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SUMMARY

Background

A wide range of wastes and by-products of industrial processes is being spread on the land in
agriculture, forestry and land reclamation operations. Some materials generated from
industrial processes are considered, by the producers at least, to be by-products rather than
wastes so that they can be recycled to land as soil improvers and fertilisers with minimum
restriction. Various control regimes apply to the practice of landspreading but most share the
underlying assumption that it is for the benefit of the soil and it is a low cost disposal option. It
is expected that landspreading will increase following the implementation of Community and
National regulations which restrict disposal of organic-rich materials in landfills and which
require treatment of organic-rich industrial effluent from different branches of the food and
drink and other sectors.

Waste categories included in the survey were as follows (sewage sludge and compost were
outside the remit of the study):

•  animal manures;

•  waste from food and drinks preparation (sugar beet processing, meat and fish
processing, dairies, vegetable processing, breweries, etc);

•  blood and gut contents from abattoir;

•  waste lime from cement manufacture or gas processing;

•  waste from basic organic chemical and pharmaceutical companies;

•  waste wood, bark and other plant material;

•  paper waste sludge, waste paper and de-inked paper pulp;

•  sludge from potable water production;

•  decarbonatation sludge from industries;

•  dredgings;

•  textile waste;

•  waste from the leather and tannery industry; and

•  slag from steel industry

Objectives

The survey of wastes spread on land was to cover the fifteen Member States of the EU in
order to:

a) Provide a quantitative and, where this was not possible, a qualitative estimate of the
amounts of industrial wastes that are currently being spread on land either as a recovery
or as a disposal operation. Definitions of waste, recovery and disposal are given in the
Waste Framework Directive 75/442/EEC as amended (CEC 1991).
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b) Gather relevant information in the forms of studies, articles and statistics on the possible
environmental drawbacks of the spreading of these wastes. Attention should be given to
heavy metals, organic compounds and pathogens.

c) Make a survey of national applicable legislation and regulations, and evaluate whether
they are correctly enforced and sufficient for satisfying the requirements of Article 4 of the
Waste Framework Directive 75/442/EEC as amended (CEC 1991).

d) Suggest what kind of actions are needed at Community level in order to ensure a high
level of protection of the environment.

Quantities of wastes spread on the land in the EU

More than 90% of the waste spread on land is farm waste and predominantly animal manure.
Of the remainder, the most important are food production wastes, dredgings from waterways
and paper waste sludge. Leaving aside farm wastes, it would require access to only about 1%
of agricultural land in the EU to landspread the industrial wastes to the current extent.

One reason for discrepancies in the level of information available stems from the variable
extent of regulation and controls. Not all countries have imposed strict reporting requirements
on industries to notify the relevant authorities regularly of the volumes of waste being recycled
to land. The monitoring of the accuracy of the returns is also different between countries and
sometimes regions. Only Denmark seems to have a centralised collection of information on
waste recycled to land, with annual reports on both industrial and farm wastes. Landspreading
is accepted practice in some Member States but not in others.

As regards reporting, there is an onus on Member States under Article 5 of Directive
91/692/EEC (CEC 1991), on standardising and rationalising reports on the implementation of
certain Directives relating to the environment, to supply information to the Commission about
implementation of the Waste Framework Directive 75/442/EEC as amended (CEC 1991).
There is a need for this information to obtain firm data about the extent of landspreading of
wastes in the EU.

Properties of wastes

A summary guide is presented to each of the main categories of waste and includes analytical
information and suggestions for pretreatment and for good practice for use on the land. Not all
categories of waste could be included because of different classification schemes between
Member States and a lack of information for some wastes.

Legislation

The Waste Framework Directive (75/442/EEC as amended 91/156/EEC)) sets out the
principles of the necessary controls where waste materials are to be recycled to the land but
there is a case for introducing more specific controls to ensure a high level of environmental
protection.

Competent authorities in several Member States (Denmark, France, Germany, UK for
example) have already taken initiatives to develop effective regulation by building on the
Waste Framework Directive.

More specific controls for landspreading of wastes could be compiled from the European
Waste Catalogue (classification) and from Directives 86/278/EEC on landspreading of sewage
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sludge and 91/676/EEC on protection of waters against pollution caused by nitrates from
agricultural sources. These two Directives, and extended guidance for their implementation
which is available in most Member States, contain much of relevance to the landspreading of
wastes.

Also relevant is the EC initiative on biodegradable waste, now at the discussion stage, which
is intended to help meet the targets of the Landfill Directive 1999/31/EC to progressively
reduce the quantities of biodegradable waste disposed of to landfill.

The current exclusion from direct regulation of farm animal waste should be reconsidered
bearing in mind the large quantity recycled to land in the EU and its polluting potential
(nutrients, pathogens, oxygen demand and chemicals).

Environmental factors

The key tenet in support of landspreading of wastes is that it recycles nutrients and organic
matter to the land which would otherwise be lost in disposal to landfill or thermal destruction.
In landfill, organic waste is potentially polluting because it causes leachate production and
release of the greenhouse gas, methane. A residual ash or char is left behind from most
thermal processes which still needs to be disposed of and carbon dioxide is lost to the
atmosphere. There is potential for energy recovery from thermal processes and landfill
(through methane collection). Provided that benefit to agriculture (or ecological improvement)
can be demonstrated, landspreading of wastes is considered preferable to thermal destruction
or landfilling in the ranking of options in the Waste Framework Directive. The Directive on the
landfill of waste 1999/31/EC details requirements for Member States to set up a national
strategy for the implementation of the reduction of biodegradable waste going to landfills and,
together with the landfill tax in some Member States, this will encourage the recycling of more
waste to land.

Waste producers using the landspreading outlet must recognise that it is waste recovery not
waste disposal. They should be prepared to improve the management of wastes for
landspreading by investment as appropriate in storage at the point of production, dewatering
and other treatment, monitoring and analysis, and field trials to quantify the agricultural benefit
of their wastes.

Provided its potential disadvantages can be suitably controlled, landspreading should
compare favourably with the other waste management options. Such a comparison would be
complicated by  the variability of activities but could be demonstrated by environmental impact
assessment or life cycle analysis of operations selected as being either generally
representative, or evaluation of options for the major wastes – farm animal waste, paper
waste, and food waste.

Economic factors

Two of the benefits of landspreading of waste are that it is often an economic route for the
waste producer compared with the other options available, and for the farmer it usually
represents a free or competitively-priced source of nutrients and/or soil conditioner. Obviously
many factors will influence the economics of particular operations, but a broad estimate is
made as follows for the cost of disposal  of 1 tonne of waste  or 1m3  of effluent using data
from France.

Landspreading = 15 - 25 Euro for solid waste, or 1 – 4 Euro for effluent
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Landfill = 25 - 55 Euro including a landfill tax of 9 Euro

Incineration = 45 - 90 Euro

Social factors

The development of landspreading depends partly on public acceptance of the concept and of
landspreading operations at the local level. Acceptance of the concept requires a public
relations exercise to inform and educate about the need for recycling of wastes to land as
opposed to dumping in landfill or incineration. This can be achieved through the media and by
exhibitions and ‘open days’ at operational sites. The promotion must be supported by
demonstration that all environmental aspects of landspreading are understood and controlled
so that the practice is safe and of environmental and agricultural benefit.

Landspreading depends on the willingness of farmers to accept waste for recycling on their
land and this willingness may be influenced by various outside influences. An important factor
is the attitude of the buyers of farm produce to the fact that waste has been recycled on the
land. Any suggestion of a public acceptance problem with food made from crops grown on
waste-treated land might cause the buyer to compel the farmer to stop the practice.

Public acceptance at the local level is important. Neighbourhood concerns can be triggered by
odour, visual and traffic nuisance all of which must be avoided both at the plants where the
waste is produced and treated, and at the farms where it is spread. This will require making
sure the waste is treated as far as possible to remove odour, planning lorry routes to the farm
to avoid nuisance, and ploughing in waste soon after spreading on the land or else applying
the waste by subsurface soil injection.

Recommendations for controls at EU level

Recommendations are made for an outline scheme for cost-effective controls on
landspreading intended to provide across the EU a ‘level playing field’ for stakeholders,
reliable information for regulators and a high level of environmental protection where
landspreading of wastes is practised. The recommendations include a strong element of self
regulation; the waste producer or their agent has to provide most of the information required in
the proposed scheme.

Definitions

The terms benefit to agriculture and ecological improvement from the Waste Framework
Directive must be fulfilled if a waste is to be permitted for spreading on the land and they need
further definition to clarify what has to be achieved. For example, definitions suggested in the
UK (Environment Agency UK 1998) are as follows:

Agricultural benefit will be achieved when the application of a waste to land improves soil
conditions for crop growth whilst ensuring the protection of environmental quality in the
broadest sense as required by Article 4 of the Waste Framework Directive 75/442/EEC as
amended (CEC 1991).

Ecological improvement will be achieved by the maintenance of habitats and their biodiversity
where these would otherwise deteriorate, the provision of new habitats for wildlife and the
development or restoration of existing habitats to give greater biodiversity and sustainability.
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Usually, the case for landspreading a waste will be determined by demonstrating benefit to
agriculture. The ecological improvement criterion is likely to be confined to situations where it
is proposed to use wastes in land reclamation or similar operations.

Classification

The categories of wastes likely to be suitable for landspreading. The survey shows that there
is some confusion about definitions of the wastes suitable for landspreading. Suitable wastes
need to be identified, defined and, if appropriate, grouped into broad categories to make for a
workable classification for use across the EU. Only in this way will it be possible to control
landspreading effectively since the classification is fundamental to collect coherent information
and make sensible comparisons. This process has already begun with the useful waste and
waste treatment definitions in the EC Working Document (2nd draft) on the Biological
Treatment of Biowaste.

In developing a practical scheme for operational purposes, a further banding of materials into
broad groups maybe helpful. All materials would be subject to overall generic controls  and
there would be further specific controls for each group according to their properties. The main
groups might be:

Class 1 Farm residues recycled on the farm of production e.g. manure from animals grazing
in situ.

Class 2 Benign wastes containing negligible levels of contaminants e.g. green waste,
biological sludge from food waste treatment.

Class 3 Wastes which may contain contaminants (pathogens, heavy metals and other
potentially toxic elements, organic contaminants) e.g. dredgings from waterways,
tannery waste, paper waste.

Registering a waste for landspreading

The competent authority in each Member State would use the scheme above to classify
particular wastes proposed for landspreading on receipt of a standard submission from the
waste producer or their agent. Progressively detailed information would be required according
to the class of waste along the following lines:

Class 1 Source of waste (address of place of production or treatment centre, and quantity of
waste arising tonne/annum)

Extent of treatment e.g. storage for 3 months at ambient temperature.

Class 2 As for Class 1 plus

Basis for benefit to agriculture e.g. content of nitrogen.

Content of plant nutrients and lime (nitrogen, phosphorus, potassium, calcium,
magnesium, sulphur, trace elements), organic matter, dry solids, pH value.

Evidence that the waste contains only negligible concentrations of contaminants.

Class 3. As for Class 1 plus
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Basis for benefit to agriculture.

Content of plant nutrients etc. as for Class 2.

Content of contaminants (pathogens – most probable numbers; concentrations of
heavy metals, other potentially toxic elements and organic contaminants).

Evidence that the waste is free of contaminants other than those specified.

Permit for a landspreading operation

How the landspreading operation is managed on the farm is very important if benefit to
agriculture is to be achieved and environmental problems are to be avoided.

Once the waste has been designated as suitable for landspreading, the waste producer or
their agent can apply to the competent authority for a permit for a proposed landspreading
operation.

A permitting system may be justifiable to ensure a high level of environmental protection.
There is no reason why the permit should be confined to a single operation. It might cover
several wastes and farms and a number or spreading operations provided that the competent
authority is satisfied that the following criteria are met:

•  The waste(s) have been designated as suitable for landspreading

•  Article 4 of the Waste Framework Directive 75/442/EC as amended

•  Directive 91/676/ EEC on nitrates

•  Directive 86/278/EEC on sewage sludge used on land for Class 3 wastes

•  The operation will be compatible with the farm waste/fertiliser plan

•  The activity will be undertaken by competent operator(s)

•  A site risk assessment has been carried out by properly qualified personnel and necessary
precautions to ensure a high level of environmental protection will be acted upon

•  A record of each spreading operation will be kept (type of waste, quantity of waste applied,
location of farm and field, date of spreading) including the results of monitoring and
analysis, and supplied to the competent authority

It will be easier to demonstrate compliance with these criteria for a benign waste than a Class
3 waste. The competent authority would keep a register of permits issued and the record of
each landspreading operation.

The competent authority would make the necessary site visits and spotchecks to confirm that
landspreading operations were in compliance with the permit conditions and the records
would indicate where any pollution incident could be linked with a landspreading operation.

Landspreading licences for operators
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A further consideration which might streamline the registering of wastes and permitting of
landspreading operations would be to issue landspreading licences to operators. A licensed
operator would be familiar with the control requirements for landspreading and their
administration and would be known to the competent authority, all of which should streamline
the authorisation process. In order to obtain a licence, an operator would make a submission
including the capabilities of personnel, track record in landspreading of wastes including any
pollution offences, access to properly qualified advice, transport and spreading equipment
available, environmental policy, quality assurance procedures and liability insurance. The
competent authority would either issue a landspreading licence for a designated period or
indicate why it could not do so. The competent authority would keep a register of operators
licenced for landspreading.

Database of information

As a result of this proposed scheme, the competent regulatory authority in each Member State
could build up from its regional offices a national database comprising the registers of
designated wastes and landspreading permits from which all relevant information about
landspreading of wastes could be derived. Summary data could be reported to the
Commission as required to present a synopsis of landspreading of wastes across the EU.
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1. INTRODUCTION

In the context of the European Community Waste Management Policy (Commission of the EC
1996), the Directorate-General Environment has commissioned WRc, in collaboration with
SEDE France and REI Italy, to undertake a survey on industrial wastes spread on land which
covers the fifteen Member States of the European Union. This is the final report for the study
which began in January 2000.

There are currently no specific regulatory controls at the Community level on wastes applied
to land with the exception of sewage sludge. However, in Annex IIB of the Waste Framework
Directive 75/442/EEC as amended by Directive 91/156/EEC (CEC 1991), landspreading
operations of wastes other than animal carcasses and animal manures are considered as
recovery operations as long as they are carried in accordance with Article 4, i.e. without
endangering human health and the environment. The Directive specifies that companies
undertaking such recovery operations can be exempted from a permit requirement if the
competent authorities have adopted specific rules for these exemptions.

A wide range of wastes and by-products of industrial processes are being spread on the land
in agriculture, forestry and land reclamation operations. Some materials generated from
industrial processes are  considered, by the producers at least, to be by-products rather than
wastes so that they can be recycled to land as soil improvers and fertilisers with minimum
restriction. Various control regimes apply to the practice of landspreading but most share the
underlying assumption that it is for the benefit of the soil and it is a low cost disposal option. It
is expected that landspreading will increase following the implementation of Community and
National regulations which restrict disposal of organic-rich materials in landfills and which
require treatment of organic-rich industrial effluent from different branches of the food and
drink and other sectors.

If carried out satisfactorily, landspreading of wastes can be a valuable and cost-effective
recycling of nutrients and organic matter to soil. However, landspreading of wastes needs to
be carried out in a manner that protects human health and the environment and that ensures
sustainable development.

This study aims were: To prepare the first review of current practices for landspreading of
organic wastes (excluding sewage sludge and compost) across the European Union (EU); to
provide a better understanding of the associated risks; and to suggest actions which would
help to ensure a high level of environmental protection from landspreading operations.

Waste categories included in the survey were as follows:

•  animal manures;

•  waste from food and drinks preparation (sugar beet processing, meat and fish
processing, dairies, vegetable processing, breweries, etc);

•  blood and gut contents from abattoir;

•  waste lime from cement manufacture or gas processing;

•  waste from basic organic chemical and pharmaceutical companies;

•  waste wood, bark and other plant material;
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•  paper waste sludge, waste paper and de-inked paper pulp;

•  sludge from drinking water production;

•  decarbonatation sludge from industries;

•  dredgings;

•  textile waste;

•  waste from the leather and tannery industry; and

•  slag from steel industry.

The main part of the report deals with landspreading on a generalised basis drawing on
information from individual countries as appropriate. Landspreading practice in each Member
State is summarised in the Appendices to the report. There were differences between
Member States according to the extent of landspreading and the availability of information
about the practice.
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2. OBJECTIVES

2.1 Objectives

The survey of wastes spread on land was to cover the fifteen Member States of the EU in
order to:

a) Provide a quantitative and, where this was not possible, a qualitative estimate of the
amounts of industrial wastes that are currently being spread on land either as a recovery
or as a disposal operation. Definitions of waste, recovery and disposal are given in Waste
Framework Directive 75/442/EEC as amended (CEC 1991).

b) Gather relevant information in the forms of studies, articles and statistics on the possible
environmental drawbacks of the spreading of these wastes. Attention should be given to
heavy metals, organic compounds and pathogens.

c) Make a survey of national applicable legislation and regulations, and evaluate whether
they are correctly enforced and sufficient for satisfying the requirements of Article 4 of
Directive 75/442/EEC as amended (CEC 1991).

d) Suggest what kind of actions are needed at Community level in order to ensure a high
level of protection of the environment.

2.2 Sources of Information and contacts

Whenever possible countries have been visited to ensure a high level of return, rather than
relying on phone calls or mail. The information has been collected from a number of sources
in addition to that available in the open literature and in-house. This is of importance to
validate and cross-reference the data and ensure the reliability and comprehensiveness of the
information. Requests for information were made by WRc and then dispatched by the relevant
partners to the following organisations:

a) Eurostat on statistics available on waste arisings from farming and industrial sectors;

b) Recycling Organic Solids in Agriculture (ROSA) Concerted Action. The ROSA
Concerted Action aims to improve exchange and dissemination of information relating to
the utilisation of organic solid residues in agriculture. ROSA comprises four meetings
planned over a period of two years. The final report was due at the end of April 2000;

c) RAMIRAN Network on Recycling of Agricultural, Municipal and Industrial Residues in
Agriculture. This is an FAO network;

d) IPPC Steering Group (Integrated Pollution Prevention Control). The group is responsible
for drafting IPPC guidance notes, Best Available Techniques Reference Documents
(BREFS); and

e) European Trade Associations for the main industrial sectors of interest to our survey
(i.e. Pulp and Paper and Food and Drink industries).
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For each Member States, specific organisations were approached for collecting existing and
publically available information on wastes landspreading. A questionnaire was used to ensure
consistency and comparability of the results between the differents partners and countries
(see Appendix A). A detailed list of contacts is given in each country report which should have
covered the following organisations:

a) Governmental organisations: Ministries/Departments of Agriculture, Environment and
Industry; Environmental Protection Agency, Waste Regulatory Bodies;

b) Trade associations: Industrial Federations/Associations, Agricultural Research Centre,
Farmers Union, etc.; and

c) Main contractors of landspreading operations.
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3. QUANTITY OF WASTE RECYCLED TO LAND AND OUTLET

3.1 Data collection and estimation

Data collection was undertaken by WRc plc (UK), SEDE (France and Belgium) and REI Spa
(Italy). Generally, data was in short supply and differed widely across the Member States,
both in terms of quality and quantity. The information available on quantities of waste spread
on land for the different Member States is summarised in Table 3.1. It can be seen that the
table contains some gaps in information. Where possible these gaps have been qualified to
indicate where recycling of a type of waste takes place or not, even if there was no record
available. Further estimates of waste arisings and landspreading are given in Tables 3.1a and
3.1b.

Where information on actual quantities of wastes spread on land were not available, estimates
have been provided instead. Estimates of this kind need reliable coefficients for waste arisings
estimated from production figures or raw material processed. This information was not always
obtainable. Also, it could not be assumed that the percentage of any particular waste spread
on land would be the same from country to country.

The exception to this is farm animal waste. Because of the volume of these wastes and
inherent proximity to farmland, most slurry and manure are currently landspread. It is possible
to estimate the volume of manure produced based on the number of animals and a manure
coefficient, the method used is detailed in the Appendices.

However, attempts have been made below to give best estimates of the total annual
quantities of other wastes recycled to land for the sectors traditionally relying on the
agricultural outlet. Some caution must be exercised when using or quoting these figures as
these have been built up from gross hypothesis on often incomplete sets of data on
production figures and/or from waste coefficient arising not validated by the industry. These
figures are just meant to give an idea of the scale of the issue for industrial compared with the
other wastes recycled to land.
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Table 3.1 Estimates of quantities of farm animal and industrial wastes recycled to land as reported by the fifteen Member
States (x 103 tonnes ds per annum)

Waste Origin Farm
Animals

Paper
production

Food and
drink

preparation1

Textile Leather and
tannery
industry

Biological
processes2

Chemical
industry3

Drinking
water

production

Clay and
mineral

exploitation,
cement

manufacture
energy

production

Dredgings Iron and
steel industry

Other

Austria

������������
������������
������������
������������
������������
������������

4

��� ������������������

Belgium (19 900) 50 220 0.2 0.3 185 6 >20

Denmark (28 500)

����������
����������
����������
� ���������
����������

4 706 0.5 1187 128

Finland (18 200)

����������
����������
����������
�� ��������
���������� >1009 2010 10011

France (249 700) 740 4140 35 0.7 180 75 20012

Germany (221 700) (300)D1 (700) (940) (450) 6014

Greece

Ireland 3.9 100 3 0.4 5015

Italy (118 500) (1000)16 (2300)16 (170)16 (90)16 (90)16 (3300)

Luxembourg 17

Netherlands (76 200)

Portugal

Spain (90 000)

Sweden (22 800)

������������
������������
������������
��� ���������
������������ (2600)

UK (90 700) (400) (6600) (3.5) (9) (8)18 (3)19

������������
������������
���� ��������
������������
������������

����������
����������
���� ������
����������
����������

(21)20

(4)21
(15)22
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KEY:

Waste quantity in tonnes x 1000 dry solids per annum
( ) Wet/fresh weight
1 Includes vegetable and fruit processing, sugar beet processing, meat and fish processing, abattoirs, soft drinks and breweries
2 biological sludge from fermentation processes in  pharmaceutical industry and other chemical industries
3 inorganic waste from chemical industry
4 Food solid waste is mainly converted into compost and liquid effluents are treated in municipal treatment works
5 waste from basic organic chemical industry (production of gelatine)
6 mainly from potato flour production and lime sludge from sugar beet processing
7 mainly from pharmaceutical and fertiliser industry
8 un specified waste
9 includes only lime sludge from sugar beet processing
10 Quarry waste
11 unspecified waste
12 Not for the whole country – data only for one region
13 Only from one company, no national total available. Include iron salts, ammonium sulphate and waste lime
14 decarbonatation sludge from water treatment for industrial usage
15 Spent mushroom compost
16 landspreading in agriculture and land reclamation as well as recycling by composting and fertiliser production
17 Effluent from food and drink industry are discharged to sewer and treated in municipal treatment plant. Sewage sludge is mainly disposed of to landfill while a

small proportion is recycled to agriculture
18 for Scotland only
19 Liquid ammonia, for Scotland only
20 mineral waste
21 biological sludge
22 Rocks and soil

Lack of information to confirm usage, partial information or unconfirmed figures��������
��������
��������
��������
��������
��������
��������

������
������
������
������
������
������
������ Experimental or small quantities only but no figures available

Not permitted or not practised
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Table 3.1a Estimates1 of quantities of waste produced from main industrial sectors
relying on the agricultural outlet in fifteen Member States  (x106 tonnes on a fresh
weight basis)

Paper
produc-
tion2

Sugar
beat
proces-
sing3

Olive oil
produc-
tion4

Other
fruit
and
veget-
able
proces-
sing

Other
food
and
drink
sec-
tors5

Leather
produc-
tion

Textile
produc-
tion

Mineral
waste6

Other
sectors7

Austria 0.6 0.3 0 0.54 0.0001
Belgium 0.14 0.4 0 1.2 0.0007
Denmark 0.04 0.3 0 2.8 ND
Germany 2.5 0 0 3 0.013
Greece 0.1 0 1.4 1 0.0003
Spain ND 9 2.8 3 0.27
Finland 0.9 0.3 0 3 0.0004
France 1.34 4 ND 3 0.0007
Ireland 0.005 0 0 1 0.00001
Italy 2 0.3 1.4 3.3 0.58
Luxembourg 0 4 0 0.5 0
Netherlands 0.5 0.3 0 3 0.0006
Portugal 0.5 0 0.2 1 0.005
Sweden 1.47 0.12 0 0.9 0.0003
United Kingdom 0.71 9 0 3 0.03
Total 10 25 7 30 40 0.9 5 300 0.3
Notes:
1 Please refer to text for hypotheses made to compile this table
2 Total of paper sludge and de-inking sludge
3 Total of lagoon sludge and lime sludge
4 Wastewater only
5 Includes dairies, breweries/distilleries, abattoirs
6 Includes residual lime from energy production, clay and mineral exploitation, metal production

and processing, drinking water supply and industrial decarhonation sludge and dredging spoil
7 Includes pharmaceutical industries, wood processing
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Table 3.1b Estimates1 of waste quantities recycled to land from main industrial
sectors in fifteen Member States (x106 tonnes on a fresh weight basis)

Paper
produc-
tion

Sugar
beat
proces-
sing

Olive oil
produc-
tion

Other
fruit
and
veget-
able
proces-
sing

Other
food
and
drink
sectors

Leather
produc-
tion

Tex-
tile
produ
c-tion

Mineral
waste

Other
sector

Austria 0 0.1 0 0.03 0
Belgium 0.1 0.4 0 0.06 0.0016
Denmark 0 0.1 0 2.1 0.0028
Germany 0 1.6 0 0.15 0
Greece 0.01 0 0.6 0.05 0.00009
Spain 0.1 0 1 0.15 0.08
Finland 0 0.1 0 0.15 0
France 0.8 2 ND 0.15 0.001
Ireland 0 0.1 0 0.1 0
Italy 1 1.1 0.6 0.2 0.16
Luxembourg 0 0 0 0.02 0
Netherlands 0 0.1 0 0.15 0
Portugal 0.05 0 0.1 0.05 0.0015
Sweden <0.07 0.12 0 0.05 0
United Kingdom 0.3 2 0 0.15 0.003
Total 2 8 3 3 1 0.25 0.1 15 4
Notes:
1 Please refer to text for hypotheses made to compile this table

3.1.1 Farm animal production

In the last 50 years, intensive livestock production has increased significantly across Europe
to produce a cheap and balanced supply of food. The livestock rearing units have increased in
size and have been concentrating in a specific regions. This has resulted in large increases in
the quantities of farm yard manure and slurry produced and lead to their inadequate
management. The intensive livestock units have separated themselves from the land where
the food source is produced and where the manure and slurries could be recycled.

Farm characteristics and animal densities vary widely across Europe with generally less
intensive agriculture and thus lower density in the Southern European countries and much
higher density in the Northern countries. For pigs, for example, the density in Northern Europe
is about ten times greater than that in the Southern countries.

Animal farm wastes are usually not treated before being recycled to land except for a small
percentage (about 5%) in countries such as Denmark and Sweden which is anaerobically
digested or composted in central plants before being recycled to land.

Volumes of waste generated by farm animals kept indoors can be estimated by multiplying the
number of animals by a coefficient of waste generated depending on types of animals,
function, sex and age. For example, coefficients which can be used for such calculations are
presented in Table 3.2. The number of animals according to categories for each country were
extracted from the latest entries in Eurostat database (Eurostat 2000) or from other national
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sources and are reported in Table 3.3 below. The best estimates of quantity of animal waste
generated per country is presented in Table 3.4.

Table 3.2 Coefficient of waste generated per animal category

Animal category Quantity (l/week)

Cattle
Less than 1 year 80
Between 1 – 2 years 140
More than 2 years:
   Male/heifer 250
   Dairy cow 315
   Other cow 280
Pigs
Less than 20 kg 15
Fattening pigs more than 20 kg 30
Breeding pigs 60
Covered sows 100
Poultry
Broiler 0.2
Laying hens 1.1
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Table 3.3 Number of farm animals (x103) per category and per country

Animal category AT B DE DK ES FI FR GR IE IT LU NL PT SE UK

Cattle 2,153 3,085 14,657 1,976 6,200 1,068 20,196 590 7,099 7,074 202 4,097 1,403 1,679 11,281

Less than 1 year 631 978 4,663 669 2,131 370 5,269 156 1,825 2,185 54 1469 386 527 3,030

Between 1 – 2 years 488 628 3,420 372 689 264 3,891 92 1,760 1,583 47 794 231 423 2,836

More than 2 years:

Male/heifer 159 264 1,079 118 3,383 31 2,549 37 939 92 9 177 351 124 1,071

Dairy cow 698 607 4,709 681 1236 374 4,419 168 1,392 3,214 43 1570 325 447 2,438

Other cow 177 607 786 136 1812 29 4,068 137 1,183 49 87 158 1,906

Pigs 3,512 7,665 25,728 11,695 22,292 1,517 15,848 906 1,786 8,142 79 13,118 2,350 2,008 6,523

Less than 20 kg 971 2,208 6,720 3,747 6533 442 3,758 230 493 1,473 29 5102 682 566 1,720

Fattening pigs more than
20 kg

2173 4,719 16,381 6703 13094 884 10,554 549 1101 5,933 42 6638 1321 1146 4,064

Breeding pigs 133 210 848 462 943 60 481 56 4.3 200 8 519 147 154 238

Covered sows 235 566 1779 783 1554 131 1,055 71 188 536 >1 859 200 142 501

Poultry 5580 39,313 50061 3680 591,135 3390 60325 12,698 55,696 72 42,461 7,097 5648 38722

Broiler 24,201 544,428 0.9

Laying hens 5,580 12,164 50,061 3680 46707 3,390 60,325 62 42,461 7,097 5,648 38,722

Sheep/goat 419 126 2,383 108 26,829 102 10,629 14,583 5,637 12,260 8 1465 4,241 442 31,157

Horse 652 83 183
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Table 3.4 Estimates of annual quantities of animal waste generated annually in the
fifteen Member countries

Country Quantity (X 106 tonnes per annum)

Fresh weight Dry solids

Austria 30 4*
Belgium 44 7*
Denmark 28.5 4
Germany 222 28.6
Greece 40.5 6*
Spain 190 28*
Finland 18 3*
France 250 37*
Ireland 26 3.9*
Italy 118.5 25
Luxembourg 2 0.3*
Netherlands 76 11*
Portugal 25 4*
Sweden 23 2.8
United Kingdom 91 15.7
Total ~1,200 ~180
* Estimating a 15% DS

3.1.2 Pulp and paper

The paper industry includes two types of manufacturing process:

•  Pulp production (chemical or mechanical); and

•  Paper (newsprint, graphics, tissue, packaging papers) and cardboard production using
virgin fibre and/or recycled fibre.

Both processes are large consumers of water. Most plants have primary treatment of effluents
and in some cases secondary treatment which generate sludge. When virgin wood fibre is
used to produce paper, this produces liquid effluent and sludge mainly containing lignin and
cellulose. The process of reusing fibre from recycled paper produces larger amounts of
sludge. De-inking and bleaching is required and sludge will contain colour, chemical and
bleaching residues which might impair further re-use of sludge on land. The wastewater and
therefore the characteristics of the sludge produced are dependent on the production
processes used in paper manufacturing.

In the UK, it has been reported that virgin fibre generates 65% on wet weight basis of sludge
while recycled fibre generates 80% sludge. However, calculation seems to indicate that
590 kg of paper sludge are generated per tonne of virgin fibre processed and 340 kg of sludge
per tonne of recycled fibre. Existing information supplied by the National Paper Federations  to
the European Federation CEPi was complemented with information on total quantities of pulp
processed per country extracted from Eurostat database, Europrom. Total quantities of paper
sludge have been estimated (Table 3.5) to amount to around 10 million tonnes fresh weight
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basis. The recycling rates have been estimated to vary between 0 to 10% depending on
country.

The paper industry also generates other waste such as ash from the burning of bark and
sludge on site. It is estimated that in France up to 34% of ashes are recycled to agriculture.

Table 3.5 Estimates of paper sludge produced in the fifteen Member countries

Country Quantity of Pulp
processed

( x106 tonnes fresh
weight)*

Quantity of sludge
(x106 tonnes fresh weight)**

Recycling to land

Virgin
fibre

Recyc
led

fibre

Total Paper
sludge

De-
inking
sludge

Total (%) (x106

tonnes
fresh

weight)

Austria 0.6
(0.3)

0% 0

Belgium (0.06) (0.01) 0.14@

(0.07)
88%B1 (0.05)

Denmark 0.09 0.04# 0% 0
Germany 5 2.5# 0% 0
Greece 0.2 0.1# 10% 0.01
Spain 1.7 15%ES1 0.1
Finland 0.9@

(0.45)
<1% 0

FranceF1 1.34
(0.74)

62% 0.8
(0.46)

Ireland 0.01 0.005# 0% 0
Italy 2 50%IT1 1
Luxembourg 0 0 0% 0
Netherlands 1.1 0.5# 0% 0
Portugal 1 0.5# 10% 0.05
Sweden 1.3

(0.39)
0.17

(0.06)
1.47

(0.45)
<5%SE1 <0.07

United
KingdomUK1

0.92 0.5 1.42 0.54
(0.32)

0.17
(0.10)

0.71
(0.42)

45% 0.3

Total >10 ∼∼∼∼ 2
Notes:

Estimates
** Quantities of pulp processed are extracted from Eurostat database, EUROPROMS

and are calculated from quantities of pulp produced plus quantities of pulp imported
minus quantities of sludge exported.

* Quantity expressed as dry weight into brackets
# Sludge production is estimated assuming 500 kg sludge produced per tonne of pulp
@ Assuming 50% DS
B1 For paper sludge only – there is no recycling to land of de-inking sludge
ES1 Probably very limited recycling to agriculture but 15% reported to forestry
F1 From the production of 9.1 x106 tonnes of paper
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IT1 A small percentage is recycled directly to agriculture, a larger proportion goes to land
reclamation

SE1 Land reclamation only
UK1 From the production of 1 x106 tonnes of newsprints only

3.1.3 Fruit and vegetable processing

The fruit and vegetable processing industry is a major water consumer, producing large
volumes of wastewater. A significant proportion of the water consumed is used for washing
purposes. For example, the preserves industry consumes 10 to 50 m3 of water per tonne of
new material processed.

The effluent generated from the food industry is either spread directly on agricultural land or
treated in an on-site or municipal (domestic/industrial) wastewater treatment plant. A company
choice between installing an effluent treatment plant on site or spreading it directly is not
solely dictated by economic factors but also by the local agricultural situation.

Two vegetable processing activities commonly relying on the agricultural outlet for their waste
are the sugar beet processing industry (important industry for the Northern countries) and the
olive oil sector (for the Southern countries). There are numerous other specialised sectors
which also potentially rely on the agricultural outlet such as processing of tomatoes or
potatoes, manufacturing of jam, fruit juices, etc. The quantities of waste generated and the
percentages recycled to land have been estimated for these different other sectors together.

Sugar beet processing industry

Sugar beet processing is characterised by large seasonal fluctuations as the activity takes
place from September to December. Sugar beet washing generates large quantities of dirty
water containing in suspension soil and sugar.  This effluent can be landspread directly during
the harvesting season or stored in a sedimentation lagoon. Very few plants have an effluent
treatment plant on site. From the sedimentation lagoon, water is recycled and sludge collected
at the bottom of these lagoons is either spread on land or used as landfill cover or soil material
in land reclamation projects, or left in the lagoons as this compound is quite odorous. The
sludge has an average dry solids content of  50% DS and it is estimated that on average 230
kg of soil and green waste are collected per tonne of sugar beet processed.

The clean sugar beets are shredded and the sugar juice is extracted from the pulp. The pulp
is then sometimes dried before being sold as fodder. The juice is clarified by adding a lime
solution. The lime sludge arising from the addition of lime to sugar solution for clarifying the
juice is not considered as a waste and is landspread as fertiliser. Its dry solids content varies
between 45 to 70% DS. It is estimated that 60 kg of lime sludge is generated per tonne of beet
processed.

A series of evaporation, crystallisation and drying produce the sugar and molasses.
Subsequently, a certain percentage of molasses can be distilled to produce alcohol. These
processes generate vinasse which can be recycled to land or used as animal feed. Another
by-product is potassium sulphate which can be used as fertiliser.

The estimates of lagoon sludge and lime sludge produced by the sugar industry in Europe are
presented in Table 3.6. It was not possible to extract information on quantities of sugar beet
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processed per country from the Eurostat database. It was assumed that the sugar processing
industry was not important in Spain, Greece and Portugal and that the quantities of sludge
generated from sugar beet processing could be related to the size of a country for the other
countries. It was decided to use the information reported for Denmark to estimate the waste
arising in the Netherlands and Austria. Similarly, to extrapolate from information in France and
Germany to the situation in the UK.

Table 3.6 Estimates of sludge generated from the sugar beet processing industry in
Europe

Country Quantity
of sugar

beet
processed

( x106

tonnes)

Quantity of sludge
(x106 tonnes fresh weight)*

Recycling to land

Lagoon
sludge

Lime
sludge

Total (%) (x106

tonnes
fresh

weight)

Austria ~0.3 ~0.1
Belgium ~0.4 100B1 0.4**

(0.2)
Denmark 3.5 ~0.2 ~0.1 ~0.3 100DK1 ~0.1
Germany (0.82) ~100 1.6**

(0.8)
Greece 0 0
Spain 0 0
Finland >0.001 0.1 ~0.1
France 30 7

(4)**
1.8

(0.9)**
~9 100%F1 ~2

Ireland ~0.3 0.1**
(0.06)

Italy ~15 ~4 1.1IT1

Luxembourg 0 0
Netherlands ~0.3 ~0.1
Portugal 0 0
Sweden 0.12

(0.08)SE1
100 0.12

(0.08)
United
KingdomUK1

~9 ~2

Total ~25 ~8
Notes:

Estimates
* Quantity expressed as dry weight into brackets
** Assuming a 50% DS
B1 Both lime sludge and soil are reused on land
DK1 Lime sludge only, lagoon sludge is not recycled to agriculture but is left in lagoon

which are redeveloped once full.
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F1 Lime sludge is a standardised products sold as fertilisers to farmers due to its high
lime content and other nutritive elements. A proportion of lagoon sludge is
landspread but it is depending on the local situation.

IT1 Landspread in agriculture or reclamation projects

Olive oil processing

Olive oil processing is an important sector for the Southern Member countries such as Spain,
Italy and Greece and to a lesser extent Portugal (Table 3.7) and France (~40,000 ha).

Table 3.7 Production of olives and olive oil in Europe (FAOSTAT 1998)

Area
(x106 ha)

Olive produced
(x106 tonnes)

Olive oil produced
(x106 tonnes)

Spain 2.1 3.8 0.95
Italy 1.14 2.2 0.45
Greece 0.73 1.9 0.43
Portugal 0.32 0.29 0.04

There are essentially two oil extraction systems; a traditional pressing process and
centrifugation techniques at 3 or 2 phases. The wastes generated are composed of a solid
fraction made of residues of pressed olive, pulp and oil which can be chemically extracted and
of a liquid fraction called alpechin which is acidic, not easily biodegraded, with a high organic
matter and polyphenol content.  The centrifugation requires a greater amount of water and
energy and thus generates more wastewater (Table 3.8).

The total quantities of waste generated from olive oil processing have been estimated in Table
3.9 based on data for Italy.

Table 3.8 Coefficient for waste arisings from olive oil processing (Stölting, pers
comm 2000)

Method Waste type Quantity

Traditional pressing process Solid waste
(~ 25% water + 6% oil)

~400 kg/tonne olive

Waste water (~88% water) 400-600 l/tonne olive
Three-phase decanter Solid waste

(~50% water + 4% oil)
500-600 kg/tonne olive

Wastewater (~94% + 1% oil) 1000-1200 l /tonne olive
Two-phase decanter Solid waste

(~60% water + 3 % oil)
800 – 950 kg/tonne olive
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Table 3.9 Estimates of waste generated from olive oil processing in Europe

Country Quantities
processed

(x106 tonnes)

Waste arisings
(x106 tonnes)

Recycling to land

Trad.
Method

Cent. Waste
water

Solid
waste

% (x106

tonnes)
Italy 2.13

(60%)
1.42

(40%)
2.4 1.6 40 % IT1 ~1

Greece 1.1 0.76 1.4 0.8 40 % 0.6
Portugal 0.18 0.12 0.2 0.1 40 % >0.1
Spain 2.3 1.5 2.8 1.6 40 % > 1
Total ~7.0 ~4.0 >3
Notes:

Estimates
IT1 For wastewater only. Cake after further extraction of oil can be used as fuel substitute.

Other vegetable/fruit processing

The wastes generated from the other vegetable and fruit sectors such as jam, fruit juice
production are composed of soil, wastewater, fruit pulp, stalks, peels/skins, leaves, etc. If
wastewater is treated on site, sludge produced from treatment of wastewater and soil can be
spread in agriculture and the other waste re-used as animal feed. In the Northern countries,
fruit and vegetables are often imported as semi-processed products which generates less
waste at the processing plant.

It was reported that waste arisings from vegetable processing represent 0.2% of raw material
for soil and vegetable residue and 2% for sludge. It was also reported that the quantity of
waste spread on land from vegetable processing industry was equivalent to 0.1% of new
material. It was impossible however to extract production figures from the Eurostat database
for the fruit and vegetable market due to the vast number of entries. It was decided to
extrapolate the waste arisings from countries with better data for these sectors such as
Belgium, Denmark and Italy and applying our expert judgement in assuming the size of these
markets and thus the waste arising and recycling percentage. The total quantities of waste
generated from fruit and vegetable processing industry outside olive oil and sugar beet
processing in Europe is summarised in Table 3.10.
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Table 3.10 Estimates of waste generated from other fruit and vegetable processing
sectors in Europe

Country Waste arisings
(x106 tonnes)

Recycling to land*

% (x106 tonnes)**
Austria 0.54 5 0.03

(0.001)
Belgium 0.06

(0.003)
Denmark 2.8DK1 2.1

(0.03)
Germany 3 5 0.15

(0.007)
Greece 1 5 0.05

(0.002)
Spain 3 5 0.15

(0.007)
Finland 3 5 0.15

(0.007)
France 3 5 0.15

(0.007)
Ireland 1 5 0.1

(0.007)
Italy 3.3 6 0.2

(0.01)
Luxembourg 0.5 5 0.02

(0.001)
Netherlands 3 5 0.15

(0.007)
Portugal 1 5 0.05

(0.002)
Sweden 0.9 5 0.05

(0.002)
United Kingdom 3 5 0.15

(0.007)
Total ~30 >3

(>0.2)
Notes:

Estimates
* Quantity expressed as dry weight into brackets
** Assuming a 5% DS
DK1 Mainly from potatoes processing generating 2.6 x106 tonnes of waste including 1.5

x106 tonnes of potato fruit water with 0.5% DS and 0.85 x106 tonnes of potato fruit
juice with 5% DS.
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3.1.4 Abattoirs and rendering plants

It was reported that about 21% of an animal is waste when processed. Wastes from abattoirs
include blood, bones, feathers, stomach and bowel contents, manure, wash waters and
sludge from dissolved air flotation treatment where this process has been used to separate
solids from liquid waste materials of the abattoir.

Between 80 and 90% of abattoir waste is re-used or recycled mainly into the feedingstuff
industry. Hoof parts and bone meal are recycled in other industries (e.g. fertiliser and glue).
Between 5 to 10 % are landspread after composting or without any treatment. This is mainly
gut contents which consists predominantly of partly digested feed or vegetable matter. The
wash water from holding areas and vehicles is also typically landspread or discharged to
sewer. Application of blood to land is now a less common.

The estimates of waste arisings from abattoirs in Table 3.11 is extrapolated from Eurostat
database, Europroms on quantities of guts, bladders and stomachs assuming that 100% are
recycled to land.

Table 3.11 Estimates of stomach content recycled to land from abattoirs in Europe

Country Waste recycled to land
(x106 tonnes) (fresh weight basis)

Austria 0.005
Belgium 0.005
Denmark 0.06
Germany 0.09
Greece 0.001
Spain 0.075
Finland 0.001
France 0.2
Ireland 0.01
Italy 0.1
Luxembourg 0
Netherlands 0.05
Portugal 0.015
Sweden ND
United Kingdom 0.006
Total ~ 0.6
Note:

Estimates

3.1.5 Other food and drink sectors

There are other sectors which rely also on the agricultural outlet to dispose of some of their
waste such as dairy, fish processing, breweries and distilleries and soft drinks.
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The majority of waste products generated from the food sectors are re-processed or sold to be
re-used for raw material substitution in animal feed or road construction, etc. Wastes arising
from milk production include whey (liquid phase), wash water and a solid phase. About 90% of
milk used for cheese-making ends up as whey. Effluent produced varies between 1 to 6 l of
effluent per litre of milk processed. The majority of solid waste is re-processed, used in animal
feed. Effluents are often treated and the sludge landspread. It is unclear what percentage is
landspread. For this survey, we have estimated that less than 1% is landspread. From
breweries and distilleries, wastes include grain husks and yeast mainly reused in animal feed.
It is estimated that less than 15% are landspread based on Denmark data. The estimates for
these sectors are presented in Table 3.12. It has been assumed that the production for the
whole of Europe was at least 15 times the waste arisings for Denmark and less than 3% was
recycled to land.

Table 3.12 Estimates of waste arising from other food sectors in Europe (x106

tonnes) (as fresh weight)

Country Fish/shellfish
processing

Dairy Brewery/
Distillery

Total Recycled
to land

Denmark 0.4 1.8DK1 0.2DK2/0.08DK3 ~2.5 ~0.06
Other countries ~37 ~0.9
Total ~40 ~1
Notes:

DK1 As whey containing 20% proteins
DK2 For a production of around 1 x106 m3 of beer
DK3 For a production of around 12 x103 m3 of spirit

3.1.6 Leather production

Tanneries are falling under IPPC Regulations. The tannery operation consists of transforming
the raw hide, a highly putrescible material, into leather, a stable product which can be
conserved indefinitely and which has a significant commercial value, by a sequence of
chemical and mechanical processes. Tanning is the most important step in the production of
leather and is carried out in an aqueous environment in rotating drums. During tanning
operation, collagen, the principal protein of the skin, will fix the tanning agents, thus stopping
the putrefaction phenomenon conferring to leather its stability and essential characteristics.
Leather needs then to be dried with colouring agents and soaked with natural or synthetic fats
in order to render the product flexible.

The leather manufacturing activity generates liquid and solid wastes. The solid wastes from
tanneries consist of hairs, which can be composted if they are pre-degraded in the preparation
of hides. The second waste is a liquid effluent rich in organic matter and suspended solids
which when treated produces a sludge rich in nitrogen. Other by-products such as glue and
gelatine are also generated from untanned wastes. Collagens can be used in food and
cosmetics industry. Sludge can be anaerobically digested with other tanning wastes before
being landspread or can be landfilled if chromium content is too high.

There are reductions possible in water consumption currently as high as 50 m3 of water per
tonne of raw cow hide down to 12 m3 if efficient controls are implemented. Around 90% of the
industry use chromium salts in the tanning process which can be lost up to 50% in effluent
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and thus contaminates sludge. There are other substances of concerns also used during
processing such as halogenated compounds for degreasing animal skins.

In 1998, there were around 3,000 tanneries in Europe. The majority of which employed less
than 20 people. In Italy alone there were 2,400 tanneries employing 25,000 people. Italy is the
biggest leather producer in Europe with 190 million m2 of leather produced per year
corresponding to more than 1 million tonne of raw hide processed. It is followed by Spain,
Portugal, Germany, the UK and France.

A large proportion of waste generated by the leather industry in Italy is re-used in fertiliser
production. In France, the most common disposal route for tannery waste is landfill as it can
be contaminated by chromium used in the tanning process.

The quantities of cattle skin processed in Europe have been extracted from Eurostat
database, Europroms (Table 3.13). It was reported that 1 tonne of raw hides generates 600 kg
of solid waste and 15 to 50 m3 of effluent containing 250 kg of COD and 100 kg of BOD and
that around 400,000 tonnes of sludge per year were produced by European tanneries, a large
amount of which is landfilled. Based on figures available for Italy and France, it has been
estimated that between 3 to 9 kg of sludge is produced per square metre of leather produced
amounting to a total of 900,000 tonnes of sludge per annum.

It can be estimated that quantities of sludge from leather processing was between 400,000
and 900,000 tonnes on fresh weight basis, the majority being landfilled.

Table 3.13 Estimates of sludge generated from leather processing sectors in Europe

Country Leather
produced
(x106m2)

Sludge
production

(x103 tonnes)*

Recycling to land

(%) (x103 tonnes)

Austria 0.015 0.1# 0% 0
Belgium 0.08 0.7# ? (0.3)
Denmark 2.8DK1

(0.5)
Finland 0.05 0.4# 0% 0
France 0.7 7 (0.7) 10% >1
Germany 1.5 13# 0% 0
Greece 0.1GR1 0.3** 30% 0.09
Ireland 0.005 0.01** 0% 0
Italy 190 580 30% 160
Luxembourg 0 0 0% 0
Netherlands 0.07 0.6# 0% 0
Portugal 1.7 5** 30% 1.5
Spain 90ES1 270** 30% 80
Sweden 0.04 0.3# 0% 0
UK 3.5 30# 10% 3
Total ∼∼∼∼ 900 ∼∼∼∼ 250

Notes:
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Estimates
* Quantity expressed as dry weight into brackets
** Estimates based on a sludge production of 3 kg per square meter of leather

produced
# Estimates based on a higher level of treatment and a sludge production of 9 kg per

square meter of leather produced
DK1 Quantity of glue anaerobically digested and then landspread.
ES1 Data not available from the Eurostat database, estimated to be half of the Italian

production
GR1 Data not available from the Eurostat database, estimated to be a tenth of the

Portuguese production

3.1.7 Textile production

The textile industry is sub-divided into various sectors such as shearing, washing and
combing of wool, spinning and textile processing. The wool washing and textile processing
activities use large volumes of water which can vary from 10 to 30 l/kg of wool for wool
washing and 150 l per kg for textile processing. Textile processing requires up to ten
successive treatments such as pre-washing, bleaching, dying, soaping, rinsing, etc. The IPPC
Directive imposes that the least polluting processes be adopted in the textile industry before
2007 which should help in reducing water consumption of these activities. Some companies
have their own biological treatment to treat their effluents or are connected to sewer but small
units usually discharge directly into the environment.

Wastes arising from wool washing and combing activities are:

•  Suint (natural grease) which is re-used into lanolin for the cosmetics and soap industry;

•  Wool dust which can either be landspread or incinerated;

•  Effluent which is treated and thus generate sludge (30% ds) which can be incinerated, or
compost and landspread;

•  Ash from incineration of sludge and wool dust which is landspread as a potassium soil
amendment.

The textile processing activities also give rise to sludge. It has been estimated that on average
and depending on the volume of effluent treated, 200 kg of sludge is produced per tonne of
textile processed with an average of 13% of dry solids. Depending on the process, sludge rich
in organic matter can contain bleaching agents, heavy metals from dyes and can either be
landfilled, incinerated or landspread. It was reported that transport of sludge for landspreading
is only economical within a radius of 50 km.

It was impossible to extract the relevant information from the Eurostat database, Europroms
on textile sectors to try to estimate the quantities of wool and textile processed. It was decided
to extrapolate from detailed information available for France to the whole of Europe and to
assume that for the rest of Europe, textile industry is generating 5 times as much waste as in
France from which 10% is recycled to land (Table 3.14). The quantities of sludge generated
from textile processing sectors are small and should not increase due to closing down and
current programme of reduction of water consumption implemented in the industry. In addition
to sludge, some quantities of wool dust are also recycled to land, as well as some ashes,
residues from incineration of sludge and dust.
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Table 3.14 Estimates of sludge generated from textile processing sectors in Europe*

Sludge production (x106tonnes) Recycling to land

Wool
washing/
combing

Textile
processing

Total (%) (x106

tonnes)

France 0.03-0.035
(0.01)

0.065-0.07
(0.01)

0.095-0.105
(0.02)

35% 0.04
(0.007)

Other
countries

5 10% 0.05

Total ∼∼∼∼  5 ∼∼∼∼ 0.1
Note:

* Quantity expressed as dry weight into brackets

3.1.8 Other sectors

The other sectors generating organic waste which are recycled to agriculture on a case by
case basis are wood processing, basic organic chemical industry and pharmaceutical
industry. The estimates of waste arising and recycled to land are presented in Table 3.15. It
was assumed that quantities of waste recycled to land for the rest of Europe from the organic
chemical industry and pharmaceutical sector amounted to 5 times the quantities reported in
Denmark.

Table 3.15 Estimates for organic waste arising from other sectors in Europe (x106

tonnes as fresh weight) *

Country Waste arising
(x106 tonnes)

Recycled to land

(%) (x106 tonnes)
Denmark 0.7 (0.01)
Ireland (0.06) 5 0.02** (0.003)
Other Member countries ~ 3.5
Total ~ 4
Notes:

* Quantity expressed as dry weight into brackets
** Assuming 15% DS

3.1.9 Mineral waste

The most comprehensive data on mineral waste recycled to land is available in Germany
which has been estimated to amount to about 3 million tonnes per year including about 0.8
million tonnes ds of lime sludge from sugar beet processing. Mineral wastes commonly
recycled to land originate from different sectors listed below:
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•  Chemical industry: iron salts from Titanium dioxide production, ammonium sulphate,
residual lime

•  Energy production: residual lime from coal burning, ash from wood burning

•  Clay and mineral exploitation: rock and soil, residual lime, waste gypsum

•  Metal production and processing.

•  Drinking water supply and industrial decarbonatation: sludge

•  Dredging: spoil.

The estimates of mineral waste arisings and recycled to land are presented in Table 3.16. It
has been assumed that quantities for the rest of Europe was equal to 5 times the quantities
reported for Germany.

Table 3.16 Estimates of mineral wastes recycled to land in Europe (x106 tonnes as
fresh weight)

Country Waste arising Recycled to land

Germany ~ 50 ~ 2.5
Other countries ~250 12.5
Total ~300 ~15

3.2 Outlets and treatment

In some countries there is increasing public concern about the volumes of untreated animal
waste being landspread. This has led to the development of various schemes, which either
still lead finally to reuse on farmland, or remove this option entirely. These schemes are most
developed in Sweden where a proportion of animal manure produced is anaerobically
digested or composted with other industrial wastes before being recycled to land. In the
Netherlands and Belgium, schemes are being developed where wastes will be treated and not
spread on land, this is due to the increasing pressure of large volumes of waste on relatively
small areas of farmland and the environmental risks associated with over-application.

In all European countries the options for industrial waste destination are broadly similar, reuse
by landspreading or raw material substitution; treatment followed by disposal or reuse; or
disposal to landfill, foul sewer or incineration. However, the proportion of wastes going to
these destinations differs widely between countries and regions. This is due to a number of
factors including, legislation, local economy, including presence of related industry; local
infrastructure; relative distance to agricultural outlets, and the perceptions of resident farmers,
population and food industry. The volume of waste produced by similar industrial sectors can
also vary considerably from region to region depending on the state of raw materials and
industrial processes used. This is particularly the case for the food processing industry that
may use partly processed raw materials due to their location in relation to raw material
production. It is for these reasons that estimates of quantities of industrial waste landspread
would involve a detailed assessment of industrial and farming practice from region to region
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within member countries. This is beyond the scope of this project but would form a very useful
future investigation.

3.3 Recording and reporting systems

Aside from problems with lack of figures for waste quantities, difficulties were also
encountered when drawing comparisons between the Member States: Individual countries all
have different recording systems and methods of reporting. Differences encountered included
use of different waste classification categories and different methods of measurement and
data collection. For example, in Denmark, industry is required to submit detailed accounts of
quantity and quality of waste spread on land, statistics from these accounts are published
periodically by the Danish Environmental Protection Agency (Appendix C). Whereas, currently
in the UK, the Environment Agency only requires to be notified of the location of the
landspreading activity and the maximum quantity of waste to be spread there.  Statistics
produced, therefore, are expected to be less accurate. Other countries have no reporting
requirement and statistics are based on broad authority estimates. For this reason
comparisons between countries should be considered generally and not considered absolute.

The findings underline the need for a unified approach across the EU to the landspreading of
wastes in terms of classification, authorisation and record-keeping. This is necessary to
provide a level playing field for stakeholders and to ensure a high level of environmental
protection from landspreading of industrial wastes.
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