion emissions. The external costs are dominated by NOx externalities which equate to 99% of the air pollution impacts associated with diesel use. 

A.5.1.4 Emissions Avoided Through Recycling

Recovery of material from the residual waste stream occurs at incineration and MBT facilities. 

Most studies provide estimates of greenhouse gas reductions delivered by ‘front-end’ collection and recovery systems, i.e. kerbside or bring recycling, followed if necessary by sorting within a Materials Recovery Facility (if collected in commingled form). Materials recovered from residual wastes, however, have higher levels of contamination as a result of contact with the mixed residual waste stream. Depending upon the material, this contamination may have the following impacts:

· Rather than a ‘closed-loop’ process, materials might be recycled into lower value applications (for example, mixed glass to aggregates or plastics to “plaswood”, which deliver reduced, if any, carbon benefits); and

· Prior to reprocessing, contaminated materials will require energy for cleaning processes - for example, hot-washing of plastics - and thus will deliver lower carbon benefits than clean streams.

The current analysis attributes the same greenhouse gas benefits to recyclables removed from residual waste as those obtained through specific collections. For most dry recyclables, this is a broadly acceptable approach since the effects of contamination are probably such as to affect price more than the associated benefits. However, the approach probably overstates the benefits associated with this practice at present, though this will be true only where it is assumed that plastics are extracted for recycling. Table 75 provides a summary of the values used. 

Table 75: Emissions Avoided Through Recycling from Residual Waste Facilities 

	Material
	Avoided emissions, t CO2e / t recycled material 

	Dense plastic
	0.7

	Steel 
	1.0

	Aluminium
	10.5


Source: WRATE / EcoInvent database, available from http://www.environment-agency.gov.uk/research/commercial/102929.aspx 
The production of materials from recycled input may also result in avoided air quality impacts when the manufacture of these goods is compared to their production from virgin materials. However the air quality impacts associated with these processes are localised. Since most of the manufacturing of material (from either virgin or recycled input) occurs outside Ireland, we have not included these impacts within our analysis, as they will not have a direct impact on Irish air quality. 

A.5.1.5 Residual Waste Composition

The residual waste composition used within our analysis is developed from the recent waste characterisation survey produced for the Environmental Protection Agency by RPS.
 This data is shown in Table 76.
Table 76: Assumed Residual Waste Composition

	Compositional element
	%

	Paper
	Newspapers
	0.99%

	
	Magazines
	0.66%

	
	Other recyclable paper
	0.76%

	
	Non-recyclable paper
	0.51%

	Card
	Cardboard
	3.01%

	
	Card and paper packaging
	8.60%

	
	Card non packaging
	0.43%

	
	Liquid cartons
	1.00%

	
	Unclassified paper and card
	1.29%

	Plastic Film
	Refuse sacks and carrier bags
	3.60%

	
	Packaging film
	3.44%

	
	Other plastic film
	0.33%

	Dense Plastic
	PET clear
	0.50%

	
	PET coloured
	0.25%

	
	HDPE natural
	0.36%

	
	HDPE coloured
	0.18%

	
	PVC natural
	0.02%

	
	PVC coloured
	0.02%

	
	Food packaging
	2.58%

	
	Non-food packaging
	1.29%

	
	Other 
	2.58%

	Textiles
	Natural man-made fibres
	0.89%

	
	Unclassified
	3.99%

	Misc Combustibles
	Disposable nappies
	7.40%

	
	Shoes
	1.05%

	
	Wood (includes furniture)
	4.94%

	Misc Non Combustibles
	Unclassified
	7.40%

	Glass
	Clear bottles and jars
	0.77%

	
	Green bottles and jars
	0.77%

	
	Brown bottles and jars
	0.47%

	
	Other glass
	0.13%

	Ferrous Metals
	Food cans
	1.13%

	
	Beverage cans
	0.57%

	
	Batteries
	0.07%

	
	Other ferrous
	1.31%

	Non-ferrous
	Aluminium foil
	0.14%

	
	Aluminium beverage cans
	0.29%

	
	Aluminium food cans
	0.56%

	Putrescibles
	Garden waste
	2.80%

	
	Kitchen waste
	26.13%

	
	Unclassified
	1.78%

	Fines
	Fines
	5.07%


A.5.2 Landfill

A.5.2.1 Climate Change Impacts

Section discusses landfill gas generation (related to the carbon content of the waste) and its capture. This is considered for the landfilling of untreated wastes and those that have been subject to pre-treatment such as occurs in an MBT facility.

Assumptions regarding landfill gas management are summarised in Section 0 which also includes a summary of the external costs associated with the climate change impacts of landfill.

Landfill Gas Generation

In order to capture the relationship between degradation and residence time, our model links the nature of the constituent organic compounds to the release of greenhouse gases through time-dependent ‘first order decay’ functions (as is done in the Swedish ORWARE model for controlled anaerobic processes).
 Emissions of methane from landfill are allocated to specific years over a 150 year period. The degradation factors within the model have been validated to some extent through assessing the implied methane emissions from the materials and cross-checking against work undertaken in the United States and by the UK Environment Agency.

The constituent carbon fractions degrade at different speeds as a result of variations in their chemical and physical structure. Our model uses three degradation speeds to represent the varying speeds at which carbon degrades within the landfill.
 The simplified grouping of carbon fractions used within the model is shown in Table 77.
Table 77: Simplification of Carbon Fractions for Landfill

	Speed of Decay
	Carbon Fraction(s)

	Fast
	Sugars

	Medium
	Fats, Proteins, Cellulose

	Slow
	Lignin and some Cellulose1

	Notes

1. Some cellulose is bound within the lignin and is therefore similarly resistant to degradation


Source: Dalemo M (1996) The Modelling of an Anaerobic Digestion Plant and a Sewage Plant in the ORWARE Simulation Model, Rapport 213, Swedish University of Agricultural Sciences, Uppsala 1996
To take account of the time profile of these emissions over the 150 year period, the damage costs for landfill emissions are discounted using a declining long-term discount rate as recommended in the UK Treasury’s Green Book
 Table 78 shows the rates at which damage costs are discounted for the relevant time periods

Table 78: Declining Long-Term Discount Rate as Applied to Landfill Emission Damage Costs
	Period of years
	0-30
	31-75
	76-125
	126-200
	201-300
	301+

	Discount rate
	3.5%
	3.0%
	2.5%
	2.0%
	1.5%
	1.0%


The Issue of Gas Capture

There is some debate with regard to both the efficiency landfill gas capture and the proportion of the gas that is used for energy generation. Of these, the gas capture rate is both the most sensitive and the most contested component. 

A previous assessment undertaken by Eunomia used a gas capture rate of 50%, an approach based upon two studies conducted on behalf of Defra by LQM and Enviros.
 A subsequent study conducted by ERM on behalf of Defra, however, assumed a 75% capture rate over the 100 year timeframe assessed.
 A subsequent ERM report acknowledged that if one moved the analysis beyond this (somewhat arbitrary) timeframe, lifetime capture rates might be around 59%.
 Documentation supplied with the Golders model indicates that the expert review group formed as part of that study considered that 85% of the gas would be collected during the gas utilisation phases, and a lifetime 75% gas capture rate appears to have been suggested upon that basis.
 
The wider literature suggests a range of estimates for the efficiency of gas collection with a distinction being made between instantaneous collection efficiencies and the proportion of gas that can be captured over the lifetime of the landfill. 
 Whilst instantaneous collection rates for permanently capped landfilled waste can be as high as 90%, capture rates may be much lower during the operating phase of the landfill (35%) or when the waste is capped with a temporary cover (65%).
 In addition, gas collection is technologically impractical towards the end of the site’s life. The Intergovernmental Panel on Climate Change (IPCC) has recently stated that lifetime gas capture rates may be as low as 20%.
 We would consider, however, that landfills in the UK are somewhat better engineered than in the general (global) case, although a recent report by the European Environment Agency uses the IPCC figure.

We have assumed a landfill gas capture of 50% as our central assumption. Results obtained assuming 20% of the landfill gas is captured are also presented for sensitivity analysis. 

Our model assumes that waste which has been pre-treated (e.g. through an aerobic stabilisation process) will behave differently in landfill with respect to the generation of landfill gas, and that pre-treated wastes will therefore ultimately require a different form of gas management in landfill. The landfill of pre-treated waste is discussed in Section 0.
Energy Generated from Landfill Gas

Energy is generated from a variable proportion of the recovered gas. At times of high flux, emissions can be greater than the capacity of the engines and thus a proportion of the gas must be flared. At times of low flux, i.e. towards the end of the site lifetime, emissions may be too small for the gas engines to function effectively. In such a situation, the usual practice of the landfill operator is to flare the gas.

LQM carried out a survey of landfill operators to estimate the total flare capacity across UK landfills.
 They noted within their analysis that: 

There are difficulties in ascertaining the actual volumes of LFG burnt as detailed records, if they exist at all, will be held by individual site operators. It is rare to find a flow stack with a flow measurement device installed, even though the capital cost of such a device is relatively small.

LQM did not consider the amount of energy generated from LFG within their analysis, although they estimated the total flaring back-up capacity to be around 60% of generation capacity. It is usual for landfill operators to maximise energy generation as this represents a revenue stream. We assume within the current analysis that 40% of the recovered gas will be flared. Although it is acknowledged that there is some uncertainty here, the impact of this uncertainty (in terms of CO2 equivalent offsets associated with energy generation from landfill) is relatively small.

Oxidation of Landfill Gas

Some of the uncaptured landfill gas will be oxidised as it passes through the cap to the surface, the proportion being dependent upon the nature of the cap. The USEPA suggests a range of 10% to 25%, with clay soils at the lower end of the range and top-soils being at the higher end. This reflects a figure proposed by Brown et al in 1999 in a study on behalf of what was then the DETR.
 A similar value was proposed by the IPCC. 

However, a recently published review of the wider literature on this subject suggests that the mean fraction of methane oxidised was 36% (an average across 42 studies taken in a variety of locations).
 We have retained the 10% figure assumed by the IPCC and USEPA, but acknowledge that this is likely to overestimate fugitive emissions of methane occurring from landfill in many cases.

Landfill of Pre-treated Waste

Under the very low fluxes of landfill gas assumed to occur when pre-treated wastes are landfilled, the methanotrophic bacteria within the soil cover can oxidise a much larger portion of the methane delivered them, oxidising up to 95-100% of the emission.229 Fugitive emissions of methane are therefore minimal in this case. Landfill gas capture is not necessary (the low flux makes this technically infeasible, as was previously discussed in Section 0) and therefore no energy is generated from the landfill gas. 

Our central assumption is that 90% of the methane is oxidised by the landfill cover when pre-treated waste is landfilled. For sensitivity analysis, we also present results for pre-treated material assuming the same landfill gas management as for the untreated material. 
Summary of Assumptions - Climate Change Impacts of Landfill

Table 79 summarises our assumptions with regard to the management of landfill gas for untreated waste. These landfill gas capture assumptions result in total climate change impacts of €79.80 per tonne of untreated waste to landfill if the high external costs are assumed, or €63.06 if the lower damage costs are applied. The totals include emissions associated with energy used at the landfill (although these are insignificant in comparison to the direct emissions from the process). 

Table 79: Landfill Gas Management – Untreated Waste

	Parameter
	Assumption

	Proportion of methane captured (central assumption)1
	50%

	Proportion of captured methane used for energy generation
	60%

	Proportion of captured methane that is flared
	40%

	Efficiency of electricity generation, landfill gas engine
	35%

	Rate of oxidation of methane within the landfill cover
	10%

	Notes

1. Results obtained assuming 20% of the gas is captured are considered as sensitivity analysis


Table 80 outlines the central assumptions used to model the behaviour of pre-treated waste in landfill.

Table 80: Landfill Gas Management – Pre-treated Waste (Central Assumptions)

	Parameter
	Assumption

	Proportion of methane captured
	0%

	Rate of oxidation of methane within the landfill cover
	90%

	Notes

We also present results assuming the same landfill gas management as described in Table 79 for sensitivity analysis


A.5.2.2 Air Quality Impacts of Landfill

Landfill of Untreated Wastes
Whilst landfill gas is principally comprised of methane and carbon dioxide, approximately 1% of the volume of the gas is made up of trace elements.  This can include up to 150 substances including halogenated organics, organo-sulphur compounds and aromatic hydrocarbons depending on the nature of the waste.
 

The gases which are emitted in any one year are assumed to be related to the quantity of methane or CO2 produced, depending upon whether one is considering raw gas or gas once combusted (Table 81). Methane emissions to the atmosphere and methane emissions captured are both used to estimate, on a proportional basis, emissions of different trace gases in a given year using the relative composition of gas outlined in below. The way this is done is to normalise the concentrations (by weight) so that:

· Where gas is flared, the emissions of other gases are calculated with reference to the studies by Enviros et al and White et al. The way this is done is by calculating the CO2 content of flared gas and calculating the emissions of other gases through the quantities relative to CO2 as specified in the two studies mentioned;

· A similar approach is used to calculate fugitive emissions, but in this case, the other emissions are calculated relative to the calculated quantity of methane emissions; and

· For gas which is emitted from the gas engine, the emissions of other gases are calculated using the quantities estimated in other studies relative to calculated CO2 emissions. 

There are some inconsistencies in this approach, the principal one being that the White et al data make little allowance for changes in the level of oxidation of methane through the cap of the landfill site. Our model incorporates this as a variable. It is important to appreciate here that oxidation may appear not only at the cap (and typical estimates in the literature are 10%), but also in the leachate, so that total oxidation of methane to carbon dioxide may be greater than is sometimes suggested.

Table 81: Non Greenhouse Gas Emissions to Air from Landfilling 
	
	Emissions mg/Nm3 landfill gas
	Source

	
	Fugitive


Ratio to CH4
	Flaring


Ratio to CO2
	Generation


Ratio to 
CO2
	

	Methane
	1
	0.001818
	0.005714
	Enviros

	Carbon dioxide
	1.733333
	1
	1
	Enviros

	Carbon monoxide
	3.03E-05
	4.09E-04
	4.09E-04
	White et al

	Hydrogen sulphide
	4.66E-04
	1.69E-08
	1.69E-08
	White et al

	Hydrogen chloride
	2.67E-06
	8.64E-05
	1.14E-05
	Enviros

	Hydrogen fluoride
	5.33E-07
	1.82E-05
	1.14E-05
	Enviros

	Chlorinated HC
	8.10E-05
	5.10E-06
	5.10E-06
	Enviros

	Dioxins and furans
	0
	3.36E-13
	5.43E-13
	Enviros

	Total Particulates
	0
	3.64E-05
	0.00002
	Enviros

	Nitrogen oxides
	0
	0.000455
	0.002571
	Enviros

	Sulphur dioxide
	0
	0.000545
	0.0002
	Enviros

	Cadmium
	0
	0
	2.86E-07
	Enviros

	Chromium
	7.12E-08
	1.25E-08
	1.25E-08
	White et al

	Lead
	2.00E-08
	2.49E-09
	2.49E-09
	White et al

	Mercury
	1.41E-08
	2.49E-09
	4.57E-09
	Enviros

	Zinc
	1.68E-07
	6.64E-11
	6.64E-11
	White et al

	Nickel
	0
	0
	3.71E-08
	Enviros

	Arsenic
	0
	0
	4.57E-09
	Enviros

	Total VOCs
	0.000333
	7.73E-06
	0
	Enviros

	Non-methane VOCs
	0
	8.64E-06
	8.57E-05
	Enviros

	1,1-dichloroethane
	0.000036
	0
	0
	Enviros

	Chloroethane
	1.33E-05
	0
	0
	Enviros

	Chloroethene
	1.47E-05
	0
	0
	Enviros

	Chlorobenzene
	0.000032
	0
	0
	Enviros

	Tetrachloroethene
	0.000044
	3.64E-08
	5.71E-07
	Enviros

	Poly-chlorinated biphenyls
	0
	0
	0
	White et al

	Benzene
	3.2E-06
	0
	0
	Enviros


Source: Adapted from White P R, Franke M and Hindle P (1995) Integrated Solid Waste Management: A Lifecycle Inventory, Blackie Academic & Professional, Chapman and Hall; Enviros, University of Birmingham, RPA Ltd., Open University and Thurgood M (2004) Review of Environmental and Health Effects of Waste Management: Municipal Solid Waste and Similar Wastes, Final Report to Defra, March 2004
Landfills produce less of the pollutants for which dose response functions are tolerably well known. No external damage costs have therefore been developed for many of pollutants listed in Table 81. Externalities associated with the non greenhouse gas air pollutants result in damage costs totalling €4.92 per tonne of landfilled waste under the high externalities, or €2.07 if the lower values are assumed. These figures include impacts associated with the use of diesel at the facility, and a small amount of avoided emissions resulting from the generation of electricity from landfill gas.

Landfill of Pre-treated Wastes

Whilst data relating to measurement of trace components in fugitive emissions of landfill gas from untreated waste is relatively limited, even less research has been undertaken into those from pre-treated wastes.
 

Most MBT processes use biofilters (or in limited cases regenerative thermal oxidation (RTO) techniques) to capture trace components from the exhaust gas produced during the stabilisation phase. It would seem logical that there will be fewer trace components emitted through fugitive emissions of gas once the output is resident in landfill following the pre-treatment process.  

Optimized biofilters can remove 50-70% of the total organic content of the waste gas generated during these processes, although their efficiency is in part determined by the volume of gas produced.
 Typical values for efficiency of compound removal are shown in Table 82.

Table 82: Biofilter Efficiencies of MBT Treatment Process

	Waste Gas Component / Substance Group
	Biofilter Efficiency %

	Aldehydes
	75%

	Alkanes
	75%

	Alcohols
	90%

	AOX
	40%

	Aromatic hydrocarbons (benzene)
	40%

	Aromatic hydrocarbons (toluene, xylene)
	80%

	NMVOC
	83%

	PAK, PCB, PCDD/F
	40%

	Odour
	95% - 99%

	Ammonia
	90%


Source: Binner E (2002) The Impact of Mechanical-Biological Pre-treatment on the Landfill Behaviour of Solid Wastes, Biological treatment of Biodegradable Waste: Technical aspects, Workshop 8-10 April 2002, Brussels, pp355-372
A reduction in the externalities associated with emissions of the trace elements found in landfill gas can be expected for pre-treated wastes. Given the lack of data available for such material, however, we have applied the values in Table 81 for both types of wastes. In this context, we acknowledge that our results will underestimate the overall reduction in externalities that will occur as a result of treatment of wastes at MBT facilities. 
A.5.3 Incineration

A.5.3.1 Climate Change Impacts of Incineration

Greenhouse gas emissions occurring as a result of the incineration of waste will be dependent upon the carbon content of the dry material, along with the overall efficiency of energy generation that results from the combustion of that material. Table 83 details the carbon content of waste components together with their energy and moisture content. 
Table 83: Carbon Contents and Energy Content for Materials in the Waste Stream

	
	Total C (% fm)
	Proportion of C that is non fossil2
	Energy content (lower heating value as received)
MJ per kg3
	Typical moisture content

	Paper 
	32%
	100%
	11.5
	18%

	Card
	30%
	100%
	11.5
	24%

	Dense plastic1
	76%
	
	20.0 – 32.0
	18%

	Plastic film
	74%
	
	23.0
	22%

	Textiles
	29%
	50%
	15.0
	19%

	Glass
	0%
	
	0
	2%

	Ferrous metal
	0%
	
	0
	3%

	Non ferrous metal
	0%
	
	0
	5%

	Wood
	23%
	100%
	14.5
	41%

	Garden waste
	26%
	100%
	5.0
	45%

	Food waste
	13% - 20%
	100%
	4.0 – 5.0
	58% - 71%

	Misc. combustibles
	40%
	50%
	14.5
	41%

	Misc. non combustibles
	7%
	
	2.7
	6%

	Fines
	17%
	100%
	4.5
	41%

	Notes

1. The lower values represent PVC material; the upper end of the range HDPE bottles

2. This results in an overall biogenic carbon content of 54% (using the composition analysis provided in Table 76)

3. The overall energy content of residual waste (as received at facility) is 10.8 MJ per kg, based on the composition analysis provided in Table 76 


Sources: Vito (2001) Procesbeschrijving Afvalverwerkingstechnieken: Integrale Miliestudies; Dalemo M (2004) The Modelling of an Anaerobic Digestion Plant and a Sewage Plant in the Orware Simulation Model: Swedish University of Agricultural Sciences, Report 213; Beker D and Cornelissen A (2006) Chemische Analyse Van Huishoudelijk Restafval Resultaten 1994 En 1995, Dutch National Institute of Public Health and the Environment, November 2006; The National Household Waste Analysis Programme (1992); Energy Research Centre of the Netherlands (u.d.) Phyllis Database: The Composition of Biomass and Waste
Energy Use at Incineration Facilities

The energy usage of the plant depends upon the scale of plant, and the nature of the flue gas cleaning system. It also depends upon the presence or otherwise of:

· Mechanical pre-treatment systems;

· Incineration air preheating;

· Equipment for re-heating of flue gas;

· Waste water evaporation plant;

· Flue gas treatment systems with high pressure drops (which demand more powerful fans); and

· Changes in the energy content of input waste (necessitating use of fuel to maintain minimum combustion temperatures).

ERM’s analysis suggests 3.9 kWh electricity is consumed per tonne of waste treated at an incinerator, with process diesel use indicated as 1.2 kg of per tonne of waste.
 They arrived at these figures using Environment Agency data collected for the development of the waste model WRATE. However, they note in their report that:

These process data were used as a substitute for all thermal treatment processes. In reality the ancillary requirements of each will differ, but within the context of the research the more important parameter relates to the energy conversion efficiency of the process.
ERM’s energy consumption figures appear to be very low in comparison to values given in the wider literature. The Draft BREF note for Incineration gives figures of:

· Electricity use
62 kWh per tonne – 257 kWh per tonne, average 142 kWh per tonne; 

· Heat demand
72 GJ thermal energy per tonne – 3,366 GJ thermal energy per tonne, average 433 GJ thermal energy per tonne.

These, in turn, are far higher than figures suggested in, for example, reports by Erichsen and Hauschild (46 kWh electricity per tonne) though this figure reflects only the operation of gas cleaning equipment. 
 The Flemish Institute for Technological Research (VITO) gave the following consumption of energy for processes with and without SCR:

· Natural gas: 7.2 m3 per tonne

· Oil: 4 kg per tonne (or 4.7 litres per tonne)

· Electricity use (per tonne): 80 kWh with Selective Non-Catalytic Reduction (SNCR) pollution abatement, 85 kWh with Selective Catalytic Reduction (SCR) abatement.

To ensure the catalyst is not contaminated by other elements within the flue gas the SCR abatement system is typically located just prior to the emissions stack, which requires the 200°F flue gas to be reheated using additional electrical energy.
 Use of SNCR and SCR systems is discussed further in Section A.5.3.2 with respect to the air quality impacts of these facilities. 
CEWEP’s survey of 97 facilities during 2001-2004 suggested the average electricity used by incineration processes was 78 kWh per tonne of waste input.
 We use the CEWEP figure for electricity consumption with SNCR and VITO’s figures for energy use assuming SCR within the current analysis. We have also used VITO’s data for the natural gas and diesel usage. 

Efficiencies of Electricity Generation 
The efficiency of generation of electricity by an incinerator may be quoted gross, or net of any energy used in the plant itself. The energy use in the plant depends partly upon the nature of the flue gas cleaning system used, but also upon a range of other factors. The relationship to flue gas cleaning is important since it seems likely that as standards for abatement have improved, so the energy used in achieving those levels of abatement has increased also. 

ERM suggested gross efficiencies of 20-27% for conventional incineration with steam cycle electricity generation in a recent report for Defra.
 Fichtner quotes a ‘realistic range’ for net electrical efficiency of 19-27%.
 The highest figures we have seen quoted are those quoted in the context of the Belvedere Inquiry where it was claimed that a net efficiency of 27% would be achieved. This was based around assumptions of a thermal efficiency of 84% and an electrical efficiency of 35%. These are optimistic in the context of efficiencies currently achieved and are likely to be deliverable only at large operating scales. The Draft BREF note gave no case where the net export of electricity exceeded 18%.
 A survey of 25 incinerators across Europe generating electricity only reported a maximum gross energy efficiency of 27.9% with a weighted mean efficiency of 21.8% across the 25 facilities (the mean net efficiency was given as 17.7%).
  The current analysis uses a gross efficiency of 27%, reflecting the top end of the range quoted by ERM and the CEWEP survey. 

N2O emissions are modelled based on previous research undertaken by Eunomia on behalf of WRAP.
 The considerable uncertainty with respect to these emissions is acknowledged within the EU BREF note, which provided a range of 5.5 – 66 g N2O per tonne of waste treated by the facility. We use the mid point of these values within the current analysis. CH4 emissions are negligible from incineration facilities.

The efficiency with which metals are recovered from incineration facilities is modelled based on a survey of Dutch facilities.

Table 84 summarises the assumptions for incineration discussed previously.

Table 84: Assumptions for Incineration
	Parameter
	Assumption

	Gross electrical generation efficiency 
	27%

	Electricity demand for flue gas cleaning
	78 kWh / t input

	Diesel use by process
	4.7 l / t input

	Use of natural gas by process
	7.2 m3 / t input

	Recycling of bottom ash
	50%

	CH4 emissions from process
	0 kg CH4 / t

	N2O emissions from process
	0.04 kg N2O  / t

	Recovery rate for ferrous metals
	70%

	Recovery rate for non-ferrous metals
	30%


A.5.3.2 Air Quality Impacts of Incineration

Typical air pollution control (APC) technology installed in incinerators located in the UK comprises of: 

· Bag filters, used to trap polluted dust (particulate matter) entrained with the exhaust gases;
· Semi dry flue gas scrubbing involving the use of lime neutralizes acidic pollutants (such as SOx) within the flue gas;

· Selective Non-Catalytic Reduction (SNCR) processes, used to thermally reduce NOx by injection of a reducing agent (ammonia or urea) into the post combustion flue gas;

· Activated carbon to deal with dioxin (and furan) formation.

Whilst SNCR processes typically allows the incinerator to meet WID with respect to NOx emissions, use of Selective Catalytic Reduction (SCR) techniques results in significant further reduction in NOx. SCR involves the addition of ammonia and the use of a catalyst (usually made of titanium oxide) to convert the NOx and ammonia into steam and nitrogen.
 The reduction in NOx is typically achieved at the expense of additional energy expenditure, as has been previously discussed in Section 0.
 

NOx emissions have a significant influence on the damage costs attributed to the air pollution from waste incineration facilities. Reductions in NOx emissions results in a considerable improvement in the performance of the facility with respect to external costs attributed to the non greenhouse gas air pollution impacts.

A significant proportion of the NOx emission from waste incineration is generated by the thermal process itself, and is not therefore directly linked to the nitrogen content of waste entering the facility. Data on the chemical constituents of waste varies considerably between different literature sources with the nitrogen content being particularly variable, largely reflecting the natural variation in the nitrogen content of organic material (likely to be the main source of nitrogen within residual waste). We have therefore based our assessment of the air pollution impacts of incinerators upon emissions data, rather than linking to specific chemical elements within the composition.

Our analysis considers emissions from two types of incinerator:

1. A facility that meets the Waste Incineration Directive (WID), typical of those that have installed SNCR to reduce NOx emissions;

2. A facility that significantly out-performs the requirements of the WID through the installation of SCR and wet scrubbing techniques. Emissions are based on data obtained from plant operating in the Netherlands with this type of equipment installed.

Emissions data for the facilities are detailed in Table 85.

Table 85: Emissions from Incineration Facilities

	
	WID compliant facility
	Significantly out-performs WID2

	
	mg/Nm3
	g / t waste1
	mg/Nm3
	g / t waste

	PM10 / dust3
	10.0
	61.0
	0.5
	3.0

	Dioxin (ng ITEQ/Nm3)
	0.1
	0.0
	0.0
	0.0

	NOx
	200.0
	1,220.0
	45.0
	274.5

	SO2
	50.0
	305.0
	1.0
	4.8

	HF
	10.0
	6.1
	0.0
	0.0

	HCl
	1.0
	61.0
	0.5
	1.2

	CO
	50.0
	305.0
	10.0
	55.2

	NMVOC
	10.0
	61.0
	0.5
	3.0

	Total heavy metal
	0.5
	3.0
	0.0
	0.2

	Notes:

1. Assumes an exhaust gas exit volume of 140 Nm3/s, based on data provided by a 650,000 tonne per annum incinerator located in Paris (Source: ExternE)

2. Assumes the use of SCR and wet scrubbing techniques to reduce emissions

3. 70% of PM10 is assumed to be PM2.5 (Source: Chang et al)


Sources: Information Centre for Environmental Licensing (2002) Dutch Notes on BAT for the Incineration of Waste, Report for the Ministry of Housing, Spatial Planning and the Environment, The Netherlands, February 2002; European Commission (2006) Integrated Pollution Prevention and Control: Reference Document on Best Available Techniques for the Waste Treatment Industries, August 2006; ExternE (1999) Externalities of Energy, Vol 10: National Implementation, prepared by CIEMAT for the European Commission, Belgium; Chang M B, Huang C K, Wu J J, and Chang S H (2000) Characteristics of heavy metals on particles with different sizes from municipal solid waste incineration, Journal of Hazardous Materials 79(3): pp229-239
Air pollution control residues from waste incineration facilities consist of a mix of unspent reagents and chemicals extracted from the flue gas. They are typically treated as hazardous waste and are usually required to be sent to hazardous waste landfills. Chlorine, sulphur, and heavy metals are likely to be concentrated in the air pollution control residues produced by incinerators. Ironically, the better flue gas cleaning systems perform, the more likely it becomes that toxic materials are concentrated in these residues. 
Several recent studies indicate that long-term impacts of landfilling this hazardous material may be significant. In a Dutch study comparing the costs and benefits of landfill with those of incineration, the environmental damages associated with air pollution control residues were considered as the most important externality associated with treatment in an incineration facility.
 
Another recent life-cycle study suggests: 

‘The evaluation of waste incineration technologies largely depends on the assessment of heavy metal emissions from landfills and the weighting of the corresponding impacts at different points in time. Unfortunately, common LCA methods hardly consider spatial and temporal aspects.’

Using a geochemical model to model some pollutants, the same study concluded:

‘Landfills might release heavy metals over very long time periods ranging from a few thousand years in the case of Cd to more than 100,000 years in the case of Cu. The dissolved concentrations in the leachate exceed the quality goals set by the Swiss water protection law (GSchV) by a factor of at least 50.’

These impacts are only likely to be significant in the much longer term, and as such have been excluded from the current analysis.

Summary of Air Quality Impacts of Incineration Facilities

The principal determinant of air quality damage costs associated with incineration facilities relates to the NOx externalities – both with respect to direct emissions from the treatment process and emissions generated through the use of diesel in the facility. A proportion of the impact is offset by NOx emissions avoided through the generation of electrical energy (as discussed in Section 0). 

Table 86 details the damages resulting from non greenhouse gas air pollutants emitted at incineration facilities. These externalities are calculated using the emissions data provided in Table 85 and the damage costs for the pollutants provided in (cross reference).

Table 86: Air Quality Externalities from Incineration Facilities

	
	High Externalities (€ / tonne input to facility)
	Low Externalities (€ / tonne input to facility)

	
	Meets WID
	Out-performs WID
	Meets WID
	Out-performs WID

	PM10 / dust
	€3.17
	€0.05
	€1.13
	€0.02

	Dioxin1
	€0.00
	€0.00
	€0.00
	€0.00

	NOx
	€16.32
	€2.99
	€5.64
	€1.03

	SO2
	€5.28
	€0.17
	€1.81
	€0.06

	CO2
	€0.00
	€0.00
	€0.00
	€0.00

	NMVOC
	€0.15
	€0.00
	€0.05
	€0.00

	Total heavy metal
	€0.29
	€0.06
	€0.29
	€0.06

	Total - direct process
	€25.21
	€3.29
	€8.92
	€1.18

	Energy use at facility3
	€9.45
	€9.45
	€3.27
	€3.27

	Avoided emissions4
	- €2.78
	- €2.78
	- €0.96
	- €0.96

	Notes

1. The impacts associated with dioxin emissions are negligible from well managed incineration facilities

2. Damage costs for CO are very low, resulting in low external costs for this pollutant

3. Over 80% of these emissions result from the combustion of diesel

4. Avoided emissions resulting from electricity generation 


A.5.4 MBT - Aerobic Stabilisation Systems

A.5.4.1 Climate Change Impacts of Aerobic Stabilisation Systems
The approach for modelling the impacts of stabilisation processes draws upon work by Eunomia on behalf of WRAP, which was based upon a raft of published research.
 The body of research included work by Baky and Eriksson, Sonneson, and Komilis and Ham, all of whom investigated the link between the biochemical composition of the waste and the release of CO2 within composting processes. This research, together with data sourced from technology suppliers, was used to model the degradation of carbon fractions within our model.

Table 87 outlines the key assumptions within the model for stabilisation processes.

Table 87: Assumptions for Stabilisation Process

	Parameter
	Assumption

	Residence time
	10 weeks

	Electricity requirement
	50 kWh / t input

	Diesel use by process
	1 l / t input

	CH4 emissions from process
	0.01 kg / t input

	N2O emissions from process
	0.04 kg / t input

	Recovery rate for ferrous metals
	80%

	Recovery rate for non ferrous metals
	80%

	Recovery rate for plastics
	70%


Our assumptions for the landfill of pre-treated (stabilised) material have been previously discussed in Section 0.

A.5.4.2 Air Quality Impacts

To minimise emissions from the stabilisation process, air circulation and/or a controlled air supply system is usually installed. Biofilters are typically used to reduce emissions of NMVOC and other organic pollutants emanating from the stabilisation process itself. These involve the use of microorganisms to biologically degrade the pollutants. 

1. The principal air quality impacts are:

2. Energy used within the treatment process, giving rise to damage costs of €3.08 under the high externalities (mostly from the use of diesel);

3. Total direct emissions from the stabilisation process and the landfilling of the residues result in external damage costs of €0.47 under the high externalities (emissions of NMVOCs from stabilisation account for most of this impact). 
A.5.5 MBT Aerobic Biodrying Systems

A.5.5.1 Climate Change Impacts of MBT Aerobic Biodrying Systems
Biodrying systems involve the application of intensive heat to the waste to ensure the removal of moisture prior to it being used as fuel. During this process degradation of some of the carbon fractions will occur as a result of the increase in temperature but the amount of degradation is relatively limited in comparison that occurring during aerobic decomposition (stabilisation) processes.  Biodrying processes are modelled using an analysis of data from technology suppliers.

The central aim of biodrying processes is to produce a fuel. A reject stream is also produced, which is assumed to be stabilised before being sent to landfill, using the process previously described in Section A.5.4.

Table 88 outlines key assumptions used to model the biodrying phase.

Table 88: Assumed Used for Modelling Biodrying Phase
	Parameter
	Assumption

	Residence time in biodrying phase
	12 days

	Residence time of rejects in maturation (stabilisation) phase
	7 weeks

	Electricity requirement1
	40 kWh / t input

	Diesel use by process1
	0.5 l / t input

	CH4 emissions from process2
	0.01 kg / t input

	N20 emissions from process2
	0.02 kg / t input

	Recovery rate for ferrous metals
	80%

	Recovery rate for non-ferrous metals
	80%

	Recovery rates for plastics 
	70%

	Notes:

1. Per tonne input to the MBT facility.
2. Per tonne input to the biodrying process. 


Our assumptions regarding the nature of the SRF produced are detailed in Table 89.

Table 89: Model Parameters for Residual Waste to SRF

	Parameter
	Assumption

	Amount of SRF produced by biodrying process (per tonne to facility)
	0.4 tonnes

	Energy content of SRF (lower heating value as received)
	16.5 MJ / kg

	% of carbon that is non-fossil
	46%


We assume the SRF is combusted at a dedicated incineration facility generating electricity as has been previously described in Section A.5.3. Our assumptions for the landfill of pre-treated (stabilised) material have been previously discussed in Section 0.

A.5.5.2 Air Quality Impacts of Aerobic Biodrying Systems

As is the case with the aerobic stabilisation systems, biodrying plant typically install controlled air supply systems and biofilters to minimise the impact of organic pollutants emanating from the aerobic degradation process.

Pollution abatement techniques employed at incineration facilities have been previously discussed in Section A.5.3.2. Again we have assumed two types of facilities – one which complies with the WID, and a second which has installed additional abatement equipment and therefore exceeds the requirements of the WID. Our assumptions for the landfill of pre-treated (stabilised) material have been previously discussed in Section 0.
1. The principal air quality impacts are:

2. Energy used within the treatment process, giving rise to damage costs of €6.42 under high externalities or €2.22 assuming low external costs. Most of this impact arises from the use of diesel within the facility.

3. Total emissions from direct treatment processes (including the biodrying and stabilisation components and the combustion of SRF as well as the landfilling of residues) result in external damage costs of €10.64 under the higher externalities or €3.69 assuming low external costs. Emissions associated with the combustion of SRF account for over 90% of these impacts. The total direct impact is reduced to €3.27 and €1.15 for the high and low costs respectively if the incinerator significantly out-performs the WID (as previously discussed in Section A.5.3.2).

4. The combustion of SRF is assumed to avoid emissions of €1.67 associated with the generation of electricity assuming high external costs or €0.58 if the lower external costs are applied. 

A.5.6 Summary of Results

Table 90 and Table 91 summarise the results of our analysis, detailing the external costs associated with the different waste treatment technologies under the high and low external costs respectively. Climate change impacts are highly significant for landfill whilst the air quality impacts are relatively more significant for incineration. 

Table 90: Results with High External Costs
	
	Climate Change
	Air Quality
	Total

	Landfill (50% gas capture)
	€80.66
	€5.88
	€86.54

	Landfill (20% gas capture)
	€123.62
	€5.52
	€129.14

	Incineration (meets WID)
	€26.24
	€31.87
	€58.11

	Incineration (out-performs WID)
	€26.24
	€9.96
	€36.20

	MBT aerobic biodrying
	€22.94
	€15.38
	€38.32

	MBT aerobic stabilisation
	€18.82
	€3.55
	€22.37

	MBT aerobic biodrying (50% gas capture)
	€26.67
	€15.38
	€42.05

	MBT aerobic biodrying (out-performs WID)
	€22.83
	€8.02
	€30.85

	MBT aerobic stabilisation (50% gas capture)
	€35.84
	€3.55
	€39.39


Table 91: Results with Low External Costs
	
	Climate Change
	Air Quality
	Total

	Landfill (50% gas capture)
	€63.66
	€2.07
	€65.73

	Landfill (20% gas capture)
	€116.75
	€2.35
	€119.10

	Incineration (meets WID)
	€24.78
	€11.23
	€36.01

	Incineration (out-performs WID)
	€24.78
	€3.49
	€28.27

	MBT aerobic biodrying
	€21.36
	€5.33
	€26.69

	MBT aerobic stabilisation
	€16.13
	€1.23
	€17.36

	MBT aerobic biodrying (50% gas capture)
	€24.30
	€5.33
	€29.63

	MBT aerobic biodrying (out-performs WID)
	€21.36
	€6.99
	€28.35

	MBT aerobic stabilisation (50% gas capture)
	€29.77
	€1.23
	€31.00


A.6.0 Dry Recycling

A.6.1 Climate Change Impacts

Although the concept of energy savings from recycling is well understood, there is rather less by way of consensus as to what these savings actually are. This is especially true where paper and card are concerned. 

There have been several studies of relevance to this discussion, of which one is the international review of the environmental benefits of recycling undertaken by WRAP.
 The review included a range of different re-processing technologies for different materials being recycled across various countries. Their methodology included impacts resulting from the avoided disposal of the material that had been sent for recycling. Although the WRAP review constitutes a comprehensive assessment of the environmental benefits of recycling in many respects, the study suffers from some limitations:

· the majority of studies included within the review focused on the climate change impacts of recycling. Far less information is available with respect to the air quality impacts associated with these processes (what is available is primarily limited to emissions of NOx and SOx only); 

· biogenic CO2 emissions were not considered; 

· avoided emissions associated with recycled material that might otherwise have been sent for disposal via MBT were not included. 

Following the methodology used by WRAP, we consider within the current analysis two types of climate change impacts, as follows:

· emissions avoided as a result of recycled material not being sent for disposal;
· the differential (in air quality terms) between a product manufactured using virgin materials, and one manufactured from recycled input.

Emissions associated with avoided disposal (whether for landfill, incineration or MBT) are calculated using our residual waste treatment model. Emissions differentials associated with product manufacture were taken from the WRATE life-cycle tool, which takes as its reference source the Swiss Life Cycle Inventory database, EcoInvent.
 In addition to the climate change impacts, WRATE also provides a comprehensive life cycle inventory for the recycled material, detailing both biogenic CO2 emissions as emissions associated with other air quality impacts.
 This methodological approach allows:

1. the same data source to be used for both the climate change and air quality impacts for each of the materials;

2. avoided disposal impacts to be calculated using the full range of residual treatment technologies (including the MBT treatments);

3. consistency between the different materials with regard to the calculation of avoided disposal impacts (the majority of life cycle assessments reviewed by WRAP only considered one material);

4. biogenic CO2 emissions to be included for paper recycling.
Table 92 presents the climate change impacts associated with the reprocessing of paper according to the WRATE tool. These impacts do not include those associated with the avoided disposal of that product.

Table 92: Climate Change Impacts: Re-processing of Recyclables (WRATE)
	
	Emissions differential (recycled input vs virgin input) 
kg CO2 equ

	
	GWP 100
	Biogenic CO2

	Paper
	-200
	-263

	Plastic
	-704
	

	Glass
	-24
	

	Ferrous metal
	-995
	

	Non ferrous metal
	-10,365
	


Source: WRATE

Table 93 details the avoided emissions associated with recycling, including the impact of the avoided disposal emissions. These impacts are calculated using the same methodology as for residual waste.

Table 93: Emissions Avoided By Recycling (Including Avoided Disposal)

	
	GWP (tonnes CO2 equ per tonne recycled) including the impact of avoided disposal

	
	Landfill
	Incineration
	Stabilisation
	Biodrying

	Paper (inc. bio CO2)
	-5.20
	-1.24
	-1.78
	-1.49

	Paper (exc. bio CO2)
	-2.43
	0.20
	-0.43
	0.00

	Plastic
	-0.71
	-2.42
	-0.24
	-0.65

	Glass
	-0.11
	-0.19
	-0.14
	-0.13

	Steel 
	-0.38
	-1.00
	-0.23
	-0.22

	Aluminium
	-10.37
	-7.34
	-3.11
	-3.11

	Notes:

Our model includes the biogenic CO2 emissions fluxes associated with paper recycling


Table 94 presents, for comparison purposes, the range of results obtained from the aforementioned WRAP review with respect to climate change benefits attributed to recycling different materials. The table also presents the averages obtained across all the scenarios and studies reviewed, for each of the materials.

Table 94: Climate Change Impacts – Dry Recyclables (WRAP)

	Material
	Disposal method
	No. of scenarios considered
	Average across scenarios (tonnes CO2e) 
	Range across scenarios (tonnes CO2e)

	Paper (all types)
	Incineration
	35
	-0.87
	-3.5 < x < 1.5

	Paper (all types)
	Landfill
	13
	-1.58
	-3.5 < x < 1.5

	Plastics (all types)
	Incineration
	29
	-1.40
	-4.0 < x < 4.0

	Plastics (all types)
	Landfill
	15
	-1.53
	-2.5 < x < 0.5

	Glass (close loop)
	Incineration
	9
	-0.83
	-2.5 < x < 0.5

	Glass (close loop)
	Landfill
	16
	-0.59
	-2.5 < x < 0.5

	Steel
	Incineration
	11
	-0.91
	-3.0 < x < 1.5

	Steel
	Landfill
	8
	-1.69
	-3.0 < x < 1.5

	Aluminium
	Incineration
	10
	-10.50
	-25.0 < x < 1.5

	Aluminium
	Landfill
	6
	-10.00
	-25.0 < x < 1.5

	Notes

Ranges calculated to the nearest 0.5 tonne

Median values close to the average in all cases (so averages have not been excessively skewed by extreme values)

Values exclude biogenic CO2 emissions (this only has an impact for paper recycling)


Source: WRAP (2006) Environmental Benefits of Recycling: An International Review of Life cycle Comparisons for Key Materials in the UK Recycling Sector, Banbury: Oxon, WRAP, May 2006
When results are compared excluding the impact of the biogenic CO2 emissions, it can be seen that our model attributes a higher benefit to recycling (compared to the WRAP average) in only two instances:

· when paper is recycled as opposed to being disposed of via landfill;

· where plastics are recycled rather than being disposed of to an incinerator.

The first of these is likely to result from the lower landfill gas capture used within our residual waste model in comparison to that seen within the wider literature, which results in higher avoided emissions of CH4.

In all other instances our model attributes climate change benefits to recycling that are either close to, or lower than, the average value seen across all studies within the WRAP review. In particular, WRATE appears to underestimate the benefits associated with manufacture using recycled paper in comparison to the average values seen in the WRAP review. When avoided disposal impacts associated with incineration are included, WRATE suggests paper recycling results in a net contribution to climate change of 0.20 tonnes CO2 equivalent (excluding biogenic CO2 emissions). The corresponding average value from the WRAP study for paper recycling is -0.87 tonnes CO2 equivalent.

A.6.2 Air Quality Impacts

As was the case for the climate change impacts, we consider within the current analysis two types of air quality change impacts, as follows:

· emissions avoided as a result of recycled material not being sent for disposal;
· the differential (in air quality terms) between a product manufactured using virgin materials, and one manufactured from recycled input.

Material that has been recycled will avoid the air quality impacts associated with the final disposal of that material. These impacts will directly affect Irish air quality. The principal avoided disposal emissions are presented in Table 95. These impacts are calculated using the same methodology as for residual waste.

Table 95: Avoided Disposal Emissions (Non-GHG)

	Material(s)
	Disposal method
	Principal avoided air emissions (per tonne of material disposed at facility)

	Paper
	Landfill 
	0.9 kg ammonia; 0.7 kg NOx

	Plastic, metals, glass
	Landfill
	0.1 kg NOx (diesel use) 

	Paper
	Incineration
	1.5 kg NOx; 0.3 kg SOx; 0.1 kg particulates

	Plastic
	Incineration
	1.1 kg NOx; 0.3 kg SOx; 0.1 kg particulates

	Glass, metals
	Incineration
	1.7 kg NOx; 0.3 kg SOx; 0.1 kg particulates

	Paper
	Biodrying
	0.8 kg NOx; 0.2 kg SOx; 0.1 kg particulates

	Plastic
	Biodrying
	0.3 kg NOx; 0.1 kg SOx

	Glass
	Biodrying
	0.4 kg NOx; 0.1 kg SOx

	Metals
	Biodrying
	0.4 kg NOx; 0.1 kg SOx

	Paper
	Stabilisation
	0.2 kg NMVOC; 0.2 kg NOx (energy use)

	Plastic
	Stabilisation
	0.2 kg NOx (energy use)

	Glass
	Stabilisation
	0.2 kg NOx (energy use)

	Metals
	Stabilisation
	0.2 kg NOx (energy use)

	Notes

Plastic has a higher calorific value than the other materials so more NOx emissions are avoided through energy generation 


Table 96 shows the air quality impacts associated with the re-processing part of the system (i.e. where a product is manufactured from recycled input). In many cases the production of goods from recycled materials results in reduced air quality burdens in comparison to the manufacture of the same product from raw materials. Much of this reduction results from the lower energy requirements associated with the use of recycled input in manufacturing processes (this is particularly the case for non ferrous metal, the production of which consumes significant quantities of energy). However, such emissions reductions will not have a direct impact on Irish air quality, since a significant proportion of the manufacturing of these products (whether made from virgin or recycled input) occurs overseas. 

Table 96: Avoided Emissions Recycling – Re-processing Impacts

	Pollutant
	Avoided emissions through recycling (kg pollutant / t recyclate)

	
	Paper
	Dense plastic
	Glass
	Ferrous metal
	Non ferrous metal

	NH3
	0.01
	-0.01
	0.16
	0.07
	0.15

	VOCs
	0.04
	3.54
	0.02
	0.25
	2.20

	PM2.5
	0.10
	0.40
	0.19
	0.78
	4.62

	SOx
	0.01
	-0.01
	0.03
	0.01
	0.01

	NOx
	0.92
	5.68
	0.30
	2.70
	18.00

	Cd
	0.00
	0.00
	0.00
	0.00
	0.00

	Cr
	0.00
	0.00
	0.00
	0.00
	0.00

	Hg
	0.00
	0.00
	0.00
	0.00
	0.00

	Ni
	0.00
	0.00
	0.00
	0.00
	0.00

	Pb
	0.00
	0.00
	0.00
	0.00
	-0.04

	Dioxin
	0.00
	0.00
	0.00
	0.00
	0.00

	As
	0.00
	0.00
	0.00
	0.00
	0.00

	Notes

The negative numbers in the above table represent an additional air quality impact occurring as a result of re-processing (in comparison to a situation where the product is manufactured from virgin input)


Source: WRATE

A.7.0 Treatment of Source-Separated Organics

This section considers the treatment of source separated organic material. The following types of treatment are considered within our analysis:

· AD of food waste; 

· Windrow composting of green waste; and

· In-vessel composting of mixed food and green waste

These are discussed in Sections A.7.1 to A.7.3.

A.7.1 Anaerobic Digestion

A.7.1.1 Climate Change

CO2 emissions resulting from the AD of source-separated organic waste are based on the carbon content of the input waste, assumed to 100% food waste for the purposes of this study. The carbon content is calculated on the basis of the total organic content of the waste and its volatile solids (VS) content. A proportion of the total carbon content will be converted to CO2 as a result of biogas combustion for energy generation. A further (albeit small) amount is emitted as CH4 through fugitive emissions occurring during the digestion process. 

Table 97 outlines key assumptions used within the modelling for this study. The biogas is assumed to be used to generate energy using a gas engine, generating both electricity and heat.

A.7.1.2 Air Quality

Emissions are less likely during the digestion phase as the process is fully enclosed. Fugitive emissions (such as those that may occur from the shredding and sorting of the waste) are also likely to be minimal in well-run facilities.
 
It is generally accepted that trace elements of gases such as hydrogen sulphide will be present in the gas generated by anaerobic digesters.
 To reduce emissions from the overall system, biogas is usually cleaned via the removal of hydrogen sulphide, which can be achieved either using activated carbon filtration or by scrubbing with iron salts.  
Where biogas is used to generate energy using a gas engine, emissions are associated with the combustion process. 

Both the approach of Finnvenden et al and that of Baky and Eriksson were based upon modelling of emissions other than methane through the energy content of the biogas. Examination shows, however, that the data used for the calculation are from a study which looked at the performance of gas engines from the late 1980s. It seems unlikely that this data would remain relevant in the present day since the performance of gas engines (in efficiency and in terms of emissions of, for example, NOx) is better than it was almost twenty years ago. The ORWARE figures for NOx are much higher than those from White et al (factor of 70 or so) or from Schleiss (factor of 18 or so). The figures for SOx are greater by a factor of 200 or so than those from White et al. This suggests that although the approach might be interesting, the values being used are outdated.

Table 97: Assumptions Relating to AD Process and Generation of Biogas

	Parameter
	Assumption

	Dry matter content of food waste
	30%

	Organic matter content of VS
	93%

	Carbon content of VS
	45%

	VS content of organic matter
	45%

	VS loss during digestion
	70%

	Methane content of biogas
	60%

	Electricity requirement
	70 kWh / t input

	Diesel use by process
	1 l / t input

	Avoided emissions through avoided fertiliser production / tonne waste1
	0.10 t CO2 equ

	Fugitive emissions (% carbon converted to CH4)
	3%

	Gross electrical efficiency of gas engine
	37%

	Heat generation efficiency of gas engine, CHP mode (excl utilisation)
	40%

	Notes:

1. These avoided emissions equate to the amount of energy required to produce fertiliser.  The fertiliser requirement is assumed to be is displaced as a result of applying the output from AD to land.


Table 98: ORWARE Data Concerning Gaseous Emissions from Anaerobic Digestion
	Gas
	g per MJ of methane

	NMVOCs
	0.06

	CO
	0.25

	NOx
	0.20

	SOx
	0.15


Source: M. Dalemo (1996) The Modelling of an Anaerobic Digestion Plant and a Sewage Plant in the ORWARE Simulation Model, Rapport 213, Swedish University of Agricultural Sciences, Uppsala 1996

SOx emissions are generally a matter for process management. To the extent that they stem from the H2S in raw gas, the emissions are related to the use of, for example, precipitation salts which seek to precipitate out the sulphur emitted from the degradation of proteins as iron sulphide. 

In this study we have used an approach in which the emissions are related to the energetic content of the biogas. However, noting the considerable discrepancy between the sources, we have used a data set where emissions of NOx, N2O and SOx more closely reflect other studies (and more modern engines and emissions abatement).
 These also reflect those figures quoted in the Draft BREF note for Waste Treatment in terms of grams per tonne of waste.

A.7.2 Open-air Windrow Composting of Green Waste

Source-separated green waste can be treated by either IVC or open-air windrow composting facilities. Open-air windrow composting processes are those which occur in the open, usually in piles of triangular cross-section, these being turned periodically to introduce air into the process. In the UK, food waste cannot be treated in uncovered (open-air) facilities.

A.7.2.1 Climate Change

Table 99 outlines the key assumptions used in this study. The principal climate change impacts are associated with release of biogenic CO2 emissions which are not reported in the majority of studies that use a life-cycle assessment approach to analyse the emissions of greenhouse gases.

It is assumed, in the present study, that the quantity of emissions of CO2 is not dependent upon the nature of the facility. What can be said, however, is that the mineralization of CO2 may occur more quickly or more slowly depending upon the process type and the operating parameters. 
The key issue has been to relate the emissions to the input wastes. In this study we have used the approach in which different constituent elements of carbon are taken to degrade at different rates over time. Hence, the modelling of CO2 emissions is based upon the carbon constituents of the input materials. 
Where fresh compost materials are produced (as opposed to very mature compost), CO2 emissions are deemed to be lower in the process itself. However, the less stable material is mineralized further when applied to land, so in the round, and over an extended period of time, the CO2 emissions for the combined process ‘compost plus land application’ are very similar. 
Table 99: Climate Change Assumptions for Windrow Composting
	Parameter
	Assumption

	CO2 emissions from process (biogenic)
	806 kg / t input

	CH4 emissions from process
	0.018 kg / t input

	N2O emissions from process
	0.010 kg / t input

	Non-degraded carbon (retained in biomass) 
	30%

	Avoided emissions through avoided fertiliser production / tonne waste2
	0.05 t CO2 equ

	Electricity requirement
	0 kWh / t input

	Diesel use by process
	1 l / t input

	Mineralisation rate of readily available organic matter3
	20%

	Mineralisation rate of stable humus
	1%

	% of organic matter from compost becoming humus
	25%

	Notes:

1. No action of scrubber or biofilter is assumed for windrow facilities.

2. These avoided emissions equate to the amount of energy required to produce fertiliser. The fertiliser requirement is assumed to be is displaced as a result of applying the compost to land.

3. The mineralisation rate is the rate at which carbon contained within the organic matter (or humus) is assumed to become atmospheric CO2.


A.7.2.2 Air Quality

Gaseous emissions from composting facilities are dependent upon the nature and effectiveness of any measures to control air pollution. Implicitly, this means that gaseous emissions from windrow facilities will be higher for some gases than they will be at enclosed facilities making use of biofilters.
Ammonia

Ammonia emissions are determined by the quantity of ammonium ions, urea, and organically bound nitrogen. The pH value, temperature, ventilation, and the C/N-relation constitute other influencing factors. An increase in the pH value, higher temperature, or better ventilation may all lead to greater emissions. High C/N relations cause NH3 emissions to diminish.
 

Nitrous oxide emissions are also determined by temperature, ventilation, nitrogen content, the C/N relation, and other factors.
 Maximum N2O formation rates are observed if the supply of oxygen during decomposition is insufficient. This may occur, for example, if the partial pressure of oxygen in the rotting material drops to zero due to very high rates of biological activity.
 

Aeration and the C:N ratio are believed to have an important effect on the nitrogen conversion processes. Where composting processes have included manures, intensive aeration in connection with low C-content has been shown to give rise to nitrite accumulation in slurry (up to 33% of the total nitrogen content) and incomplete ammonium oxidation. Low ventilation rates and sufficient carbon supply support the formation of nitrous oxide during nitrification and denitrification processes.
Gronauer et al suggest that around 12% of total nitrogen escapes from the material in the form of ammonia.
 This gave a figure of 0.53kg/tonne waste in raw gas, but 0.0264kg per tonne waste when the air is passed through a biofilter. Gronauer et al also assumed that 0.15kg N2O per tonne waste would be emitted. 
One Swedish study assumed the nitrogen leakage to air was 7.5% of the nitrogen content of the feedstock.
 Of this leakage, it was assumed 89% was emitted as NH3, 9% as N2O and 2% N2. The study for the Danish EPA assumed that of the total amount of nitrogen lost as gaseous emission, 98 % was volatilised as NH3, 0.5 % as N2O and 1.5 % as N2.
 Clearly, these are figures for raw gas as opposed to gas which has been scrubbed. 

Our model assumes nitrogenous emissions from windrow composting processes are as follows:

· 10% of the total nitrogen content of the waste is released in some form. Of this 10%, we further assume that:
· 88% is released as NH3;
· 2% is released as N2 (this is not a problem for the environment); and
· 10% is released as N2O (previously detailed in the section on climate change).
VOCs

Relatively few studies make reference to emissions of VOCs. Komilis and Ham include them in the total inventory, but these appear to be related to energy use on site (which is dealt with separately below). In the UK, the Environment Agency did measure emissions from sites. These are shown in Table 100 below.

Table 100: Emissions of VOCs from Monitoring of Compost Facilities
	Compounds Detected
	g/ tonne of MSW

	m,p Xylene [108-38-3; 106-42-3]
	0.81

	Nonane [111-84-2]
	0.44

	o Xylene [95-47-6]
	0.54

	Beta.-Pinene [127-91-3]
	3.7

	Ocimene [13877-91-3]
	3.0

	D-Limonene [5989-27-5]
	10.5

	Undecane [1120-21-4]
	2.4

	Dodecane [112-40-3]
	1.2

	Methyl-(methylethyl)-Cyclohexane [99-82-1]
	1.5

	Total
	24.0


Source: Environment Agency (2000) Life Cycle Inventory Development for Waste Management Operations: Composting and Anaerobic Digestion, R&D Project Record P1/392/4

We have used the total Environment Agency figure with regard to the emission of VOCs from windrow composting processes. 
Carbon Monoxide

A study by Schleiss, gives a value for emissions of CO as 0.069 kg/tonne of waste input. It is possible that this measurement was made close to ‘hot spots’ and that any CO could be oxidised in passing through the biomass. We have therefore assumed no emissions of carbon monoxide. 

Bioaerosols

Bioaerosols are micro-organisms and other tiny biological particles that are suspended in air. They are respirable and generally invisible. Dusts are small particles that are larger than bioaerosols. They are inhalable but not respirable and are visible. 

Bioaerosols and dusts can both be produced by the composting process. Individuals who work at a composting facility – less frequently those who are located in close proximity to a facility – may be exposed to, and inhale large quantities of bioaerosols, particularly when compost is being moved or agitated, To most individuals, exposure to bioaerosols does not appear to cause significant problems. However, as with some more conventional pollutants, certain individuals, for example asthmatics and the immuno-compromised, may suffer adverse health effects after exposure to bioaerosols. 

Nearby dwellers are not so exposed in most situations. Distances in the order of 200-300 metres are frequently enough for bioaerosols to reduce to background concentrations of airborne microorganisms. In many Member States, such distancing is frequently implemented as a means to reduce odour.

It is assumed within the current study that appropriate siting and management of the composting facility will result in negligible impacts associated with the emission of bioaerosols.  

A.7.3 In Vessel Composting – Mixed Green and Food Waste

A.7.3.1 Climate Change
This study considers two types of aerobic digestion process for source-separated organic wastes – In-Vessel and Windrow Composting. Whilst garden waste can be treated by either process, food waste can only be treated through IVC facilities as a consequence of the UK Animal By-Product Regulations (ABPR).

In in-vessel composting systems, ammonia is usually treated in biofilters. In biofilters, the nitrogen in the ammonia is converted to, in varying proportions, N2, NO and N2O. The last of these is a potent greenhouse gas. The N2O emissions are associated with:

· The process itself (release of nitrogenous gases to the atmosphere as a result of degradation processes); and 

· The workings of the biofilter, which are likely to include conversion of nitrogen in the form of ammonia to nitrogen in the form of N2O.
A study into emissions associated with MBT processes suggests that, as regards N, for every 500 g of N entering the biofilter as NH3, an additional 111 g of N is emitted as N2O.
 This would imply a conversion ratio of 22%. On the other hand, the above figure suggests a low overall rate of destruction of NH3. 

Trimborn et al conclude that independent from the level of NH3 load in the raw gas ca. 29% of the transformed NH3 is released as N2O and ca. 9% to NO.
 

Literature suggests range of removal efficiencies for different compounds using biofilters. Vogt et al assumed a removal efficiency of 96% for NH3, 50% for methane and 50% for total organic carbon. Omrani et al site removal efficiencies of 97-99% for a biofilter using peat, soil and sand, whilst one of sawdust, clay and sand achieved 94% abatement.

Where scrubbing equipment is used alongside a biofilter the potential for further clean up exists. For example, ORA report 100% removal through the combined use of biofilter and scrubbing.
 

· In this study, we assume a scrubber operates before the biofilter. The scrubber is assumed to remove 95% of the ammonia. The remaining ammonia (and other exhaust gases) is passed through a biofilter where, again, it is assumed that 25% of the N in NH3 is converted to N2O.

Table 101 summarises key assumptions used in this study.

Table 101: Climate Change Assumptions for In-vessel Composting

	Parameter
	Assumption

	CH4 emissions from process
	0.018 kg / t input

	N2O emissions from process
	0.010 kg / t input

	Non-degraded carbon (retained in microbial biomass)2 
	30%

	Avoided emissions through avoided fertiliser production / tonne waste3
	0.07 t CO2 equ

	Electricity requirement
	40 kWh / t input

	Diesel use by process
	0.3 l / t input

	Mineralisation rate of readily available organic matter4
	20%

	Mineralisation rate of stable humus
	1%

	% of organic matter from compost becoming humus
	25%

	Notes:

1. Assumes that a biofilter converts 95% of the available NH3 to N2O. 88% of the total nitrogen is assumed to be released as NH3, whilst 10% is assumed to be released as N2O without the action of the biofilter and scrubber.

2. This carbon is assumed to be used for cell reproduction and growth of the microbiological organisms carrying out the degradation process.

3. These avoided emissions equate to the amount of energy required to produce fertiliser.  The fertiliser requirement is assumed to be is displaced as a result of applying the output from AD to land.

4. The mineralisation rate is the rate at which carbon contained within the organic matter (or humus) is assumed to become atmospheric CO2.


A.7.3.2 Air Quality

As previously discussed with reference to MBT stabilisation facilities the potential for further clean up exists at IVC facilities where scrubbing equipment is used alongside a biofilter. Use of this equipment will affect emissions associated with both climate change and air quality impacts at IVC composting facilities. The removal efficiencies of the biofilter and scrubber are outlined in Table 102.


Table 102: Pollution Removal at IVC Facilities

	Pollutant
	Efficiency of removal

	
	Biofilter only
	Biofilter and scrubber

	NH3
	95%
	99%

	N2O
	0%
	0%

	VOCs
	50%
	60%

	Methane
	50%
	50%


The removal efficiency has to be understood in the context of the above discussion. What is being posited is a 50% / 60% removal of more problematic VOCs – thus no damage costs are applied to the remaining VOCs not removed by the biofilter and scrubber.
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