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ABSTRACT: Directive 2008/98/EC, Dec 2, 2008, requires the assessment of the of
bio-waste management. MS are encouraged to set up measures to promote separate
collection and recycling of biowaste, oriented to Composting and Anaerobic Digestion.
Sewage sludge although falling into the definition of “biodegradable waste” provided by
the Directive is not considered “bio-waste”, composed only of “biodegradable garden
and park waste, food and kitchen waste from households, restaurants, caterers and
retail premises, and comparable waste from food processing plants”. The revised Directive introduces the possibility that certain waste streams that have undergone a recovery
operation can cease to be waste, if certain criteria are fulfilled—so-called End-of-waste
(EoW) criteria, that may act as reference point for any future recycling targets on biodegradable waste. 2nd Working Document EoW Criteria for Compost and Digestate was
released in Oct 11th, 2011. Annex 9 contains a preliminary standard list of input materials suitable for EoW Compost, excluding sewage sludge from the List. Sewage sludge
and Compost from Sludge (no matter what its quality could be), even complying with
EoW quality, will be then classified between second and third class products, worsening
the public perception and the conditions for its recycling.

INTRODUCTION

T

Waste Framework Directive (Directive
2008/98/EC, Dec 2, 2008) [1], had a two year period for being adopted by MS. Waste legislation and
policy of the EU Member States shall apply as a priority order the following waste management hierarchy
shown in Figure 1.
The Directive requires the assessment of the of biowaste management. Member States are encouraged to
set up measures to promote separate collection and recycling of biowaste, oriented to Composting and Anaerobic Digestion.
It sets when waste ceases to be waste and becomes
a secondary raw material (so called End-of-Waste criteria), and how to distinguish between waste and byproducts, introducing the possibility that certain waste
streams that have undergone a recovery operation can
cease to be waste, if certain criteria—so called End-ofwaste (EoW) criteria—are fulfilled.
End-of-waste criteria for Compost and Digestate
may act as reference point for any future recycling
HE
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targets on biodegradable waste (e.g., targets set by article 11.4. of Directive). The inclusion of Digestate at
the same level than Compost for qualifying as EoW
product appear to be more as a result of some lobbying near the IPTS-JRC in charge of the reporting, than
really complying with environmental an market EoW
requirements previously sat up by the Commission.
In parallel, the Commission is conducting studies on
possible extension of regulation on mineral fertilizers
into organic fertilizers. Once adopted, regulation on
End-of-Waste criteria may constitute a reference point
for organic fertilizers/soil improvers/growing media
produced from biodegradable waste.
The development of “EoW Regulation for Compost
and Digestate” is on the way, with the “Second Working Document” released on October 2011, and further
“Stakeholder Consultation” closed in January 2012. The
preliminar FATE-COMES Study on different biowaste
samples collected across the EU has been finished now,
and final report and conclusions should be published
by Autumn 2012 A final proposal for “EoW for Compost and Digestate” should be released before the end
of 2012.
The pieces of legislation should be released in the
next few years, namely revision of Directive 86/278/
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Figure 1. WFD management hierarchy.

CE on Sewage Sludge [2] and regulation on Compost
(Stabilised Biowaste) not complying with EoW requirements, to complete the related legislative frame.
Although impressive quality improvements and pollutants reduction have been made in many EU countries during the last decades, sewage sludge will be
probably excluded from positive list of input materials
suitable for EoW Compost production. The future conditions for sewage sludge treatment and use on land
will depend on EU and MS next to come specific regulations that are awaited for long time, especially in the
MS that are lacking updated national regulation, and
being still relying in the old 86/278/EC Directive.
DEFINITIONS
Is important to know the definition of bio-waste,
biodegradable waste, and other terms. As indicated in
COM(2010)235 Annex [3] Future steps on Biodegradable Waste:
“Bio-waste” is defined in the Waste Framework
Directive (WFD) as “biodegradable garden and park
waste, food and kitchen waste from households, restaurants, caterers and retail premises, and comparable
waste from food processing plants”. It does not include forestry or agricultural residues, manure, sewage
sludge, or other biodegradable waste (natural textiles,
paper or processed wood).
“Biodegradable waste” is a broader concept defined in the Landfill Directive as “any waste that is
capable of undergoing anaerobic or aerobic decomposition, such as food and garden waste, and paper
and paperboard”. All biodegradable waste can have
negative impacts on the environment when improperly
managed, notably in landfills. Better environmental
options include composting (mainly of food and garden waste), recycling or use as renewable energy (e.g.
paper, paperboard, treated wood).

“Compost” is the solid particulate material that is
the result of composting and 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.
“Digestate” is the semi-solid or liquid product of
anaerobic digestion of biodegradable materials. It can
be presented as whole digestate or separated in a liquor phase and a fibrous semisolid phase. Anaerobic
digestion is a process of controlled decomposition of
biodegradable materials under managed conditions,
predominantly anaerobic and at temperatures suitable
for mesophilic or thermophilic bacteria.
In comparison, the Directive 86/278/EEC [2] defines
the “Sewage Sludge” as residual sludge from sewage
plants treating domestic or urban waters and from other
sewage plants treating waste waters of a composition
similar to domestic and urban waste waters.
LEGISLATION
Main Biowaste Related Legislation
The biodegradable waste related EU legal framework comprehends the following elements:
Directive 86/278/EEC of 12 June 1986
The purpose of this Directive is to regulate the use of
sewage sludge in agriculture in such a way as to prevent
harmful effects on soil, vegetation, animals and man, thereby encouraging the correct use of such sewage sludge. In
Annexes I A, I B and I C values are given respectively
for concentration of heavy metals in soil to which sludge
is applied, concentration of heavy metals in sludge and
the maximum annual of such heavy metals which may be
introduced into soil intended for agriculture. nSludge shall
be treated before being used in agriculture.
Directive 1999/33/EC on Landfill
Targets of Biodegradable waste diverting from
Landfill (Landfill Directive) with reference to the generation data of 1995 are the following:
•• 75% July 2006
•• 50% July 2010
•• 35% July 2016
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practice, Member States are often inclined to choose
the seemingly easiest and cheapest option disregarding
gered a long standing discussion on the possible need
for supplementary regulation. In December 2010 the
EC published a Stakeholder Consultation proposing a
36.5% target for recycling biowaste, corresponding to
the average biowaste recycling rate in the EU. The UK
has opposed setting such targets for biowaste.
Directive 2008/98 EC Waste Framework [1]
It was published on December 2nd, 2008, and substitutes and derogates the Directive 2006/12 (the called
Waste Framework Directive), Directive 91/689 on
Hazardous Waste and Directive 75/439.
Member States had two years to adopt the Directive by its national legislations. It sets the basic conexplains when waste ceases to be waste and becomes
a secondary raw material (so called end-of-waste
criteria), and how to distinguish between waste and
by-products.
The Directive lays down some basic waste management principles: it requires that waste be managed without endangering human health and harming the environment, and in particular without risk
to water, air, soil, plants or animals, without causing
a nuisance through noise or odours, and without adversely affecting the countryside or places of special
interest.
Includes two new recycling and recovery targets to
be achieved by 2020: 50% preparing for re-use and recycling of certain waste materials from households and
other origins similar to households at least paper, metal,
plastic and glass. This can work in favour of bio-waste
recycling since bio-waste is the largest single fraction
of household waste and Member States can include appropriate parts of it in the calculation of the 50% target.
The target is subject to review by 2014.
Regarding biowaste, it is requested by Article 22 of
the Waste Framework Directive, assessing the management of bio-waste. Member States are encouraged to
set up measures to promote:
• separate collection and recycling of biowaste, oriented to Composting and Anaerobic Digestion, and
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allows to include it when calculating the binding recycling target for municipal waste.
• biowaste treatment in order to assure a high level of
environmental protection.
• the use of safe materials produced from biowaste.
Furthermore, the Directive enables the setting of
EU minimum requirements for bio-waste management
and criteria for the quality of compost from bio-waste,
including requirements on the origin of the waste and
treatment processes. Such criteria have been called for
Waste)
The Directive required the Commission to carry out
an assessment on the management of bio-waste with a
view to submitting a proposal if appropriate. The analysis prepared by the Commission forms the basis for
the COM(2010)235.
Directive 2010/75/EU of the European Parliament
and of the Council of 24 November 2010 on
Industrial Emissions (Integrated Pollution Prevention
and Control)
groups regarding its contaminant potential, establishing the obligation of the application of the BATs, and
the procedures of permitting, reporting, following the
al and process conditions for disposal of non-hazardous waste in treatment plants with a capacity exceeding
50 t/day by biological treatment and other waste treatment plants (IPPC). Sets up regulation for emissions
coming from Composting (and other waste treatment
plants with a capacity of more than 75 t/day, as well as
anaerobic digestion plants with a capacity of at least
100 t/day).
Regulation (EU) Nº 142/2011 of 25 February 2011,
Implementing Regulation (EC) Nº 1069/2009
of the European Parliament and of the Council on
ABPs [5]
In Annex V, chapter I, section 2, establishes the requirements for composting plants; and in the chapter II
the same annex, the hygienic conditions applicable to
such plants. Moreover, in chapter III, section 2, shows
the standard transformation parameters.
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Latest EU Pre-legislative Developments

quality would help to strengthen the quality of soil and

Green Paper on the Management of Bio-waste in the
2008
Green Paper aims to explore options for the further development of the management of bio-waste. It
summarizes important background information about
current policies on bio-waste management and new reon the possible need for future policy action, seeking
views on how to improve bio-waste management in
line with the waste hierarchy, possible economic, social and environmental gains, as well as the most efCommunication on Future Steps in Bio-waste
Management in the European Union (COM(2010)235),
May 18, 2010.
This Communication sets out the measures the Commission considers necessary in this stage to optimize
the management of bio-waste. In particular, its aim is:
• Draw conclusions from the analysis of the Commission;
•
of proper management of bio-waste;
• Describe the main lines of action to be taken at national level and the EU and the best way to implement it.
agement of bio-waste would avoid emissions of greenhouse gases, which would result in considerable benSimultaneously, the compost and biogas production

In conclusion, the analysis by the Commission contion proposes measures to exploit this potential making
the best use of existing legislation and leaving the MS
a wide discretion to choose the best options according
to their respective circumstances.
Working Document on Sludge and Biowaste, September
21, 2010. [4]
In the “Working Document Sludge and Biowaste”
the Commission intends to set a three tier system,
proposing the separation of sludges and composts/digestates which are to be used in agriculture into three
“classes” (Table 5).
The three proposed categories are characterised as
follows:
• First class is composed of “product class” compost/
digestate under the EoW, which are freely tradable
in the EU, under fertiliser legislation.
• Second class is a “waste class”· for sludges and treated biowaste suitable for application in agriculture.
• A third “waste class” below the minimum quality
limits, which is excluded from any agricultural use.
From Working Doc on Sludge and Biowaste, further
restrictions are generally list of actions to limit the risk
of transmission of pathogens and diseases by sludge,
having also an effect on soil safety leading to quicker
decomposition of some contaminants of organic character:

Table 1. Legislative Regime for Different Qualities of Sludge and Bio-waste.

Input material
Use

Monitoring
Regulated by

“Product” Quality Compost/Digestate
(End of Waste)

Minimum Quality for Sludge and
Bio-waste

Source segregated waste

All biodegradable waste (including
mixed MSW and sewage sludge)*
Allowed to be used in agriculture,
but not on soils subject to high risk
of contamination
During production and use on soils,
also periodic monitoring of soils
Revised sewage sludge directive

Not restricted

Only in production phase
End of waste criteria for bio-waste

Below Minimum Quality Limits
All biodegradable waste*
Not to be use in agriculture, possible
use on non-agri soils, for land reclamation or for construction purposes
Not regulated on EU level (left for
national regulation)
Left for national regulation

*It should be ensured, though, that sludge and bio-waste from mixed municipal waste are exempt as much as possible of non-organic material (e.g. metal, plastic, glass). In any case
the new system shall not affect other relevant legislation—especially Animal By-Product Regulation (ABPR) or Nitrates Directive—all such legislation shall apply accordingly.
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• ban the use of untreated sludge
•
to cause unreasonable odour nuisance to the nearest dwellings, - possible indicators: lack of oxygen
demand; volatile solid (VS) reduction of 38% or
total solids
• sludge should be sanitised—possible indicators
could be: absence of Salmonella in 25–50 g or reduction of E. coli to less than 5 × 105 colony forming units per gram (wet weight).
•
frozen or snow-covered ground,
• time period between use of sludge on grasslands and
allowing its use by grazing animals
• time period between use of sludge and cultivation of
fruit and vegetable crops which are normally in direct contact with the ground and normally eaten raw.
Policy Development at EU and MS Level
Differences are made evident of biowaste (clean
or separatadly collected organic fractions of msw and
garden waste of municipal concern) vs biodegradable
waste (forestry or agricultural residues, manure, sewage sludge, or other biodegradable waste (natural textiles, paper or processed wood) of industrial origin and
management not corresponding to municipal authorities, but included for setting compost/digestate standards.
A good balance between what is needed at EU level
and what could be done at national or local levels is
indispensable to improve bio-waste management in a
cost effective way, taking into account the local constraints and conditions.
Mandates from WFD and EP
•

-

• Guidance on biowaste Prevention EU targets, tools?
• Assessment on biowaste management
Activities Developed at EU level
• Ruling on ABP restrictions and special management
• Development of operational and process conditions
for Waste Treatment Plants over 50 t/day (IPPC) and
under 50 t/day (non IPPC)
• Development for regulation for emissions coming
from Composting plants with a capacity of more

•
•
•

•
•
•
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than 75 t/day, as well as anaerobic digestion plants
with a capacity of at least 100 t/day. (2010/75/EC
Directive IPPC)
Developing Positive List Biowaste and Biodegradable waste materials for EoW for Compost and Digestate
Developing standards for Compost and Digestate
and processes Composting, Digestion under the
EoW regulation.
Developing standards and conditions for soil application for other biodegradable waste derived products non EoW compliants (sewage sludge, industrial
sludge, stabilised biowaste, etc)
Setting common compost standards for the EU
countries (biowaste, sludge and related)
Developing quality assurance system for Compost
(Digestate?/Biochar?)
Setting minimum quantitative targets for biological
treatment? (“Biowaste coalition”)

Activities to be Developed at MS level
•
• Development of biowaste and biodegradable waste
prevention programmes
• Setting up separate collection systems
• Planning of infrastructure for the treatment of the
collected biowaste.
• Setting up of national benchmarks, targets and inEND OF WASTE FOR COMPOST (AND
DIGESTATE), SLUDGE SITUATION
The four basic conditions for End of Waste as they
(Directive 2008/98/EC 19 November on Waste) are the
following:
within the meaning of point (1) of Article 3 when it has
undergone a recovery, including recycling, operation
accordance with the following conditions:
(a) the substance or object is commonly used for
(b) a market or demand exists for such a substance
or object;
(c)
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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 IPTS of the Joint Research Center belonging to
the DG Environment is in charge of a Working Group
of parties and experts, for elaborating the proposal of
EoW for Compost and Digestate. Sampling and characterisation campaign (the called FATE-COMES Program) of EU representative bio-waste, compost and digestate materials, has been performed in 2011 to assess
and set the the “Positive List of input materials”.
Data for the typical bio-waste and biodegradable
waste plants have been gathered:
1. Green waste compost from green waste originating
from gardens and parks through separate collection
2. Sewage sludge compost, made up of sewage
sludge and green waste from separate collection as
input materials
3. Compost derived from separately collected biowaste from households (biobin) as well as garden
and park waste from separate collection
4. Liquid digestate from thermophilic digestion of
biowaste derived from separate
The following parameters have been analyzed:

Figure 2. Conceptual illustration of the elements of EoW criteria.

Heavy metals, Organic pollutants (Polychlorinated biphenyls (PCB) and dioxins, Polybrominated diphenyl
ethers (PBDE), Polycyclic musks, Fluorosurfactants
(PFC).
The data could be compared to the values in Table
2 that shows the quality standards for sludge and biowaste, compost and derivates in different pieces and
legislation drafts.
In general, it can be concluded from the preliminary
data that:
• MBT compost samples contain very high concentrations of heavy metals and organic pollutants, compared to the other sampled materials. This was conand the sample provided by the plant.
• The concentration of heavy metals and organic pollutants in sewage sludge compost was often comparable with that of the other materials, except for
Hg, certain polybrominated diphenyl ethers, polycymeasured concentration was much higher than in the
materials from separate collection of biowaste and

Table 2. Quality Standards for Sludge and Bio-waste, Compost, and Derivates.
Contaminants
(mg/kg dm)
Cd
Cr (total)
Cu
Hg
Ni
Pb
Zn
PAH (or benzo-a pyrene)**
Impurities ≥2 mm

Organic Farming [6]
Proposal Proposal Stabilised Directive 86/278/EEC
(from household waste) Eco-label [7] Draft EoW*** Sludge
Biowaste
(current)*
0.7
70 (total) / 0 (CrVI)
70
0.4
25
45
200

1
100
500
1
50
100
300
–
0.5%

1.5
100
100
1
50
120
400
–
0.5

10
1,000
1,000
10
300
500
2,500
6 (2)**

3
300
500
3
100
200
800
6 (2)**
2%

20 to 40
–
1000 to 1750
16 to 25
300 to 400
750 to 1200
2500 to 4000

*Parameters given for illustrative purposes
***Values resulting from JRC IPTS study—as the issue of End-of-Waste of bio-waste will be subject of separate debate the values are given for illustrative purpose only.
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Table 3. Draft Positive List of input material for E-o-W compost
1

Waste for biological treatment from exclusively vegetable origin (no animal by-products)
1.1 Organic vegetable waste from garden & parks and other greens
1.2 Vegetable waste, from the preparation and consumption of food, luxury food & beverages
1.3 Organic residues from commercial, agricultural and industrial production, processing and marketing of agricultural and forestry products—purely of vegetable origin
1.4 Other Organic residues—purely of vegetable origin
2
Waste for biological treatment with parts of animal origin
2.1 Animal waste, especially waste from the preparation of foodstuffs
2.2 Organic residues from commercial, agricultural and industrial production, processing and marketing of agricultural and forestry products—with parts of animal origin
2.3 Digestion residues from anaerobic treatment of waste materials which may contain parts of animal origin
3
Further waste for biological treatment with [these wastes might need additional approval of origin and involved processes]
4
cation and maturation

green waste. This suggests that sewage sludge forms
a sink for mercury and many persistent organic pollutants.
conclusions can be drawn up at this moment. However,
based on the available preliminary data, and in respect
of the precautionary principle, it is recommended that
MBT compost and digestate as well as sewage sludge
compost and digestate are to be excluded from eligibility for end of waste status. Following discussion durstakeholder consultation in April 2011, it emerged that
the vast majority of stakeholders supports the application of a positive list of input materials suitable for
EoW compost (Table 3).
The following decisions seem to receive agreement
for compost:
• Micelles from antibiotics production: only allowed
if no antibiotics are present
• Municipal waste: other fractions not otherwise spec• Silage leachate water: Included
• Off-speciation compost: included only if is derived
from materials coming from the positive list, so that
it does not imply the content of any undesired input
material
• Liquor/leachate from a composting process: included if material is coming from same plant
• Liquor from anaerobic treatment of municipal
waste: include only if anaerobic treatment is using
materials coming from the positive list
• Municipal sewage sludge: Excluded
• Municipal solid waste- not source separated: Excluded
Moreover, there was large support to include ma-

nure (already in the list as item 2.2.07) and renewable
primary products such as energy crops for compost and
digestate, as long as the composting or digestion process is considered as a waste treatment operation. The
rationale behind this decision is that good quality materials containing primary products would otherwise not
be able to receive the product status and its continued
waste status would hinder the competition with EoW
products.
In general, stakeholders favor that it should be mentioned in large terms what the compost or digestate
is made of (e.g. green waste or biobin waste) without
the need to detail every input material present. For
other types of compost or digestate that fall out of a
ent in a quantity of more than 5% of the initial weight
should be declared. Furthermore, it should be clearly
indicated whether any animal by-products are present
in the produced material. The stakeholders commonly
agreed that additives should only serve to improve the
composting or digestion process, or improve environmental performance of the process. Certain metal
compounds for instance can improve the biogas formation in the digestion process. Additives that are used
to increase the usefulness or economical value of the
product, such as fertilizers, should be added after the
product receives EoW status.
The additives list (Item 4 in Annex 9 of 2nd Working Document on EoW for Compost and Digestate) for
compost, after some new materials are accepted is the
following:
•
•
•
•
•

Rock dust
Limestone dust
Bentonite
Ash for combustion plant tissue (straw, wood)
Excavated soil (not polluted)
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• Washing soil from sugar beet and potato processing
• Commercial inoculants for composting
• Bio-dynamic compost preparations
After a second meeting in Sevilla (Spain), 2nd
Working Document EoW Criteria for Compost and
Digestate was released in Oct 11th, 2011. Annex 9 is
generally indicated as an acceptable standard list of
input materials suitable for EoW Compost, excluding
sewage sludge from the List based on the criteria of the
majority of the stakeholders.
CONCLUSIONS
• Future End of Waste for Compost and Digestate Regulation together with the EU harmonized Fertilizers regulation both to be released in 2014 and 2015,
will address the production, quality, labelling and
marketing conditions of Compost (as well as Soil
improvers, Growing media and Organic fertilizers)
across the EU.
• Composts elaborated from MBT-MSW and Sewage
sludge have been excluded from the End-of-Waste
proposal. They will probably regulated by additional regulations to be released, namely revision of Directive 86/278/CE on Sewage Sludge and regulation
on MBT Compost.
• Following the FATE-COMES Analytical Campaign,
non separately collected MSW and Sewage sludge
do not regularly attempt the pollutant limits set up
in the End-of-Waste for Compost and Digestate
proposal, so they were excluded from the “Positive
List”
EoW category.
• The future for the recycling and marketing of these
“second and third class composts” will be seriously
compromised and efforts at MS and EU should be
made to assure a proper and sustainable biowaste and
sludge management in the EU in the next decades.
LIST OF ABBREVIATIONS
ABPs: Animal By-Products

BATs: Best Available Technologies
COM: Communication from the Commission to the
Council and the European Parliament
DG Environment: Directorate-General for the Environment
EoW: End-of-waste
EC: European Commission
EP: European Parliament
EU: European Union
IPPC: Integrated, Prevention, Pollution and Control
IPTS: Institute for prospective and Technological Studies (of the JRC)
JRC: Joint Research Centre of the DG Environment
MBT: Mechanical Biological Treatment
MS: Member States
MSW: Municipal Solid Waste
PBDE: Polybrominated Diphenyl Ethers
PCB: Polychlorinated Biphenyls
UK: United Kingdom
WFD: Waste Framework Directive
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