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PREFACE

This report is a contribution to the development and implementation of the concept of end-of-
waste. The concept was introduced by the Thematic Strategy on the prevention and recycling
of waste, adopted by the European Commission on 21 December 2005, proposing that the
revision of the Waste Framework Directive to clarify under which conditions, at European
Union level, waste could cease to be waste and could be regarded as a non-waste materia to
be freely traded as such on the open market.

The revised Waste Framework Directive adopted by the European Parliament and the Council
of the European Union on 20 October 2008, contains provisions to define end-of-waste
criteria that provide a high level of environmental protection and an economic benefit.
Specifications and requirements should be developed in accordance with certain conditions
described in the directive to check if specific waste streams have reached an end-of-waste
status after arecovery operation.

In this context, on request from the European Commission’s Directorate-General for the
Environment, IPTS has developed a general methodology analysing the principles according
to which the criteria should be set up and providing the related anaytical and impact
assessment frameworks required to determine end-of-waste criteria.

The development of general methodology has been a parallel process together with the
development of potential end-of-waste criteria for three pilot case studies, aggregates,
compost, and aluminium and steel scrap. Its refinement is based on the work developed to
determine a set of potential end-of-waste criteria for these three materials. These three
materials are significantly different in terms of market and environmental risks associated.
The general methodology encompasses these different aspects in a general way, in order to
enable its future application to any kind of waste stream candidate for end-of-waste criteria.

The criteria proposed within the pilot case exercises do not prejudge under any circumstance
future work which could be undertaken to develop end-of-waste criteria in the context of the
implementation of the provisions of the Waste Framework Directive. The case studies have
been conducted solely with the purpose of facilitating and illustrating the development of the
genera methodology.

The findings presented in this report are the result of different types of research and
approaches. A literature review and assessment was done in order to understand the current
practices in the EU. Numerous contacts and six workshops with experts and stakeholders as
well as site visits helped to identify the different views on the end-of-waste concept. Two
external contracts have been launched to gather quantitative data on the waste stream situation
and generation potential on aggregates and compost. The results of the externa studies
conducted by the Austrian Umweltbundesamt for the case study on aggregates and by the
Organic Recovery & Biological Treatment Association together with the European Compost
Network (ECN) for compost are accessible on the JRC-IPTS website.

IPTS has, in the same context, carried out a complementary study to propose waste streams
suitable for end-of-waste criteria based on operational selection criteria according to the
principles of the Thematic Strategy on the prevention and recycling of waste as well as the
revised Waste Framework Directive. For the waste stream selection, specific research on



candidate waste streams was done relating to arisings on a European level, processing
techniques and associated environmental issues to each waste stream. The gathering of this
data was outsourced by means of an external contract to the Institut fir Umweltforschung of
Dortmund University and Prognos AG (Berlin). Based on this work and on the application of
operational selection criteria, alist of the waste streams suitable for end-of-waste criteria has
been elaborated. The outcome of this study is presented in a separate report.

This report is divided into four chapters. The first chapter presents the general methodol ogy
for determining end-of-waste criteria. The three following chapters concern respectively the
findings of the compost, aggregates and scrap case studies.

The case studies have been conducted solely with the purpose of illustrating and facilitating
the development of the general methodology. The development of the case studies took on
different types of research. A desk research and literature review was done in order to identify
the current practices on EU level. Numerous contacts with the industry, site visits and six
workshops helped to identify different views on the concept of end-of-waste. Two external
contracts were launched to gather quantitative data and the generation potential on recycled
and secondary aggregates and compost.



EXECUTIVE SUMMARY

Background

The Thematic Strategy on the prevention and recycling of waste, adopted in 2005 by the
European Commission, proposed to clarify when a waste ceases to be a waste and could be
dealt as a recovered material. The Waste Framework Directive, adopted in 2008, contains a
provision to define, at an EU level, end-of-waste criteria under which waste could cease to be
waste, and could be regarded as a material freely traded in the open market.

The purpose of defining end-of-waste criteria is to facilitate and promote recycling, while
ensuring a high level of environmental protection, reducing the consumption of natural
resources and the amount of waste sent for disposal. Currently, the recycling of certain wastes
IS sometimes hampered by severa factors that could be overcome by determining when a
waste ceases to be a waste and becomes a secondary product.

The lack of harmonisation creates legal uncertainty for waste management decisions and for
the different actors dealing with specific waste streams, including producers and users of the
recycled material. Some Member States have developed different, and not always compatible,
frameworks for regulating the recovery and reuse of secondary materials. In some cases,
materials generated in one country are not considered to be wastes; however, if transported to
countries with different regulatory approaches, they might be considered wastes and require
waste management control, hampering the functioning of the internal market. Consequently,
producers and users tend to restrict themselves to national markets avoiding administrative
and judicial costs or risks of an unclear waste status of the materials.

The legal uncertainty also affects the investment decisions on new treatment capacities for the
management of waste. Such uncertainty comes at a cost when it hinders the development of
the recycling sector where, in fact, conditions would exist for awaste to cease to be waste.

The waste legiglation imposes controls on the reuse of secondary materials, in order to protect
human heath and the environment in their collection, transport, treatment, storage and
tipping. These administrative burdens in some cases might not be necessary where littlerisk is
involved and the certainty of use is guaranteed. Removing the administrative burdens, by
changing the waste status of the material when it is not necessary, may be an economic
incentive encouraging the recycling and reusing of wastes.

For certain wastes, end-of-waste criteria can promote the production of higher quality
secondary products by defining technical and environmental minimum requirements to be
fulfilled by the materials. Information on the product characteristics facilitates their
comparison and may enhance the final quality of the final product leading to an increase in
their demand and a positive on the recycling rates.

The use of waste in replacement of primary materials, in particular if used by final consumers,
is often prevented by the waste status of the material. Waste is associated with discarding and
users may fear to use waste instead of primary materials with a predicted quality. End-of-
waste may help to alleviate any user prejudice, to increase the confidence of the users on
quality standards and to encourage the use of secondary materials.



Objectives

The objective of this report is to provide a general methodology that structures the task of
defining criteria for when a waste ceases to be a waste. The genera methodology can then be
applied on specific waste streams, resulting in end-of-waste stream specific criteria.

In order to develop a robust and coherent methodology applicable on waste streams, its
development has been carried out in parallel with the development of three pilot case studies,
focusing on three different waste streams, significantly different concerning the
environmental risks and market issues. The objective of the three pilot case studies was to
define end-of-waste criteria for each of the waste streams, based on technical and scientific
analysis.

The concept of end-of-waste

The revised Waste Framework Directive (%) establishes certain conditions that have to be
complied with by the end-of-waste requirements. A given waste may only cease to be a waste
if:

* the substance or object is commonly used for specific purposes;

» amarket or demand exists for such a substance or object;

» the substance or object fulfils the technical requirements for the specific purposes and
meets the existing legislation and standards applicable to products;

 the use of the substance or object will not lead to overall adverse environmental or human
health impacts.

Compliance with the two first conditions ensures that the material or substance is more likely
to be put to a useful purpose and less likely to be discarded. These two conditions prevent the
definition of end-of-waste criteria for materials for which demand and market are not yet
developed. The third condition requires that a substance or object can only cease to be waste
if it isfit for lawful use. Once it ceases to be waste, it would be covered by the legislation
applicable to products; therefore end-of-waste would only apply if the use of the material is
lawful. The fourth condition means that the use of the materials or object does not merit the
application of the waste legislation. A comparison between the environmental impact of using
the substance or material under the waste legislation and its use under the non-waste product
legislation should be done to assess the overall impact of the end-of-waste criteria.

End-of-waste criteria are all the requirements that have to be fulfilled by a material derived
from waste, and which ensure that the quality of the material is such that that material will not
be discarded and its use is not detrimental for human health and the environment.

The concept of end-of-waste criteria implies that the waste material has reached a stage of
processing whereby it has an intrinsic value, so it is unlike to be discarded (the very definition
of waste) and has been processed to a point at which its use does not represent a risk to the
environment.

()  Directive 2008/98/EC of the European Parliament and of the Council of 19 November 2008 on waste.



End-of-waste criteria will not be applicable to all wastes but only to specific waste streams for
which end-of-waste criteria can be devel oped, agreed and adopted within the provisions of the
Waste Framework Directive.

End-of-waste criteria do not intend to address decisions concerning strategic waste
management options. The objective is to define technical criteria for determining when a
waste ceases to be a waste, without endangering the environment. End-of-waste criteria are a
tool to help improve recycling by determining when a waste ceases to be a waste,
independently from the waste management option chosen.

The end-of-waste criteria do not exclude materials from being recycled. If a material does not
meet the end-of-waste requirements, this does not imply that the material cannot be recycled
and needs to be disposed. Materials not fulfilling the end-of-waste requirements can be
recycled and reused under the waste regime.

Guidelinesfor the analysis of waste stream

In order to have a sufficient judgement basis for proposing end-of-waste for a certain waste
stream, alarge amount of detailed information needs to be analysed. For any given material, it
is fundamental to identify all relevant material flows, current and potential uses of secondary
materials, processes applied, relevant national and international legislation in place, standards
and user specifications. It is aso important to present the market situation and estimations for
its evolution. The information needs to also include the economic and technical viability of
producing secondary materials fulfilling end-of-waste requirements, the competing materials
in the market, and non-waste legidation related to the use and the management of the
material. The data should demonstrate compliance with the fundamental principles of end-of-
waste, and to draw conclusions on suitable end-of-waste criteria.

The elements of end-of-waste

The conditions set out in the Waste Framework Directive, the rationale for the establishment
of end-of-waste criteria and the detailed data collected are the basis for the elaboration of the
operational end-of-waste criteria through a number of steps. The main target of the criteriais
to ensure the fulfilment of product quality requirements; however, in some cases it may prove
to be more effective in technical and economic terms to define requirements on the quality of
the source materials or on the treatment process. The end-of-waste criteria may be defined at
one or more stages of the recovery chain. The level of detail and complexity of the assessment
on each element of the chain will vary from waste stream to waste stream.

Input material

Some waste types, especialy post-consumer waste, are of heterogeneous composition and
may contain contaminants bearing a potential risk of contamination should these be released
to the environment. In some cases, end-of-waste criteria may include requirements or
limitations at the source of the waste. In general, it is necessary to identify hazardous
substances associated with each waste stream. It must be determined if the hazard associated
with the particular waste stream can be adequately controlled in the processing, or substances



need to be excluded at source. If so, the end-of-waste criteria have to include requirements to
the input material, which can ultimately influence product quality.

Processes and techniques

The processing and the techniques can be used as part of end-of-waste requirements, as they
influence the product quality. Process control parameters (e.g. temperature, residence times,
pH) necessary to guarantee that a specified material quality is achieved may be used as part of
end-of -waste requirements. In some cases, processing control parameters may not be required
where the product quality can be guaranteed by source control and/or by defining product
quality requirements.

Product quality

In order to compete on specific markets, the processed material will have to meet quality
standards and often the material will need to be tested to demonstrate compliance with the
applicable quality standards.

It is also necessary to assess how non-waste (i.e. product) legislation deals with the
environmental risks associated with secondary materials, and to compare it with the
environmental protection provided by waste legislation. Arising from this analysis, additional
product quality requirements, such as pollutant limit values or maximum content of impurities
may be part of the end-of-waste requirements, to ensure that risks are reduced or minimised.

Potential applications

End-of-waste criteria cannot regulate or control the use of the materials. The inclusion in end-
of-waste requirements of conditions for use would contradict the goa of reducing
administrative barriers by imposing aregulatory burden similar or even greater than under the
waste legidlation regime.

However, an analysis of potential uses is required in order to conclude on a potential market
or demand and to assess the environmental risks associated with such uses. If returned to a
manufacturing process, the material is most likely covered by other community legislation
such as the Integrated Pollution Prevention and Control (IPPC) Directive. In other cases, the
material is used directly in contact with the environment e.g. compost or aggregates. The use
of these materials is covered by non-waste legislation that must be fulfilled as part of end-of-
waste requirements. The producer must label the material indicating its suitability for specific
uses described in standards, and if appropriate, its unsuitability for other purposes.

Quiality control procedures

If conditions on source control, processing parameters and product quality standards are
defined as part of end-of-waste requirements, these should be under acknowledged quality
control procedures in order to guarantee the actual fulfilment of end-of-waste product quality
requirements.



Guidelinesfor the impact assessment

A part of the general methodology is to assess the potential impacts associated with the end-
of-waste criteria, to guarantee that the prerequisite principles for defining end-of-waste are
met. The impact assessment analysis should compare an ‘end-of-waste scenario’ to a ‘no
action scenario’.

Environmental and health impact

The assessment should use life cycle thinking covering al environmental and health impacts,
through al environmental media. As far as possible state-of-the-art impact assessment
methods should be used, applying as appropriate pressure, midpoint or end point impact
categories.

The assessment should focus on the direct and indirect effects associated with criteria once
the substances or material cease to be waste. Direct effects associated with the criteria are the
introduction of pollution concentration limits and other criteria influencing the product
quality, as well as change in the regulatory controls and the product market situation. Indirect
effects associated with the criteria are changes in process-related emissions due to product
quality requirements which might lead to an increase in emissions of pollutants,

The approach of the assessment is to calculate the differential between an ‘end-of-waste
scenario’ and a ‘no action scenario’, meaning it will often not be necessary to calculate
absolute indicator values for environmental impacts. The overal balance of the differential
must not be negative, and preferably be clearly positive, otherwise the proposed end-of-waste
criteriawould need to be revised or regjected.

Economic impact

The direct costs and benefits should be analysed and compared both for a case where
materials comply with the end-of-waste criteria and for a case where materials of the same
type do not comply with the criteria, remaining as wastes until the ultimate use.

The fulfilment of end-of-waste conditions has additional costs associated which will have an
impact on the final price of the non-waste product. However, by fulfilling the criteria the
material is no longer a waste; it is a product with an increased value favouring consumer’s
acceptance. Changes in costs and benefits throughout the recovery chain due to end-of-waste
requirements will influence the price of the final product, and this should be quantified as far
as possible.

Mar ket impact

The market impact assessment analyses how supply and demand would change as a
consequence of introducing end-of-waste criteria to the material streams in the EU. The
market impact assessment should cover both materials that comply with the end-of-waste
criteria and materials of the same type that do not comply. The assessment should also
identify possible winners and losers as the result of introducing the criteria, and how the
market for alternative materials would be affected.



Legislative impact

With the end-of-waste criteria, the material or substance is no longer under the waste
legidation. The legidative analysis should cover two different aspects. (a) legidation or
regulations not applicable to waste that will apply once the material ceases to be a waste, and
(b) legidation associated with products, and will apply regardiess of the materia being a
waste or not. In certain Member States, and for certain waste streams, there exists specific
national legislation defining end-of-waste criteria. It can be foreseen that such legislation
would have to be adapted once the EU end-of-waste criteria are introduced.

Other socioeconomic impacts

With the introduction of end-of-waste, at least two main socioeconomic impacts can be
expected. One regards source separation and separate collection of waste that may require
additional involvement and collaboration with the waste producer. The other concerns product
acceptance because, with the end-of-waste criteria, it can be expected that perception of the
consumer will change; the material or substances no longer being labelled waste, having
passed stringent product quality requirements to replace the use of primary materials.

Operational procedure

As part of the methodology, this report includes a description of the operational procedure to
gather and analyse all the needed background information. This procedure should include an
initial investigation to identify relevant waste streams, treatment processes, potential uses and
applicable standards and legislation. Based on this it should be possible to conclude if thereis
a basic need for developing end-of-waste criteria. If so, the next step is a detailed impact
assessment, including the main environmental and human health risks, economic, social and
legidative impacts, and market issues associated with the change of status. This analysis
should identify key elements potentially affected by the change. An expert group consultation
should provide feedback and test the initial findings, or require the provision of additional
information. Ideally, the expert group should be composed of experts from industry, academia
and Member States authorities, bringing the necessary information, knowledge and manifold
insights to the end-of-waste discussion. Based on the conclusions and feedback from the
expert group consultation, it should be possible to draft an end-of-waste proposal and
potential impacts. The expert group should comment on it and a final version should be
prepared. It isimportant to bear in mind that the results of any such study could only become
effective after formal adoption process following the regulatory procedure foreseen in the
revised Waste Framework Directive.

Case studies

The three pilot cases are research-based projects that have been undertaken with the purpose
of helping the development of the general methodol ogy. The main findings served as input for
the development of the genera methodology. The waste streams selected do not take
precedence in the decision of which waste will undergo end-of-waste criteria definition.

The work carried out in these three pilot cases does not predetermine the shape of any future
end-of -waste criteria definition on these streams, which has to follow the provisions described
in the Waste Framework Directive.
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The case studies provide the necessary reference information to propose a set of end-of-waste
criteria. The level of information required varies significantly depending on the case study
under consideration. The background information addresses the different aspects of the
generation, processing and marketing of the three waste streams and the resulting secondary
materials. The cases also provide a description of technical aspects of the recovery processes,
and the aternative treatment options. Moreover, it identifies different potential uses, the
environmental and health impact of production and use, and the relevant legal framework and
standards.

The central part of the case studiesis the analysis of the rationale for end-of-waste criteria, i.e.
the advantages it may deliver compared to the current situation. The cases analyse if and how
the basic general conditions for the criteria can be fulfilled and propose a possible set-up of
compost end-of-waste criteria accordingly.

The last part of the case studies is an assessment of the impacts of the proposed end-of-waste

criteria compared to a‘no action scenario’. The assessment covers the environment and health
impacts, the economic impact, the market impact and the legislative impact.
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CHAPTER 1

Methodology for determining end-of-waste criteria
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1.1 Introduction

The Thematic Strategy on the prevention and recycling of waste was adopted by the European
Commission on 21 December 2005. Notwithstanding the continuing priority to prevent the
generation of waste where possible, one element of the proposals within the thematic strategy
is a revision of the Waste Framework Directive including clarification of certain conditions
under which, at EU level, waste could cease to be waste and could be regarded as a non-waste
material to be freely traded as such on the open market. Through this approach, the intention
is to promote more recycling and use of waste materials as resources, reduce consumption of
natural resources and reduce the amount of waste sent for disposal. The principal definition of
waste remains as something which is discarded is intended to be discarded or is required to be
discarded.

EU waste legislation exists to protect the environment and human health from harm caused by
the improper management and disposal of waste. Powers exist to regulate the processing,
storage, transport and use or disposal of waste material.

Over recent decades there have been many efforts by authorities and companies to improve
and promote waste reutilisation and today such activities are a principal activity of the waste
management industry. Increasingly, various waste streams are now produced, managed and/or
treated to produce a material fit for further use and acceptable by one or more users. Markets
have been established and some standards developed for such material which can be a waste
used as waste in accordance with waste legislation, or a waste that, after fulfilling certain
requirements, is used as a non-waste material outside of waste legidation.

As agenera principle, end-of-waste criteria would reflect that a waste material has reached a
stage of processing whereby it has intrinsic value, so that it is unlikely to be discarded as a
waste and it has been processed to a point at which its use does not represent a risk to the
environment which would otherwise merit regulating the material as a waste. Compliance
with formally adopted end-of-waste criteria would deem the material non-waste across the EU
and would preclude the case-by-case classification of the material as a waste unless, at some
point, it again meets the principal definition of waste. It is important to note that end-of-waste
criteria will not be applicable to all wastes but only to specific waste streams for which end-
of-waste criteria can be developed, agreed and adopted within the provisions of the Waste
Framework Directive.

Potential users of a material which satisfies a set of end-of-waste criteria should be able to
have increased confidence on the quality standards of the material and this may also help to
alleviate any user prejudice against material simply because it is derived from waste.

End-of-waste as a concept already exists in some Member States. It has been observed that
some Member States have effectively introduced schemes under which waste ceases to be
waste and is then used outwith the waste legislation. Such change of statusis generally on the
basis that the wastes fulfil certain criteriaincluding atest of quality and fitness for purpose. It
IS also observed that some Member States allow the utilisation of similar material in specific
applications but it retains its waste status until the point of use and is subject to waste
legidation until that point.

To varying extents, depending on the waste streams in question, existing national schemes
require knowledge and control over the waste source, specific processing parameters and
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ultimate compliance with some technical requirements of one or more users. However, such
national schemes have created legal issues where the product material is moved or traded
between different administrative regions. There are reported cases where a materia is
produced at one location and not considered to be waste; consequently, the holder is free to
sell and transport the material without waste management controls. Subsequently, the
authorities at a border or at the destination of the material do not share the view that the
material is not waste; they demand waste related documents and controls over the material
and effectively block its movement and reutilisation.

One objective of EU wide end-of-waste criteria is to facilitate movement and trading of
suitable material without the risk of its classification as waste on a case-by-case basis within
the EU. It is recognised that both products and wastes can have inherent hazardous properties
which pose a threat to human health and the environment but in many cases there are
alternative environmental protection measures to applying waste legidation.

The methodology and guidelines presented below consist of five parts. Firstly, an analysis of
the concept of end-of-waste, of the principles according to which waste may cease to be waste
and of the rationale for the determination of end-of-waste criteria. Secondly, a framework for
the waste stream analysis including data and information requirements for conducting the
entire end-of-waste criteria analysis. Thirdly, guidance on how a set of end-of-waste criteria
can be developed in a way that ensures that each of these principles is respected. Then the
relevant impact assessments that need to be considered and how these impact assessments
should be carried out are discussed. Finally, since it is envisaged that the development of the
end-of -waste criteria would be a process involving different stakeholders at various stages, an
operational procedure is proposed.

It is important to note that this methodology does not address strategic waste management
issues in the sense of comparing or promoting various options for recycling, use or disposal of
any waste stream. The basic aim of the methodology is ssmply developing criteria for the
removal of the classification of a material as waste in order that it is thereafter treated as a
non-waste product. Any comparison of options is therefore limited to use of a materia as
waste compared to the use of a material as a non-waste product.

The methodology here proposed is not an instruction that can be strictly applied for the
analysis of different waste streams and for the definition of the end-of-waste criteria for each
candidate material. This will not be possible given the large differences in properties and
application options of waste flows currently observed in the EU. Rather, this methodology is
designed, and should be used, as a guideline, its core being a set of elements considered
necessary for defining end-of-waste criteria, but which application in practice isflexible.

The elaboration of end-of-waste criteria to a given waste stream is envisaged as the task of a
technical working group, convened for the purpose, which shall ideally gather experts from
industry, academia and Member State authorities to ensure a robust outcome. The definition
of end-of-waste criteria involves in most cases a preliminary step of detailed analysis and
synthesis of large amounts of information on technology, economy and markets, legislation,
environment and social acceptance.
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1.2 Concept of end-of-waste

The revised Waste Framework Directive (WFD) (?) includes a provision by which certain
specified waste shall cease to be waste when it has undergone a recovery (°) operation and
complies with specific criteria developed in accordance with a number of conditions. These
conditions are:

(a) ‘the substance or object is commonly used for specific purposes;
(b) a market or demand exists for such a substance or object;

(c) the substance or object fulfils the technical requirements for the specific purposes and
meets the existing legislation and standards applicable to products;

(d) the use of the substance or object will not lead to overall adverse environmental or
human health impacts.’

The criteria shall include limit values for pollutants where necessary and shall take into
account any possible adverse environmental effects of the substance or object.’

The criteria shall take into account any risks of environmentally harmful use or shipment of
the substance or object, and shall be set at alevel that guarantees a high level of protection for
human health and the environment.

The first two conditions above are complementary and compliance with these ensures that the
substance or object is more likely to be put to a useful purpose and is less likely to be
discarded. These two conditions preclude the establishment of end-of-waste criteria for
material for which uses and demand are not yet developed. Indicators of compliance with
these two conditions include the existence of trade between supplier and user; normally a
verifiable positive market price paid for the substance or objects and, linked to the third
condition, the existence of standards or specifications used for trading. The existence of
recognised standards and specifications for trading, as it is for instance the case for metal
scrap, isaclear indicator in favour of end-of-waste in these cases.

The third condition requires that a substance or object can only cease to be waste once it has
become fit for use without any further waste-related processing or handling. In essence, once
a substance or object ceases to be waste it would be covered by legidation and standards
applicable to products and end-of-waste can only apply if the subsequent use of the substance
or object would be lawful. Indicators for compliance with this condition include compliance
with any equivalent technical standards and specifications applicable to primary raw materials
used for the same purpose. End-of-waste could not apply if the substance or object in question
requires special measures or processing which would not be required for equivalent primary
raw materials. In the case of recycled or secondary aggregates, compliance with the
requirements of the Construction Products Directive is one indication in favour of end-of-
waste for those recycled or secondary aggregates.

(®  Directive 2008/98/EC of the European Parliament and of the Council of 19 November 2008 on waste.

(®  Theterm ‘recovery’ isused in this report with the definition spelled out in Article 3 of the revised Waste Framework Directive, that is,
‘any operation the principal result of which iswaste serving a useful purpose by replacing other materials which would otherwise have
been used to fulfil a particular function, or waste being prepared to fulfil that function, in the plant or in the wider economy.” Annex |1
of the Directive sets out a non-exhaustive list of recovery operations. Following this definition, the term ‘recovery chain’ isused in
this report to describe the stepwise processing of awaste until it isfit for replacing other materials, see also Figure 1: Recovery chain
and the possible points of intervention of end-of-waste criteria for an end-of-waste candidate product or material.
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The fourth condition basically requires that the substance or object in question does not merit
application of waste legislation to protect human health or the environment. As above, if a
substance or object ceases to be waste then it is covered in respect of risks to human health
and the environment as a product. To assess compliance with this condition it is necessary to
compare the use of the substance or object under the relevant product legislation to the use of
the same under waste legislation. Inclusion of ‘overal’ impliesthat a holistic view be taken in
such a comparison and life cycle thinking should be used to infer compliance or otherwise.

The existence of a market or demand and the purposes for which the substance or object is
used will never be explicitly part of any technical requirements within end-of-waste criteria.
They form part of the background and are thus demonstrated not in the technical requirements
as such but in the analysis of the market and uses prior to development of any technical
requirements. Secondly, there is some scope for confusion between ‘technical requirements
for products to be fit for use in a specific purpose and ‘technical requirements which may be
developed as part of end-of-waste criteria themselves. The former is more related to the
trading of substances or objects and their fundamental fitness for purpose, the latter is
potentially imposed under waste management law for a substance or object to cease to be
waste. Ultimately it is expected that the final report of a technical working group will have to
demonstrate full compliance with the four bullet points of Article 6(1) for any
recommendations to be accepted by the Commission and subsequently adopted. However,
demonstrating ‘compliance’ with Article 6(1) could be more objective in some cases and
more subjective in others. In any case, the technical requirements to be imposed as part of an
end-of-waste proposal would only ever address either Article 6(1)(c) or (d) or possibly both.

Definition of end-of-waste criteria

Substances classified as waste cease to be waste when they have undergone a recovery
operation and fulfil a number of criteria, so-called end-of-waste criteria, developed according
to the basic concepts set out in the four conditions of the WFD described above.

End-of-waste criteria are all the requirements that have to be fulfilled by a material derived
from waste, and which ensure that the quality of the material is such that its use is not
detrimental for human health or the environment.

Given the different nature of existing end-of-waste candidate materials, and the environmental
concerns associated to them, it is obvious that end-of-waste criteria are material-specific, and
will be defined individually for different categories of waste and its potential secondary
products and applications.

The focus of the criteria is the quality of the material candidate for end-of-waste (see
Figure 1). However, defining specific characteristics, composition and limit values of
pollutants in the secondary material is not the only leverage point available for achieving this,
and there are a number of possible options for ensuring this quality, which may be more
effective in technical and economic terms. For instance, some end-of-waste criteria may more
effectively be defined on the quality of the source waste (e.g. by source separation of
materials like construction and demolition waste, paper, or glass), on the processing (e.g.
control of temperature in compost) or on the use (e.g. labelling with recommendations for the
application of nutrient-containing waste in agriculture).
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Figure1: Recovery chain and the possible points of intervention of end-of-waste
criteriafor an end-of-waste candidate product or material.

INPUT
MATERIAL(S) QUALITY

(WASTE)

CONTROL OF
INPUT

PROCESSES QUALITY
AND P CONTROL OF
TECHNIQUES PROCESS

Other SECONDARY
secondary PRODUCT / QUALITY

products / MATERIAL

materials (Eow CANDIDATE) GEEECE CRETH CONTROL OF

Eow CANDIDATE

pEEn
peEEEm
FuREEEEEEE

Ll
L Ll
+ Other . POTENTIAL GUIDANCE / QUALITY
= pbtential = USE/ P T CONTROL OF USE
* usesand = APPLICATION
:
-
-

] aPphcanons
] | |

REPLACEMENT OF
A
PRODUCT /
MATERIAL

Through the assessment of three case studies on compost, scrap metal and aggregates, it has
also been learned that a complete analysis of risks to human health and the environment needs
the use of a holistic approach that includes one or more of the following elements of the
recovery chain (see also see):

input materias;

processes and techniques;
quality control procedures;
product quality;

potential applications or uses.

In some cases, end-of-waste could apply equally to substances and objects from more than
one source and in other cases, end-of-waste could apply only to one specific source. By way
of example, whether scrap metal is separated at source and is already clean enough for direct
reuse or is separated and cleaned in processing to an equivalent standard, basically the same
technical standards could apply, it is merely a question of when all the criteria are fully met.

An aternative example is with secondary or recycled aggregates. Whereas it is possible that
uncontaminated hard waste from selective demolition, i.e. crushed bricks and concrete, could
be considered to be directly fit for use as aggregates without further requirements to prove
that they comply with minimum environmental requirements, some ashes and slags could
equally be fit for similar use as aggregates but it will have to be proved that they comply with
some chemical standards.
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However, there are cases where the processing of one waste stream gives rise to a number of
output material streams, some of which could be products and some of which would be waste.
In these cases, end-of-waste may only apply to specific applications of some of the outputs,
and not generically to the original waste stream and all its outputs. By way of examples, waste
tyres and end-of-life vehicles are typically processed into their component parts before
becoming directly fit for a number of further uses and therefore potential candidates for end-
of-waste. Tyres can be used whole as filler materials in civil works, as fuel in cement kilns,
and as cushioning element in harbours and motorsport circuits. Being that the contact with the
environment is different in these applications, not all of them may follow the same end-of-
waste requirements. Tyres can aso be processed into rubber crumb, steel, and textile; al three
with a spectrum of possible uses. In this example, if end-of-waste is appropriate at all it would
not apply to waste tyres as such but to specific uses of it or of its processed material fractions.
End-of-life vehicles are similarly broken into their component parts of ferrous metals, non-
ferrous metals, plastics and low density ‘fluff’ after decontamination steps to remove fluids,
batteries, etc. Again, if end-of-waste is appropriate at all, it would not apply to end-of-life
vehicles as such but to the material output streams from ELV (end-of-life vehicles) processing
in specific applications.

Rationale of the establishment of end-of-waste criteria

The purpose for defining end-of-waste criteriafor a particular waste stream is to facilitate and
promote recycling, ensuring a high level of protection of the environment and the economic
feasibility of the process.

The recycling of wastes is sometimes hampered by several factors which could be partially or
totally overcome by defining a clear border when a waste ceases to be a waste and becomes a
secondary product. The paragraphs below, which are based on the analyses carried out in the
context of the case studies, discuss in genera terms the rationale of adopting end-of-waste
criteria as a mean to promote recycling. The reasons to establish end-of-waste criteria will
have to be discussed for each waste stream under consideration.

Improve the functioning of theinternal market.

The lack of harmonisation may create legal uncertainty for waste management decisions and
for the different actors dealing with specific waste streams, including the producers and users
of recycled material. The uncertainty arises especially when trade between Member States is
involved. Some Member States have developed different, and not always compatible,
frameworks for regulating the recovery and reusing of secondary materials. In some cases
secondary materials produced in one Member State according to national rules are not
considered to be wastes. They are transported and used within the country as products without
waste management controls. However, the trade between different countries of these materials
may be prevented by a different regulatory approach in the country of destination.

As a conseguence, producers and users tend to restrict themselves to the national (or regional)
market because they want to avoid the administrative and judicial costs or risks of an unclear
waste status of the material. This means that the materials do not always reach the place
where they could in principle be used best, i.e. economically and delivering the highest
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benefits with the proportionally lowest environmental and health risks. The volume of traded,
recovered waste could increase with clear rules about when waste ceases to be waste.

The analysis of specific waste streams should show whether European-wide criteria may
contribute to eliminate trade barriers and provide environmental and economic benefits.

I ncrease recycling capacity

The legal uncertainty regarding the status of certain materials can also affect investment
decisions on new treatment capacities for waste management. It is reported that material
classified as non-waste by one authority has been regarded as waste by another authority thus
effectively blocking the use of that material as a non-waste product. Such uncertainty
evidently comes at a cost when it hinders the development of the recycling sector in situations
where, in reality, the conditions would exist for waste to cease to be waste.

Uncertainties regarding the status of the waste hindering the development of the recycling
sector may easily lead to opting for another waste treatment option even if a need and
environmentally suitable absorption capacity for the recovered waste exists.

It should be assessed whether harmonised end-of-waste criteria can promote for certain waste
streams the development of the recycling sector, by encouraging investments and
discouraging other less favourable waste management options.

Remove unnecessary administrative burdens

The waste legiglation imposes controls to waste materials in order to protect the human health
caused by the collection, transport, treatment, storage, and tipping of waste. In some cases
these administrative burdens may not be justified for wastes where little risk is involved and
the certainty of use of the material is guaranteed. Administrative procedures associated with
the waste status have also an economic impact on the final price of the secondary material.
Additionally the administrative burdens associated with the use of the secondary materials
(e.g. the need for a waste permit) influence the user’'s decision to use secondary material
instead of primary materials.

The analysis of specific waste streams should show whether the removal of administrative
burdens associated with the change of status of waste, when this status is not necessary, may
be an economic incentive encouraging the recycling and reusing of the secondary materials.

Promote higher quality of secondary materials

End-of-waste criteria can promote, for certain waste streams, higher quality of secondary
materials by defining the technical and environmental minimum requirements to be fulfilled
by these materials. Such requirements may include limit values for pollutants, specifications
on properties adding value to the product and, eventually, standardisation in sampling and
testing.
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Information on product characteristics facilitates their comparison and may enhance the final
quality of the products, increase their demand and have a positive impact on recycling rates.
In this respect it is important to dispose of reliable and comparable information on the
environmentally relevant product properties. Claims made on product properties must
correspond closely to the ‘real’ properties, and the variability should be within known limits.
Harmonised end-of-waste criteria may also be an opportunity to promote quality assurance
schemes recognised at European level.

The production and use of high-quality material could be encouraged by the end-of-waste
criteria, becoming a preferable option compared to lower quality materials for users and
operators of recycling plants and in strategic waste management decisions.

Improve user perception

The use of waste in the replacement of primary materials, in particular by final consumers,
€.g. compost or aggregates, is often prevented by different prejudices against material smply
because it is legally classified as waste. Waste is associated with discarding and users may
fear using waste instead of primary material which has a predicted quality.

For those waste streams that are further processed by industry, e.g. waste paper or waste
glass, the waste status has, if any, a minor influence in the perception of the user.

End-of-waste criteria may alleviate any user prejudice, increase the confidence of the users on

the quality standards of the material and encourage the use of secondary materials instead of
the primary materials.

22



1.3 Waste stream analysis — data requirements

The case studies on compost, metal scrap and aggregates have made it clear that there is a
large amount of detailed information which one needs to examine in order to have a sufficient
judgement basis for proposing end-of-waste criteria. The data needs include aspects such as
the technical and economical viability of producing a material conforming to end-of-waste
criteria, competing materia in the perceived market and non-waste legislation which would
regul ate the management and use of the material. Full market and environmental assessments
are required to reach robust conclusions on the overall beneficial or detrimental monetary,
environmental and health impacts of applying end-of-waste criteria.

A numbering and brief description of the specific data elements considered necessary to
prepare end-of -waste criteria are presented in this chapter.

For any given material, it is fundamental to reach a deep understanding on how the recovery
chain applies to the material: how collection is structured; the treatment processing involved;
the applicable legidation; the utilisation options of the secondary material.

The precise data needs to draw conclusions on possible end-of-waste criteria and to
demonstrate compliance with the fundamental principles, expected to vary from case to case.
Therefore, in the study of each waste stream it will be necessary to work within the
constraints of data availability and accuracy yet follow a practicable structured approach. It
should be noted that data collection and analysis is all geared to demonstrating the extent of
demand for a material and identifying any risks to human health and environment associated
with its storage, transport and use.

1.3.1 Data and information requirements
Background data are required for each waste stream on:

all relevant material flows,

current and potential uses of secondary material;
processes applied;

relevant national and international legislation in place;
existing quality assurance schemes;

standards and end user specifications,

present market and estimation/scenarios for its evolution.

As far as necessary to draw robust conclusions appropriate for EU measures, data should
cover the EU-27 and should cover a representative period of time to demonstrate trends and
facilitate some future prediction. It is foreseen, however, that comprehensive data may not be
available and expert judgement will need to be applied as to whether there is sufficient data to
reach a sound conclusion on each point.

1.3.2 Material flows (eventual sub-streams)

Characterisation of the material flow:
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e identification and brief description of material sources;

e information about its typical composition;

e (uantitative description (per country, tonnes per year, and per material subclass
including a number of preceding yearsin order to demonstrate trends);

e extent of any separated collection of material;

e amount used per type of application.

1.3.3 Uses
Identify the potential uses for the recycled/secondary materials:
o suitability of the recycled/secondary materidls,
e technical limitations, if any, in respect of each possible use;

e potential of recycled/secondary materials to substitute primary/aternative materials.

Quantify the amounts of the alternative materials that are used for the same purpose (kg/year,
for each Member State and type of use).

Environmental risks associated with the shipment and use of the recycled/secondary material.
Life cycle issues associated with future uses of recycled/secondary material or the ultimate
fate.

1.34 Processes applied

Processes/treatments involved in the production of recycled/secondary materials:

o technical description of applied processes and techniques;
e emission levels and consumption of utilities;
¢ waste streams from the processes.

135 Relevant legislation

Specificaly, in order to inform any conclusion on the impact of proposed end-of-waste
criteria and in order to introduce precautionary measures into an end-of-waste proposal, the
legislation which would apply to the material either as a waste or as a non-waste and what
environmental protection provisions apply from such legislation needs to be well understood.

1.3.6 Existing quality assurance schemes

Information on the key elements of currently applied quality assurance schemes for the
production of equivalent or similar materials.
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1.3.7

Standards and user specifications

International, national or industry specific standards and user raw material specifications must
be satisfied for acceptability for a subsequent use.

1.3.8

Assessment of market (demand)

A description of the market or markets for which the material in question is to be directed and
each market to be described in terms of its geographical capacity and its price elasticity.

Geographical generation potential considering the availability of the input materials
and their alternative treatments.

Amounts of competing materials that are used for the same purpose.

Potential for substituting natural resources.

Market potentials for the different uses.

Absolute price of the recycled/secondary materials and relative to the primary
materials substituted.

Imports/exports potential per country of origin/destination (proximity and the
price/transport cost relation analysis).

Transport potential.

Analysis of sensitivity to variation in transport costs (fuel).

Trends, time expectations and critical factors for exploiting market potentials.
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1.4 Set of end-of-waste criteria

The conditions set out in the Waste Framework Directive, the detailed data collected as
proposed in the previous section and the rationale for the establishment of end-of-waste
criteria are the basis for the elaboration through a number of steps of the operational end-of-
waste criteria. This chapter presents guiding principlesto thisaim.

The criteria would ideally be circumscribed to ensure the fulfilment of a number of
specifications on the quality of the material candidate for end-of-waste. However, it may
prove more effective in technical and economic terms to define end-of-waste criteria on the
quality of the source waste, on the processing, or on the use. The end-of-waste criteria may be
defined at one or more of the stages of the recovery chain.

The level of detail and complexity of the assessment on each element of the chain will vary
from case to case. Each element should be developed both individually, to ensure a robust
approach, and holistically to avoid any conflict or duplication between different elements of a
set of end-of-waste criteria.

14.1 Input material

As waste is inherently a heterogeneous source of material, it is foreseen that, in many cases,
end-of-waste criteria for a specific waste stream will include some requirements or limitations
as regards the original source of waste material. This could be on the basis of positive listing
or negative listing of waste streams or specific characteristics. Such control is seen in certain
cases as a fundamental step to reduce the risk of potential pollutants or contaminants in the
product. Whilst a degree of control can be exerted through the imposition of limit values for
potential pollutants in the processed output material, it is rarely technically and economically
feasible to cover every aspect by this means alone. Source control inevitably means excluding
some material from the processing chain potentially leading to end-of-waste status, although
its recovery and reuse as waste remains a possibility.

The technical and economic feasibility aspects of waste reutilisation are more of a barrier for
mixed waste streams than for specific source-separated waste streams but then the cost of
collecting separate waste streams can become a counter issue. There are many examples
where, within a category of waste, there are substances or specific material streams which
would pose a significant risk to the environment during collection, storage, transport,
processing or use of the material.

By way of examples it is documented that some old asphalt road surfaces contain tar as a
binder and the level of PAHSs present in this waste stream supports its exclusion from direct
recycling. The tar components can be destroyed by specific thermal treatment after which the
aggregates may then be suitable for recycling but the case study on aggregates proposes that
road residues containing tar cannot cease to be waste. In this case, only road residues free of
mineral waste and tar can be acceptable input material for the product material to cease to be
waste.

It is also accepted that old structures and buildings can contain hazardous substances such as

asbestos, PCBs, PAHSs, or other hydrocarbons as a result of contamination during the
construction or life of the building. If these hazardous substances are not removed from the
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structure before it is demolished then it is not technically feasible to remove them later by
processing and there is a risk that they are dispersed through the final product material. On
this basis the end-of-waste criteria developed for recycled aggregates accepts that selective
demolition of structures, which guarantees that all hazardous substances are removed prior to
demolition of the structure, is sufficient on its own for the aggregates produced by that
technigue to cease to be waste without further testing due to their inherently low risk to
human health and the environment. On the other hand, recycled aggregates produced where
selective demoalition is not used can only cease to be waste after meeting leaching limit
values.

In considering source waste materials which are suitable for composting, there may be some
waste sources which, although technically compostable, would bring undesirable substances
or characteristics to the product compost and these should be excluded on environmental
grounds from the production of compost intended to be used as non-waste product. On this
basis the end-of-waste criteria for compost includes a limit on levels of heavy metals and
persistent organic pollutantsin al input material to the composting process.

In general, therefore, it is necessary to establish the substances and hazards associated with
each waste stream being studied which potentially could be processed into a substance or
object to which end-of-waste criteria could be applied. In each case, it must be determined if
any hazard(s) associated with a particular waste source can be adequately controlled in some
way during processing or whether they need to be excluded at source to provide the requisite
product quality. In which case the hazards need to be described and the level of source control
considered necessary must form part of the ultimate end-of-waste criteria. In some cases
source control may not be required where product quality can be assured by applying process
controls and/or simply by stipulating product quality standards. The procedure is described in
Figure 2.
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Figure 2: Guidance to develop end-of-waste input material criteria.

Input materials
Study how the waste streams (different sources and
compositions) condition the environmental and health
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Waste stream Waste stream
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end-of-waste criteria of-waste criteria
Conclude on:

Can the desired quality of the secondary product be
achieved by processing after collection?

No l hd ¢Yes
Include requirements for No specific
waste collection (e.g. requirement for
source segregation) collection
1.4.2 Processes and techniques

The second element for end-of-waste criteria could be some control over processing itself,
possibly including technical process parameters and key process steps necessary to achieve a
specific result meeting requisite product standards. It should be noted here that any processing
of waste will be subject to regulation under waste regulation.

The most basic processing required is sorting of the waste into usable fractions and reject, the
most basic test of quality can be as simple as visua checking at various points of the
production chain. More complex processing and quality control can extend to blending of
various waste sources, chemical stabilisation, chemical or biological processing, particle size
reduction and full chemical analysis of the product to determine compliance with a standard
relevant to a downstream user. To ensure quality of final product it is required that a waste
material passes through some sort of quality controlled process to make sure it isfit for one or
more specific uses.

The processing of selected waste streams will have a direct effect on the cost and quality of
material produced. Process control parameters necessary to guarantee that a specific quality
material is produced may include essential steps in processing, essential chemical or physica
targets to be met in the process (temperature, residence time, moisture content, pH are all
indicative examples of process parameters).
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For al possible variants of processing, and for each step in the process chain, it must be
determined which process parameters (if any), need to be controlled to ensure that the product
meets relevant standards and to provide the requisite high level of protection for human health
and the environment when the material is shipped or used as non-waste. These key process
parameters (if any) must form part of the end-of-waste criteria for the case in question. As
previously, process control may not be required where product quality can be assured by
applying source controls and/or simply by stipulating product quality standards. Figure 3
illustrates this procedure.

Figure 3: Guidance to develop end-of-waste processing criteria.
Processes
Conclude on:

Is it effective to control the environmental and
health risk of the secondary product by
requirements regarding the  treatment

processes?
Yes X No
A4
A 4
Include end-of- No process
waste requirements requirements
for process

1.4.3 Product quality

In order to relate to specific markets, processed material will need to meet some sort of
quality standard. In some cases, it is foreseen that the product material will need to be tested
to demonstrate compliance with the applicable quality standards if the source control and
process control do not in themselves dictate the product quality. It should be borne in mind
that sampling and analyses can be expensive, especialy if repeated frequently.

Where national or international quality standards exist for a material, it is likely that existing
processors and customers have already developed systems for production and use, based on
those standards. Notwithstanding recognised quality standards, for each potential application
of the material, there are likely to be specific user requirements in terms of material
characteristics, amount of material available and consistency over time. Any end-of-waste
criteriamust be consistent with such user requirements if the market is to be sustained.

All established standards for the product need to be identified and recorded. In each case the
legal and geographical basis should be noted; for example, if there are internationally agreed
standards and specifications commonly used in trading or if there are ad hoc agreements
between individual suppliers and users. It should also be noted if the standards apply
specifically to the material as waste or apply to al competing products irrespective of their
status as waste or product.
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Whether or not such national or international standards exidt, it is necessary to assess the
environmental risks associated with storage, transport, processing and use of each material in
question and to consider how waste legislation provides protection against those risks
compared to how non-waste product legislation would provide protection. Arising from this
analysis of risks associated with the various waste sources and the processing possibilities,
specific and additional product quality standards, such as pollutant limit values, maximum
content of impurities, etc., may be incorporated into the end-of-waste criteria to ensure
environmental risks are reduced or eliminated. Figure 4 illustrates how the technical and
environmental requirements are incorporated in the end-of-waste criteria.

Figure 4: Guidance to develop end-of-waste product quality criteria.

Product quality

A

Technical Environmental and
requirements health requirements
Conclude on:
Y Is the product legislation enough
Identify the to control the environmental and
technical standards health impacts?

or specifications the
product needs to

O—

comply with Yes No
No need for Include product
additional requirements that limit
requirements the environmental and

health risks, e.g.
pollutant limits

There are a number of possible bases for developing these specific and additional end-of-
waste quality standards including the application of best practice throughout the sequence
from source to production. Alternatively quality standards could be derived which are
comparable to primary materials which may be substituted by the ex-waste product. In any
case, any quality standards should be derived to contribute to a high level of protection for
human heath and the environment during shipment and use of the material and such
standards should be explicit within the end-of-waste criteriafor the case in question.
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144 Potential applications

Whilst consideration of potential uses is required in order to establish market or demand and
environmental risks associated with such use, it is envisaged that end-of-waste criteria could
not actually regulate or control such use. To do so would render the end-of-waste criteria
futile by imposing a regulatory burden equivalent or even greater than that of the original
waste legislation. For example if scrap metal could only cease to be waste at the point of
charging to a melting furnace, or if compost could only cease to be waste when it is actually
applied to land, then there is no effective change from continuing to apply the waste
legidation. It is foreseen, however, that the producer of any material fit for specific uses
would be obliged to label the material in terms of its compliance with any standards for use
and also label the material if it is not fit for other purposes.

In many cases, the use of a substance or object is regulated equally whether the substance or
object is waste or not. When the substance or object is returned to a principal manufacturing
process, as in the cases of metal scrap, glass cullet, and waste paper, the processing of that
substance or object is highly likely to be regulated for environmental purposes by community
legidation such as the IPPC Directive. In the few cases of substances or objects that are used
directly in the environment, such as for compost and aggregates, it is likely that the use is
regulated to an extent by specific non-waste-related legislation and also by waste legidation if
the substance or object remains waste. The use of compost in soil may be regulated by genera
regulations relating to fertilisers and the use of aggregates is regulated to an extent under the
Construction Products Directive. According to the general conditions for end-of-waste, the
specific non-waste legidation needs to provide an equivalent level of protection for human
health and the environment, for end-of-waste criteria to be accepted.

Given the precondition for end-of-waste that the substance or object in question is already
commonly used for a specific purpose, it will always be the case that at least one application
is studied in detail in respect of market and technical standards appropriate to that use. Also
given the precondition that the substance or object must meet the legislation and standards
applicable to products, this then leads to a requirement within all end-of-waste criteria that a
product which ceases to be waste must be labelled as to:

(@) the purposes for which it isfit for use;
(b) any potential purposes for which it is not fit for use;
(c) its conformity with any standards applicable to its use in the intended market;

(d) its conformity to any standards which are met pursuant specifically to the end-of-
waste criteria themselves.

The point of application of end-of-waste criteria will de facto occur on a site regulated under
waste legidlation as, until the point of application of end-of-waste, the substance or object is
waste. Thus the monitoring and enforcement of any labelling requirements for a substance or
object to cease to be waste will aways be possible under waste legislation. Only once the
substance or object ceases to be waste does the waste legislation cease to have effect but the
substance or object becomes a product and is thus subject to both normal product related
legislation in terms of health and safety and normal ‘pollution control’ legislation, meaning
the general obligation to prevent pollution of the environment in all its respects. In reality, the
vast majority of candidate substances or objects for end-of-waste development are not
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dispersed into the environment in their use phase but are taken as raw material input to an
industrial installation which itself will be regulated either explicitly by the Industria
Emissions Directive or in some other more general means (for non-1PPC industry).

145 Quality control procedures

In every foreseeable case, it is expected that the whole process of waste collection and
processing needs to be subject to a recognised quality assurance procedure to provide
confidence that the criteria are met in reality. As end-of-waste de facto means producing a
material which is not waste, the producer would carry obligations pertinent to their
responsibility as a producer especially in respect of being able to certify the quality of the
produced material and its fitness for use. To achieve this it would be necessary to be able to
certify that every critical step of the production had been carried out according to relevant
process or quality standards and that any sampling and analysis had been carried out to
recognised standards. The need for external verification and third-party audit of a quality
assurance scheme is not simple to establish although it remains an option to consider
depending on the merits of the specific case. Whilst there are established quality assurance
schemes available, there are many examples of larger enterprises developing bespoke quality
assurance schemes which deliver high confidence in product quality. The most important
element is that there is a clear and auditable record of compliance with each step of the
production chain from waste material to potential product.

A quality assurance scheme as such does not guarantee the quality of an end product but it
can assure consistency of applied processes throughout the production chain. Therefore,
where end-of-waste criteria include specific conditions to be met, especially relating to
material input control, processing parameters and product standards, a quality assurance
scheme can assure compliance with every one of these conditions. A quality assurance
scheme itself includes a number of elements:

aset of procedures that cover all key processes in the business;

monitoring processes to ensure they are effective;

keeping adequate records;

checking output for defects, with appropriate and corrective action where necessary;
regularly reviewing individual processes and the quality system itself for
effectiveness;

« facilitating continual improvement.

Having a quality assurance scheme examined and validated by an accredited certification
body or an external verifier complements any internal verification procedure and provides a
higher credibility to the chosen scheme itself. 1SO 9000 is the most widely used standard as a
basis for quality management systemsin general.

In developing end-of-waste it is essential to identify the steps in the whole production chain
which are critical to achieving the various objectives of end-of-waste and which contribute to
compliance with the conditions set out for end-of-waste. Whilst it may not be possible to
dictate a particular quality assurance scheme within end-of-waste criteria, a quality assurance
scheme should be required which includes all of the critical steps and thus can be used to
demonstrate compliance with all end-of-waste criteria.
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15 Impact assessment

When one or more draft sets of end-of-waste criteria have been devel oped for a specific waste
stream based on collected data, evidence and expert opinion, they must be assessed in terms
of their potential impact from a number of aspects before they can be taken forward as a
proposal. This assessment includes legal, economic, market, social and environmental aspects
to ensure that the principles of end-of-waste are fully respected. If it is shown that a draft set
of end-of-waste criteria does not fully respect the requisite principles then that draft must be
rejected, or revised and reassessed.

151 Environmental and health impact

The process of defining end-of-waste criteria is guided by the four conditions set out in
Article 6 of the revised Waste Framework Directive (*). Condition (d) requires that the use of
the substance or object will not lead to overal adverse environmental or human health
impacts (it is understood that use includes not only the application for the final purpose but
also prior transport and handling once the product is placed on the market). It is a key element
of the whole methodology to avoid making proposals for end-of-waste criteria with negative
environmental and health impacts. Strong increases or important new environmental impacts
as a consequence of the proposed end-of-waste criteria can, therefore, not be expected once
the process has arrived at the impact assessment step. It is, neverthel ess, necessary to address
the environmental and health impacts again at the impact assessment stage for a number of
reasons:

e to confirm that the interplay of the different, specific criteriaincluded in the set of end-of-
waste effectively excludes the possibility of overall adverse impacts of using the product,
or, preferably, even reduces these impacts, and that the specific proposed pollutant limit
values, if any, are appropriate;

e to assess the possibility of geographical variations of the environmental and health
impacts across different parts of the EU (°);

e to assess indirect environmental and health impacts, i.e. impacts that are not directly
related to the use of the product that meets the end-of-waste criteria.

Types of effects

The introduction of pollutant concentration limits and other criteria influencing the product
quality, a change in the applicable regulatory controls to the use of the material, and induced
changes in the product market situation (e.g. increase in the supply and use of the material)
are the main factors that affect the direct environmental and health impacts of using the
material.

Examples of indirect environmental and health impacts include the following.
e Changes in the process-related emissions (and other types of environmental interventions)

upstream in the recovery chain. End-of-waste criteria may induce such changes, for
example, when extra processing efforts are made to meet demanding concentration limit

()  Directive 2008/98/EC of the European Parliament and of the Council of 19 November 2008 on waste (OJ L 312, 22.11.2008, p. 3).
(®) Geographical differences are relevant at least for two reasons: local differences in the sensitivity to environmental stresses and
differencesin the applicable environmental and health protection regul ations between (and even within) Member States.
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values for pollutants in the product. At least theoretically, there is the possibility that
applying a strict quality standard to a product material in order to reduce its inherent
environmental and health hazards may actually have greater impact on the environment
due to increased processing impact (e.g. by increased energy need) than that represented
by the original risk itself. This possibility is attenuated by the fact that upstream processes
in the recovery chain, i.e. before the step where the material ceases to be waste, remain
under waste law and will require the corresponding permits. In many cases these
processes will also be covered by the provisions of the Integrated Pollution Prevention
and Control (IPPC) Directive.

Indirect effects of increased recycling. When end-of-waste criteria facilitate a specific
waste recovery route, this will change the share of the alternative waste recovery and/or
disposal options for the treatment of the waste. If the alternative treatments have different
environmental and health profiles, thiswill also change the overall environmental impacts
of treating the waste. Since, according to this methodology, end-of-waste criteria are only
proposed for recovery routes that generally perform well regarding environmental and
health protection compared to alternative treatment options, the overall effect of more
recovery should in principle be positive. However, this may require verification based on
the specific features of the end-of-waste criteria, taking account of the expected size of the
recovery promoting effects and applying an appropriate geographical resolution.

Indirect effects of product quality assurance. Usually, end-of-waste criteria require a
stringent product quality assurance. This may have positive effects not only on product
quality but also on the management of the recovery processes, for example, if product
quality assurance is carried out as part of an environmental or quality management system
at the recovery facility. In such acase, it islikely that environmental and health protection
will be strengthened not only for the use of the product but also regarding the prior
recovery processes. The exact size of these indirect effects will, however, be difficult to
quantify.

Environmental and health impacts of materials that do not meet the end-of-waste criteria.
Materials that do not meet the applicable end-of-waste criteria, for example because they
exceed pollutant limit values, may either be disposed of, undergo further treatment and
cease to be waste at a later stage, or be used for a purpose without further treatment
(smilar as materials that comply with the criteria). In the latter case, the non-compliant
material remains waste until its ultimate use. It is therefore fully covered by waste-law-
derived controls. In any of the cases, the environmental and health impacts and risks may
be different from a situation where end-of-waste criteria do not exist. A reason is that end-
of-waste criteria establish clarity that a certain material has to be considered waste where
without such criteria different interpretations were possible and the material may not
always have been under waste-law-derived controls. In such cases, when end-of-waste
criteria reinforce the application of regulatory controls, they are likely to reduce the
environmental impacts and risks from non-compliant materials.



Assessment approach

Assessing the impacts of introducing the end-of-waste criteria can best be achieved by
comparing an ‘end-of-waste criteria scenario’ with a‘no action scenario’.

In principle,

The assessment should cover al environmental and health impacts that are expected to be
different in the two scenarios, independent of whether the changes are due to direct or
indirect effects of introducing and applying end-of-waste criteria. This means the scope of
the assessment should cover the full recovery and use chain of the material, plus other
processes that are indirectly affected (application of life cycle thinking).

The assessment should assess both the impacts that are caused by the normal operation of
the recovery and use processes and the risks of impactsin case of accidents or the possible
misuse of the material.

The impact assessment should cover the impacts through all environmental media (in
particular soil, water, air) and all relevant environmental and health impact categories. As
far as possible, state-of-the-art life cycle impact assessment methods should be used at the
so-called midpoint or end point impact levels.

Recent reviews of the state-of-the-art of life cycle impact assessment can be found in Udo
de Haes et al. (2002) and Jolliet et al. (2004) (°). The common approach is that for each
impact category a category indicator is chosen and a characterisation model is applied to
convert the relevant inventory results (e.g. emissions of different substances) to acommon
unit, i.e. the unit of the category indicator. Among the different existing impact
assessment methods, there is a reasonable similarity in the impact categories included.
The differences between the methods are rather in the models applied to characterise each
impact category, and in the extent to which the midpoint results (for individual impact
categories) are modelled further in the impact chain towards a single end point.

Examples of typically used impact categories are:

acidification

ecotoxicity, aquatic
ecotoxicity, terrestria
eutrophication, aguatic
eutrophication, terrestrial
global warming

human toxicity

mineral extraction
nature occupation

e non-renewable energy

Udo de Haes, H. A., Finnveden, G., Goedkoop, M., Hauschild, M., Hertwich, E., Hofstetter, P., Jolliet, O., Klopffer, W., Krewitt, W.,
Lindeijer, E., Mueller-Wenk, R., Olsen, I., Pennington, D., Potting, J., Steen, B. (2002), Life Cycle Impact Assessment: Striving
towards Best Practice. Pensacola: Society of Environmental Toxicology and Chemistry (SETAC).

Jolliet, O., Muller-Wenk, R., Bare, J.,, Brent, A., Goedkoop, M., Heijungs, R., Itsubo, N., Pefia, C., Pennington, D., Potting, J.,
Rebitzer, G., Stewart, M., Udo de Haes, H., Weidema, B. (2004), The LCIA Midpoint-damage Framework of the UNEP/SETAC Life
CycleInitiative. International Journal of Life Cycle Assessment 9(6): 394-404.
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ozone layer depletion

photochemical ozone impacts on vegetation

respiratory inorganics

respiratory organics (photochemical ozone impacts on human health).

Examples of end point impact categories are:

e impact on ecosystems
e impacts on human well-being
e impacts on resource productivity.

Idedlly, the environmental and health impacts would be summarised in a single aggregated
indicator. If thisis done in monetary terms, the value can then be compared to the economic
impacts, allowing an overall cost-benefit assessment.

In practice,

The assessment best concentrates on those environmental impacts and interventions that
were already identified as the most substantial ones in the waste stream analysis prior to
proposing the end-of-waste criteria. In addition, it needs then also be checked if there are
any new substantial environmental or health impacts that emerge after applying the end-
of-waste criteria.

In most cases, special attention will have to be given to those parts of the recovery chain
that come after end-of-waste is reached, because it is only after this point that the
applicable regulatory controls with the aim to protect health and the environment (*) are
different between the scenarios.

Since the assessment approach is differential (comparing scenarios), it will often not be
necessary to calculate absolute indicator values of environmental impacts. Instead it may
be sufficient to identify the pollutants that are responsible for the main environmental
impacts and then directly compare for these pollutants the emissions or loads in the
product flow. This simplification is valid if no significant trade-offs between the
environmental impacts of different types of pollutants are involved. If there are significant
trade-offs, an assessment involving some sort of weighting and comparison of different
impacts is unavoidable, and the calculation of aggregated impact indicators such as the
midpoint or end point indicators mentioned above are the standard way to do so.

In the case that the use of the material consists in introducing it in the environment and the
material cannot be considered inert (eg. use of compost as soil improver), the
concentration of pollutants in the product, combined with the quantity of product used,
can be used directly as proxy indicators for the difference of the environmental impacts of
product use.

In the case that the use of the material consists in introducing it in the environment and the
material is considered relatively inert (e.g. use of aggregates for construction works), the
leaching values of pollutants in the product, combined with the quantity of product used,

")
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can be used directly as proxy indicators for the difference of the environmental impacts of
product use.

e Inthe case that the material is used asinput to industrial processes, it needs to be assessed
if, and how, the emission levels of these processes are affected and if the compositions of
the resulting products are affected.

e A further simplification is to make the comparison between scenarios not based on actual
pollutant concentrations or leaching characteristics of the material, but use the legal limit
values instead (including the pollutant limit values included in the end-of-waste criteria).
Often thiswill be the only practical solution. Note that limit values for use (concentration,
leaching) may be different for different applications of the materia and in different
Member States. Limits for certain applications may be stricter than limit values as part of
the end-of -waste criteria.

e An important aspect of the impact assessment is to compare the way in which waste and
other legislation protect against risks to human health or the environment associated with
storage, transport, processing and use of the material in question to the way the applicable
legislation would provide such protection when the material ceases to be waste.

e The changesin the applicable regulatory controls (such as inspection, registration, etc.) as
a consequence of applying end-of-waste criteria affect the risks to human health or the
environment associated with storage, transport, processing and use of the materia in
question. They are also the prime reason, apart from the pollutant limit values, for
possible changes in the environmental and health risks due to potential misuse and the
possibility of accidents. The assessment of how changes in regulatory controls affect
environmental and health protection will often be qualitative. It should be based on a good
understanding of how effective the different applicable administrative controls are in both
scenarios, i.e. with and without end-of-waste criteria. It should be noted that much of the
non-waste legislation applies regardless if the material is waste, while other legislation
only applies when the material ceases to be waste. The REACH legidation on chemical
substances is a prominent example of the second case.’®

The environmental and health impact assessment should conclude with an overall judgement
of the net environmental and health impacts. For the proposed end-of-waste criteria to be
acceptable, the overall balance must not be negative (in such a case the proposed end-of-waste
criteria would have to be revised or the proposal withdrawn) and should preferably be clearly
positive. For existing risks and any negative impacts on partial aspects it should be judged if
they are deemed acceptable if compared to the overall benefits that the end-of-waste criteria
offer and if there are proportionate measures to address them.

152 Economic impact

This section of the impact assessment is about the direct costs and benefits incurred at the
different stages of the recovery chain (waste collection, transport, storage, pretreatment,

(® Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the Registration,
Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals Agency, amending Directive
1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC) No 1488/94 as well as Council
Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396, 30.12.2006, p. 1).
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treatment, marketing, use). Further economic implications are treated also in the section on
market impacts.

Types of effects

The following lists give examples of the direct costs and benefits that may change when end-
of-waste criteria are introduced.

e Operating and investment costs of the different processes in the recovery chain (e.g.
changed input of energy or materialsto allow complying with the end-of-waste criteria).

e Costsof product quality assurance.

e Regulatory compliance and administrative costs (licences, fees, paperwork, etc.).

e Additional transaction or adjustments costs of adapting to the introduction of end-of-waste
criteria.

e Increased product value when stringent product regquirements or quality control demanded
by the end-of-waste criteriaimprove the product quality.

Assessment approach

The approach is again to compare the costs and benefits in a scenario in which the end-of-
waste criteria are implemented to the costs and benefitsin a‘no action scenario’.

The direct costs and benefits should be assessed for both materials that comply with the end-
of-waste criteria and materials of the same type that do not comply and therefore do not cease
to be waste until the ultimate use.

It should be distinguished where in the recovery chain the different costs and benefits are
generated and who (which types of firms, public entities or households) will ultimately carry
each of them. In this way, the potential winners and losers of introducing the end-of-waste
criteria can be identified.

Changes in costs and benefits throughout the recovery chain will influence the price of the
material, and this should be quantified as far as possible (although there are further factors
influencing the price — see section on assessing the market impact).

Particular attention also needs to be given to the question if small and medium-sized
enterprises will be affected disproportionately by costs (for example due to administrative
complexity) and to differences in costs and benefits depending on the location (for example
because of differencesin settlement structures, environmental or administrative conditions).

153 Market impact

The provisions of the Waste Framework Directive require as a precondition for end-of-waste
that the material is commonly used for a specific purpose and, to that extent, there will always
be at least one existing market. The existence of a market and the theoretical market potentials
have already been analysed before making the proposals on the end-of-waste criteria.
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This part of the impact assessment is about how the supply and demand of the material in
guestion would change as a consequence of introducing the proposed end-of-waste criteria,
how efficient the market would work in balancing supply and demand, and which prices
would be paid. It is also about identifying possible winners and users of introducing end-of-
waste criteria, and how the markets for alternative materials (potential substitutes) would be
affected.

Types of effects

The following lists give examples of the factors that potentially influence supply and demand
of amaterial, aswell as the market prices and the overall market characteristics.

Supply-side factors:

e changesin the production costs;

e changes in the situation of competition (e.g. if barriers to the functioning of the internal
market are removed by the introduction of the end-of-waste criteria);

e removal/creation of barriers for new suppliers to enter the market;

e changesin the quantities of the material offered in the market;

e possibilities of making profits from supplying recycled material of inferior quality.

Demand-side factors:

e changes in the costs of using the material (e.g. reduced regulatory compliance costs if
material use is no longer covered by waste law);

e changesin perceived value of the material (loss of waste ‘ stigma’);

e changed costs and possibilities in verifying the quality of recycled material;

e increase/reduction in choicesfor users.

Overdl factors:

e creation/removal of market segmentation;

e changesin market power;

e emergence of winners and losers, e.g. from the cost reductions/increases throughout the
recovery chain;

e possibility of over or under-supply, saturation of markets (taking into account also local
variationsif transport costs are a factor that limits the effective range of the market);

o flexibility of the supply of the material in reacting to changes in the demand and price
situation;

e possibility of withdrawal of certain products from the market (if the marketing of products
becomes limited or prohibited);

e changes in investment preferences, especially regarding waste management capacities
(preferences for certain of the alternative treatment options);

e possible differential treatment of aternative materials (substitutes; either other secondary
materials or obtained from natural resources) in a comparable situation;

e disproportionate effects on certain sectors, and especially SMEs, or certain regions.
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Assessment approach

The impact assessment should identify which of these or other factors are relevant for the
specific case, and analyse how they will interact in order to come to conclusions, especially
regarding:

e if, or under what conditions, it can be expected that the market will work efficiently and
there will be sufficient demand to absorb the material when it ceases to be waste;

e who arethe winners and losers of introducing the end-of-waste criteria;

o if there will be any significant perturbations of the market for substitute materials (which
can be used alternatively to the material in question).

The following aspects should be considered in the analysis.

If applicable to the material under investigation, the assessment should consider the effects of
any seasonal fluctuationsin supply and demand, the extent of required temporal storage of the
material, and future trends in the market situation.

While product standards as part of end-of-waste criteria have to be applied as a minimum,
there is also the possibility of mandatory national or regional standards which would have to
be complied with on a case-by-case basis and it is necessary to take these into account when
considering the likely market.

Since the material in question is produced from waste, it is especialy important to assess if
the market will be efficient in balancing supply and demand and lead to appropriate price
levels. It has to be considered that, in some cases, the amount of waste generated might be a
decisive factor for the amount of material produced and limit the sensitivity of the production
to demand and price signals.

If the end-of-waste criteria include higher product quality standards than typically applied to
the material in question without the end-of-waste criteria, this may restrict the supply capacity
while increasing the demand for the material. In general terms the higher the quality of the
product, the lower the overall yield to be expected due to increase in rejects on quality
grounds. However, customers are more likely to accept and pay more for a product
guaranteed to a specific quality standard than a generic product. New quality standards would
impact both on the theoretical amount of material which could be produced and on the
number of potential users for the material. It could also impact upon the production
economics as a stricter quality standard implies a greater degree of processing but the product
may then command a quality premium in the market.

The increased use of an ex-waste material is usually expected to replace the use of other
materials which may or may not be natural resources in their own right. If these other
materials are by-products or also waste materials, such substitution could potentially lead to
increased waste generation elsewhere.

Specia attention should also be given to the market effects if end-of-waste criteria facilitate

or hamper imports and exports between EU Member States, as well as between the EU and
the rest of the world.

40



The market impact assessment should cover both materials that comply with the end-of-waste
criteriaand materials of the same type that do not comply.

154 Legislative impact

When any end-of-waste criteria have effect, de facto the waste management legidlation that
would have applied to the material as a waste no longer applies. The question remains as to
what other legislation may apply because a material ceases to be a waste and what legislation
applies regardless of the material being waste or not waste.

The REACH regulation, as an example, explicitly exempts waste from its scope and therefore
in every case of end-of-waste it has to be considered how marketing and use of the material
might be affected by REACH.

On a case-by-case basis, other legidation which would come into effect if amaterial ceasesto
be waste must be considered, for instance, in terms of how it influences storage, shipment and
use of the material as a non-waste and any protection of human health and the environment
thus achieved.

The implications of the changes in the applicable legislation are essentially dealt with in the
environmental and health, economic, and market chapters of the impact assessment.

In certain Member States, and for certain waste streams, there exists specific national
legislation setting out end-of-waste criteria. It can be foreseen that such legislation would
have to be adapted when the EU end-of-waste criteria are introduced. The impact assessment
should identify such cases.

In other cases there are official rulings or practices by regulatory authorities that link end-of-
waste to compliance with certain standards or protocols. An adaptation to the EU end-of-
waste criteria (for example concerning limit values or the need for quality assurance) would
also be required in these cases, although these would probably not have to be of alegidative
nature.

As a complementary measure to the end-of-waste criteria, there may also be a need to adapt
existing legisation in Member States regulating the use of the relevant materias to
harmonised technical standards on product parameters, sampling and analysis. The need for
complementary measures should be identified by the impact assessment.

155 Other socioeconomic impacts

Waste is generally perceived as a low quality material not fit for useful purpose. In many
cases thisis not strictly true as some wastes are merely materials surplus to requirements and
are fit for one or more useful purposes. There are two foreseen social impacts in respect of
end-of-waste, the first relating to possible source separation and separate collection of wastes
which requires some degree of involvement and collaboration with the waste producer. The
second impact is how the processed material is accepted as a quality product and not
necessarily as a second-class product.
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A successful set of end-of-waste criteria should enhance perception of material as a product
with specified quality fit for certain purposes and could increase the general acceptability of
using such material. Demonstrated compliance with each and every element of a set of end-
of-waste criteria would be a specific and public statement, labelling the produced material as
such. However, the social impact of this is only significant for those materials entering a
public consumer market. In many cases the waste becomes secondary material which is
processed to new material, such as metals, glass and paper. These products are not necessarily
recognised as containing a waste element.

A more direct potential social impact could be behavioural changes required to implement, for
example, separate waste stream collection. Through the application of the requisite quality control
procedures, waste being collected for processing into specific products begins to take on avalue in
the eyes of those handling it. Failure to comply with source separation criteria would either
result in material being rejected for processing or would attract economic penalty compared to
compliance with those criteria. An assessment should be made of the social and economic
Issues associated with informing and encouraging the respective waste producers to comply
with all critical criteriarelevant to the eventual application of end-of-waste.

Finally, it should be analysed if there are other types of socioeconomic impacts to be
expected. If yes and if the impacts are potentialy important, they should be included in the
assessment. Long lists of potential types of impacts can be found in Tables 1 and 3 of the
Impact Assessment Guidelines of the European Commission (°). Examples of potentially
relevant impact types include the following.

e Impacts on the competitive position of EU firms (for instance when regulatory
compliance costs in the EU or prices of secondary raw materialsin and outside the EU
change as a consequence of introducing end-of-waste criteria).

e Impacts on workers' health, safety and dignity.

e Impacts of the employment and labour market.

e Budgetary consequences of end-of-waste criteria for public authorities at different
levels of government, both immediately and in the long run.

e |mpacts on innovation: do the end-of-waste criteria facilitate/inhibit the introduction
and dissemination of new production methods, technologies and products?

¢ Do the end-of-waste criteria affect EU trade policy and its international obligations?

e Do the end-of-waste criteria affect developing, least developed and middle income
countries?

(®  http://ec.europa.eu/governancefimpact/docs/SEC2005_791_IA%20guidelines annexes.pdf
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1.6 Operational procedure

Having presented the various elements of end-of-waste, this report now presents a possible
‘bullet point’ procedure which attempts to ensure that, in any case studied, al the requisite
issues are identified, analysed and assessed in order to develop peer reviewed background
information for the development of proposals for end-of-waste criteria together with robust
and accurate supporting information. Ultimately, it would be for the Commission to develop
any proposals for legal adoption under the Waste Framework Directive.

Whilst parts of the procedure could be carried out independently it is proposed that the work
on each waste stream study be carried out with a specific expert technical working group
convened for the purpose, bearing in mind that any result of any such study could only
become effective after due adoption process. Experts could be selected from industry,
academia and Member State authorities to bring the requisite information to the study in order
to construct robust results. Ultimately, the inclusion of such practical expertise should enable
a study to adequately address all aspects.

To allow time for such a group to collect and process information prior to drafting possible
end-of-waste proposals, such a group would need to exist for somewhere from one to two
years. Thereis a clear need to apply expert judgement in many of the steps and, therefore, it is
envisaged that each study will need to be led by a technical expert. The procedure is
intentionally silent on precisely who undertakes each step as this may vary from case to case
and the existence or otherwise of EU expert organisations in the specific field. As such it will
be for the lead technical expert to manage the processin this respect.

There is no guarantee that end-of-waste criteria will always be appropriate for every waste
stream studied. The possibility will aways exist for a candidate waste stream to be studied
and the conclusion reached that end-of-waste criteria are not appropriate for all or part of the
waste stream in question.

A number of waste streams are candidates for end-of-waste analysis. Applying this procedure
to any specific waste stream does not require the steps to be carried out in a specific
chronological order except for those steps which obviously follow from each other. There is
the possibility of multiple iterations and data gathering and data processing in paralel for
different steps.

Throughout application of the procedure all the details discussed earlier in this paper need to
be considered.

The procedure is often iterative in nature to test initial proposals. It is envisaged that the initial
assessments are done without specific quality conditions in mind for end-of-waste criteria. In
most cases, such quality conditions will become part of a subsequent iteration in order to
address potential environmental concerns which are identified.

The starting point for the following procedure is that a basic description of material is given

(the title), such as scrap metal, waste paper, aggregates from waste, compost, waste glass,
end-of-life tyres or waste textiles.
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Figure 5 describes the operational procedure presented in the next paragraphs. It differentiates
the different stages of the analytical and synthetic part of the process and identifies the points
at which decisions are taken.

1. Initial investigation
1.1.1dentify all waste material streams which fall within the given title.

1.1.1.For each waste material stream identified estimate the annual amount arising and
geographical spread of sources.

1.1.2.Based upon the estimated geographical spread of sources, is there sufficient EU-
wide relevance to proceed with a detailed analysis? If a material stream is very
limited in geographical scope and thus unlikely to warrant EU measures, local or
national measures could b-e more appropriate unless there is a likely significant
potential for international trade in the material.

1.1.3.For each material waste stream identified as EU-relevant, initially estimate the
environmental and health issues and risks associated with processing, shipment
and use of the material.

1.2.1dentify potential treatment processes applied to the waste stream.

1.3.1dentify potential uses of the material after processing. Where relevant link the uses to
specific processes used.

1.3.1.For each potentia use of the material, identify legislation which would regulate
its storage, transport and use if it ceases to be waste.

1.3.2.What would be the alternative ‘reference materials used if the material under
study is not used for that purpose?

1.3.3.What user-relevant standards exist for the uses of the material? For each
standard identified, noting whether these are legally binding, industry
classifications or guidelines.

1.4.Revise initial title category into subcategory titles for assessment (loop to 1.1) or
continue with title and EU-relevant material streams. Bear in mind for this initia
investigation that end-of-waste criteria would be applied to specific waste streams or
to certain material produced from those specific waste streams.



Figure5:

Schematic flow diagram of the proposed oper ational procedure guideline.

OPERATIONAL PROCEDURE GUIDELINE

EoW criteria NOT appropriate for the waste stream

1. Initial investigation
1.1 Identification of relevant waste streams
< Annual amounts and geographical coverage
« Basic data on environment and health issues
1.2 Treatment processes applicable
1.3 Potential uses and application
« Existing standards
« Applicable legislation
« Annual amounts used and replaced material(s)

[— Basic data collection

NO

YES

Is there a basic basis for EU-wide EoW criteria?

2. In-depth data collection
2.1 Legislative coverage of environmental risks
Conclude on:

2.1.1 How does product legislation regulate and control the environmental
risks associated with the product? Are these controls enough for their use on
waste materials?

2.1.2 How does waste legislation control the risk associated with the waste
materials?

2.2 Detailed environmental and health assessment

Conclude on: Will the removal of the waste status create an additional impact
to the environment?

Is there a presumed overall environmental and health benefit with the change?
2.4 & 2.5 Detailed economic and market assessment
Conclude on: Is there an existing or potential market for the product justifying

8. Detailed environmental
[¢— and health assessment
(life-cycle based)

9. Detailed economic and
le— market assessment
(including possible
subsidies, taxes, bans)

EU-wide Eow?

3. Expert group consultation |

&
d

YES
- Is more information
needed before drafting
NO commences/progresses?

NO X Is there robust knowledge

supporting EoW drafting?

YES v

4. Drafting of EOW criteria (follows recovery chain structure, see Figure 1)
4.1 Source material control: Grouping, positive/negative lists

4.2 Processing and technique control: specific processing parameters to
ensure product quality

4.3 Product quality: If product legislation is not enough to guarantee no
overall environmental impact, limit values for pollutants may be necessary

4.4 Potential applications: Is guidance needed?
4.5 Quality control procedures

'

5. Potential impact of the drafted EoW criteria
5.1 Environment and health impact

5.2 Legislation impact

5.3 Economic and market impact

5.4 Social impact

5.5 Technology impact (if needed)

Do the drafted criteria ensure environmental and health protection and
certainty of use ?

v

6. Expert group consultation

NO Are EoW criteria feasible?

YES

7. EoW Report preparation

Analysis part

Synthesis part



2. Assessment for each category or subcategory output from step 1.4.

2.1.From the basis of environmental issues and risks identified for the material stream
during processing, shipment and use:

2.1.1.Assess how waste management legislation is used within the EU to regulate or
control the risks. In general the waste management legislation provides a highly
flexible regulatory regime which can control the storage, transport and use of the
material on a case-by-case basis.

2.1.2.Assess how relevant non-waste legislation would regulate or control the risks
without considering any effect of possible end-of-waste conditions.

2.1.3.Conclude from 2.1.1 and 2.1.2 the marginal difference between the regulatory
regimes. If nonegoto 2.1.7.

2.1.4.Consider if end-of-waste criteria could reduce or remove the difference (if any)
by introducing standards or conditions for the material. If, at this point, it is not
considered possible to reduce or remove the difference in risk control then
record the result of the assessments and go to 2.2.

2.1.5.Assess the extra or aternative processing and other techniques which would be
required to meet the standards or conditions identified in 2.1.4.

2.1.6.Assess any consequent waste generation (e.g. rejects) potentially caused by
meeting standards identified in 2.1.4.

2.1.7.Assess how the quality of the processed waste material and any consequent
environmental impact compares to the quality of reference materials which
would otherwise be used in potential applications of the material.

2.2.In most cases, it should be possible to perform an assessment on the marginal
processing and application of techniques identified in 2.1.4. Such marginal assessment
carried out using life cycle thinking compares only the enhanced actions envisaged to
meet the standards or conditions identified above and beyond the actions currently
applied to the use of the material as waste. If it is not possible to conduct a marginal
assessment it would be necessary to follow a full absolute life cycle assessment of
each route. See Section 8, life cycle approach, for details.

2.3.Assess any apparent barriers to beneficial use of the material because of its
classification and consequent regulation as waste.

2.4.Assess potential market for material. See Section 9, market assessment, for details.

2.5.What evidence exists that the material is already used for specific purposes as a waste
or as a non-waste material ?

3. Expert group consultation to test initial findings and test support, or additional
information needed to secure such support, for concluding on requisite standard answers
to end-of-waste components.
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3.1.Validation of initial findings by the relevant technical working group, gauging support
and/or resistance to possible criteria, sources of information/data for subsequent
detailed analysis.

. Draft end-of-waste criteria — all following issues should be included unless
demonstrably not relevant in the specific case.

4.1.Control of source material for processing.

4.2.Quality control on input to processing.

4.3.Specific processes to be used or processes not to be used.

4.4. Critical process parameters required to ensure output material quality is assured.

4.5.Quality criteria for output material sufficient to assure that issues identified in 1.1.3
and investigated in step 2 are adequately addressed.

4.6.Standards and/or protocol for monitoring (source materials, process and output
materials).

. Assess the potential impact from the legal, economic, market, social and environmental
aspects from analysis of available information and expert opinions. Consider if different
criteria would affect each potential impact positively or negatively and develop an
optimum set of criteria or multiple scenarios based on different criteria. To what extent do
the proposed end-of -waste criteria contribute to a high level of protection of public health
and the environment during shipment and use of the material?

. Expert group consultation
6.1.Draft report along lines of final report described in Section 7.
6.2.Written comments sought within consultation period.

6.3.Expert workshop focusing on end-of-waste conclusions within draft report, comments
received thereon and seeking consensus on resolution of comments.

. Preparation of final expert technical working group report

7.1.To include background information collected and assessed through application of
methodology and key findings according to set conclusions.

7.2.The amount of data and argument needed to reach specific conclusions may be very
different from one report to another and depends on the sensitivity of the conclusion in
the specific case. There is therefore no definitive structure or level of detail required
for each report.
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7.3.All conclusions and recommendations for end-of-waste criteria should be supported
by information and/or argument within the report itself and referenced as far as
possible to be auditable and transparent.

8. Lifecycleapproach
8.1.Define the options to be compared and their boundaries.
8.2.1dentify the chain of processing steps within each option boundary.
8.3.Margina comparison of identified options.

8.4.For each processing step within each comparison option identify the environmental
pressures in terms of emissions to all environmental media and consumption of
resources (including energy, water, etc.). Estimate all emission and consumption data
per unit of throughput material.

8.5.For each option, total the emissions and consumptions of the same units (energy, dust,
specific pollutants, etc.), if needed in midpoint impact categories.

8.6.Consider possible weighting of pressures or impacts into specified environmental
themes. Economic and Cross Media BREF from EIPPCB provides an example of how
this may be performed.

8.7.Conclude from these aspects if:

8.7.1. Treating a material as a product and not waste will clearly have no negative
environmental impact and may have a positive impact.

8.7.2.Treating a material as a product and not waste will not significantly alter any
environmental impact associated with the material.

8.7.3.Treating a material as a product and not waste could have a negative
environmental impact under certain conditions.

8.7.4.Treating a material as a product and not waste will have a negative
environmental impact. In such a case it needs to be explicitly recorded what
impacts could be expected and their significance.

8.8.Consider if any specific end-of-waste criteria could be introduced to reduce or
eliminate any potential negative environmental impact. If so create another option
with these criteriaand carry out the assessment again.

9. Market assessment

9.1.Estimate the potential production of each material category (may be different amounts
of different qualities or standards). As far as possible, estimate geographical spread of
production (not necessarily the same as the source of waste if processing is carried out
centrally or remote from waste generation).



9.2.Estimate which materials could compete against the produced material. Some of this
competition may be from natural resources and some may be from other processed
materials.

9.3.Estimate any likely future trends in the market situation.

9.4.Estimate likely costs of production of each material and compare against likely costs
of competing materials.

9.5.1dentify possible market distorting elements such as subsidies, bans or taxes.
9.6.Conclude from these aspects if:

9.6.1. A market clearly exists for utilisation of the material at the foreseeable
production rate for the foreseeable future.

9.6.2. A market clearly exists for utilisation of the material but the rate of utilisation
is likely to be seasonal or related to usage campaigns and, therefore, storage of
material will be fundamental to balance supply and demand over time.

9.6.3. A market clearly exists for utilisation of the materia but will be highly price
sensitive. Any extra cost burden imposed by possible end-of-waste criteria
themselves or by increased transport costs could create a barrier and it is possible
that some form of financial or regulatory assistance may be needed to ensure the
processed waste can compete in the market.

9.6.4. Although a potential market exists, it is unlikely to be able to absorb the
amount of material which could foreseeably be produced. It is thus likely that the
excess of supply over demand will become waste at some point.
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CHAPTER 2

Compost case study
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2.1 Introduction

2.1.1 Objective

This part of the report presents the case study on compost within the JRC-I1PTS end-of-waste
project.

The objective of this case study, as of the other two (on aggregates and metal scrap), was to
support the development of a methodology for proposing end-of-waste criteria under arevised
Waste Framework Directive. It achieved this by demonstrating how a set of end-of-waste
criteria for compost can be developed and what such criteria may look like under a certain set
of basis conditions for end-of-waste criteria.

The methodology development and the case studies were closely linked and iterative. The
cases studies served to test early versions of the methodology, provided feedback for the
revision of the methodology, and were then further developed by applying the new versions
of the methodology.

The proposals developed in this case study are merely research-based showcases and do not
necessarily represent the position of the European Commission.

It was not an objective of this case study to assess end-of-waste criteria against any other
possible new policy initiatives on compost or biowaste. The study merely tests the feasibility
of end-of-waste criteria; however, it does not prejudge any policymaking process and whether
end-of -waste criteriafor compost should be proposed.

2.1.2 Scope of ‘compost’

This study defines compost as the solid particulate material that is the result of composting,
which has been sanitised and stabilised. Composting is a process of controlled decomposition
of biodegradable materials under managed conditions, which are predominantly aerobic and
which allow the development of temperatures suitable for thermophilic bacteria as a result of
biologically produced heat.

Composts in the sense of this study do not include the sludges from biogas production
through anaerobic digestion unless they are stabilised in a subsequent aerobic composting
process and result in a solid particulate material.

Also sewage sludge and sludges from other waste water treatment are included only if they
have undergone a composting process (aerobic thermophilic conditions), possibly together
with other materials, and result in sanitised and stabilised solid particul ate material.

Since this study is about ‘end-of-waste’ criteria, it only considers composts resulting from
composting of wastes. It does not cover any compost produced from virgin raw materials.
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2.1.3 Case study structure
The compost case study chapter consists of three main sub-chapters.

Chapter 2.2 is a comprehensive analysis of the different aspects of compost production and
use. It covers the technical aspects of composting and the alternative treatment options of
biodegradable wastes, the different uses of compost, the compost market, the environmental
and health impacts of compost production and use, and the relevant legal framework and
standards. The analysis in the first chapter provides the necessary reference information for
the following chapters.

Chapter 2.3 is the central part of the case study. It identifies the reasons for the end-of-waste
criteria for compost, i.e. the advantages they may deliver compared to the current situation,
analyses if and how the basic general conditions for the end-of-waste criteria can be fulfilled
in the case of compost, proposes a set of compost end-of-waste criteria accordingly, and
suggests a number of complementary measures that may accompany the introduction of end-
of-waste criteriafor compost.

Chapter 2.4 assesses the impacts that the proposed end-of-waste criteria for compost would

have compared to a ‘no action scenario’. The assessment covers the environment and health
impact, the economic impact, the market impact and the legislative impact.
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2.2 Analysis

2.2.1 The treatment of biodegradable waste

Composting is one of a number of alternative treatment options for biodegradable wastes.
This section identifies the different types of biodegradable waste that may be composted,
gives a short technical description of composting and the alternative treatments, and identifies
the main developments concerning the management of biodegradable waste in the EU, with
specia attention to municipal solid waste (MSW).

2211 Types of biodegradable waste

Biodegradabl e fractions of MSW

MSW comprises wastes from private households and similar wastes from other
establishments that municipalities collect together with household waste. While the exact
composition of MSW varies considerably from municipality to municipality and across
Member States, it always contains an important portion of biological material. Depending on
the country, kitchen waste and ‘ green’ waste from gardens and parks make up 30-50 % of the
total mass of MSW. Together they are sometimes called putrescible wastes or ‘biowastes' .
The term ‘biowaste’, however, is not always used in the same way and sometimes refers to
kitchen waste only and excludes green waste (*%). Kitchen waste consists largely of food
waste. On average, the amounts of kitchen and green wastes are about the same but there are
important local variations, for instance, between rural and urban areas. Also the paper fraction
in MSW consists, to alarge degree, of processed biological material, and so does a part of the
textile waste (from non-synthetic fibres).

Other biodegradable wastes

Other biodegradable wastes that may be composted on their own or together with the
biodegradabl e fraction of MSW include mainly the following items:

e commercial food waste, not collected as part of the MSW, including:
0 waste from markets
O catering waste;

o forestry residues, including:
0 bark
0 wood residues,

e waste from agriculture, including:
o animal husbandry excrements (solid and liquid manure)
0 straw residues
0 sugar beet and potato haulm
0 Residues of growing of beans, peas, flax and vegetables

(*  In the Common Position of the Council of 20 November 2007 ‘biowaste’ is defined as ‘biodegradable garden and park waste, food
and kitchen waste from households, restaurants, caterers and retail premises and comparable waste from food processing plants.’
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e wastes from the food and beverage industry, including:
breweries and malt houses

wineries

fruit and vegetable production industry

potato industry including starch

sugar beet residues and soils

slaughterhouse residues

meat production

whey;

OO0OO0O0O0O0OO0OO0Oo

e sewage sludge.

Practically al biologica wastes are biodegradable in the presence of oxygen (aerobic
conditions) and most biological materials are biodegradable also without oxygen (anaerobic
conditions). The main exception is lignin (in woody materials) which does not degrade
anaerobically. The speed of the degradation depends on the environment in which it takes
place. Moisture, temperature, pH and the physical structure of the materials are some of the
key parameters. Burning or incineration is the other main option for decomposing biological
material.

2.2.1.2 Treatment options
Landfill

In the past, landfilling mixed MSW without pretreatment or separating out the biological
fraction was common practice in most Member States. This option is today considered bad
practice because it is associated with serious environmental and safety risks related to landfill
gas, leachate and landfill settlement.

Through the Landfill Directive (*), the European Union has laid down strict requirements for
landfills to prevent and reduce the negative effects on the environment as far as possible.
Amongst other things, the Landfill Directive requires that waste must be treated before being
landfilled and that the biodegradable waste going to landfills must be reduced gradually to
35 % of the levels of the total amount of biodegradable municipal waste produced in 1995.

Incineration and other thermal treatments

The combustion of waste in incinerators allows reduction of the waste for disposal in landfills
to an inert inorganic ash residue. The organic carbon is oxidised to CO, and H,O which are
discharged to the atmosphere in the stack gas.

Large-scale mass burn incineration is the most common form of incineration today. It means
that waste is combusted with little or no sorting or other pretreatment. In modern incinerators,
the energy is recovered to produce €electricity and/or heat. The calorific values of individual
types of waste vary considerably, from about zero for wet putrescible wastes to over
30 GJ/tonne for some plastics (Smith et al., 2001). If too much wet putrescible waste comes
through the waste streams, a pilot fuel may be required to ensure sufficiently high combustion
temperatures.

(*)  Council Directive 1999/31/EC of 26 April 1999 on the landfill of waste (OJ L 182, 16.7.1999, p. 1).
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An alternative option to mass burn incineration is to preprocess the waste to produce refuse
derived fuels (RDF). Processing the waste allows materials that can be recycled to be
removed from the combustible residue, along with wet organic materials such as food and
garden wastes for separate treatment. The combustible fraction may be burned directly or co-
combusted, for example in coal-fired power plants or cement kilns.

Newly emerging technologies involve pyrolysis and gasification to first break down the
organic matter in the waste into a mixture of gaseous and/or liquid products that are then used
as secondary fuels.

The Waste Incineration Directive (*¥) aims to prevent or to reduce negative effects on the
environment caused by the incineration and co-incineration of waste as far as possible. In
particular, the conditions laid down in the directive should reduce pollution caused by
emissions into the air, soil, surface water and groundwater, and thus lessen the risks which
these pose to human health. This is to be achieved through the application of operational
conditions, technical requirements, and emission limit values for waste incineration and co-
incineration plants within the Community.

M echanical biological treatment

In mechanical biological treatment, the mixed MSW undergoes a mechanical sorting of the
whole waste into a biodegradable fraction and a reject fraction, which may be further split,
especially to sort out and recycle metals. The remainder of the reect fraction is either
landfilled or incinerated.

The biodegradable fraction is then composted or aerobically digested. The volume of the
composted residue and its further degradability are reduced (stabilisation). When landfilled,
the stabilised waste has a much reduced capacity for producing landfill gas and leachate, and
it can provide a very compact material. Usually the materia is not of sufficient quality to be
useable in agriculture or horticulture, but it can be used to cover or restore land on landfills.

Composting

Composting is the aerobic degradation of waste to produce compost. It has a long history in
many parts of Europe. Originally it was used in the form of simple processes on a small scale
for farm and back yard composting. In the last two decades, composting has received renewed
and widened interested as a means of addressing current waste management challenges, in
particular for reducing the amount of wastes going to landfills and the associated CH,4
emissions from the degradation of organic materialsin landfills. The production of compost is
also seen as an opportunity for providing a material that can be used as a component in
growing media or as an organic fertiliser or soil improver. This and other uses of compost are
discussed in more detail in Section 2.2.2 below.

Many installations which produce composts for use as growing media or soil improvers rely
on source-separated biological fractions of MSW (kitchen waste and/or garden and park
waste). The reason for this is to keep the levels of compost contamination with undesirable
materials, such as glass or plastic, and other substances, such as heavy metals and organic

(**)  Directive 2000/76/EC of the European Parliament and of the Council of 4 December 2000 on the incineration of waste (OJ L 332,
28.12.2000, p. 91).
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pollutants, as low as possible. Recently, technologies have been under development with the
aim of achieving high compost purities from mixed MSW by means of enhanced material
separation before and throughout the composting process. The other main types of compost
are compost produced from bark, manure and from sewage sludge (together with bulking
material).

The size of composting plants ranges from treatment capacities of less than 1 000 tonnes to
more than 100 000 tonnes/year. The process technologies of composting are very diverse.
Distinctive features of different composting technologies are:

e open or closed composting
e with or without forced aeration
o different process techniques like windrow, container, box channel or tunnel composting.

Open-air windrow composting is the simplest technique. Generally, these plants work without
forced aeration and waste gas collecting. Techniques with forced air systems are mostly
associated with the collecting and treatment of waste gas. Combined scrubber and biofilter
systems are a typical form of waste gas treatment. Different types of mechanical separation
techniques are usually applied before, during or after the composting processes to sort out
undesirable components from the material.

Depending on the composting technique applied and the ‘maturity’ of the compost product,
the duration of the composting process ranges from a little more than a week to severa
months.

An important part of the composting takes place by the action of thermophilic micro-
organisms at a temperature of up to 70 °C and sometimes even more. If temperatures are
maintained for a sufficiently long time, pathogenic micro-organisms are killed off along with
the weed seed, and the material can be considered hygienically safe.

Anaerobic digestion

Alternative to, or in combination with, aerobic composting, biological wastes can also be
decomposed in a controlled process in the absence of oxygen. The process runs in airtight
vessels, usually for two to three weeks, and produces methane-rich biogas. The biogas is
burnt to generate electricity and/or heat. A part of the energy may be used to heat the process
and keep it at the required temperature (30—60 °C). The process also produces a sludge-like or
liquid residue, termed ‘digestate’, which may be used on farmland as liquid organic (NPK)
fertiliser. In some plants the digestate is dewatered and ‘ cured’ by composting to stabilise the
material which can then be used as an organic fertiliser or soil improver if it is of a sufficient
quality. The liquid from the process is recycled back into the process to alarge extent, and the
excess, if any, can be used as a liquid fertiliser if the quality alows this. Otherwise, it is
disposed of into the sewerage system.

Anaerobic digestion is applied to the putrescible fractions of MSW, agricultural wastes
(excrements, litter, straw, beet and potato leaves), food industry wastes (residues from
brewing, grape pressing, sugar production, slaughterhouse by-products and meat processing
residues, waste water from milk processing) and sewage sludge.
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Typicaly, anaerobic digestion applied to MSW uses source-separated putrescible waste as the
input, possibly in co-digestion with agricultural residues, if the digestate is to be spread on
land.

2.2.1.3 Developments in the treatment of biodegradable waste

The Landfill Directive (**) requires that the biodegradable waste going to landfills is reduced
to

e 759% by 16 July 2006
e 509% by 16 July 2009
e 359% by 16 July 2016

compared to the total amount of biodegradable municipal waste produced in 1995 or the latest
year before 1995 for which standardised Eurostat data are available.

Member States that landfilled more than 80 % of their municipal waste in 1995 were allowed
to postpone each of the targets by a maximum of four years.

The Landfill Directive requires Member States to set up a national strategy for the
implementation of the reduction of biodegradable waste going to landfills. On 30 March
2005, the European Commission reported on the national strategies it had received from
Denmark, Germany, Greece, France, Italy, Luxembourg, the Netherlands, Austria, Portugal
and Sweden as well as on the regional plans for England, Wales, Scotland, Northern Ireland,
Gibraltar, the Flemish Region and the Walloon Region. The report shows that there are large
differences in the roles given to composting in the different national and regiona strategies.
The following three examples illustrate the diversity of the national strategies.

Austria has introduced a legal obligation to collect biodegradable waste separately, which
may then be used to produce compost. As a consequence, the amount of separately collected
biodegradable waste increased from a few thousand tonnes in 1989 to approximately 500 000
tonnes in 2001 (in 1995, the amount of biodegradable municipal waste produced in Austria
was 267 5300 tonnes.) This was complemented by the entry into force of an Ordinance on
Composting in 2001, which regulates the quality requirements for composts from waste, the
type and origin of the input materials and the conditions for their placing on the markets.
Austria has already achieved the last reduction target as stated in the Landfill Directive.

Denmark has also already achieved the last target, but with a completely different strategy.
An Order regarding waste issued in 2000 requires all Danish municipalities to send waste that
is suitable for incineration to incineration. In recent years, only very small amounts of
biodegradable municipal waste have therefore been landfilled, corresponding to far less than
10 % of the total amount of biodegradable municipal waste produced in 1995.

Italy is an example of a country that has opted for a mixed strategy. The country already
fulfilled the target for 2006. In 2002, 830 0000 tonnes of biodegradable waste were diverted
from landfills through:

e separate collection (3 800 000 tonnes);

(*)  Article5(2) of Directive 1999/31/EC of 26 April 1999 on the landfill of waste (OJ L 182, 16.7.1999, p. 1).
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e mechanical biological treatment (5 600 000 tonnes of unsorted waste with an estimated
biodegradabl e fraction of 3 100 000 tonnes);

e incineration (2700000 tonnes of waste, of which about 1500000 tonnes was
biodegradable).

A brief characterisation of biodegradable waste management in 25 EU Member States is
presented in Annex 2-1.

2.2.2 Compost as a product

There are two main uses of compost as a product: as a soil improver/organic fertiliser and as a
component of growing media.

2.2.2.1 Compost as a soil improver/organic fertiliser

Compost is considered a multifunctional soil improver. It is therefore used in agriculture and
horticulture as well as to produce topsoil for landscaping or land restoration. The application
of compost usualy improves the physical, biological and chemical properties of soil.
Repeated application of compost leads to an increase in soil organic matter, it often helps to
reduce erosion, it increases the water retention capacity and pH buffer capacity, and it
improves the physical structure of soil (aggregate stability, density, pore size). Composts may
also improve the biological activity of the soil.

Compost is often considered an organic fertiliser, athough the fertiliser function of compost
(supply of nutrients) is, in many cases, less pronounced than the general soil improvement
function. According to Kluge (2008) the supply of plant-available nitrogen by compost is
rather low, especially in the short term, and only repeated applications over long periods may
have a relevant effect. However, the phosphate and potassium demand of agricultural soils
can, in many cases, largely be covered by adequate compost application. Compost aso
supplies calcium, magnesium, sulphur and micronutrients.

The effects of compost also depend on the local soil conditions and agricultural practices, and
many aspects are still not well understood.

The quality parameters that positively characterise the usefulness of compost in agricultural
applications include:

organic matter content

nutrient content (N, P, K, Mg, Ca0)
dry matter

particle size

bulk density

pH.
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2.2.2.2 Compost as component of growing media
The second main use of compost is as a component of growing media.

Growing media are materials, other than soil, in which plants are grown. About 60 % of
growing media are used in hobby applications (potting soil), and the rest in professional
applications (greenhouses, container cultures). The total volume of growing media consumed
in the EU is estimated to be about 2030 million m® annually. Worldwide, peat-based
growing media cover some 85-90 % of the market. The market share of compost as a
growing medium constituent is below 5 %. Growing media are usually blends with materials
mixed according to the required end product characteristics (SV&A, 2005).

The Waste and Resources Action Programme (WRAP) together with the Growing Media
Association have issued guidelines for the specification of composted green materials used as
a growing medium component based on the BSI PAS 100 specifications for composted
materials (WRAP, 2004). The guidelines introduce additional requirements to those of BSI
PAS 100, e.g. concerning heavy metal limits.

According to these guidelines, any growing media shall:

e have a structure which physically supports plants and provides air to their roots and
reserves of water and nutrients;

e be easy to use with no unpleasant smell;

e be stable and not degrade significantly in storage;

e contain no materials, contaminants, weeds or pathogens that adversely affect the user,
equipment or plant growth;

e be fit for the purpose and grow plants to the standard expected by the consumer in
accordance with the vendor’ s description and claims.

Specificaly for compost, the guidelines identify the fundamental requirements of a
composted green material supplied as a component of a growing medium. It shall:

e be produced only from green waste inputs;

e be sanitised, mature and stable;

o befreeof al ‘sharps (macroscopic inorganic contaminants, such as glass fragments, nails
and needles);

e contain no materials, contaminants, weeds, pathogens or potentially toxic elements that
adversely affect the user, equipment or plant growth (beyond certain specified limits);

e bedark in colour and have an earthy smell;

e befree-flowing and friable and be neither wet and sticky nor dry and dusty;

e below indensity and electrical conductivity.

According to the WRAP guidelines, such composts ‘would normally be suitable for use as a
growing medium constituent at a maximum rate of 33 % by volume in combination with peat
and/or other suitable low nutrient substrate(s) such as bark, processed wood, forestry co-
products or coir.” Higher rates usually affect plant growth negatively because of the
compost’s naturally high conductivity.
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According to ORBIT/ECN (2008), the proportion of compost in growing media depends very
much on the composting process and final compost quality. The main criteria are maturation
and degree of humification, concentration of mineral nitrogen components, salt content and
structural stability (porosity, bulk density, aggregation) and purpose for use. In growing
media for hobby gardening 40-50 % (by volume) compost can be used; in growing media for
professional use 20—-30 % (by volume) compost can be used. In the German quality assurance
system for compost (RAL, 2007) specific criteria are laid down for compost in potting soils
(growing media). Two types of compost suitable as mixing compound for growing media
with different mixing volumes are described regarding stability level, nutrient and salt
content.

It is important to note that compost produced with a high proportion of cooked kitchen waste
is usualy only suitable in lower portions as growing media component because it tends to
have a higher salinity and nutrient content.

2.2.3 Compost market

This section characterises the compost market in the EU in terms of current compost supply
and use, imports and exports, production costs, compost prices, and the agronomic value of
compost. It also presents a compost market outlook based on theoretical production and use
potentials.

2231 Compost supply

ORBIT/ECN (2008) estimated that the yearly production of compost in the EU in 2005 was
more than 13 million tonnes (compost from the biodegradable fraction of MSW and sewage
sludge). Only afew countries make up most of the compost production from MSW in the EU.
In absolute amounts, Germany is the biggest compost producer with about three million
tonnes, followed by France, the United Kingdom, the Netherlands and Italy. On a per capita
basis, compost production is highest in the Netherlands, followed by Austria, France and
Germany. Of these countries, Germany, the United Kingdom, the Netherlands and Austria
rely mainly on source-separated biodegradable fractions of MSW for compost production. In
France and Spain, compost is also produced in considerable quantities from mixed MSW.
France, Spain and Italy also produce sizeable amounts of sewage sludge compost. In the 12
new Member States, compost production plays a very small role.Table 1 presents compost
production data country by country.

Apart from MSW and sewage sludge, compost can also be produced from wastes from
agriculture, forestry, and the food and drink industries. The quantities of composts produced
from these sources are unknown but are assumed to be much smaller than from MSW and
sewage sludge.
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Table 1. Compost produced in the EU in 2005 (tonnes/year).
Source: ORBIT/ECN (2008).
Biowaste Green Sewage Mixed
Year Total % waste % dudge | % waste %
compost
compost compost compost

AT 2005 416 000 218400 34 380000| 60 32000, 5 4000| 1
BE/Flanderg 2005 342 000 103000 30| 239000| 70 0, O 0, O

BG 0 0 0 0 0

CY 0 0 0 0 0
Cz 2006 77 600 4000 5 21600| 28 52 000| 67 O O
DE 2005 | 2966935 2089139 70| 848486 29 29310 1 0, O
DK 2005 350 000 15200 4| 294800 84 40000/ 11 0, O

EE 0 0 0 0 0
ES 2005 855 000 350000 4 0 0 180000 21 640000 75
Fl 2005 180 000 150 000| 83 0 30000| 17 0
FR 2005 | 2490000 170000] 7| 920000| 37| 800000| 32 600000| 24
EL 2005 8840 0o O 840/ 10 0, O 8000, 90
HU 2005 50 800 20000 39 30800, 61 0, O 0, O
IE 2006 100 500 250001 25 34000 34 17000| 17 24500| 24
IT 2005 | 1200000 850000 71 180000| 15 170000 14 0 O

LT 0 0 0 0 0
LU 2005 20 677 20 677| 100 0, O 0 O 0, O

LV 0 0 0 0 0

MT 0 0 0 0 0
NL 2005 | 1654000 719000] 43 935000| 57 0 O 0 O

PL 0 0 0 0 0
PT 2005 29 501 2086 7 1730] 6 2500 8 23185| 79

RO 0 0 0 0 0
SE 2005 154 800 38800] 25 100000| 65 0l O 16 000| 10

S 0 0 0 0 0
SK 2005 32938 1836 6 27102| 82 4000] 12 0, O
UK 2005/06| 2 036 000 316000 16| 1660000| 82 15000 1 45000 2
EU-27 13183991 4778139 36| 5673358 43| 1371810| 10/ 1360685 10

Bio and green waste compost 10451496 79

2.2.3.2

Compost use

The suitable uses of compost depend on source material type, compost class and quality.
Application areas like agriculture just require standard quality. Landscaping and, even more
so, the growing media sector need an upgraded and more specialised product. Here, further
requirements of the customers have to be met and it is up to the marketing strategy of the
compost plant to decide whether to enter into this market segment.
Compost producers often face difficulties in marketing because they lack understanding of the
potential use sectors such as the landscaping and horticultural sectors (e.g. knowledge of plant
growing and the related technical language). Declaration, advertisement and marketing are not

always of a standard comparable with competing products.
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An important factor determining compost use is the national environmental and fertilising
policy. The manure policy in Belgium, for instance, makes it very difficult to sell compost to
farmers (only 11 % of compost goes to agriculture). In the Netherlands, however, with the
same animal husbandry and nutrient situation, most of the kitchen/biowaste compost is used
in agriculture (75 %).

In Europe, more than 50 % of the compost goes to mass markets which require standard
quantities. Twenty to thirty per cent of the market volumes are used in higher specialised
market areas which require an upgrade and mixing of the compost in order to meet the
specific requirements of the customers.

Table 2 provides an overview of compost use in the main compost producing countries in the
EU.

Table 2: Compost usedistribution (%) in major compost producing countries.
Source: ORBIT/ECN (2008).
NL |NL®
BE/ bio- | green
AT | FIl | DE [ESH)| FI [FRA|HU | IE | IT | waste | waste |PL(® | SE | UK | Mean
2003 | 2005 | 2005 | 2006 |2005| 2005 | 2005 | 2006 | 2003 | 2005 | 2005 | 2005 | 2005|2005| EU
Agriculture | 40.0| 1.0/ 534| 880| 20.0| 71.0| 55.0| 37.0| 51.0| 74.8| 444 —| —] 300| 480
Horticulture
& green 100/ 10| 39| 80 —| 250/ 150/ 30/ —| —| 155/ —| 50/ 130 113
house
production
Landscaping| 15.0| 22.0| 15.9 4.0| 20.0 —| 100[ 6.0 60 36/ 123 —| 200| 140| 124
Blends 150| 6.0| 136 —| 100 —| —| 160 15.0 5.1 — 20| 103
salmxing |\ o6 51090 | | —| | —| —| —| —| 94| —|100| —| 106
companies
Wholesdlers| —| 90| — — — — - = = — 5.2 —| 150 — 9.7
Hobby
. 15.0| 20.0| 119 — — 40| 50| —| 270 11 2.3 —| 100| 25.0| 11.0
gardening
Land
restoration 1 551 10| —| —| 500 —| 150| 38 20| —| —| 1000| 400| 160| 264
and landfill
cover
Export 1.0/ 70 — — — — = - = 55 5.0 — - — 4.6
Others —| 20| 13 — — — =] = = — 0.8 — - — 14

(%) Green waste compost.
(® Mainly mixed waste compost.

In recent years, the use distribution in countries with developed markets (such as Belgium,
Germany and the Netherlands) was relatively stable. Changes in the fertiliser legislation in the
Netherlands have, however, led to areduced share of agricultural use after 2005.
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2.2.3.3 Compost imports and exports

According to ORBIT/ECN (2008), the main compost exporting countries in the EU are
probably Belgium and the Netherlands. On average, they exported 4.5 % of their annual
production in 2005 and 2006. The main reason for exports in these cases was a low national
demand because of strong competition of other cheap organic material (mainly manure).

Generally, compost plants supply their product within 50 km of the plant. This corresponds to
the distance a large lorry of 25 tonnes capacity can make within an hour for the cost of
EUR 50-60. These transport costs and the other marketing expenses are still covered by
prices of around EUR 5/tonne (EUR 125/lorry load). All plants close to borders (less than
50 km distance) contacted by ORBIT/ECN underlined the importance of thislocal market and
expressed their appreciation of the end-of-waste provisions which could potentially help them
to overcome the constraints of selling their compost over the border.

ORBIT/ECN reports not having detected a ‘real import demand’ for compost. The low value
per weight of compost does not cover the cost of the transport to the areas where the main
needs exist, such as the Mediterranean countries.

The main continuous import and export activities and potentials are related to the growing
media sector. Using compost in various products based on green waste are a common
business especially for the large international companies producing and dealing with peat, soil
and bark. However, growing media products containing compost as one of the components
are generally not considered subject to waste legidation.

2.2.34 Production costs and compost prices

The costs of composting depend on local conditions and the quality of the materia to be
composted. Eunomia (2002) reviewed the information from various sources regarding the cost
of composting source-separated biological waste, and made a cost estimate of EUR 35—
60/tonne of waste for larger ‘best practice’ plantsin closed systems, although higher costs had
also been reported in some cases. The cost of low-tech windrow composting may be less than
EUR 20/tonne of waste. There are also some cost differences between countries following the
general tendencies of producer prices. Gate fees charged for green waste tend to be smaller
than for kitchen waste or for mixed kitchen and green waste.

The price of bulk compost for use as an organic fertiliser or a soil improver is much lower
than the ‘production costs', i.e. the costs of treating biological wastes in a composting plant.
The prices achieved for composts for agricultural use in central Europe are rarely higher than
EUR 5/tonne of compost and, in most cases, lower. Often, the compost is actually given away
to farmers free of charge. A typical scenario in Germany is that the compost producer offers
the transport, the compost and the spreading of the compost on the field as a service to the
farmers (usually through subcontractors) and charges about EUR 1-2/tonne for everything.

Compost sales to agriculture become very difficult when there is a fierce competition with
manure. This is the case in Belgium and the Netherlands, where, on account of the huge
animal husbandry, a surplus in manure arises and up to EUR 30/tonne of manure is paid to the
users. This and a restrictive application regulation make it difficult to sell compost for
agricultural usesin those countries (ORBIT/ECN, 2008).
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A recent French compost market study for ADEME (2006) reports the following price ranges
for compost use in agriculture (grandes cultures):

e compost from green waste: EUR O (in most cases) to EUR 10-12/tonne (including the
cost for transport and spreading)

e compost from mixed MSW: EURO (most frequently) to EUR 2-3/tonne (including
spreading).

The combined separation-composting plant for MSW at Launay Lantic (France) sells most of
the compost produced to artichoke or cauliflower growers at a price of EUR 2.34/tonne
(personal communication).

In Austria, decentralised composting plays an important role and often farmers run small and
simple windrow composting facilities in which they treat source-separated biological waste
from nearby municipalities. The farmers use the compost on their own farmland, and if their
farmland is of a suitable size, there is no need for these compost producers to sell or give
away the compost. For the highest quality compost, which is suitable for organic farming,
prices of a little more than EUR 10/m® have been found. An example of the gate fee charged
by a‘farmer-composter’ in Austriais EUR 48/tonne biowaste from separate collection.

In 2001, the average sales price for compost made from pure garden and park waste in
Denmark were reported to be about EUR 8-9/tonne (Hogg et al., 2002).

According to ORBIT/ECN (2008), soil manufacturing companies and blenders are interested
in getting cheap raw material and are therefore not willing to pay high prices, so sales prices
range from EUR 2.40 to EUR 3.20/tonne.

Landscaping and horticulture require medium efforts in product development and marketing,
which reflect the price of EUR 6-15/tonne. Hobby gardening prices are on asimilar level.

Relatively high prices from EUR 90 to EUR 300/tonne follow from situations where the
compost is sold in small bags, e.g. as blends, to hobby gardeners or to wholesalers. Bulk
deliveries to wholesalers, however, only lead to about EUR 7/tonne.

Unless sizeable proportions of the compost produced can be sold to outlets other than
agriculture for higher prices, the financia feasibility of the composting plants essentialy
depends on the gate fees charged for the treatment of the wastes used as input or on subsidies.
According to ORBIT, thisistrue for al European countries. Ninety-five per cent of the plants
rely on the gate fee. Only very few companies have developed their local market so well that
compost sales contribute substantially to their economic feasibility. In most cases, only a
relatively moderate pressure exists for entering into the revenue-oriented high price markets,
which requires additional efforts and competence in market and product development and
marketing.

The low value per tonne of compost soil improvers and fertilisers is a strong limitation to the
distances over which the transport of compost for agricultural uses makes economic sense.
Transportation over more than 100 km for agricultural uses will only be feasible if there are
specific areas where agriculture has an exceptionally strong demand for organic fertilisers that
cannot be satisfied from local sources or if the waste management sector ‘cross-subsidises
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the transport cost (negative prices of the compost before transport). The latter is likely to
occur if the alternative treatments for biological waste, such as landfill or incineration, are
more expensive than composting.

2.2.3.5 Agronomic value of compost

ORBIT/ECN (2008) estimated the agronomic value of compost based on the fertiliser prices
published on 10 April 2007 by the Chamber of Agriculture of North Rhine-Westphalia. For
example, fresh compost produced from kitchen and garden wastes, rich in nutrients and well
structured, and declared as organic NPK fertiliser 1.40 (N)-0.60 (P,Os)-1.02 (K20O) has a
nutrient value of EUR 8.49/tonne fresh matter. The fertiliser value of well-structured compost
with lower nutrient contents (organic PK fertiliser EUR 0.43/kg P,Os—EUR 0.22/kg K;0) was
calculated to be EUR 3.93/tonne fresh matter. The nitrogen content was calculated on the
basis of the available contents. The contents of phosphorus and potassium were calculated at
100 % on recommendation of agricultural consultants.

In addition to the nutrient value, ORBIT/ECN also calculated the humus value for an average
compost application (ca 2 800 kg humus-C/hectare incorporated within a three-year crop
rotation). Taking the substituted supply costs of humus via ‘ green manuring’ with Phacelia or
Snapis arvensis and/or straw sale as the reference, the humus value of compost was
calculated to be EUR 3.28/tonne fresh matter.

Comparing this with compost prices for agricultural use, it appears that the agronomic value
can be substantially higher than the price paid for it.

2.2.3.6 Market outlook

In this section, the theoretical potential of compost production from the source-segregated
biodegradable fractions of MSW is estimated and compared to the theoretical compost use
potential. Also, the amounts of alternative materials, which can be used instead of compost,

are estimated.

Compost production potential

According to ORBIT/ECN (2008), about 29.5 % or 23.6 million tonnes of the estimated total
recoverable potential of the 80 million tonnes organic waste fractions is currently separated at
the source and treated predominantly through composting. This corresponds to an average per
capita biowaste and green waste collection rate of about 50 kg/year.

Experience in certain countries showed that a collection rate of up to 180 kg/capitalyear of
source-separated organic waste suitable for biological trestment can realistically be achieved
(for example in the Netherlands or Austria). A reasonable and redlistically achievable
European average rate might be 150 kg/capitalyear (ORBIT/ECN 2008). Using this as a
reference, it would imply a potential of separate biowaste and green waste collection in the
EU of about 80 Mtonnes/year. If all thiswere used for compost production, 35-40 Mtonnes of
compost could be produced per year. Table3 shows estimates of current amounts of
separately collected wastes as well as of the maximum potentials for the 27 Member States of
the EU.
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Table 3: Potential and actual amounts of biowaste and green waste collected for
composting in the EU-27 (1 000 tonnes).
Source: ORBIT/ECN (2008).

Separ ately collected
. . today Separately
Potential quantities (without home collected
composting) (°) (% of total
M-g\)/t/al(l) Biowaste s\/;teg T?zt)al Biowaste ?V;Zeg Total potential)
AT 3419 750 950/ 1700 546| 950| 1496 88
BE 4847 nd.| n.d.| 2573 nd.| n.d. 885 34
BG* 3593 nd.| nd.| 1164 0 0 0 0
CYy* 554 nd.| n.d. 112 0 0 0 0
Ccz 3979 1354 180| 1534 10| 123 133 9
DE 37 266 8000| 8 000| 16 000 4084| 4254 8338 52
DK 3988 433| 750] 1183 38| 737 775 66
EE 556 195| 130 325 0 0 0 0
ES* 25 694 nd.| n.d.| 6456 nd.| n.d. 308 5
Fl* 2451 nd.| n.d. 785 350/ 100 450 57
FR* 46 000 nd.| n.d.| 9378 300{ 2400] 2700 29
EL* 4 854 nd.| nd.| 1662 0 2 2 0
HU* 4 446 nd.| nd.| 1515 nd.| nd. 127 8
|E* 3041 nd.| n.d. 616 52 71 123 20
IT 31687 nd.| n.d.| 8700 2050 380 2430 28
LT* 1295 nd.| n.d. 514 0 0 0 0
LU* 321 nd.| n.d. 68 nd.| nd. 52 76
LV* 715 nd.| n.d. 346 0 0 0 0
MT* 246 nd.| n.d. 60 0 0 0 0
NL* 10 900 nd.| nd.| 2446] 1656 1700 3356 137 (%
PL* 9 353 nd.| nd.| 5726 nd.| n.d. 70 1
PT 4 696 nd.| nd.| 1579 24 10 34 2
RO* 8274 nd.| n.d.| 3249 0 0 0 0
SE* 4 343 nd.| nd.| 1352 125| 250 375 28
SI* 845 nd.| n.d. 300 0 0 0 0
SK* 1558 nd.| n.d. 808 5 68 73 9
UK* 35075 nd.| n.d.| 9009 nd.| n.d. 1872 21
EU-27 | 257947 80 101 23 598 29.5
() Source: Eurostat website (http://epp.eurostat.ec.europa.eu).
(® In most cases individual estimations by national experts were missing. For all Member States marked with an asterisk (*)
the realistic potential of biowaste and green waste collection is based on the assumption of 150 kg/capitalyear.
(® The estimation of currently collected biowaste and green waste was provided by national experts contacted during the
elaboration of this study (see acknowledgments). The reference year was 2005.
() The Netherlands with 200 kg/capitalyear bio and green waste collection has already exceeded the mean potential estimated
with 150 kg/capitalyear. Thisleads to 137 % collected against potential.

Furthermore, the potentia for the production of compost from sewage sludge was estimated
to be from 5 to 10 Mtonnes/year. The potential for the production of compost from other
organic materials cannot reasonably be quantified, because of the very heterogeneous
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properties even within one sub-waste stream (e.g. market wastes). The suitability of treating
those materials in an aerobic composting process depends on the composition, degradability,
water or nutrient content (C/N ratio). Composting is not always the first choice. Most of the
food and vegetable residues, for instance, are very wet which makes them more suitable for
anaerobic digestion. For bark and wood, energy generation might sometimes be the preferred
option.

Compost use potential

ORBIT/ECN (2008) suggests a simple calculation to illustrate that the theoretical potential for
compost use, in agriculture alone, is much higher than the theoretical compost production
potential from biowaste and green waste. The calculation is reproduced in Table 4. Similar
conclusions were obtained by calculations of this type at the level of individua Member
States. Furthermore, there are specific compost market studies for Germany, Ireland, Spain,
France and the United Kingdom (most of them reviewed by ORBIT/ECN) that all conclude
that there is sufficient potential for use of high-quality compost.

Table 4: Comparison of compost production and agricultural use potentials in the
EU.

Source: ORBIT/ECN (2008).

Present situation in EU Amount

Amount of collected bio and green waste 23 600 000 tonnes
Amount of compost produced in the EU-27 11 800 000 tonnes
Arable land for plant production in the EU-27 123 391 000 ha (**)
A typical application rate of 10 tonnes compost/year needs 1 800 000 ha
Portion of the total arable land needed to absorb the compost 15%

Theoretical compost production potentia (maximum) Amount

Potential for collected bio and green waste 80 000 000 tonnes
Potential amount of compost produced in the EU-27 40 000 000 tonnes
Arable land for plant production in the EU-27 123 391 000 ha

A typical application rate of 10 tonnes compost/year needs 4 000 000 ha
Portion of the total arable land needed to absorb the compost 3.2%

Substitute materials for compost

As soil improvers, agricultural residues — first of all straw and manure — can create a
similar benefit to compost by fertilising the soil and delivering organic matter. According to
ORBIT/ECN (2008), the effect on humus reproduction is, however, much higher of compost

(*)  Source: Eurostat. Statistik kurz gefasst. Landwirtschaft und Fischerei 86/2007. Européi sche Gemeinschaften 2007.
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than of these materials. In the EU, there are from 1.5 to 2 hillion tonnes of agricultural
residues per year.

Plant nutrients contained in compost can substitute, to some extent, mineral fertilisers. In
Germany for example, the substitution potential for phosphate is 28 000 tonnes, which
corresponds to 10 % of the phosphate of the mineral fertilisers applied in Germany. These
potentials are 9 % (43 000 tonnes) in the case of potassium and 8 % (175 000 tonnes) in the
case of lime fertilisers.

Compost also competes with the land spreading of sewage sludge. Some 3.62 Mtonnes (dry
matter) treated sludge from municipal waste water treatment was used in agriculture in 2003.

In growing media, compost can partly substitute peat and bark. Bog peat is still the overall
predominant growing medium constituent in the EU. This is also true for Member States
without domestic peat production. Peat-free growing media are highly esteemed by some
stakeholder and user groups but still play a relatively minor role in the industrial production
of growing media. For technical reasons, bark, coir and compost can only partly serve as
substitutes for peat.

In 2005, 0.95 million m® compost and 2.05 million m? bark (including wooden materials)
were used in growing media (ORBIT/ECN, 2008).

2.2.4 Environmental and health impacts
2241 Introduction

Quite independently of the composting technique applied and the nature of the input
materials, composting has a series of potential environmental interventions and health issues
associated to it. They are presented in this section and include greenhouse gas and other air
emissions, water emissions (leachate), soil related effects, hygiene issues and the risk of
injuries, and positive environmental effects of compost use. Finally, conclusions are made
with the regard to the main issues.

The fact that the potential environmental and health impacts of composting are discussed in a
comprehensive manner should not be misinterpreted as an indication per se of compost being
good or bad for the environment. The purpose of this chapter is ssimply to provide the
information base for understanding the potential environmental and health impacts and risks
that need to be managed. Such a comprehensive analysisis required for any material that is a
potential candidate for end-of-waste criteria.

22472 Air emissions

Gaseous emissions from the composting process include carbon dioxide (CO,), water vapour,
and, in smaller quantities ammonia, (NHs), volatile organic compounds (VOCs), bioaerosols
(fungi, bacteria, actinomycetes, endotoxins, mycotoxins) and particulates. Usually there will
also be methane (CH,) emissions, as it is often not possible to guarantee that all material will
be kept under aerobic conditions at all times. Depending on the input materials, composting
may release odour emissions, which can potentially be strong.
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In closed composting systems, biofilters are often used to treat the waste gas to reduce the
emissions of odours, some VOCs, ammonia, aerosols and particulates. On the other hand,
certain emissions may also be increased by biofilters, in particular N2O.

According to ADEME (2005) and DEFRA (2004), there is a lack of generaly representative
quantitative air emission data.

The DEFRA study carried out a ‘Review of environmental and health effects of waste
management: municipal solid waste’. It was based on a substantial sample of the available
literature and data. The study systematically assessed the reliability of al the data, taking into
account, for instance, the number of waste management facilities from which data were
available, if an extrapolation to the full sector at a national level was possible, and whether the
information came from peer reviewed literature, was endorsed by governmental bodies, or
came from ‘grey’ literature. The study report as such underwent an external review by the
Royal Society. The study concluded that the available data were not sufficient to quantify air
emissions from composting, mechanical biological treatment (MBT) or anaerobic treatment.

The ADEME report, which systematically establishes emissions data for biological treatments
based on a reliability assessment of data found in literature, comes to similar conclusions, and
confirms that there is a general lack of representative air emissions data (and, in the case of
compost, especially VOCs). It aso notes a general lack of data on emissions during the
storage of the biological material.

In recent years, several new investigations on gaseous emissions from composting, covering
various composting techniques, have, nevertheless, been carried out and used to characterise
the state of the art of composting (Amlinger et al., 2005; Cuhls and M&hl, 2008).

The CH,4 and N,O emissions are important for the climate change impacts of composting (see
Section 2.2.4.3 on greenhouse gas emissions) while the CO, emissions are considered
climate-neutral because they originate mainly from short-cycle biomass (see al'so next section
on greenhouse gas emissions).

The other emissions are relevant mainly for potential occupational and local population health
impacts or may be perceived to be a nuisance. They make it necessary to take suitable
measures to protect plant workers and residents in the surrounding areas.

Workers at a composting facility may be exposed to, and inhale, large quantities of
bioaerosols if not protected by technical or operational means. It needs to be considered that
there are certain individuals, for example asthmatics and the immuno-compromised, that are
especially susceptible to potential adverse health effects after exposure to bioaerosols.

2.24.3 Greenhouse gas emissions
The fate of the organic carbon contained in the waste is one of the key factors that determine
the relevance of compost production and use for climate change, i.e. the extent to which the

carbon isimmobilised or degraded and emitted as gas, and the proportions of CO, and CH, in
the gas emissions. A second important factor is N,O emissions during composting. Other
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emissions are, in most cases, of much less relevance (including those originating from process
energy or transport, and the other greenhouse gases).

According to the Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories,
CO, from organic waste handling and decay should not be included in greenhouse gas
inventories. The reason is that organic material derived from biomass sources which are
regrown on an annual basis is the primary source of CO; released from such waste. These
CO; emissions are not treated as net emissions from waste according to the IPCC guidelines
(if biomass raw materials are not being produced sustainably, the net CO, release should be
calculated and reported under agriculture, land use change or forestry).

However, consideration needs to be given to the fact that if organic waste or materials
obtained from biomass remain at least partly un-degraded for longer times, this effectively
removes carbon from the atmosphere. This is the case, for example, when compost that has
been spread on agricultura land is only slowly mineralised and increases the soil organic
matter, or when organic material in landfills decays only over many years.

Composting, as an aerobic biological degradation process, degrades the carbon of the input
materials mainly into CO,. The percentage of the carbon content that is converted depends on
the nature of the input material. In the case of kitchen waste, composting converts about two
thirds of the carbon content of the input material into CO,. This means that about 0.9 kg CO,
is generated per kg dry matter of the biowaste input. In the case of green waste, this value is
much lower at about 0.17 kg CO./kg dry matter (ADEME, 2005).

After the composting process is finished and when compost is used, for example, as a soil
improver, the remaining organic matter in the compost is then relatively stable and further
degradation is rather slow. This depends on the physical, chemical and biological
environment in which the compost is used. The further release of carbon to the atmosphere is
therefore only gradual. Relatively little is known about the rates of transformation, which vary
depending on climate and soil type. It has been estimated that, on average, some 13 % of the
organic carbon supplied by the application of compost remains in the soil after 50 years
(Eunomia, 2002; Annex p.95). Assuming that the composting process had reduced the
original organic carbon content by 50 % (for example of a mixture of green waste and kitchen
waste), this means that about 6.5 % is still not degraded after 50 years. Furthermore, if
compost use enhances biomass production, this may bind further carbon from the atmosphere
in addition to the direct carbon input by the compost.

If compost displaces other fertilisers, this may lead to greenhouse gas emissions being saved
by the avoidance of fertiliser production. If it displaces peat as a soil improver or in growing
media, then this avoids the long-cycle carbon emissions emanating from the degradation of
peat under aerobic conditions.

In theory, composting as an aerobic process should not generate CHa. In practice, however,
and depending on the type of composting process and its management, the oxygen supply and
the aerobic conditions during the biological degradation are not perfect. The lack of oxygen
may then lead to anaerobic processes and to emissions of CH,4. The proportion of the carbon
content of the input material that is transformed into CH, emissions varies widely, depending
on the type of input materials and the processes, but can be from 0.01 % to 2.4 % of the
original carbon according to ADEME (2005). A typical value found for CH4 emissions from
household waste composting would be 0.04 kg CO»-eq./kg of dry matter of the input material.
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The European Compost Network suggests about half this value, based on Amlinger et al.
(2008) (obtained from data of different type of composting and different types of input
materials.)

Sometimes organic waste composting is preceded intentionally by a phase of initial anaerobic
degradation to reduce odours, for example. If the generated gas is not captured adequately,
this will lead to CH4 emissions to the atmosphere. The CH, emissions of such intentional
anaerobic pretreatment seem potentially important but have not yet been investigated.

It is quite likely that the application of compost on to agricultural land is neutral in terms of
CH, emissions; however, this has not yet been scientifically confirmed. There is a lack of
literature and measured data on how the use of compost on agricultural land influences the
flows of CH,4 between the soil and the atmosphere (ADEME, 2005).

N0 is generated directly by the composting processes (quantities are strongly influenced by
the C/N ratio) but also in biofilters, which are sometimes used to clean the composting
exhaust gas stream from other components (see for example Cuhls and Mahl, 2008). For the
composting of biowaste, the N,O emissions have been found to be in the range 0.002-0.05 kg
COz-eg./kg of input dry matter (typical value: 0.02 kg CO,-eq.). For household waste, the
range is 0.005 to 0.125 kg CO»-eq./kg of input dry matter (typical value 0.1 kg CO»-€eq.)
(ADEME, 2005). The European Compost Network has also reported numbers within this
range.

The use of compost as an organic fertiliser may, to some extent, reduce the N,O emissions
associated with the use of minera nitrogen fertilisers. However, this effect has not been
quantified reliably so far.

Generaly, the figures on greenhouse gas emissions other than CO, (i.e. CH4 and NO) are
based on alimited number of measurements, which are not fully representative.

2244 Leachate

Some composting systems recirculate leachate, whilst others treat the liquid residue if
required or discharge it directly into the sewerage system. Often composting requires a net
input of water because of evaporation during the composting process. In well-managed
composting processes impacts on the environment can be assumed to be negligible. However,
there is no consolidated information on the amounts and compositions of |eachate released
that considers the variety of composting plants in operation.

2.2.4.5 Soil-related

The application of compost to soil changes the soil’s chemical, physical and biological
properties. The parameters affected include: contents and availability of plant nutrients, soil
organic matter, pH, ion exchange capacity, chelating ability, buffering capacity, density,
structure, water management, biodiversity and biological activity. Composts become part of
the soil humus and have long-term effects on soil properties. The ways in which compost can
affect soil are very complex and far from being fully understood; however, it is widely
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accepted that compost will have a positive long-term effect on soil fertility if the quality of the
compost used is assured and good agricultural practiceis followed.

At the same time, the use of compost on soil as an organic fertiliser or soil improver has
diverse environmental implications. If composts are applied to land, the chemical content of
the composts is transferred to the soil. For potential negative effects, heavy metals and
organic pollutants especially need to be considered.

The contents of heavy metals in composts are generally well studied and controlled in
compost applications. They are determined by the materials entering the composting process
as inputs. Heavy metals may be directly toxic to plants or passed through the food chain to
humans. The fate of the heavy metals in soil is very site specific and depends on a number of
factors such as the nature of the crop and the type and pH of the soil. Repeated applications of
compost to soil generally lead to an accumulation of heavy metals but there is no consensus
among researchers about how this should be assessed in terms of environmental impacts.
There are important local variations concerning the accumulation of heavy metals
(background concentrations are generally increasing), their leachability into groundwater, and
the uptake of heavy metals by plants and consequences once in the food chain. Some metals
such as zinc, copper and nickel are vital trace elements for plant growth as long as their
quantity is not too high.

Relatively little is still known about the contents, fate and effects of organic pollutants in
compost. Organic pollutants may be introduced into the compost through the input materials
and, to some extent, may also be generated during the composting processes. At the same
time, there is also degradation of organic pollutants. Persistent organic pollutants (POPs),
however, are hardly removed by composting. It has been shown, for example, that some poly-
aromatic hydrocarbons (PAHs) are hardly degraded during composting and are
ecotoxicologically relevant when transferred with compost to soil (Kupper et a., 2006).

Recent field experiments showed, for the investigated quality assured composts in Germany,
that regular applications did not lead to an accumulation of organic pollutants in soil
(including PCB (*°), PCDD/F (*°) and PAH) (Kluge et al. 2008).

Generaly, there is considerable uncertainty about the exact nature and size of the impacts and
risks when compost is spread on soil, especialy if no suitable compost quality assurance is
applied. The reasons include the variability of the input materials used to produce compost
and the fact that composting is a biological process which is more complex than, for example,
many chemical processes. As a consequence, there may be a high variability in the qualities
of the different compost batches produced at the same site and even more so between different
compost plants. Finally, much is still unknown about what actually happens to compost and
Its constituents once spread on soil.

The limitations of current knowledge are aso reflected in the opinion of the Scientific
Committee on Toxicity, Ecotoxicity and the Environment (CSTEE; adopted on 8 January
2004) in the report ‘Heavy Metals and Organic Compounds from Wastes Used as Organic
Fertilisers (Amlinger et al., 2004). This study was commissioned by the Directorate-General
for the Environment in the framework of its background work related to possible legislative
proposals concerning the biological treatment of biodegradable waste. The CSTEE concluded

(*®)  Polychlorinated biphenyls.
(*)  Polychlorinated dibenzodioxins and dibenzofurans.
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that the study did not provide sufficient scientific bases for the Commission to be able to
propose the appropriate threshold levels for pollutants in compost. To date, there appears to
be no other studies or research results that could easily provide a strictly scientific basis at a
European level.

2.2.4.6 Hygiene issues and the risk of injuries

From a hygienic point of view, the application of compost is associated with risks unless the
compost production is controlled appropriately. The reason is that the biological wastes used
to produce compost may contain different types of pathogens, which may be bacteria, viruses,
fungi, parasites and prions (at least theoretically). Compost may also contain weeds and
viable plant propagules, which may encourage weed growth when spread on the land. The
presence of pathogens in the input material depends on the origin, storage and pretreatment. If
the composting process does not provide the required conditions to reduce or even eliminate
the pathogens during the composting process, these pathogens may still be present in the
compost, and, in the worst case, some of them may even have multiplied during composting.
After application to land, the pathogens may then infect animals, plants or humans and pose
serious health and plant disease control problems. Particular care needs to be taken in the case
of grazing animals and in the production of salads, vegetables and fruits that grow close to the
ground and may be consumed raw.

The main measures for controlling the contamination of compost with pathogens are to sort
out especialy risky material, such as nappies, from the compost feedstock and to ensure that
all of the material in the compost process is subject to temperature-time profiles that kill off
the pathogens (sanitation) or reduce the population to an extent where it is considered to be
below a specific hazard threshold.

Macroscopic impurities of compost (especially plastic, glass and metal objects) not only
reduce the aesthetic value of land, they also bring the risk of accidents, such as worker
injuries when handling compost containing glass fragments.

When compost is used as a component in growing media, direct health and safety aspects are
of special importance because of the often quite intense contact workers have with the
material. Macroscopic glass fragments, for example, must not be present.

2.2.4.7 Positive environmental effects

The use of compost as an organic fertiliser can, to some extent, replace the use of mineral
fertilisers. Thisis clearer for potassium and phosphate than for nitrogen because the nitrogen
contained in the organic matter of compost only slowly becomes available to plants. If
compost is used to reduce the need for mineral fertiliser, some of the environmental stresses
of fertiliser production can be avoided. These include greenhouse gas emissions (N>O and
energy-related emissions), and impacts of phosphate extraction. The use of compost over
longer periods of time and alower use of minerd fertilisers also reduces nitrate leaching.

The humus produced from compost increases soil organic matter and stores some of the

biomass carbon contained in compost in soil for longer periods of time. This carbon can be
considered sequestered from the atmosphere, which acts against global warming.
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Other potential positive environmental effects that have been attributed to compost include:

e reduced soil erosion;

e compost of agood quality may help to control plant diseases and thus reduce the need
for applying pesticides,

e water retention is improved, reducing the need for irrigation and reducing the risk of
flooding;

e the improved soil structure reduces the need to work the soil with agricultural
machinery and the related use of fuel.

When compost can be used instead of peat in growing media, there is also a lower global
warming potential, mainly because peat degrades relatively quickly under the release of ‘long
cycle’ CO, when exposed to oxygen. Replacing peat also contributes to the protection of the
biodiversity and landscape value of peatlands and bogs.

2.2.4.8 Conclusions with regard to managing potential environmental and
health effects

There are three main groups of environmental and health issues related to composting that
need to be managed.

1. Climate change

Choices about how to manage and treat the putrescible fraction of MSW have a substantial
influence on the net greenhouse emissions caused in the EU. The Landfill Directive addresses
this by requiring that biological wastes be diverted from landfills. In principle, composting is
a valid recovery route that allows such diversion (the environmentally best treatment option
needs to be assessed in each specific case; for this purpose, life cycle guidelines for the
management of the organic fraction of municipal waste are being prepared by the JRC (*).
The most critical factors for a high performance of composting with respect to greenhouse gas
emissions is the minimisation of methane and N,O emissions during the composting process,
pretreatment and storage.

2. Local health and environmental impacts and risks at, and close to, the composting facility

Odour, gas emissions, leachate, and pathogens in bioaerosols are released from composting
processes and may affect the local environment and the health and well-being of workers and
residents. Plant permits for composting facilities address these issues more and more
appropriately and some Member States have issued guidelines on state-of-the-art composting
techniques that help address these aspects. Composting may also be covered by the revised
IPPC Directive.

3. Soil, environment and health protection when using compost, especially when applying
compost to land

(*)  http:/iviso.jrc.it/lca-biowaste/
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This aspect is highly complex because it requires managing the trade off of the benefits of
compost application on land with the environmental and health risks associated with releasing
amaterial derived from waste that potentially contains many chemical compounds (including
heavy metals and potentially organic pollutants) and biological agents on soils. Whether the
benefits outweigh the risks depends on the quality of the compost and the local conditions
under which it is applied. The complexity is aggravated by the fact that there are important
knowledge gaps regarding soil properties and functions and the interactions with compost and
its components. Furthermore, there are many uncertainties in the toxicologica and
ecotoxicological assessments. Nevertheless, it is widely accepted that the use of quality
assured compost with relatively low pollutant contents following good agricultural practices
allows achieving long term benefits to the soil-plant system that outweigh the risks and
potential negative impacts.

Member States where the use of compost plays a substantial role have usually put regulations
in place to ensure a positive trade-off, considering the specific situations of the countries.
Depending on the countries or regions, the use of compost is regulated by soil protection,
fertiliser or waste legislation or combinations thereof. If the introduction of European end-of-
waste criteria changes the waste status of compost in a Member State, then this may affect the
system of rules applying to the use of compost on land. This will then impact on the
corresponding levels of soil, health and environmental protection.

2.2.5 Legal framework and standards
2.25.1 Introduction

This chapter looks at the legal frameworks and standards that have been put in place to ensure
the usefulness of compost and to manage the environmental impacts and risks of compost
production and use.

The previous sections have argued that the use of compost as a soil improver or organic
fertiliser can improve the chemical, physical and biological properties of soil and lead to
better agronomic performance as well as to positive environmental impacts. The use of
compost as a component of growing media can reduce the dependence on peat to some extent.
Diverting biodegradable waste from landfills to produce compost reduces the climate change
impacts of waste management.

At the same time there are, however, substantial environmental and health risks associated
with the production and use of compost.

Regulators are thus faced by the challenge to optimise the benefits of recycling organic matter
through compost and to avoid unnecessary barriers. At the same time the health and
environmental impacts and risks need to be managed to ensure adequate levels of safety and
environmental protection.

The analysis here pays particular attention to those aspects that are linked to the question of
whether composts are a waste or not. It looks at the current national approaches in
determining the waste status of compost; systems of compost registration or certification;
compost categories; regulation placed on and standards of input materials, product quality and
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compost use; health protection; quality assurance schemes; standardisation of compost
testing.

2.25.2 Current approaches to determining the waste status of compost

Today, Member States follow different approaches when determining the status of compost,
i.e. whether it is considered a waste or not. In some cases, there are explicit and detailed rules
set by legidation under waste law. In other cases, it is mainly up to the discretion of the
regulatory authorities to decide. In athird group of countries, there is an implicit assumption
that compost ceases to be waste when registered as a product (e.g. as fertiliser).

End-of-waste defined by national regulations under waste law or other national environmental
regulations

In some Member States, there is legislation under waste law that explicitly defines the
conditions under which compost ceases to be waste. Examples are the Austrian Compost
Ordinance (**) and the German Biowaste Ordinance (*°).

The conditions included in the Austrian Ordinance for compost to be considered as a product
and not a waste includes:

apositive list of wastes from which the compost may be produced,;

specifications of the product quality (heavy metal threshold values);

temperature-time profile during composting to achieve hygienic safety;

labelling provisions;

quality control provisions on the input materials and the product;

e externa quality control provisions;

e mandatory record keeping (for five years) of batch-wise information on input
materials and products, including details of who receives the compost;

e obligationsfor registering and notifying the authorities;

e anaytical methods.

The German Ordinance explicitly states that compost is considered waste until it has been
applied to soil (in the case of agricultural use). However, the waste law-based regulatory
controls are reduced considerably if a quality assurance system is applied. End-of-waste is not
explicitly defined by German regulations when using compost for the production of growing
media.

In France, the product quality requirements for compost produced from MSW are defined by
the French standard NF U44-051. This standard has been made statutory by the French
government. The standard includes thresholds for concentrations of heavy metals and some
organic compounds as well as microbiological and agronomic parameters. Compost that
complies with the requirements of the standard is considered a product (and not waste).

(*)  Verordnung des Bundesministers fir Land- und Forstwirtschaft, Umwelt und Wasserwirtschaft tiber Qualitétsanforderungen an
Komposte aus Abféllen (Kompostverordung). BGBI. || — Ausgegeben am 14 August 2001 — No 292.

(**)  Verordnung (iber die Verwertung von Bioabfallen auf landwirtschaftlich, forstwirtschaftlich und gértnerisch genutzten Boeden. BGBI.
1 1998 S. 2955, BGBI. | 2001 S. 1488.
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End-of-waste determined by regulatory authorities, possibly on the basis of acknowledged
protocols and standards

Thisisthe case, for example, in the United Kingdom (England and Wales).

In England and Wales, compost must be sold/supplied in accordance with the Environmental
Permitting (England and Wales) Regulations rules for the storing and spreading of compost
on land. There are no explicit quality criteria, but on the registration form and from the
evidence (test results for the waste) sent to the regulator, the ‘agricultural benefit’ or
‘ecological improvement’” must be justified. The regulator then makes an evaluation taking
account of the characteristics of the soil/land that is intended to receive the waste, the
intended application rate and any other relevant issues.

The recently agreed Quality Compost Protocol (QCP) represents the thinking of the
Environment Agency for England and Wales as the reference for defining the point at which
compost may become a product. It sets the criteria for production of quality compost from
source-segregated biodegradable waste. Quality compost will normally be regarded as having
ceased to be a waste when dispatched to the customer.

De facto end-of -waste when reqgistered as fertiliser

In many countries, compost has to be registered under fertiliser regulations (e.g. as an organic
fertiliser or as a soil improver) before it can be used in agriculture. It is then implicitly
assumed that registered compost is a product and has ceased to be waste. This situation can be
found in the Czech Republic, Greece, Spain, Italy, Latvia, Hungary, the Netherlands, Poland,
Portugal, Slovenia and Finland.

Finally, there is a group of countries where compost production is not common, compost-
specific regulations do not exist and the waste status of compost is not yet an issue.

More details on how the waste status of compost is determined today in each Member State
are presented in Annex 2-2.

2.25.3 Systems of compost registration or certification

Usualy it is required by the corresponding regulation that compost must be registered or
certified before it can be used or placed on the market. Sometimes, but not always, such
registration or certification implies end-of-waste.

In practice, there are three main legal bases under which compost is certified or registered:

o fertiliser legidation, with and without specific compost provisions,

e waste legislation, with specific compost or biowaste ordinances or under general waste
treatment licensing procedures;

e soil protection legidation, with minimum requirements for waste derived materials,
sludge and compost to be spread on land.

Standards or voluntary agreements based on criteria which are implemented by quality
assurance schemes are another category, however, without direct legal status.
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Following ORBIT/ECN (2008), one may distinguish four typical compost registration or
certification schemes.

1 Simple registration systems without third-party verification

The main criterion of registration is final compost quality and product declaration (e.g. as an
organic fertiliser or an organic soil improver). Sampling is done directly by the compost
producer. External quality control is not systematic. Inspections by regulatory authorities are
possible but typicaly not frequent. Usually, once registered, the compost can be traded as a
product without further waste regulatory controls, even if formal end-of-waste is not
established explicitly. According to ORBIT, this scheme can be found in the Czech Republic,
Denmark, Ireland, Spain, France, Latvia, Hungary, the Netherlands and Poland.

2. Simple registration systems with third-party verification

Testing of compost quality is carried out by an external laboratory that is acknowledged by
the authorities. The laboratory may aso certify compliance with a wider set of lega
reguirements concerning the documentation, the process management and the input materials
used. This system can be found in Spain and Slovakia.

3. Third-party product certification under specific compost legislation

This means full-scale product certification schemes, such as under the Austrian Compost
Ordinance. Such schemes include the following elements:

e the compost producer is responsible for the compliance with all requirements for input
materials, process management and documentation, external quality approval and
product declaration;

¢ the compost producer must have a contract with an authorised laboratory;

e sampling is done by the authorised laboratory or a contracted partner of the laboratory;

e the authorised laboratory and/or a quality assurance organisation (QAO) inspect and
approve the required documentation and the required quality and process management
in compliance with al legidlative provisions;

e based on the analytical and the on-site inspection report, the authorised laboratory or
the QA O awards a product and plant operation certificate including (in most cases) the
permission for the use of a quality label;

e in some cases, the compost then obtains the product status from the moment a
compost batch is declared compliant according to the certificate provided by the
external laboratory or QAO;

e based on the certified product labelling and declaration including recommendations
for proper use in the foreseen applications and market sectors, the correct application
in line with all further soil and environment related rules is entirely the responsibility
of the user.

Schemes of this type exist in Belgium (Flanders), Germany, Luxembourg, the Netherlands,
Austria and Sweden. Membership of a quality assurance organisation is, in most cases,
voluntary, although often promoted by authorities or legal incentives. In Belgium (Flanders),
the entire external certification and quality assurance system is executed by a semi-public
organisation and it is obligatory for all compost producers to participate.
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4. Third-party certification including the use of compost

In the United Kingdom, the Quality Protocol (QCP) issued by the Environment Agency and
the Waste & Resources and Action Programme (WRAP and Environment Agency, 2007) has
established a comprehensive quality assurance scheme which requires extensive
documentation and record keeping from the compost producer. The QCP also contains
requirements for accreditation and auditing by the sector. In this respect, the concept is similar
to the scheme described above. It is different, however, in that it also requires compost use
documentation in agriculture and soil-grown horticulture to be kept by the land manager and
made available to the compost producer and the certification body.

2.25.4 Compost categories

Compost classifications are very diverse across Member States. The categories are usually
defined by compost, fertiliser or soil protection legislation or by voluntary standards. The
criteria typically applied for classification are the input materials used, the compost product
quality (contents of hazardous substances, nutrients, impurities), and the uses for which the
compost is fit. In this report, the categories defined according to input materials are called
‘compost types and the categories defined according to product quality are called ‘ compost
classes. Table5 suggests a terminology for the most relevant compost categories. More
detailed descriptions of existing compost categories can be found in ORBIT/ECN (2008).

Table5: Classification of compost.
Source: ORBIT/ECN (2008).

nput material
The compost type is defined by the type, origin and characteristics of the source materials
used for the production of the compost.

Biowaste compost Compost from kitchen and garden waste (from source-separated
waste collection). This is the material commonly collected in the
commingled collection scheme for food and garden waste (brown
bin, ‘biobin’ system).

Green waste compost Compost produced from garden and park waste.

VFG compost Compost from vegetable, fruit and garden waste. This type of
compost has been established in Belgium (Flanders) and the
Netherlands based on the collection scheme for organic household
waste where the collection of meat is excluded.

Biomix compost Biowaste, green waste, sewage sludge (quite a common system in
Italy where sewage sludge is co-composted with source-separated
bio and green waste).

Bark compost Compost produced from bark; usually not mixed with other
organic residues but with additives as a nitrogen source.

Manur e compost Compost from solid stable manure or from dewatered (separated)
durry.

Sewage sludge compost | Compost produced from dewatered municipal sewage sudge
together with bulking material.

81




Mixed waste compost | Compost produced from mixed municipal solid waste (no source
separation of the organic waste fraction).

Stabilised biowaste Biologically stabilised (composted) organic fraction from
mechanical biological treatment of residual waste.

Product quality
Compost classes demand certain quality levels as regards the concentration of contaminants
(e.g. heavy metals) and macroscopic impurities.

Heavy metal classes Compost classes are distinguished by limit values for heavy
metals.

Impurity classes Limits for the contents of macroscopic impurities like plastics,
metals and glass. A two-class class system has been suggested,
which should distinguish between composts for food
production/pasture land and non-food areas.

Uses
The use types classify composts for certain areas of application based on defined quality
parameters. In some cases, thisis linked to product quality classes.

Compost for organic For the use of biowaste from source-separated organic household
farming waste, limit values for heavy metals have to be respected
(Regulation (EEC) No 2092/91). There are no such quality criteria
for other compost types like green waste compost. Any compost
produced from municipal sewage sludge is forbidden in biological

agriculture.
Compost for food Restriction of certain heavy metal or impurities related compost
production classes (e.g. Class 2 or B) for use in agricultural or horticultural

food and feedstuff production.

Substrate compost for | Compost providing specific performance characteristics such as

growing media and particle size, salt content, stability, plant response, nutrient

potting soils availability, etc., in order to be successfully used as a constituent
in growing media and potting soils.

Mulch compost Compost of a generaly coarse structure (higher portions of wood

chips with a maximum particle size up to ca35 mm) and with
fewer demands regarding maturity.

M ature compost Fully humified compost generally utilised and recommended in all
— also sensitive — applications. Identification is done by methods
testing the plant response or measuring the biological activity of
the compost (e.g. oxygen consumption, CO, evolution, self-
heating test).

Fresh compost Partly degraded materia that is still in a decomposition process
but thermally sanitised (thermophilic phase). It is used for soil
improvement and fertilisation on agricultural land. Identification is
done by methods testing the plant response or measuring the
biological activity of the compost (e.g. oxygen consumption, CO,
evolution, self-heating test).

2.25.5 Regulations and standards on input materials
Most national regulations dealing with compost include restrictions on the input materials that

may be used for compost production. In most cases, there are ‘positive lists' of the allowed
types of input materials. Materials not included on the list are forbidden as inputs. The most

82




sensitive questions regarding input materials are whether municipal sewage sludge is allowed
and in what form the biological fractions of MSW may be used as an input (whether thereisa
requirement for source segregation or not).

Most positive lists follow the classification of the European Waste Catalogue, and in some
cases, include some additional specifications or requirements. If the waste list is directly
binding, the system is rather rigid. This has been addressed, for example, in the case of
Belgium, by allowing case-by-case decisions to be made by the competent authorities, based
on amore generic positive list.

Usually, national regulations require that composting plants are run with a consistent control
of the input material (compliance check upon receiving the waste), which includes
documentation to ensure traceability and allows inspection by the competent authorities.

Annex 2-9 presents a comparative list and classification of the waste materials that are
allowed for the production of compost in EU Member States.

2.2.5.6 Regulations and standards on product quality

Compost-related national regulations as well as compost quality certification schemes usually
include minimum product quality requirements for ensuring the usefulness of compost and for
achieving the desired levels of health and environment protection. Minimum product quality
requirements typically demand that composts should:

e have a minimum organic matter content, to ensure basic usefulness and to prevent
dilution with inorganic materials, as well as sufficient stability/maturity;

e not contain certain pathogens (such as salmonellae) that pose health risks;

e contain only a limited amount of macroscopic impurities (as a basic requirement for
usefulness and to limit the risks of injuries);

e only have limited concentrations of pollutants (mainly regarding heavy metals and
sometimes also certain types of organic pollutants).

Further requirements are often included as specifications for certain uses and application
areas. For instance, there are a number of compost standards and specifications for using
compost in growing media and potting soil or for use in landscaping. Examples are the RHP
quality mark for compost substrate components for horticulture and consumer use, or the
RAL Quality label for compost with requirements for compost for potting soils/growing
media (RAL, 2007) (see also Section 2.2.2.2).

In addition to requiring that limit values for the mentioned parameters are met, it is usually
also required that the values for these parameters and further properties, such as salinity or
electric conductivity, are declared (without the need for complying with limits). The purpose
isto inform the potential users of the compost about the material properties.

Legal limits on heavy metal concentrations are in place everywhere that compost plays a role
today. Limits are usually set at a national level and differ from country to country. In some
countries, limits have been set for a number of different compost classes. At the EU level, a
set of heavy metal concentration limits exists as part of the EU eco-label criteria for soil
improvers and growing media. Another set of limits applies to the use of certain composts in
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organic agriculture. Annex 2-3 provides an overview of the heavy metal concentration limits
for compost in the EU.

In most places, limits also exist for macroscopic impurities. Sometimes a maximum
concentration is set for the sum of plastics, metals and glass particles with a particle size of
> 2 to 5 mm or there may be more complex regulations with separate limits for different types
of impurities and considering more than one particle size (e.g. 2 and 20 mm fraction for
plastic constituents).

Annex 2-4 shows examples of the impurity limits included in national regulations and
standards.

The rules for compliance testing (number of tests, protocols for sampling, analysis) are also
different across Member States. Efforts to produce European harmonised standards are,
however, well advanced (see also Section 2.2.5.10.).

2.25.7 Health-related requirements

Provisions for the exclusion of potential pathogenic micro-organisms are established on two
levels:

e direct methods by setting minimum requirements for pathogenic indicator organisms
in the final product;

e indirect methods by the documentation and recording of the process showing
compliance with required process parameters (HACCP concepts, temperature regime,
black and white zone separation, hygienisation/sanitisation in closed reactors, etc.).

Annex 2-5 gives an overview of national regulations with respect to indirect and direct
methods as well as of the requirements of the EU Eco-labels on soil improvers and growing
media and of the Animal By-products Regulations. It also shows the requirements and limit
values for germinating weeds and plant propagules.

At the European level, a key reference is the Animal By-products Regulation (ABPR) (%°),
which provides detailed hygienisation rules for composting and biogas plants which treat
animal by-products.

The ABPR restricts the types of animal by-products that may be transformed in a biogas or
composting plant. Materials that are allowed under certain conditions include amongst others:

e manure and digestive tract content;

e animal partsfit for human consumption (not intended for human consumption because
of commercial reasons);

e animal parts rgected as unfit for human consumption (without any signs of
transmissible diseases) and derived from carcasses fit for human consumption;

e blood, hides and skins, hooves, feathers, wool, horns, hair and fur (without any signs
of diseases communicable through them);

o former foodstuffs and waste from the food industry containing animal products;

(* Regulation (EC) No 1774/2002 of the European Parliament and of the Council of 3 October 2002 laying down health rules concerning
animal by-products not intended for human consumption (OJ L, 10.10.2002, p. 1).
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raw milk;

shells, hatchery by-products and cracked egg by-products;
fish or other sea animals (except sea mammals);

e fresh fish by-products derived from the food industry.

The hygienisation requirements are laid down in Annex VI to the ABPR (*}). Amongst other
requirements, this states that Category 3 materials (which include, for example, catering
waste) used as raw material in a composting plant must comply with the following minimum
requirements:

e maximum particle size before entering the composting reactor: 12 mm;
e minimum temperature in al material in the reactor: 70 °C;
e minimum timein the reactor at 70 °C (all material): 60 minutes.

As an dternative to the time-temperature regime of 70 °C for one hour at a particle size of
12 mm, the possibility of a process validation system to be conducted by Member States was
introduced. The authorisation of other standardised process parameters is bound to the
applicant’ s demonstration that such parameters ensure the minimising of biological risks.

The ABPR also requires control of the final product. Thisis divided into two measures:

e representative sampling during or immediately after processing in order to monitor the
proper functioning of the hygienisation process, and

e representative sampling during or on withdrawal from storage in order to approve the
overal hygiene status of the product.

Escherichia coli or enterococcae are used as indicators for the hygienisation process. The
hygiene status of the product is tested with Salmonella, which must be absent in 25 g of the
product. It is up to the competent authority to decide on sampling schemes (i.e. considering
the total throughput and the maximum time span between two sampling dates).

There are possible exceptions for catering waste (*%), which may be processed in accordance
with national law unless the Commission determines harmonised measures.

2.2.5.8 Regulations of compost use

The regulations and standards for compost use vary considerably across countries. There are
countries where compost use is subject to a complex network of regulations on national
and/or provincial level (Germany, the Netherlands, Austria) and then there are countries
where compost can be used without any legal directions (Greece, Portugal, Slovenia).

Use rules include direct regulations like dosage restrictions (admitted quantity of compost per
hectare) and indirect rules such as good agricultura practice (GAP) protocols and cross-
compliance requirements in agricultural application. The latter refer mainly to fertilising,

(*) Amended by Commission Regulation (EC) No 208/2006 of 7 February 2006 amending Annexes VI and VIl to Regulation (EC)
No 1774/2002 of the European Parliament and of the Council as regards processing standards for biogas and composting plants and
requirements for manure (OJ L 36, 8.2.2006, p. 25).

(¥ Catering waste means all waste food including used cooking oil originating in restaurants, catering facilities and kitchens, including
central kitchens and household kitchens.
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which should be executed in away that considers the nutrients in soil and in compost as well
as the uptake by the plant and to manage organic matter with the target to keep soils in a
proper condition

The main restrictions in EU countries usually concern the permissible quantity of compost
(tonnes dry matter) at a maximum heavy metal content (compost class) which can be spread
annually, or over two to five years. Annex 2-6 provides an overview of the restrictions in
place.

The following systems of application rules can be distinguished:

e direct load limitation (grams of substance per hectare and year), in most cases
calculated on abasis of 2to 10 years;

e restrictions of the admissible dosage of dry matter compost per hectare and year;

e restrictions according to a maximum nutrient supply (phosphorus and/or nitrogen) to
the agricultural crops.

The restrictions are usually intended to regulate continuous applications, as in agriculture. In
most other applications, e.g. landscaping, compost is applied only once or infrequently. Here,
larger amounts (e.g. 200 tonnes dry matter in 10 years) are used to achieve the desired
application effects.

In some cases, the factor which limits application rates is not only the heavy metals but the
nutrient contents, especially phosphorus and nitrogen.

The ranges of restrictions for the amounts of compost (on a dry matter basis per hectare) or
plant nutrients to be applied can be summarised as follows:

e quantity of compost (*) agriculture/regular 3 (pasture)—15 (arable) tonnes/ha
non-food/regular  6.6-15 tonnes’ha
non-food/once 100400 tonnes’ha

e quantity of N agriculture/regular  150-250 kg/ha
e quantity of P,Os agriculture/regular  22-80 kg/ha
set aside land 20 kg/ha
(ha= hectare)

(*) In most cases quantity differentiation depends on quality class obtained.

More details, country by country, are provided in Annex 2-7.

In many cases, the need to comply with the EU Nitrates Directive or national water protection
legislation has led to maximum application regimes for nitrogen or forbidding the application
of compost during the winter season.

Finally, it becomes more and more common to consider the application of compost in
fertiliser management systems. Germany for example refers to the need to follow ‘best
fertilising expert practise’, whilst in the Netherlands, the Mineral Accounting System MINAS
(obligatory since 2001 for all farmers with more than 0.5 livestock units) requires farmers to
account for the mineral balances when nutrients are applied in any form.
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2.2.5.9 Quality assurance systems

About 700 composting plants in the EU operate under a formal quality assurance system.
Quality assurance typically comprises the following el ements:

raw material/feedstock type and quality;

limits for hazardous substances,

hygiene requirements (sanitisation);

quality criteriafor the valuables (e.g. organic matter);

external monitoring of the product and the production;

in-house control at the site for al batches (temperature, pH, salt);

quality label or a certificate for the product;

annual external quality certification of the site and its successful operations;
product specifications for different application areas,

recommendations for use and application information.

In some cases, quality assurance is purely voluntary, on private initiative, but more often it is
required or promoted by legislation or regulatory authorities. Sometimes there are exemptions
from certain legal compliance obligations if the compost is quality certified. Annex 2-8
provides detailed descriptions of the existing compost-specific quality assurance schemes in
the EU.

2.2.5.10 Standardisation of sampling and analysis

Today, compost sampling and analysis is carried out following national legal provisions and
standards, which are not always comparable. However, the European Commission has already
given a standardisation mandate to CEN for the development of horizontal standards in the
field of dludge, biowaste and soil (Mandate M/330). The mandate considers standards on
sampling and analytical methods for hygienic and biological parameters as well as inorganic
and organic parameters. Consequently, the CEN Technical Board (BT) created a Task Force
for ‘Horizontal Standards in the fields of sludge, biowaste and soil’ (CEN/BT TF 151). On
most sampling and analytical topics, the final consultation and validation of the draft
standards took place in autumn 2007 ().

Until horizontal standards elaborated under the guidance of CEN Task Force 151 become
available, testing and sampling may also be carried out in accordance with test methods
developed by Technical Committee CEN 223 * Soil improvers and growing media’ (**).

A new initiative for elaborating horizontal sampling standards has been launched by CEN TC
345 (Sail). It is intended to elaborate detailed sampling procedures for different matrices and
guantities in the area sludge, soil, compost (treated biowaste). The procedure will build on the
draft standards and technical reports produced by the project Horizontal which were not
delivered to the responsible committee (BT/TF 151) for formal vote.

(®)  http://www.ecn.nl/horizontal/
(*)  Contact: http://www.cenorm.be/cenorm/index.htm
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2.3 End-of-waste criteria
2.3.1 Introduction

The Thematic Strategy on the prevention and recycling of waste was adopted by the European
Commission on 21 December 2005. One element of the proposals within the thematic strategy
is the clarification, at EU level, of when waste could cease to be waste and could be regarded
as a non-waste material and freely traded on the open market. Through this approach, the
intention is to promote more recycling and use of waste materials as resources, reduce
consumption of natural resources and reduce the amount of waste sent for disposal. A
material which satisfies a set of end-of-waste criteria can then be freely traded as a non-waste
material and thereby its beneficial use promoted. Potential users of the material should be able
to have increased confidence on the quality standards of the material and this may also help to
alleviate any user prejudice against the material smply because it is classified as waste.

The revised Waste Framework Directive (*) sets the following conditions for certain
specified waste to cease to be waste (Article 6):

(a)' the substance or object is commonly used for specific purposes,
(b) a market or demand exists for such a substance or object;

(c) the substance or object fulfils the technical requirements for the specific purposes
and meets the existing legislation and standards applicable to products;

(d) the use of the substance or object will not lead to overall adverse environmental or
human health impacts.’

In recital 22, the Common Position says that the end-of-waste criteria should provide a high
level of environmental protection and environmental and economic benefit.

This chapter suggests how the end-of-waste criteria for compost would have to be defined so
that they fulfil these conditions and purposes. It first identifies and discusses the different
reasons why the end-of-waste criteria for compost would be beneficial, then it goes through
the four conditions of Article 6 and analyses what they mean for the specific case of compost,
and finally a set of end-of-waste criteria and accompanying measures are proposed
accordingly.

2.3.2 Rationale for end-of-waste criteria
The purpose of having end-of-waste criteria is to facilitate recycling and to obtain

environmental and economic benefits. This section discusses how, i.e. through which
mechanisms, end-of-waste criteria may achieve thisin the case of compost.

(*)  Directive 2008/98/EC of the European Parliament and of the Council of 19 November 2008 on waste and repealing certain Directives
(OJL 312,22.11.2008, p. 3).
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2.3.2.1 Improve harmonisation and legal certainty in the internal market

There are environmental and economic benefits to be gained as the end-of-waste criteria
improve the harmonisation and legal certainty in the internal market.

There is currently no harmonised way in the EU for determining whether a compost material
is a waste or a ‘normal’ product. Member States deal with the question rather differently.
There is a group of Member States where there are types of composts that are explicitly
recognised as non-waste even if they are produced from input materials that are waste.
However, across these Member States, the standards that composts must meet in order to
qualify as normal products differ considerably. Then there are other Member States where
composts made from waste are aways considered waste, regardless of the quality of the
material, at least until the compost has been used, for example on soil. In the remaining
Member States there are no explicit general rules and the classification of compost as waste or
not is left to case-by-case decisions or to interpretive protocols that are applicable to certain
parts of the Member State.

The lack of harmonisation creates legal uncertainty for waste management decisions and for
the different actors dealing with the material, including the producers and users of compost or
haulage contractors. The uncertainty arises especially when trade between Member States is
involved. However, there are also differences in interpreting the waste status of compost
between different regions within certain Member States.

As a consequence, both compost producers and users tend to restrict themselves to the
national (or regional) market because they want to avoid the administrative and judicia costs
or risks of an unclear waste status of the material. This means that composts do not always
reach the place where they could, in principle, be used best, i.e. economically and delivering
the highest benefits with the proportionally lowest environmental and health risks. It may also
mean that less compost is produced. In fact, the volumes of compost traded between Member
States are smaller today than they could theoretically be and it is likely that with clear rules
about when compost ceases to be waste, the supply and demand of compost would be
balanced better.

The legal uncertainty regarding the waste status of compost also affects the investment
decisions on new treatment capacities for the management of biological wastes. Such
uncertainty evidently comes at a cost when it hinders the development of the composting
sector in situations where, in reality, the conditions would exist for compost to cease to be
waste. Thisis relevant not only for the situation in certain Member States, but especially also
at the European level. For example, the possibility of exporting compost is an important factor
for the feasibility of a composting plant in border regions. When uncertainties regarding the
status of the waste reduce the export possibilities, then this may easily lead to opting for
another waste treatment option even if a need and environmentally suitable absorption
capacity for the compost exists across the border (%°). Harmonised end-of-waste criteria would
promote investing in compost production in such situations.

The lack of harmonisation also means that there is no system that ensures that the control of
compost flows across national borders is proportionate to the related environmental risks.

(®) Dueto therelatively high costs of transporting the compost, the feasibility of a composting plant critically depends on the existence of
sufficient market capacity for its use within a radius of not more than 50-100 km around the plant. If national borders within the EU
work as barriers to compost use, then composting facilities close to borders have an obvious ‘geometric’ handicap that works to the
detriment of allowing an environmentally optimised waste management and compost use.
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Harmonised end-of-waste criteria could improve the management of environmental risks
under waste shipment rules by excluding low risk compost from waste shipment controls,
while making explicit that compost with higher risks for the environment have to be
considered waste. This would avoid unnecessary costs and barriersin the first case and ensure
the necessary controls (prior written notification and consent of shipment) in the latter.

Generally, end-of-waste criteria would have the benefit to make more explicit when compost
has to be considered waste. This would consolidate the application of waste law derived
controls to non-compliant compost and strengthen environmental and health protection.

2.3.2.2 Avoid waste status if unnecessary

There are economic benefits, when the end-of-waste criteria prevent compost being
considered as waste when such a status is not necessary.

A direct economic benefit is that compliance costs are avoided. According to EU waste law,
users of compost may need a permit for using compost from the waste management
authorities. Compost not requiring a permit or an exemption under waste law can be used at
lower costs. The Quality Protocol for compost, for example, allows the use of compliant
compost in England and Wales without having to pay a waste status related exemption fee.
The avoided costs were estimated at more than GBP 2/tonne of compost (The Composting
Association, 2006) (*').

Another economic benefit can be obtained by avoiding potential users undervaluing compost
simply because it is unnecessarily labelled as waste. It has been reported that farmers are
hesitant to use compost as a soil improver if it is presented to them as a waste material
because the waste status makes them perceive compost as of low value. In such cases, the
waste status works as a stigma. Compost that is not considered waste has a higher perceived
value than otherwise identical waste compost. In fact, it is likely that the agronomic value of
compost is higher than the price paid for it when it is waste (). If higher prices are paid for
end-of-waste compost, then a part of the benefits obtained by the user is transferred back to
compost producers and possibly, through reduced gate fees, further to municipalities so that
the costs of waste management are reduced.

A correctly perceived value of compost and reduced costs of compost use are important
factors to strengthen the demand for compost and in this way improve the feasibility of the
compost route of managing biodegradable wastes.

As examples such as Austria and the United Kingdom show, Member States can effectively
avoid the waste status of certain compost aready within the current European framework.
There would, however, be additiona benefits of the European end-of-waste criteria by
accelerating and consolidating the establishment of compliant compost as a freely traded
product throughout the EU.

(*)  In Germany, composts do not cease to be waste before they have been used, but quality certified composts are exempted from the
most onerous obligations that a full waste status would imply for the users. Also this reduces compliance costs for the use of compost.

(*®  For instance, it was a reason for including end-of-waste criteria in the Austrian Compost Ordinance to avoid that the value of compost
is unduly underestimated because of unnecessary waste status.
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2.3.2.3 Promote product standardisation and quality assurance

Harmonising the end-of-waste criteria is also an opportunity to introduce widely recognised
product standards for compost and to promote quality assurance.

A high level of environmental protection can be achieved only if there is reliable and
comparable information on the environmentally relevant product properties. Claims made on
product properties must correspond closely to the ‘real’ properties, and the variability should
be within known limits. To manage compost so that environmental impacts and risks are kept
low, it must be possible for compost users and regulatory authorities to interpret the declared
product properties in the right way and to trust in conformity. Therefore, standardisation of
product parameters, sampling and testing is needed as well as quality assurance.

End-of-waste criteria that demand the use of harmonised standards could be a decisive factor
for promoting the widespread use of harmonised standards throughout the EU. Harmonised
standards for compost property parameters, sampling and testing are, to alarge extent, already
available to be used today, even if they are not yet fully adopted as European standards
(formal adoption is expected for some of them in the near future). The outcome of the
‘“Horizontal’ project is certainly a great achievement in this sense, although some concerns
have been raised that the use of these methods might lead to increased testing costs for some
of the parameters in some countries.

Where compost production and use are aready well-established today, quality assurance is a
common practice. While quality assurance can also be developed by industry alone, as a
purely voluntary initiative, most of the successful compost quality assurance and certification
schemes have benefited, however, from some sort of quasi-statutory support by regulationsin
Member States. By demanding quality assurance, the end-of-waste criteria would promote
quality assurance throughout the EU.

2324 Promote higher compost quality

The end-of-waste criteria can promote higher compost quality standards by including certain
product quality requirements. Such requirements comprise limit values for hazardous
components (maximum concentrations allowed) and for properties adding value to the
product (e.g. minimum organic matter content). It is evident that high quality in this sense is
important for a good overall cost-benefit balance of compost use. If only high-quality
composts benefit from the cost reducing and demand enhancing effects of end-of-waste, they
will become preferable as an option compared to lower quality composts not only for compost
users but also for operators of compost plants and in strategic waste management decisions.

2.3.3 Conditions for end-of-waste criteria
This section discusses, one by one, what the four basic conditions of end-of-waste criteria

mean in the case of compost and how end-of-waste criteria need to be formulated so that
compost only qualifies when all four conditions are met.

91



2.3.3.1 The substance or object is commonly used for specific purposes

There are a number of specific purposes for which compost is commonly used. The main use
Is as a soil improver or an organic fertiliser in agriculture (from about 10 to 80 % of all
compost use, depending on the country). A second important use is as a component in
growing media for use in horticulture, landscaping and hobby gardening. Product
specifications for using compost for these purposes exist on national levels and, to some
extent, also at European level (eco-label criteria on soil improvers and growing media). Some
compost is also used for land restoration and as a landfill cover. The use of compost for these
purposes is common in several Member States of the EU. The main compost producing
countries are also the main compost users. The nine Member States with the biggest compost
production (*°) produce about 95 % of all compost in the EU. Depending on the purpose and
the specific situation, the use of compost is regulated at least in those Member States where
such use is common. For use on soil, and particularly in agriculture, there are usually
restrictions on the amounts of compost that may be used, often depending on the heavy metal
and nutrient contents of compost.

2.3.3.2 A market or demand exists for such a substance or object

Theoretically, there is a strong need for compost in the EU, especialy as a soil improver to
work against the loss of soil organic matter. In practice today, the market for compost is well
established only in the part of the EU where compost production and use is concentrated (see
Section 2.3.3.1). In other parts of the EU, the market is being developed in a proactive
manner, typically with government support. Finaly, there are a number of countries in which
compost does not yet play any significant role.

Where compost is being produced, the market tends to be supply-driven and prices for
compost are sometimes close to or at zero. Even if globaly there is sufficient use for the
compost produced, there may be imbalances of supply and demand at certain places.

Removing the waste status from compost that can be safely used for a specific purpose is
likely to strengthen the demand for such compost and help avoid local oversupply. To prevent
the ultimate disposal of compost, the end-of-waste criteria must be demanding in terms of
usefulness, ensuring a high value when used for a specific purpose. The stricter the quality
requirements in the end-of-waste criteria, the higher the price will be for compost that meets
them.

A compost should not cease to be waste if, in most places, it does not comply with the
applicable regulations and standards on the relevant specific compost uses, because hardly
any demand for the compost would exist in such a case.

Experience in countries where compost is commonly used today has shown that the compost
market works well when the quality of compost supplied is high and reliable and the demand
is proactively developed.

(®)  Indecreasing order of production: Germany, France, the United Kingdom, the Netherlands, Italy, Austria, Spain, Denmark, Belgium.

92



2.3.3.3 The substance or object fulfils the technical requirements for the
specific purposes and meets the existing legislation and
standards applicable to products

When compost is placed on the market, there must be at least one purpose for which it can be
used without requiring any further treatment. It will be up to the undertaking that places the
compost on the market to declare fitness for such use, referring to the applicable legislation
and standards. Market surveillance by Member State authorities will also play arole.

The existing legidation and standards for using compost for the different purposes vary
between countries. It is reasonable that the specific conditions and rules for the application of
compost to soils (such as how much compost and of what quality may be used on certain
types of soil) are regulated at the level of Member States. Diversity in soil properties,
climates, land use practices, etc., throughout the EU is very high and there is a need for
regulations to be adapted to the specific conditions.

Furthermore, there does not seem to be a scientifically sound and generally acceptable way to
derive comprehensive, Europe-wide technical requirements for the use of compost on land,
which is the main use of compost. This implies that the conditions and rules for compost use
cannot directly be part of the European end-of-waste criteria for compost (*°). The declaration
of fitness for use will therefore have to be adjusted to the nationa legislation and standards
that are applicable in the place where the compost will be used.

Only for some technical requirements that are of a general nature for all typical purposes of
compost use may minimum requirements be included directly in the end-of-waste criteria at
EU level. The purpose of such minimum requirements would be to generally exclude
composts from end-of-waste for which there is not use at all, except, maybe, in small niche
applications.

In any case, there is a need for harmonised technical standardisation of compost quality
parameters, sampling and testing across the EU, to avoid an artificial fragmentation of
compost markets that is not justified by the real use requirements. The end-of-waste criteria
should, therefore, be based on common standardised quality parameters, as well as common
standardised testing and sampling. As complementary measures, it would be important that
Member States use the same harmonised standards in the relevant legislation on compost use.

2334 The use of the substance or object will not lead to overall adverse
environmental or human health impacts

There are various aspects to consider for avoiding overall adverse environmental or human
health impacts.

1. Compost use should not exert any stress on soil that may compromise the
multifunctional soil functions. Therefore, the input to soil of hazardous substances
through compost application needs to be limited. This is primarily a question of rules
on the use of compost, which, as argued before, are best formulated at lower

(*)  Concerning the use of compost in products such as growing media, EU-wide rules may be justified because growing media are
products traded freely on the internal market. This would primarily be a question of regulating growing media, and would affect the
end-of-waste criteriafor compost only indirectly.
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geographical levels. Composts should cease to be waste only if they comply with the
environmental and health regulations on compost use that apply to the purpose for
which they are placed on the market (see also condition c). As complementary
measures to the end-of-waste criteria, it would be important that Member States, who
have not already regulated the use of composts, put such rulesin place. Again, thereis
a need for the technical standardisation of compost quality parameters, sampling and
testing across the EU, to avoid any artificial barriers to compost use that are not
justified by environmental requirements. The end-of-waste criteria should therefore
include the use of harmonised European standards, and as a complementary measure,
it would be important that Member States use the same harmonised standards in the
relevant legislation on compost use.

. Compost should not pose any health risks because of macroscopic impurities such as

sharps. This can best be controlled by including limits on such impurities as a quality
requirement in the end-of-waste criteria.

. The end-of-waste criteria should not lead to a relaxation of the quality targets for

compost production. This could happen if the end-of-waste criteria included
concentration limits for hazardous substances that are generally lower than those
standards that determine the quality of compost produced today. In principle, if lower
quality composts are produced, then overall adverse environmental impacts can only
be avoided by using less compost. This would then work against the central aim of the
end-of-waste criteria, namely to promote recycling. The relaxation of quality targets
for compost production can be prevented by including limits for hazardous substance
concentration in product quality requirements.

. Lifting the waste status should not create any regulatory void that would impair the

management of environmental and health risks. The introduction of harmonised end-
of-waste criteria will require the authorities in Member States to reconsider the waste
statuses of composts. Thiswill, in some cases, mean that certain composts that used to
be considered waste have to be considered non-waste. Such a change would mean that
the legal and administrative controls available under waste law do not apply any
longer. The following control possibilities for compost, emanating from waste law,
would be affected:

e permitting the application of compost on land and for other compost uses (e.g. for
the preparation of growing media using compost);

e inspecting compost users, collectors or transporters by the competent waste
authorities;

e oObligation of compost users to keep records of the quantity, nature and origin of
compost;

e prior written notification and consent of shipment;
e registration by the authorities of transporters, dealers and brokers of waste.

The logic of the end-of-waste criteria requires that only compost for which waste law-
based controls are not needed should qualify, either because the inherent risks and
impacts of the materials are sufficiently low, or because there are other regulatory
controls to deal with them independently of the status as waste. The use of the



compost under different conditions should be possible without any danger to the
environment and to health.

The inherent risks of the material are determined by the content of impurities and
pollutants (hazardous substances) as well as the hygienic properties of the compost.
The end-of-waste criteria can limit the environmental and health risks by including
certain product quality requirements regarding pollutants and impurities, restrictions
on the input materials used to produce the compost, and process requirements to
eliminate pathogens from the material.

As stated above, composts should cease to be waste only if they are placed on the
market for a purpose for which adequate rules on the use of compost apply. As
complementary measures, such rules should be established where they do not yet
exist. In severa Member States, there are aready soil protection and/or fertiliser laws
that regulate the use of compost independently of the waste status. Often reference is
made to good agricultural practices, or application recommendations for compost are
provided. Compost should not cease to be waste if it does not meet the product quality
requirements for the main use purposes or in most places. This should be considered
when determining the product quality requirements (e.g. concentration limits on
hazardous substances) for the end-of-waste criteria.

Private quality assurance schemes play an important role in risk management in a
number of countries, and sometimes are made quasi-compulsory (statutory) by
reference in the relevant legal (waste or other law) instruments.

Finally, there is also the possibility of introducing new complementary control
instruments especially designed for non-waste compost. As an example, new
requirements for ensuring the traceability of compost might be established
independently of the waste laws in certain markets where this desirable. The key
question for any new controls introduced together with end-of-waste criteriaisif these
specific controls are better suited to deal with the compost-specific risks than the
genera controls linked to the status as a waste, considering that disproportionate new
burdens need to be avoided.

Set of end-of-waste criteria for compost

In the previous sections it was stated that establishing end-of-waste criteria for compost offers
environmental and economic benefits as this improves harmonisation and legal certainty,
promotes the production of compost with high and reliable quality and facilitates its use, by
avoiding unnecessary regulatory burden. It was also shown which features the end-of-waste
criteria for compost must have to ensure that the conditions for the end-of-waste criteria set in
the draft revision of the Waste Framework Directive are met. These features include that end-
of-waste criteria should require:

reliable and high product quality (high usefulness and low levels of contamination and
impurities);

the elimination of hygienic risks;
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e the exclusion of compost for which market demand is too low, does not fulfil the
technical requirements for the most important use purposes, or does not, in most cases,
meet existing legislation and standards for use;

e the provision of reliable and comparable information on product properties, alowing
the use of compost in compliance with existing legislation and use specifications;

e the application of harmonised technical standards.

In this section, a set of end-of-waste criteria is proposed which includes al necessary
elements for obtaining environmental and economic benefits of the end-of-waste criteria,
while ensuring that all conditions for the end-of-waste criteria are met. The proposal is based
on all the analyses and expert consultations carried out as part of this case study, and follows
the structure of the general methodology developed in the JRC-IPTS end-of-waste project, i.e.
criteria on the input materials, the processes and techniques, product quality, potential
applications, quality control procedures and the application of end-of-waste criteria.

2.3.4.1

The input materials

Thecriteria

Explanations

Reasons

The input materials used
for the production of end-
of-waste compost must be
clearly identified and fully
declared when the compost
is placed on the market. In
particular it must be
declared if animal by-
products, sewage sludge or
input from mixed
municipal solid waste were
used.

The waste classification of
the European Waste
Catalogue should be used,
ideally together with
additional specifications,
such as in the waste list in
Annex 2-9.

The information on the input
material is needed to allow
the use of compost in
compliance with  existing
legidlation.

For example, the Community
legislation of organic farming
has specific rules for the use
of compost from source-
separated household waste.

For example, there are
Member States that do not
allow the use of compost for
certain purposes if sewage
sludge or mixed municipal
waste (MSW) were input.

If sewage sludge was input,
the provisions following from
the directive(®*) on the
agricultural use of sewage
sludge need to be applied.

If animal by-products were

(*)  Council Directive 86/278/EEC of 12 June on the protection of the environment, and in particular of the soil, when sewage sludge is
used in agriculture (OJ L 181, 4.7.1986, p. 6).
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Thecriteria

Explanations

Reasons

input, compliance with the
Animal By-products
Regulation (**) is required.

Furthermore,  users, for
instance farmers, often wish
to know the origins and
source materials of compost.
Transparency on the input
materials is important for the
confidence of wusers in
compost quality and can
therefore strengthen compost
demand.

Biodegradable wastes are
the only wastes allowed to
be used as input materials
for the production of end-
of-waste compost. Annex
2-9 lists biodegradable
wastes that are currently
regarded as suitable for
composting in one or more
Member States.

Non-biodegradable
components that are already
associated with
biodegradable waste streams
at source, should, however,
be alowed if they are not
dominant in quantity, do not
lead to exceeding the
pollutant concentration limits
(see product quality
requirements) and do not
impair the usefulness of the
compost.

Example: soil-like material
attached to garden waste.

Composting is suitable as
treatment only for
biodegradable wastes.
Dilution of other wastes with
biodegradable waste needs to
be avoided.

Criterion _regarding metal
concentrations:

The metal concentrationsin
each of the waste streams
that enter the composting
process must not exceed
half (exact value of this
factor to be discussed) of
the concentration limits
(based on dry matter) of the
product quality
requirements (Section
2.3.4.3). Dilution of more

This criterion should be used
by Member States (legidative
and regulatory competent
authorities) when deciding on
the suitability of an input
material for producing end-
of -waste compost.

The relevant concentrations
are those after pretreatment
of the waste.

Note that the organic matter

Low heavy metal
concentrations are needed for
sustained demand and a good
overall cost-benefit balance
of compost use.

For promoting high compost
quality (keeping
contamination as low as
possible according to best
practice), it is important to
avoid mixing clean input
materials with more

contaminated waste | content is reduced during | contaminated input materials.
streams with less | composting, and  meta

contaminated waste | concentrations are increased

streamsis not allowed. accordingly.

Criterion regarding

This criterion should be used

To be cost-effective in risk

(®* Regulation (EC) No 1774/2002 of the European Parliament and of the Council of 3 October 2002 laying down health rules concerning
animal by-products not intended for human consumption (OJ L 273, 10.10 2002, p. 1).
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Thecriteria

Reasons

persistent organic
pollutants:
As a principle, the

concentration of persistent
organic pollutants in input
materials should not be
increased compared to
background concentrations

Explanations
by Member States (legidlative
and regulatory competent

authorities) when deciding on
the suitability of an input
material for producing end-
of -waste compost.

The relevant concentrations

management, it is preferable
to exclude input materials
with increased persistent
organic pollutant
concentrations, instead of
relying on systematically
testing for these substances in
the product.

found in uncontaminated | are those after pretreatment

topsoil. of the waste.

Criterion_regarding clean | The effectiveness of source | The use of these types of
sources: In the case of | segregation in excluding | waste (with effective source
effective source segregation | potentially contaminating | segregation) is considered
of the  biodegradable | waste fractions should be | current best practice in

fraction of garden and park
waste and of kitchen waste,

it is assumed that the
conditions on metal
concentrations and
persistent organic

pollutants are met.

assessed by the competent
authorities on a case-by-case
basis.

compost production. It has
been  demonstrated that
concentrations of the relevant
metals and of persistent
organic pollutants in these
waste types are robustly low
enough for the production of
high-quality composts
(ORBIT/ECN, 2008).

Additives (material other
than biodegradable waste)
can be used as input to the
composting  process in
minor quantities if they
improve  the  compost
quality or they have a clear
function in the composting
process and the metal
concentrations (based on
dry matter) do not exceed
the concentration limits for
end-of-waste compost.

A limit for additives may be
set, for example, at up to
10 % of total inputs.

In practice, additives are
sometimes needed to improve
the composting process or the
compost quality.

Suitable procedures for
controlling the quality of
input materials need to be
followed by the operators of
composting plants. See also
section on criteria
regarding quality control
procedur es.

It is expected that in many
cases visua inspection and
approval of origin will be
suitable procedures.

Controlling the input
materials is a key factor
(probably the single most

important)  for  assuring
reliable quaity of the
compost.
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2.3.4.2

The processes and techniques

Thecriteria

Explanations

Reasons

[t must be demonstrated
for each compost batch that
a suitable temperature-time
profile was followed during
the composting process for

all material contained in
the batch.
Annex 2-10 lists

temperature-time profiles
required by the Animal By-
products  Regulation (*)
and national legislation and
standards.

The desired risk control can
be achieved, avoiding being

overly descriptive, by
adlowing a number of
aternative temperature-time
profiles from existing

standards or regulations. The
producer must comply with
at least one profile that has
been approved as suitable for

the type of composting
process applied and is
specified in the
licence/permit by the

competent authority.

The list in Annex 2-10 could
serve as a basis for a
European reference list of
accepted methods according
to type and scae of the
composting process.

It must be ensured that al of
the composted material
undergoes appropriate
conditions. Depending on the
process type this may require,
for example, suitable turning,
oxygen supply, presence of
enough structural material,
homogenisation, etc.

As is common in existing
regulations and standards,
there should be process
requirements to ensure that
the processes yield composts
without hygienic risk.

2.3.4.3

Product quality

Thecriteria

Explanations

Reasons

The product propertiesthat
deter mine the usefulness of

compost and the
environmental and health
impacts and risks of
compost use must be

declared. See Annex 2-11

The parameters included in
the annex found acceptance
in the expert stakeholder
workshops organised as part
of the JRC-IPTS end-of-
waste project.

Composts can be used as a
safe and useful product only
if the relevant properties of
the material are known to the
user and the corresponding
regulatory authorities. This
information is needed to

(*) Regulation (EC) No 1774/2002 of the European Parliament and of the Council of 3 October 2002 laying down health rules concerning
animal by-products not intended for human consumption (OJ L 273, 10.10.2002, p. 1).
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Thecriteria

Explanations

Reasons

for the parameters that
need to be covered.

adapt the use to the concrete
application requirements and
local use conditions as well
as the corresponding legal
regulations (e0. the
provisions on soil protection
that apply to the areas where
the compost is used). An
adequate declaration of the

material properties is
therefore a prerequisite for
placing compost on the

market and for the waste
status to be lifted.

Certain  product quality
requirements must be

fulfilled. These include that
compost must:

ehave a minimum
organic matter content

e(have a minimum
stability)

e not contain pathogensto
an extent that poses
health risks (measured

by the absence of
certain indicator
organisms such as
salmonellae)

e contain only a limited
number of viable weeds
and plant propagules

e contain  only limited
macr oscopic impurities

e have only limited
concentrations of
pollutants (measured as
the concentration of
certain potentially toxic
elements).

Proposals for parameters
and limit values of the
product quality

requirements are made in
Annex 2-12.

One set of product quality
requirements is sufficient
because it is not the role of
the European end-of-waste
criteria to regulate uses.
Rules on compost use for
specific purposes and in
specific geographical areas
may demand stricter product
quality requirements than
those included in the end-of-
waste criteria, on the grounds
of environmental protection
and to ensure usefulness.

The product quality
requirements serve to exclude
composts from end-of-waste
that:

o have a low quality and
therefore a too weak
market demand

0 do not fulfil the technical
requirements for the most
important use purposes,
or that in a dominating
part of the compost
market do not meet the
existing legidation and
standards applicable to

products

o ae likdy to have an
overall adverse
environmental or human
health impact.

More specifically:

A minimum level of organic
matter content is needed to
ensure basic usefulness as
well as to prevent dilution
with inorganic materials.

A minimum stability would
help to avoid methane and
odour emissions  during
uncontrolled anaerobic
conditions after sales (e.g.
during storage).

Limitation of macroscopic
impurities is needed to ensure
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Thecriteria

Explanations

Reasons

usefulness and to limit the

risks of injuries.

Limitation of  pollutant

concentrations is needed:

o to ensure tha the
materia’s inherent risks
are sufficiently low so
that the environmenta
impacts in the case of
misuse are within
acceptable limits

0 to exclude composts from
end-of-waste that cannot
be used lawfully for the
main purposes in a
dominant part of the
compost market

o to promote higher
compost quality and as a
signal against relaxing
quality targets for
compost production.

Reguirements on_product
testing (sampling and
analysis):

Compost producers must
demonstrate by external
independent  testing that
there is a sufficiently high
probability that any
consignment of compost
delivered to a customer
complies with the minimum
quality requirements and is
at least as good as the
properties declared.

The details of the sampling
programme may be
adjusted to the concrete
situation of each compost
plant. The  competent
authorities will, however,
have to check compliance
with the following
requirements:
e The compliance testing
has to be carried out
within external quality

In the case of meta
concentrations, the
probability that the mean
value of the concentration in
a sample exceeds the legal
limit should be less than a
certain percentage (a
confidence level of 95% is
typically used).

This implies that the mean
concentration of the whole
population of the compost
sold plus the confidence
interval needs to be below the
legal limit. (Usually, it will
be impractical to sample from
the total population and a

subset of the overdll
population that can be
considered typica of the

whole population will have to
be defined as part of the
quality assurance process.
Usualy, the population will
correspond to all the compost
sold from a composting plant

A high level of
environmental protection can
be achieved only if there is

reliable and comparable
information on the
environmentally relevant

product properties. Claims
made on product properties
must correspond closely to
the ‘real’ properties, and the
variability should be within
known limits. To manage
compost o) that
environmental impacts and
risks are kept low, it must be
possible for compost users
and regulatory authorities to
interpret the declared product
properties in the right way
and to trust in conformity.
Therefore, standardisation of
product parameters, sampling
and testing is needed as well
as quality assurance.
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Thecriteria Explanations Reasons
assurance by | throughout a year or shorter
laboratories that are | periodsof time).
accredited for  that
purpose The scale of sampling needs

e The CEN/Horizontal | to be chosen depending on
standards for sampling | the sales/dispatch structure of
and analysis have to be | acomposting plant. The scale
applied as far as|should correspond to the
available. See Annex 2- | minimum guantity of
13 for alist of standards | material below  which
and sampling and | variations are judged to be
testing methods. unimportant.

e Probabilistic sampling
should be chosen as the | The better the precision of
sampling approach and | the testing programme (the
appropriate  satistical | narrower  the  confidence
methods used in the]| interval), the closer the mean
evaluation of thetesting. | concentrations  may  be

alowed to be to the lega

limit values. The costs of a

testing programme of

compost with very good

quality (parameter values far

from the limits) can therefore

be held lower than for

compost with values that are

closer to the limit.

When a new compost plant is

licensed there is usualy an

initial phase of intensive

testing to achieve a basic

characterisation (for example

one year) of the compost

gualities achieved. If this

proves  satisfactory, the

further testing requirements

are then usually reduced.
Traceability: The | Member States may require | For the event of
information supplied to the | users to keep records of these | environmental or  hedth
user together with the | data for certain uses so that | problems that can potentially

compost should allow the
producer of the compost,
the batch and the input
materials used to be
identified.

the compost can be traced
back to the origin when
needed.

be linked to the use of
compost, there is a need to
provide traceability trails for
any investigations into the
cause of the problems.
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Potential applications

Thecriteria

Explanations

Reasons

When placing compost on
the market, the producer
must declare at least one
recognised  purpose for
which the product is fit to
be used.

The producer must identify
the legal norms that
regulate the use according
to the identified purposesin
the markets on which the
product is placed.

The producer must declare
compliance with all
requirements  for use
insofar as they are

determined by the product
properties.

Recognised uses of compost by
Member States and aso at
Community level (eco-label)
include, in principle, use:
e as a soil improver (or
conditioner) or organic

fertiliser
e for the production of
growing media
(including
manufactured/artificial
soil
Designated market sectors are,
for example:
e land restoration and
soft landscape
operations

e horticulture

e agriculture and soil-
grown horticulture.

e hobby
gardening/wholesalers.

A use of compost can be
considered as recognised only
If there are suitable regulations
or other rules in place that
ensure the protection of health
and of the environment. The
applicability of such rules must
not depend on the waste status
of the compost (see aso
Section 2.35 on
complementary measures).

Landfill or incineration of
compost is generdly not
considered a recognised use.

It is a condition for end-of-
waste that the product
fulfils the technical
requirements for a specific
purpose and meets the
existing legidation and
good practice standards
applicable to products.

The product should be
accompanied by
instructions on safe use and

application
r ecommendations.

Theinstructions should also
make reference to the need
of compliance with any

For example, instructions and
recommendations may refer to
the maximum amounts and
recommended  times, for
spreading on agricultural land.
Spreading and incorporation in
soil e.g. have to follow good
agricultural practice.

Application instructions and
recommendations help to
avoid bad use of the
compost and the associated
environmental and health
risks and impacts.

Reference to legal
requirements and standards
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Thecriteria

Explanations

Reasons

legal regulations,
standards, and good
practice applying to the
recommended uses.

for use are intended to
support legal compliance by
the compost user.

2.3.4.5

Quality control procedures

Thecriteria

Explanations

Reasons

Compost producers are
required to operate a
quality management system
in compliance with quality
assurance standards that
are recognised as suitable
for compost production by
Member States or the

Recognised quality assurance

standards are set out, for
example, in the British
publicly available

specification BSI PAS 100,
Austrian ONORM S 2206-
Parts 1 & 2 (requirements for
a quality assurance system

Users and the authorities that
are in charge of controlling
the use of the compost need
to have reliable quality
guarantees. Trust in the
qguality of the materia is a
precondition for a sustained
market demand. The actual

Community. for composts), the Belgian | product properties  must
VLACO tota quality control | correspond well to what is
system based on 1SO 9000, | declared and it must be
and the German BGK’s RAL | guaranteed that the material
guality assurance system. minimum quality

requirements as well as the
requirements concerning the
input materials and processes
are actualy met when a
product is placed on the
market.

The quality assurance The reliability of product

system is audited externally quality will be acceptable

by the competent only if the quality assurance
authorities or by quality systems are audited by the
assurance organisations authorities or an officialy
accredited by Member accredited third-party
State authorities. organisation.
2.3.4.6 Application of the end-of-waste criteria
Thecriteria Explanations Reasons

Compost ceasesto be waste,
provided all other end-of-
waste criteria are fulfilled,
when it is placed on the
market by the producer.
However, if no customer is
found that will use the
compost lawfully, compost
will be considered waste.

The end-of-waste criteria are
defined so that compliant
compost can be traded freely
as a product once it is placed
on the market by the
producer. The benefits of the
end-of-waste criteria can be
realised if compost users are
not bound by waste

104




Thecriteria

Explanations

Reasons

legislation. (This means, for
example, that farmers or
landscapers using compliant
compost do not require waste
permits nor do formulators of
growing media that use
compost as a component.)
Users have, however, the
obligation to use the product
according to purpose and to
comply with the other
existing legidation  and
standards  applicable  to
compost.

If the  compost is
mixed/blended with other
material  before  being
placed on the market, the
product quality criteria
apply to the compost before
mixing/blending.

Meeting the Ilimit values
relevant for product quality
by means of dilution with
other materials should not be
allowed.

The undertaking placing
compost on the market
must provide the national
authorities with the
infor mation or
documentation required by
national law that can be
used to control that the
compost is actually used for
alawful purpose.

Today, for example, before
compost  producers and
importers place composts on
the market in Austria, they
are required to submit the
following information to the
Ministry of Environment:

e their name, address, and

telephone number

e categories  of input
materias

e designation of the
compost

e declaration of compliance
with the prohibition of
mixing

Furthermore, compost
producers and importers have
to keep records of the
customers/recipients  (name,
address, amount, date) for
fiveyears.

The quality requirements of
the end-of-waste criteria are
so strict for compost that
generaly it can be expected
that there will be a
sufficiently strong market
demand for its use according
to purpose. However, there is
the possibility of oversupply
at certain places, which may
lead to increased risk of
misuse. Member States need
to have the posshbility of
controlling this risk
proportionally to its size and
specific nature.

2.3.5

Complementary measures

The functioning of compost end-of-waste criteria can be optimised if a number of
complementary measures are taken which establish well-suited framework conditions for the
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operation of the end-of-waste criteria. The complementary measures are about the existence
of compost use rules throughout the EU, quality assurance schemes and market surveillance.

2.35.1 Existence of use rules throughout the EU

Rules for compost use should be in place in al Member States and at Community level when
appropriate. These rules should specify for what purposes compost may be used and under
what conditions. The conditions should provide the adequate levels of environmental and
health protection. By putting such rules in place, the uses become recognised. Currently
recognised uses of compost by certain Member States and also a8 Community level (eco-
labels, use of compost in organic agriculture) include use as a soil improver (or conditioner)
or organic fertiliser and for the production of growing media. Designated market sectors are,
for example, land restoration and soft landscape operations; horticulture; hobby gardening and
agriculture and soil-grown horticulture. From a formal point of view, it must be ensured that
the applicability of use rulesis not conditional to the waste status of the compost. Harmonised
technical standards for parameter definition, sampling and analysis should be used to ensure
compatibility with the end-of-waste criteria. Detailed crop and use specific application
specifications should be made available.

2.3.5.2 Quality assurance schemes

The reliability of product quality should be supported by suitable third-party quality assurance
systems. The reliability of quality assurance should be at the same level wherever in the EU
the compost is produced.

Member States authorities should audit the quality management systems in place at compost
production plants or accredit quality assurance organisations for carrying out such audits.
Authorities should furthermore identify/develop and recognise suitable compost quality
management standards.

To ensure that quality assurance has the same level of reliability throughout the EU, certain
minimum quality assurance standards should be agreed and applied accordingly. Furthermore,
it is advisable to carry out a benchmarking of quality assurance systems across the EU.

2.3.5.3 Compliance checks and market surveillance

Member States authorities should monitor that composts placed on the market comply with
the end-of-waste criteria (or waste law if they do not) and the relevant product legislation.
Market surveillance should also include monitoring (e.g. through spot checks) that composts
are used according to purpose and in compliance with the corresponding use legislation.

In cases where there is a sizeable risk of compost oversupply, Member States should put
appropriate means in place to have an overview of composts flows (amounts of composts
placed on the market and of compost use).

Administrations of Member States should cooperate in the compliance checks and market
surveillance.
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2.4 Impact assessment
24.1 Environmental and health impact

Chapter 2.2.4.8 concluded that there were three main groups of environmental and health
issues related to composting that needed to be managed.

1. Climate change impacts of methane and nitrous oxide (N>O) emissions during
the composting process, pretreatment and storage.

2. Loca health and environmental impacts and risks at, and close to, the
composting facility (linked to odour, gas emissions, |eachate and pathogens in
bioaerosols).

3. Soil, environment and health protection when using compost, especially when
applying compost to land.

The proposed end-of-waste criteria affect the first two groups only indirectly because they do
not imply any change of the legal situation during composting (*). Composting always has to
be considered a waste treatment activity and as such is covered by waste regulatory controls.

As an indirect effect of end-of-waste criteria, there is a good chance that the requirement to
operate a quality management system will have a positive effect also on the management of
the process related environmental impacts. Furthermore, if end-of-waste criteria induce
changes in composting capacities and the amount of compost produced, this will also affect
the compost production related environmental impacts, and those of the alternative waste
treatment activities.

The exact size of these indirect effects and their overall balance (positive or negative) can
hardly be measured. In any case, the indirect effects of end-of-waste will not be decisive
factors for the environmental impacts from composting facilities. A much more important
legal development in this respect is the possible coverage of composting by a revised IPPC
Directive.

The third group of environmental and health impacts, however, are affected directly by end-
of-waste criteria because end-of-waste criteria will alter in most cases the regulatory controls
applicable to compost use and are also very likely to affect the quality of compost produced
and used.

The proposed end-of-waste criteria were designed in a way that rules out intolerable impact
and risks to human health and the environment in absolute terms. The criteria include
minimum compost quality requirements regarding sanitation, impurities and contents of
hazardous substances and that compost may cease to be waste only if placed on the market for
purposes for which suitable regulation on compost useisin place to ensure environmental and
health protection. There is, however, the possibility of relative changes of environmental
impacts when comparing a ‘no action scenario’ with a scenario where the proposed and of
waste criteria are applied. Such relative changes, i.e. the margina environmental impact, are

(®)  The only exception is methane emissions during storage of immature compost after sales. End-of-waste criteria in principle reduce the
legal base on which the issue can be addressed. However, compared to the current situation, the proposed end-of-waste criteria would
not make any significant difference, because methane emissions during storage of compost hardly receive attention by regulatory
authorities today. In any case, if the issue were considered as crucial, a straightforward solution would be to include a minimum
compost maturity/stability requirement in the end-of-waste criteria.
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assessed in this chapter, in general terms directly in the following text, and in a specific way
for the main compost producing/using countriesin Annex 2-14.

Average contents of hazardous substances in compost

Hazardous substance concentration is a useful proxy indicator for the potential overall
environmental impact of compost use because more benefit can be obtained from compost
used at the same potential of negative toxicological and ecotoxicolgica impacts when
concentrations of hazardous substances are reduced.

The overall environmental impact of compost use is determined by the balance of specific
positive and negative impacts. The soil improving function of compost, for instance, has
positive environmental impacts, such as reduced soil erosion and improved water retention.
The main negative aspects are the potential toxicological and ecotoxicological impacts due to
the contents of hazardous substances (mainly heavy metals and organic pollutants). A
quantitative comparison of the positive and negative impacts of compost use in the different
scenarios (with and without end-of-waste criteria) is not practicable. However, it can be
assessed if end-of-waste criteria are likely to lead to a change of the average concentrations of
hazardous substances in compost used and produced in a country.

As Annex 2-14 shows, the likely effects of end-of-waste criteria on hazardous substance
concentrations were assessed at the level of Member States. The overall conclusion of this
assessment is that in most countries the end-of-waste criteria would introduce new quality
standards for compost production that are stricter than the current lead standards. This is
expected to lead to a reduced average concentration of hazardous substances, in particular
heavy metals, in compost. An effective relaxation of the lead quality standards regarding the
allowed concentrations of hazardous substances would only occur in the Netherlands. This
might theoretically open the door to tolerating higher hazardous substance concentrations in
compost production for exports. Since quantitative restrictions of compost use in the
Netherlands are set by fertiliser law and independent of the waste status, end-of-waste criteria
should, however, not alter the contents of hazardous substances of compost used in the
Netherlands.

Hazardous substance flows to soil

A second way to compare the environmental impact of compost use with and without end-of-
waste criteria is to look at the size of the hazardous substance flows to soil associated with
compost use. Hazardous substance flows are an indicator of the size of the potential
ecotoxicological and toxicological impacts of compost use. They are determined by the
combined effect of changes in concentrations and of amounts of compost used.

While, as argued above, average concentrations are likely to decrease, it is more difficult to
foresee how the total amount of compost used (both compliant and non-compliant with end-
of-waste criteria) would be affected by end-of-waste criteria. An overall conclusion on the
combined effect on hazardous substance flows is therefore not possible. It is likely, however,
that there will be increased hazardous substance flows at certain locations where the quality of
compost used is approximately the same with and without end-of-waste criteria and more
compost will be used due to increased availability. However, since the end-of-waste criteria
include minimum compost quality requirements and demand that there must be suitable
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locally applicable use rules, it can be expected that the overall environmental balance of
increased compost useis still positive.

Risks related to misuse of compost

A third aspect to assess is the risks of environmenta impacts (likeliness and size) because of
compost misuse (not for recognised purpose or not complying with quantitative use
restrictions). These risks may change when end-of-waste criteria lead to a new market
situation (alterations in compost supply and demand) and affect the regulatory controls
applicable to compost trade and use.

Locally, there may be increased risks related to compost 