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1. Introduction

The aim of this report is to present the existirtgasion in the European Union (EU) with
respect to the management of Biodegradable Ord&aste (BOW) as well as the related EU
legislative framework. Biodegradable waste is dmdinas any waste that is capable of
undergoing anaerobic or aerobic decomposition, agliood and garden waste, paper and
paperboard (Council Directive 1999/31/EC).

‘Council Directive 1999/31/EC on the landfill of si@ (the landfill directive) places targets on
Member States to reduce the quantities of biodedpadvaste going to landfill. To meet these
targets, Member States are obliged to set up rddtstrategies for the implementation of the
reduction of biodegradable waste that ends upnidfibs.

The Waste Framework Directive (91/156/EEC amendiig42/EEC on waste) establishes the
waste management hierarchy so that Member Stateddstake the appropriate measures for
the optimization of their waste management scheiftes.EU hierarchy on waste management
places its priority on the reduction of producedsi®aand secondly on the reuse and the
recovery of materials (recycling), which impliestbeparation of waste at source involving
consumers in the scheme of waste management. tnergiven to material recycling over
energy recovery. The least desirable option isatiapof waste to landfills (Gomez Palacios et
al., 2002).



2. Municipal Waste Generation

The majority of biodegradable waste is part of Myval Solid Waste (MSW). The
biodegradable part of MSW is known as BiodegradaMenicipal Waste (BMW).
Consequently, Biodegradable Municipal Waste (BM¥/piodegradable waste that originates
from households, as well as other biodegradabletewaghich because of its nature and
composition is similar to biodegradable waste frbouseholds (European Environmental
Agency, 2002). The average amount of municipal ezgeherated per capita per year in many
Member States of the EU exceeds 500 kg, while i851% was 300 kg (European
Environmental Agency, 2005). Data regarding murmicipvaste generation in Western
European (WE) and Central & Eastern European (Giebntries between 1995 and 2003 are
presented in Table 1. It is observed that municigdte generation rates in western Europe are
higher than those of central and eastern Europe.



Table 1: Municipal waste generation in WE and CEE ountries (kg per capita)

Country 1995 | 1996] 1997 1998] 1999 2000 2001] 2007 2003
Austria 437 | 516] 532 533 568 570 5717 611 612
Belgium 443 | 440 474 470 475 488 461 461 446
Denmark 566| 618 587 598 626 664 660 6p7 675
Finland 413 | 410 447 466 484 503 485 466 450
France 500] 509 516 528 546 537 544 555 560
Germany 533| 542 556 546 605 609 600 640 638
Greece 306| 344 372 388 405 421 430 436 441
Ireland 513| 523| 54§ 554 576 598 700 605 735
Italy 451 | 452| 463| 466 492 502 510 519 520
Luxembourg 585| 582 600 628 644 631 648 653 658
Netherlands 548 562 588 591 597 614 610 @13 598
Portugal 391| 404 410 428 432 447 462 464 4e1l
Spain 469| 493 513 526 570 587 590 587 616
Sweden 379| 397 416 430 448 428 442 468 470
United Kingdom | 433| 510 531 541 569 576 590 599 610
Iceland 914| 933 949 967 976 993 1011 1032 1049
Norway 624 | 630| 617 645 594 618 634 675 695
Western Europe | 476 | 499| 513 518 546 556 580 575 580
Cyprus 520| 571 584 599 607 620 644 664 672
Chech Republic 302] 310 318 293 327 384 274 279 80
Estonia 371| 399 424 402 414 462 353 386 420
Hungary 465 | 474] 494 492 491 454 482 467 464
Latvia 261 | 261| 254 248 244 271 302 3/0 363
Lithuania 426 | 401] 422 444 350 310 300 288 263
Malta 331 | 342| 352 3771 461 481 545 471 547
Poland 285| 301 318 306 319 316 287 275 260
Slovak Republic | 339] 348 316 315 315 316 300 283 819
Slovenia 506| 590 589 584 549 513 482 4B7 458
(E:e””a' and 364 | 362| 366| 344 357 362 348 343 336
astern Europe

Data Source: Eurostat, World Bank (Refvw.eea.eu.int/coreset



http://www.eea.eu.int/coreset

3. Biodegradable Municipal Waste

‘Biodegradable waste’ is any waste that can undargerobic or aerobic decomposition, such
as food waste, garden waste, paper and paperbDaettive 91/156/EEC). Biodegradable
Municipal Waste (BMW) is waste, generated by hook#hand commercial activities. BMW
can be biologically decomposed into a stabilizeddpct. The waste categories of BMW
include food waste and garden waste, paper andeard. The majority of Municipal Solid
Waste (MSW) is biodegradable. Although, the prapartof BMW in MSW varies from
country to country, it always constitutes the |atgeaction. It is estimated that approximately
50-60% of municipal waste is biodegradable. In 198%proximately 107 million tonnes of

BMW were generated in EU plus Norwaittp://waste.eionet.europa.eu/wakte/

Alternative Management Routes for BMW

The available treatment technologies are the fotigw
e Composting
e Anaerobic Digestion
e Thermal treatment methods of

i) Pyrolysis

i) Gasification

iii) Incineration

There are a number of parameters that influenceapipdied treatment technology. Regional
conditions greatly influence the chosen treatmecinology in a specific area. The market for
products such as compost, distribution of heat emergy, transport distances of waste, the
potential of separate collection and many otheudssare in the core to waste planning.
Furthermore, national regulations and restrictiggused may favour material or energy

recovery treatment options (European Environmehgaincy, 2002).

Table 2 provides an overview of the technologied #re employed for the treatment of BMW
in the European Union (EU) (European Environmemtgency, 2002). This Table is a


http://waste.eionet.europa.eu/waste/

comparative summary of the various treatment methwih respect to efficiency, cost,

environmental impacts, types of waste treated etc.

The “experience” of countries and regions that heweceeded in diverting large quantities of
BMW away from landfill indicates that an integratedckage of options is needed at national
level to achieve high diversion rates. Countriethwiigh rates of diversion of BMW away
from landfill employ a combination of separate eotlon, thermal treatment, centralized
composting and material recycling. Thermal treatharainly incineration, is generally used
for the treatment of bagged waste, while compostieguse and recycling are used for
separately collected waste, such as paper andaadiltextiles, wood, garden waste and food
waste. Technologies, such as anaerobic digestasification and pyrolysis are not commonly
used. These technologies must be enhanced andizgdim order to have widespread use.



Table 2: Comparison of Alternative Treatment Techndogies for the treatment of Biodegradable Org

anic$EEA, 2002)

bgy

Treatment Composting Anaerobic Incineration Pyrolysis Gasification
Technologies for Digestion
Biodegradable
Waste

Proven technology | Yes Yes Yes Partly Partly

Track Record Very Common Common Very Common Few Few

Basic principle Degradation by Degradation by anaerobic | Combustion Anaerobic Thermo-chemical
aerobic micro- micro-organ. thermo-chemical | conversion
organ. conversion

Treatment Cost Low to High Medium to High Medium to High Mediura High | Medium to very high

Suitability Good Good Good Medium Depending on Technol

Waste Acceptance | Source separated | Source separated waste | All waste Contaminated dry Source separated dry
waste only; only; matter and nutrients waste fractions | waste only unless
matter and nutrient$ must be recovered as pure combined
must be recovered | as possible with better cleaning
as pure as possible technology

Acceptance of Wet | Yes Yes Yes Possible but Possible but normally no

household Waste normally no

Acceptance of wet | Yes Yes Yes Yes Possible

household waste
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Treatment Composting Anaerobic Incineration Pyrolysis Gasification
Technologies for Digestion
Biodegradable
Waste

Acceptance of Yes No Yes Yes Possible
garden and park
waste
Acceptance of Yes Yes Yes Yes Possible but not norma
waste from hotels
and restaurants
Excluded Waste Metal, plastic, glasg Metal, plastic glass, None Wet household | Wet household waste
Fractions garden waste, waste
Solids Output High Medium-low Medium - high Medium Medium
Required Air Low Medium Medium-high Medium Medium
Required Water Medium-high High High Medium-high Medium-high
Acceptance of Small amounts of | No Yes Yes Possible
paper and board paper possible
waste

11




Treatment Composting Anaerobic Incineration Pyrolysis Gasification
Technologies for Digestion
Biodegradable

Waste
Control of Odors Bad-good Bad-good Good Medium-good Good
Working Bad-good Medium-good Good Good Good
Environment
Energy Recovery None Yes; Yes; Yes; Yes;

3 200 2700 approx. 70 % of | as incineration

MJ/ tn waste

MJ/ tn waste

incineration +
energy contained

in the by-product

char
Carbon Cycle (% 50 % in compost | 75 % in fibres/ 1 % in solids 20-30 % in solidg 2 % in solids
of weight) 50 % to air liquids 99 % to air 70-80 % to air | 98 % to air
25 % as hiogas

Nutrient recovery Yes; Yes No No No
(kg nutrient/tn 2.5-10kg N 4.0-4.5kg N
waste input) 0.5-1kg P 0.5-1 kg P

1-2 kg K 2.5-3kg K

12




Table 2: Comparison of Alternative Treatment Techndogies for the treatment of Biodegradable Organic$EEA, 2002)

Treatment
Technologies for
Biodegradable
Waste

Composting

Anaerobic

Digestion

Incineration

Pyrolysis

Gasification

Products for
recycling or
recovery, (weight-

% of waste input)

30-50% of compost

30 % fibres,
50-65 % fluids

15-25 % bottom
(incl. clinker grit,

glass), 3 % metal

30-50 % char
(bottom ash,
clinker, grit,
glass)

3 % metal

15-25 % vitrified bottom

ash (incl. clinker grit,

glass); 3 % metal

Residuals for other
waste treatment or
for land filling
(weight - % of
waste

input)

2—-20 % overflow
sieving
(plastic, metal,

glass, stones)

2—-20 % overflow
sieving
(plastic, metal,

glass, stones)

3 % fly ash (incl.
flue

gas residues)

2—-3 % flue gas

residues

2 % gas cleaning

residues

13




4. Legislative Framework

The relevant legislative framework is presented amalysed in detail as follows:

Directive 75/442/EEC: Council Directive on waste

The Directive 75/442/EE(oses regulations regarding waste disposal. Spaltyfi the
Directive aims at ensuring that waste is dispodeavibhout endangering human health and
without using processes or methods, which can beegr harmful for the environment (in

the stages of transportation, treatment, storagedaposition).

Directive 75/442/EEC encourages Member States (fd3$ake the appropriate measures in
order to prevent, recycle and treat solid wasteisTlheclamation of raw material and energy
recovery can be feasible. Moreover, MS must infdh@ committee for every draft rule

concerning:
e The use of products, which are harmful for the emunent,

e The encouragement of the reduction and treatmentaste, as well as the recovery

of raw material and/or the production of energyrircertain waste streams,
e The replacement of natural resources by recoveaddrials

The Directive also indicates that MS must estabtisllesignate the competent authorities,
which are responsible for the planning, organizgteuthorization and supervision of waste
disposal operations. The competent authority iggetito establish, as soon as possible, one
or more waste management plants, which must ineedhe type, quantity and origin of
waste recovered or disposed of, any special armaegts for particular waste and suitable
disposal sites or installations. These plants malsb regulate the natural and legal
individuals, who are responsible for carrying dug¢ tnanagement process, estimate the cost
of the recovery and disposal operations and engeutiae rationalization of the collection,

sorting and treatment of waste.

According to the Directive, waste must be handlgdalprivate or public waste collector or
by an enterprise, which carries out the operatioiy entities (waste holders) that ensure the

recovery or disposition of waste. Every treatmeattility must have a permit from the

14



competent authority regarding the types and questdf waste, the technical requirements,
the security precautions, the disposal site andtrgsment methods. These facilities are

subjected to appropriate periodic inspections leyctbmpetent authorities.

The cost of the disposal process depends on thaetsplwho handle the waste, as above
mentioned, and/or the previous holders or the predwf the product that constitutes the
source of waste. This principle is known as ‘thdlyter pays’ principle. Finally, it is
suggested that every three years, MS must compaspaat on the existing situation in

regard to the waste management. The report mustrigo the European Commission (EC).

Decision 76/431L.EC: Setting up a committee on waste management

The formation of the committee on waste manageragns at supplying the Commission

with the following proposals:

e The formulation of a policy for waste managemertticlv will ensure the best use of

resources and the safe and effective disposal stieya

e The implementation of technical, economic, admiatste and legal measures which
will give priority to waste prevention, followed hyaste reduction, re-use, recycling,

and energy recovery;,

e The implementation of Directives on waste managénaen the introduction of

innovative proposals in this field.

The committee on waste management consists of teralrars of the Commission and two
members from each MS. The Commission, after canguthe MS concerned, appoints the
members, who are experts in the field of waste mament, for a three-year period. In order
to achieve its goals, the committee has to set agiking groups, convened by the chairman
of the committee. If the chairman considers tha Huggested proposals are strongly
confidential, the members of the committee on wasieagement are obliged not to disclose
relative information. In such cases, only the cottesi members and representatives of the
commission departments concerned must attend tleéimgs. During the discussion of the
committee, no vote is taken and the chairman pesvidith proposals, related to waste

management in the EC within a time frame.

15



Council Directive 89/369/EEC: Prevention of air pution from new municipal waste

incineration plants.

Directive 89/369/EEC obliges all MS to take necegsaeasures in order to ensure that the
prior authorisation required to operate all new rogal waste incineration plants according
to Directives 84/360/EEC and 75/442/EEC is defireghrding the conditions stated to these

Directives.

The Directive 89/369/EEC presents the emissiontéimn the new municipal waste
incinerators, as well as the conditions, accordmgvhich these plants must be designed,
equipped and operated.

Council Directive 2000/76/EEC on the incineration bwaste

Directive 2000/76/EEC on the incineration of waatms to prevent or reduce, as far as
possible, air, water and soil pollution caused Hy incineration or co-incineration of waste,
as well as the resulting risk to human health. @ive 2000/76/EEC on the incineration of
waste lays down stringent limit values for air esiogs and emissions for discharges of
waste water from the cleaning process of exhaustgyarhis Directive aims to complement
Directives 89/369/EEC and 89/429/EEC concerningdperation of existing incineration
facilities for municipal waste as well as Directi94/67/EEC concerning the incineration of
hazardous waste. Directive 2000/76/EEC requiregh@)attainment of a certain efficiency
level for the incineration process (ii) the attagmhof temperatures around 860for the air
emissions for at least 2 seconds in order to ertbigreompletion of the combustion process
(i) heat recovery and (iv) the operation of arnicemated feeding system for the input waste
(Council Directive 2000/76/EC).

Article 6 of the Directive specifies the operati@monditions according to which the
incineration and co-incineration plants should lkesigned, equipped and operated. In
particular (Council Directive 2000/76/EC):
e The content of Total Organic Carbon (TOC) in bottash and slag must be less than
3% or the loss of ignition less than 5% of the weight of the material.
e The temperature of the gas resulting from the m®aaust be 85C and if the
hazardous wastes contain more than 1% of halogkoag@nic substances, expressed
in chlorine, the temperature must be raised to 4100

e Each line of the incineration plant must be equibp&h an auxiliary burner in order

16



to sustain the temperature at desirable leveleasase may be.

e An automatic system which will regulate the wastedf must be installed and
operated whenever temperature is not maintainégeaBirective indicates, whenever
any emission limit is exceeded and at the initratod the process until temperature
reaches the specific values.

Directive 2000/76/EEC determines the following:

» The required details for the procedure of applaasubmission and for the license
iIssue, concerning the construction of a waste eraiton plant

» The required precautions during the delivery armeptance of waste, for the
prevention or the reduction of negative effectshmenvironment

» The operation conditions. The incineration plargerate in a manner which ensures
such a degree of incineration that the atmospleenissions should not cause
significant atmospheric pollution

» The limit values of atmospheric pollutants. Theaxdt gases from the plants should
not exceed specific limit values which are stringen

= The procedure of rejection of the wastewatersdhagenerated from the treatment
process of exhaust gases

» The residue management

» The procedure of control and monitoring of theatation

» The measurements of atmospheric pollutants thatarared

» The ways of accessing to the information and pagtmn of the public

» The tackling of unusual operational conditions

» The cases of re-examination

» The procedure of report submission

= The ways of future re-adaptation of the Directive

» The penalties applied in case of non-conformandbddirective’s requirements

Council Directive 91/156/EEC amending Directive 7842/EEC on waste

This Directive was developed in order to utilize #xperience gained by the implementation
of Directive 75/442/EEC. Modifications on certainles have been realized in Directive

91/156/EEC in order to achieve environmental ptotac

17



In Article 3, the EC presents the waste policy dcihe by introducing the waste
management, as a priority in EU. According to thadicy, MS must take the appropriate
measures, regarding the optimisation of waste dmlp@iving priority to waste prevention,
followed by waste reduction, re-use, recycling agmergy recovery. These measures
contribute to the development of “clean” technoésgand products so as to eliminate the

pollution level. The EC must be informed about theseasures and policies.

Among others, MS have to take the appropriate nmeasm order to ensure that waste is
recovered or disposed of, without endangering huheaith and using processes or methods
which could be proved harmful for the environmdparticular concern must be given to
water, air, soil, plants and animals in order tevent noise and odour dispersion.
Furthermore, the Directive indicates that it isess®l to ensure cooperation between the
MS, by establishing an integrated and completedordt of waste disposal facilities, taking
into consideration the available technologies. @l of this network is to provide a self-
sufficient waste disposal installation, among als Mnd to enable each MS to become
individually dependent.

The competent authorities, appointed by MS, areamsible for the supervision and
implementation of this Directive. In order to attais objectives, the competent authorities

must organize one or more waste management pldmsh wust include:
e The type, quantity and region of waste recoveredisposed of,
e Specific arrangements for particular waste and
e Suitable disposal sites or installations

In addition, the competent authorities provide p&sno the establishments or enterprises
which carry out the operations as specified in Anfid and IIB of the Directive. Such

permits must include:
e the types and quantities of waste
e the technical requirements
e the security precautions
e the disposal site

e the treatment method.

18



These permits must be granted for a specific pesiotime, be upgraded, be subjected to
specific conditions and be refused if the proposmthod of waste disposal is not effective
for the environmental protection. Establishmentsoterprises, which carry out their own
waste disposal at the production place, or thosechwrecover their waste, are exempted
from the permit requirements and they must be texgd to the competent authority. The
competent authorities adopt general rules for eativity, defining the types and quantities
of waste, as well as the conditions in which thevag may be exempt from the permit

requirements.

Establishments or enterprises, which want to receermits from the competent authority
have to record the quantity, the nature, the oritlfi@a destination, the frequency of collection,
the means of transportation and treatment methoavasfte. This information must be
available to the competent authorities. The costife above mentioned procedures depends
on the waste holder and/or on the previous holdersn the producer of the product —
“source” of waste (‘polluter pays’ principle). Fihg every three years, MS must provide the
EC with a report on the measures taken to implenmsDirective.

Directive 94/62/EC: European Parliament and Councilon packaging and packaging

waste

This Directive aims at harmonizing national measureoncerning the management of
packaging and packaging waste in order to prevemeduce any negative environmental
effects by providing environmental protection antswing the function of the internal
market. The measures defined by the Directive aipteventing the production of packaging
waste, re-using packaging, recycling and other $ooh recovering packaging waste and
hence, reducing the final disposal of such wasteredver, the Directive covers all
packaging placed on the market in the communityahpackaging waste, whether it is used
or released at industrial, commercial, office, shegrvice, household or any other level,

regardless of the material used.

Article 3 introduces terms, such as “packaging”, “packagwegte”, “packaging waste

management”,

prevention”, “reuse”, “recovery’, &yling”, “energy recovery”, “organic
recycling”, “disposal”, “economic operators” andvotuntary agreement” which are clearly

defined according to the European specifications.

19



Article 4 obligates MS to ensure that, in addition to theasoees taken to prevent the
formation of packaging waste in accordance with ¢herent Directive, other preventive
measures are implemented which must consist obmedtiprogrammes or similar actions
adopted, and designed to collect and take advardhgeitiatives taken within MS with

regards to prevention.

MS must encourage the use of packaging systemhwdan be reused without endangering
the environment. In parallel, they must take theessary measures to attain the following

targets covering the whole of their territory:

¢ No later than 5 years after the date of implemeriaif the Directive in national law,
the packaging waste must be recovered between S0&nainimum and 65% as a

maximum by weight.

e Within the same time frame MS must recycle betw2s% as a minimum and 45%
as a maximum by weight of the totality of packaginmterials contained in

packaging waste, and with a minimum of 15% by weigheach packaging material.

e No later than 10 years after the date of implentemteof the Directive in national
law, a percentage of packaging waste must be resdvand recycled. This
percentage must be determined by the Council, deraio increase substantially the

above mentioned targets.

MS must encourage, when it is considered appraprithe use of materials obtained from
recycled packaging waste for the manufacturing atkpging and other products. The
measures and targets referred must be publisheétdebi!S and must be the subject to an
information campaign for the public and for economperators.

MS are also obligated to take the necessary meagurerder to ensure the installation of

systems which must provide:

e The return and/or collection of used packaging @ngéackaging waste from the
consumer, other final user, or from waste strearorder to channel it to the most

appropriate waste management alternatives.

20



e The reuse or recovery, including recycling of tlaekaging and/or packaging waste
collected.

e The participation of the economic operators of #extor concerned and the

participation of the competent authorities.

In order to facilitate the collection, reuse andonery (including recycling) processes,

packaging must indicate the nature of the packagmaterials used for the purpose of its
identification and classification by the industrgncerned. The EC must determine the
numbering and abbreviation on which the identifamatsystem is based on and must specify
which materials must be subject to the identifmatsystem in accordance to the same
procedure within a year after the entry into foof¢he Directive. The packaging must bear
the appropriate marking which must be clearly Vesiteasily legible, durable and lasting

even when the packaging is opened.

According to the standardization, the EC must premthe preparation of European
standards relating to the essential requiremergsreel in Annex Il of the current Directive.

Therefore, the EC promotes the preparation of ERangstandards which are related to:
e Criteria and methodologies for life-cycle analysigpackaging;

e The methods for measuring and verifying the presesfcheavy metals and other
dangerous substances in the packaging and packagstg;

e Criteria for a minimum content of recycled material packaging for appropriate
types of packaging;

e Criteria for recycling methods;
¢ Criteria for composting methods and produced compos

e Criteria for the marking of packaging

Regarding the heavy metal concentration in packpgwiS must ensure that the sum of
concentration levels of lead, cadmium, mercury dmeckavalent chromium existing in
packaging waste or packaging components do noeexgeecific limit values. Regarding the
information system the Directive indicates that Mfbist take the necessary measures in

order to ensure that databases on packaging arihgag waste are established on a
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harmonized basis, so that MS and the EC will be &bimonitor the implementation of the
objectives which have been set out in this DirectiMhese databases must provide
information on the magnitude, characteristics avmlugion of the packaging and packaging
waste flows for each MS. MS must ensure that tleesusf packaging, including in particular

consumers, obtain the necessary information about:
e The return, collection and recovery systems avhlabthem;

e Their role in contributing to reuse, recovery, argtycling of packaging and

packaging waste;
e The meaning of markings on packaging existing enntlarket;

e The appropriate elements of the management plangdokaging and packaging

waste.
Finally the current Directive presents informatmmthe following issues:

e The formulation of management plans pursuant tdclartl7 of Directive
75/442/EEC;

e Adoption of economic instruments by the Council ander to promote the
implementation of the objectives set by the Dinextiln the absence of such
measures, MS may adopt measures, which are indssume to the principles of the
EC environmental policy;

e Obligation to report to the EC

e Freedom to place on the market

e Adaptation to scientific and technical progress

e Implementation of national law
The annexes attached to the current Directiveleréailowing:
Annex l:ldentification System.

Annex IlI: Essential requirements on the composition andréusable and recoverable,

including recyclable, nature packaging.

Annex llI: Data included by MS in their databases of paclgagmd packaging waste.
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Commission Decision 96/350/EC adaptingAnnex I1A and I1B to Council Directive
75/442/EEC on waste

Annexes IIA and I1IBto Directive 75/442/EEC, on disposal and recoveperations
respectively, are replaced Bynexes IIA and IIBo the present Decision.

Council Directive 1999/31/EC: On the landfill of wate

Council Directive 1999/31/EC of 36April 1999 refers to the disposal of waste to Fiied

The aim of the current Directive is to define measudirections and guidance in order to
prevent or reduce, as far as possible, the adwadfeets of the landfill of waste on the
environment, in particular on surface water, grouaigr, soil, air and human health, by

providing stringent operational and technical regmients on the waste and landfills.

As far as the technical characteristics of lanslilfe concerned, to which Directive 96/61/EC
is applicable, the current Directive includes tk&evant technical requirements in order to
elaborate in concrete terms the general requiresnmentthat Directive. The relevant
requirements of Directive 96/61/EC must be deeneelet fulfilled, if the requirements of

this Directive are satisfied.

Article 2 defines the terms “waste”, “municipal waste”, “hedous waste”, “non-hazardous
waste”, “inert waste”, “underground storage”, “l&fit] “treatment”, “leachate”, “landfill

gas”, “eluate”, “operator”, “biodegradable waste™older”, “applicant”’, “competent

LI

authority”, “liquid waste” and “isolated settlemént

Article 3designates the scope of the Directive accordingich:
e The Directive must be applied by the MS to any fdind
e The Directive excludes from its scope the followisgues:
» Spreading of sludge (including sewage sludge),

» The use of inert waste in redevelopment/restorasind filling-in work, or for

construction purposes in landfills,
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» The disposal of non-hazardous dredging sludge aldagsmall waterways from
where they have been dredged out and of non-harsislodge in surfaces water

including the bed and its sub sail,

» The disposal of unpolluted soil or of non-hazardmest waste resulting from
prospecting and extraction, treatment and stor&geireeral resources, as well as,

from the operation of quarries.

MS may declare, at their own option, that the dépafsnon-hazardous waste other
than inert waste, which originates from prospectamgl extraction, treatment and
storage of mineral resources, as well as from pezxation of quarries, and which are
deposited in matter preventing environmental pahubr harm to human health, can

be excluded from the provision in Annex I, point82L, 3.2 and 3.3 of this Directive.

Directive 1999/31/EC divides landfills into thrdasses:

Landfill for hazardous waste

Landfill for non-hazardous waste

Landfill for inert waste

Moreover, the Directive requires from the MS to:

Set up a national strategy for the implementatibthe reduction of biodegradable
waste going to landfills in a specific interval @fne by means of recycling,
composting, biogas production or materials/energgovery, and notify the

Commission of this strategy.
Ensure that this strategy fulfils the followinggdats:

» In 2006, BMW going to landfills must be reducedrt % of the total amount of
BMW produced in 1995, for which standardised Etabdata are available;

» In 2009, BMW going to landfills must be reduceds® % of the total amount of
BMW produced in 1995 for which standardised Eurod#da are available;

» In 2016, BMW going to landfills must be reduced3t % of the total amount of
BMW produced in 1995 for which standardised Eurod#da are available.
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Countries, such as Greece and United Kingdom, winere than 80% of the waste ended up

at landfills in the reference year (1995) gained-gear extension in order to reach the

aforementioned targets. The above mentioned casnéme formulating their strategies by
placing targets for the years 2010, 2013 and 2020.

e According the Directive the following waste is N@&cepted in landfills:

>
>
>
>
>
>

liquid waste;

flammable waste;

explosive or oxidising waste;

hospital and other clinical waste which is infeagp
used tyres, with certain exceptions;

any other type of waste which does not meet thepaace criteria laid down in
Annex II.

Also the Directive prohibits the dilution of the sta mixture in order to meet the waste

acceptance criteria.

MS are obliged to take the necessary measuresaswéste is accepted in the different types

of landfills. Analytically, the Directive indicatdbat:

e Landfilling of waste must take place only when @shbeen previously treated. This

provision does not apply to inert waste for whidatment is not technically feasible,

nor to any other waste for which such treatmensdu contribute to the aim of this

Directive;

e Hazardous waste is assigned to hazardous landfillwhen it fulfils the criteria set

out in accordance with Annex Il;

e Landfill for non-hazardous waste can be used for:

Municipal waste;

Non-hazardous waste which fulfils the criteria the acceptance of waste at

landfill for non-hazardous waste set out in accnodato Annex |l;
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iii.  Stable, non-reactive hazardous waste with leachétgviour equivalent to those
of the non hazardous waste referred in point @hich fulfils the relevant
acceptance criteria set out in accordance to Atinéhis hazardous waste is not
deposited in cells destined for biodegradable naraldous waste;

e For inert waste, only inert waste landfill sitessnbe used

In Article 7, the Directive sets up a system of operating psrrfor landfill sites. An

application for a permit must contain the followimdormation:
e The identity of the applicant and, in some cask#)@operator;

e A description of the types and total quantity ofstea which are authorised to be
deposited in the landfill;

e The capacity of the disposal site;

e A description of the site;

e The proposed methods for pollution prevention dratement;
e The proposed operation, monitoring and control plan

e The plan for closure and after-care procedures;

e The applicant's financial security;

¢ An impact assessment study, which is required u@ademcil Directive 85/337/EEC
on the assessment of the effects of certain pudotid private projects on the

environment.

Following a successful application for a permiistimformation must be made available to
the competent national and Community statisticah@nities, when requested for statistical

purposes.

Article 8 presents the measures that MS must take in avdeeet the conditions of a landfill

permit:

e The competent authority does not issue a landdilipt, unless it is satisfied that:
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» The landfill project complies with all the relevamtgquirements of this Directive,

including the Annexes;

» The management of the landfill site will be in tm@nds of an individual who is
technically competent to manage the site; professiand technical development

and training of landfill operators and staff areypded,;

» The landfill must operate in such a manner thatneessary measures are taken

to prevent accidents and limit consequences;

The landfill project is in line with the relevantaste management plan or plans
referred in Directive 75/442/EEC;

Prior to the commencement of disposal operatioms, dompetent authority must
inspect the site in order to ensure that it conspligh the relevant conditions of the
permit. This will not reduce in any way the respbilisy of the operator under the

conditions of the permit.

Article 9 specifies the content of the landfill permit whitlust state the following:

The class of the landfill;

The list of defined types and the total quantitywafste, which are authorised to be
deposited in the landfill;

Requirements for the landfill preparations, laruify operations and monitoring and
control procedures, including contingency plansyal as provisional requirements
for the closure and after-care operations;

The obligation on the applicant to report at leastually to the competent authority
on the types and quantities of waste disposed @anthe results of the monitoring

programme.

With regard to the cost of the landfill of wastssticle 10 indicates that MS must take

measures to ensure that all of the costs relatedetsetting up and operation of a landfill

site, including, as far as, possible the cost effitiancial security or its equivalent referred to

in Article 8(a)(iv), and the estimated costs of thesure and after-care of the site for a period

of at least 30 years must be covered by the pocbet charged by the operator for the

27



disposal of any type of waste in that site. MS Isbasure transparency in the collection and

use of any necessary cost information.

Article 11 mentions the measures that MS must take in oalactept waste at the landfill

site. According to this article:

e Before or at the time of delivery, or of the fimsta series of deliveries, provided the
type of waste remains unchanged, the holder oopleeator must show, by means of
the appropriate documentation, that the waste @stipn can be accepted at that site
according to the conditions set in the permit, Hrat it fulfils the acceptance criteria

set out in Annex ll;
e The operator must comply with the following regeptprocedures listed above:
» checking of the waste documentation

» visual inspection of the waste at the entrance artie point of deposit and, as
appropriate, verification of conformity with the sgiption provided in the
documentation submitted by the holder.

» keeping a register of the quantities and charatiesi of the waste deposited,
indicating origin, date of delivery, identity ofdtproducer or collector in the case
of municipal waste, and, in the case of hazardoastey the precise location on
the site. This information shall be made availabléhe competent national and

Community statistical authorities, when requestedstatistical purposes.

e The operator of the landfill site must always pdeviwritten acknowledgement of

receipt of each delivery accepted;

e If waste is not accepted at a landfill, the oparatast notify the competent authority

of the non-acceptance of the waste.

Moreover,Article 11 obliges MS to provide the necessary measuresafutfill sites, which
have been exempted from provisions of this Diregtas indicated below:

e Regular visual inspection of the waste at the pofrdeposit in order to ensure that
only non-hazardous waste from the island or thiaied settlement is accepted at the

site; and
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e A register on the quantities of waste that are depd at the site be kept.

MS shall ensure that information on the quantiaesl, where possible, the type of waste
going to such exempted sites forms part of the laegueports to the EC on the

implementation of the Directive.

In Article 12 Directive 1999/31/EC mentions that MS must attatidthe control and
monitoring procedures in the operational phase rieloto meet at least the following

requirements:

e The operator of a landfill site must implement atcol and monitoring program

during the operational phase as specified in Arlgx

e The operator must notify the competent authority asfy significant adverse
environmental effects revealed by the control arhitoring procedures and follow
the decision of the competent authority on the neaand timing of the corrective
measures to be taken. These measures must be akaert the expense of the

operator.

All monitoring results must be reported to the cetept authorities in order to demonstrate
the compliance with the permit conditions and iaseethe knowledge on waste behavior at
the landfill sites. The frequency of the reportshising determined by the competent
authorities. The quality control of the analyticglerations of the control and monitoring
procedures and/or of the analyses is carried outdnypetent laboratories. Referring to the
closure and after-care procedures of the operatiigle 13 indicates that MS must take
the necessary measures which must be in accordeimese appropriate, with the permit

conditions:
e A landfill site or part of it must start the closysrocedure:
» when the relevant conditions stated in the perneitnaet; or
» under the authorization of the competent authoaityhe request of the operator
» after justified decision of the competent authgrity

e A landfill or a part of it may only be considered definitely closed after the

competent authority:
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» has carried out a final on-site inspection,
» has assessed all the reports submitted by thetoperad
» has communicated to the operator its approvalherctosure.

After a landfill has been definitely closed, theeogtor is responsible for its
maintenance, monitoring and control in the afteegahase for as long as may be
required by the competent authority, taking inteccamt the time during which the

landfill could present hazards.

The operator shall notify the competent authority amy significant adverse
environmental effects revealed by the control pdoces and shall follow the
decision of the competent authority on the natund &ming of the corrective

measures to be taken;

The operator of the landfill site is responsible feonitoring and analyzing landfill
gas and leachate from the site and the groundwegene in the vicinity of the site in
accordance to Annex lll, for as long as the competathority considers that a

landfill is likely to cause a hazard to the envirent,

Provisions are also foreseen for landfill sitesjothave already been granted by a permit,

or which are already in operation at the time ahsposition of this Directive. According to

Article 14 MS may not continue to operate the existing ldindites, unless the steps

outlined below are accomplished within eight yesdtsr the Directive enters into force:

The operator of a landfill shall prepare and preserthe competent authorities, for
their approval, a conditioning plan for the sitelamy corrective measures, which the
operator considers will be needed in order to cgmyth the requirements of this

Directive with the exception of the requirement®imex |, point 1;

Following the presentation of the conditioning pléme competent authorities shall
take a definite decision on whether operations mapgtinue on the basis of the
mentioned conditioning plan and this Directive. Bt&ll take the necessary measures
to close down, as soon as possible the sites, wiaeh not been granted by a permit

to continue to operate;
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e On the basis of the approved site-conditioning pthe competent authority shall
authorize the necessary work and shall lay dowrraasitional period for the

completion of the plan.

MS are obliged to send a report to the EC at iaderof three years, on the implementation
of Directive 1999/31/EC, paying particular attentim the national strategies. On the basis
of these reports, the EC must publish a Commur@port on the implementation of the
Directive. Any amendments necessary for adaptieginexes to this Directive to scientific
and technical progress and any proposals for thedatdization of control, sampling and
analysis methods in relation to the landfill of veashall be adopted by the EC, assisted by
the Committee established Byticle 18 of Directive 75/442/EEC and in accordance to the

procedure set out iArticle 17 of this Directive.

The following Annexes are included in the Directive
Annex | General requirements for all classes of landfills
Annex Il Waste acceptance criteria and procedures

Annex lIt Control and monitoring procedures in operatiod after-care phases

Council Resolution 97/C 76/01 on a Community stratgy for waste management

This regulation is a review of the Community stggtéor waste management and a valuable

guideline for matters to be addressed throughauEth in the waste sector.
According to this Resolution, the Council of the:EU
i) Considers that:
e Legislative, economic and technical progress has laghieved in waste treatment;

e Community policy on waste management must be gupdiedarily by the need for a
high level of environmental protection having alsomind the potential benefits and

costs of action or lack of action and the functignof the internal market.

¢ In accordance to the polluter pays principle ar@ghnciple of shared responsibility,

all economic actors, including producers, importeistributors and consumers, bear
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their specific share of responsibility as regatus prevention, recovery and disposal

of waste;

The producer of product must have a strategicanteresponsibility in relation to the

waste management potential of a product througtheissgn, content and construction;

The minimisation of the production and hazardousperties of waste must be first

priority of all rational waste policy

Efforts must be made in the waste prevention gyatby improving the

environmental dimension of technical standards, rbglucing the presence of
dangerous substances where less dangerous altemate available, by the use of
eco-audit schemes and scientific data, and by pioppa&hanges in consumption

patterns by means of consumer information and eutunca

Community standards on emissions from incineratimtallations to air, water and
soil should be strictly respected. As for the emgstincineration plants, monitoring

measures must be envisaged

Only safe and controlled landfill activities muse lrarried out throughout the

Community

Council Regulation No 259/93 is an important legatrument to the supervision and
control of shipments of waste within, into and of@ithe European Community and

must be fully implemented in all its provisions

i) Notes:

The increasing concern of the population regardiwgste-related problems
throughout the EU

The need for a comprehensive waste policy in the@onity

The importance of statistics in the identificatioh waste-related problems, the
assessment management priorities and the formulatid implementation of realistic

objectives within the framework of waste managenpatties
The need for adequate waste-related data on relgases

The need for promoting waste recovery with a vieweducing the quantity of waste
for disposal and saving natural resources, in @ddr by reuse, recycling,

composting and recovering energy from waste;
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The need for appropriate Community criteria for t®asecovery operations,
particularly energy recovery operations, in oraeptovide for a level playing field in

the waste sector
The need for the minimization of waste disposal
The conclusions related to the priority waste stre@rogramme initiated by the EC

The concern of MS at the large-scale movementsimitie Community of waste for

incineration with or without energy recovery;

The importance of appropriate waste managemenniplgrat all competent levels

including local and regional levels and, where appate, cooperation between MS;

iii) Calls on:

EC and MS to ensure the implementation and enfeeoémf Community legislation

on waste management and to intensify their coojperat this regard;

EC, in cooperation with MS, to intensify its effotb develop agreed terminology and
definitions in order to facilitate the achievemeht greater degree of harmonization
in the application of Community legislation andctinsider the need for review of the
European Waste Catalogue (EWC) and the HazardousteWast with a view to

improving operational effectiveness;

EC to establish, in cooperation with the Europearif®nment Agency and MS, a
Community-wide reliable system of data collection Wwaste, which should be based
on common terminology, definitions and classificai and should operate at the

lowest public and private cost;

EC to further develop the design, content and coason of products and to ensure
that the responsibilities of the different economators are translated into practical
action, taking into account the specific charastars of each product group and the

need for flexibility of implementation;

EC to promote and the MS and economic operatoresiablish and pursue
guantitative targets of an indicative nature whaah to achieve significant reductions
in the amount of waste generated and increasedsleMereuse, recycling and

recovery,
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EC to consider and report to Council the additiaaztlons which might be taken at

Community level to promote waste prevention

EC to collect information on those environmentatlgngerous substances and
materials in waste which cause special problemdMi® and to bring forward

recommendations for measures to deal with thedaqms;

EC to promote the development and application f&#-dycle analyses and eco-
balances and to disseminate information generatgtidouse of such instruments in

order to assist in the identification of future Yeasranagement priorities;
EC and MS to promote return, collection and recpgsstems;

EC and MS to take concrete action in order to ptemaearkets for recycled products

that comply with Community requirements;

EC to bring forward as soon as possible a propfusah Directive on landfills to

achieve this objective;

The MS to take the necessary measures to enstine fallest practicable extent that

old landfills and other contaminated sites are priyprehabilitated,;

EC to develop, as soon as possible, an approgoéitev-up to the priority waste

streams programme

EC to further explore whether and how other wasteams should be dealt with at

Community level;

EC to examine the possibility of simplifying the naidistrative procedures of
Regulation (EEC) No 259/93, without lowering thedeof environmental protection,

with a view to improving the efficiency of the cooltsystem

The MS to increase and improve cooperation, ini@ddr in the field of illegal

shipments and the fight against environmental grime

EC to consider the scope for the amendment of Camtgnlegislation in relation to
the incineration of waste with energy recoveryiider to address this concern, and to

present appropriate proposals;

The MS to use a broad range of instruments, inofyidiconomic instruments in order

to achieve the waste policy objectives;
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The MS to orientate their waste management poligresorder to realize the
opportunities arisen on growth, competitiveness amgployment, the job creation

potential that the protection of the environmendyrhave;

EC to report to the Council on the progress madehan areas covered by this

resolution.

Iv) Recognizes:

The continuous growth of waste generation, dedpigeefforts during the last few

years

The need to distinguish more clearly between wastd non-waste goods and
between operations which are waste recovery aesvand those which are disposal

activities;

That at present and until scientific and technigalgress is made and life-cycle
analyses are further developed, reuse and mategalvery must be consider as

preferable environmental options

The importance of Community criteria concerning tise of waste, in particular as a

fuel or other source of energy;

The need to establish an adequate and integratenkeof disposal facilities, as
envisaged by Council Directive 91/156/EEC amendigective 75/442/EEC on

waste,

That the protection of the environment, and inipalar a coherent and sound waste
management policy contribute on growth, competitess and employment as well as

job creation potential;

The need for appropriate support for small and oreesize enterprises in order to

encourage responsible waste management policies;

Commission Decision (1999/412/EC) concerning a quiesinaire for the reporting
obligation of MS pursuant to Article 41(2) of Cound Regulation (EEC) No 259/93

According to Council Regulation no 259/93 of Felbyud993, MS are obliged to report

annually on the supervision and control of shipmehntvaste within, into and out of the

European Community. Commission Decision 1999/412#8&ches a questionnaire related
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to Regulation 259/93, which must be used by MSraeoto supply information to the EC,
on annual basis. This information must be transmhitiefore the end of each calendar year

for the previous calendar year.

The questionnaire contains questions related teCthencil Regulation (EEC) No 259/93 on
the:

e Control and shipment of waste listed in Annex Ithe Regulation
e Measures taken to prohibit generally or partiaHijpments of waste between MS
e Measures taken to object systematically to shipmehtvaste between MS

e Exceptions to the implementation of the principfepoximity, priority for recovery

and self-sufficiency
e Objections to planned shipments

e Directions of competent authorities having jurisidic over specific recovery
facilities not to raise objections concerning shamts of certain types of waste to a

specific recovery facility

e MS’ system for the supervision and control of shgms of waste within their

territory
¢ lllegal traffic of waste

e Financial guarantees or equivalent insurance cogetosts for shipment of waste
covered by this Regulation, including cases reteteein Articles 25 and 26and for

disposal or recovery

e Customs posts designated by MS for shipments ofewasind out of the Community

Commission Decision (2000/532/EC) of 3 May 2000 deping Decision 94/3/EC
establishing a list of waste pursuant to Article 1) of Council Directive 75/442/EEC on
waste and Council Decision 94/904/EC establishinglist of hazardous waste pursuant
to Article 1(4) of Council Directive 91/689/EEC orhazardous waste.

The EWC classifies waste materials and categotls&® according to what they are and
how they were produced. The Commission DecisiorDZER/EC re-enlists and recasts the
EWC in order to increase the transparency of thenli system and to simplify existing
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provisions, it is considered to establish one Comitguist which integrates the list of waste
laid down in Decision 94/3/EC and that of hazardouaste laid down in Decision
94/904/EC.

Commission Decision (2000/738/EC) of 17 Novemberm@rning a questionnaire for
Member States reports on the implementation of Diretive 1999/31/EC on the landfill of

waste.

The Commission’s Decision 2000/738/EC questionnaireéhe implementation of Directive
1999/31/EC on the landfill of waste is basedAaticle 15of the same Directive according to
which MS are obliged to send to the EC a repotthenmplementation of the Directive.

This questionnaire comprises two types of questidite first type concerns questions
relevant to the transposition into national law dinel second one to the implementation of

the Directive. Among others the questionnaire idelkiquestions relevant to:

e The national strategy development on the reduatiobiodegradable waste going to

landfills.

e Which waste are classified at national level asléjpadable waste and which waste
as BMW

e The annual amount of the BMW generated
e The annual amount of BMW and other biodegradablgtevgoing to landfills

It, also, includes a table which, must be complet@ti the number of the existing landfills
in accordance to the landfill classes (hazardousteyaon-hazardous waste, inert waste) and

in accordance to the:

Total number of existing landfills

e Number of these landfills, which comply with ther&itive
e Number of landfills closed

¢ Number of landfills re-equipped

e The rest capacity
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Regulation (EC) No 2150/2002 of the European Parlmaent and of the council of 255

November 2002 on waste statistics

The objective of this Regulation is to establishaanework for the production of Community
statistics on the generation, recovery and dispadalvaste. Those statistics exclude

radioactive waste which is already covered by oldxgislation.

MS must acquire the necessary data for the spatdit of the characteristics listed in

Annexes | and Il by means either of:
e Surveys,

e Administrative or other sources, such as the rampribligations under Community

legislation on waste management,

e Statistical estimation procedures on the basisanfpdes or waste-related estimators,

or
e A combination of these means.

Enterprises of less than 10 employees must be dedltrom surveys, unless they contribute

significantly to the generation of waste.
MS must produce statistical results following tledkdown set out in Annexes | and II.
According to Annex | on the generation of wastetisa 1 covers:
e Waste generated by households.
e Waste arising from recovery and/or disposal openati
Section 2 of Annex | produces statistics on thetevaategories.

Section 3 of Annex | describes the characteristiesthe waste categories, as also the

regional characteristics.

Section 4 of Annex | presents the reporting unéduor all waste categories (1,000 tonnes of
wet waste and for the waste categories ‘sludgeadditional figure for dry matter must be

provided) and for regional characteristics (peragatof the population or dwelling).
Section 5 of Annex | presents the first referenearyand its periodicity.

The first reference year is the second calendar f@lwing the entry into force of this

regulation. MS must provide data for every secosal after the first reference year.
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Section 6 of Annex | informs that the produced lssonust be transmitted within 18 months

of the end of the reference year to Eurostat.

Section 7 of Annex | describes the report on theecage and quality of statistic data
collected. MS must submit a quality report, indicgtthe degree of precision for the
collected data. A description must be given ondkgmations, aggregation, or exclusions,

and the way these procedures affect the distribuifovaste categories.

Finally, in Section 8 of Annex | the results coneplilby sections, divisions, groups and
classes are presented.

Annex Il on the recovery and disposal of wastesgnés the following sections:

Section 1 presents the recovery and disposaltiasilior which statistics are to be compiled,
excluding the facilities whose waste treatmentvaads are limited to the recycling of waste
on the site where the waste was generated.

Section 2 categorises waste for which the stasistie to be compiled, according to each

recovery or disposal operation.

Section 3 presents the characteristics for whiehstiatistics are to be compiled on recovery
and disposal operations

Sections 4, 5 and 6 present the reporting unit fsedll waste categories, the first reference
year and the periodicity of each report, and thedmission of the statistic results to Eurostat

respectively.

Sections 7 and 8 describe the reports on the cggeaad quality of statistic data collected

and the production of the results respectively.

Annex Il presents the waste statistical nomenotahy classifying waste into hazardous and

non-hazardous, including:
e Spent solvents
e Acid, alkaline or saline waste
e Used oils
e Spent chemical catalysts
e Off-specification chemical waste

e Unused explosives
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e Mixed chemical waste

e Chemical deposits and residues
e Industrial effluent sludge

e Radioactive waste

e Health care and biological waste
e Metallic waste

¢ Non-ferrous metal waste and scrap
e Non-metallic waste

e Discarded equipment

e Animal and vegetal waste

e Mixed ordinary waste

e Common sludge

e Mineral waste

e Solidifies, stabilised or vitrified waste

Commission Decision (2001/118/EC) of January 200Inending Decision 2000/532/EC

as regards the list of waste

The aim of the current decision is to re-enlist aadast the EWC in order to increase the
transparency of the listing system and to simg@ifisting provisions. The enforcement of the
new EWC took place on January2002.

Proposal for a Directive of the European Parliamentand of the Council on waste
(2003/731/EC)

The purpose of proposal 2003/731/EC is to undertakodification of Council Directives
75/442/EEC and 91/156/EEC (amending75/442/EEC) astav This codification aims at the
simplification and clarification of the Communitgw in order to make it clearer and more
accessible to the ordinary citizens, thus givingnthnew opportunities and the chance to
make use of the specific rights it gives him.
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Besides the two annexes on waste categories aposdisoperations (presented also in
Directive 91/156/EEC), the proposal also introduges new annexes. Annex Il displays the
repealed Directives with their successive amendsnemd the list of time limits for

transposition into national law while Annex IV sh®the correlation table between Directive

75/442/EEC and the current proposal articles.
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5. Existing Situation in the EU

5.1 Biodegradable Organic Waste Generation in Europ

The landfill Directive (1999/31/EC) sets out cldargets and a clear time framework for
reducing the absolute amount of BMW, being divetiedandfills. Clear targets have been
set on the basis of 1995 generation data for eaahtry, provided that reliable data, or at
least agreed data, is available for BMW generatial®95 in accordance to the requirements
of the Directive. The impact of future growth in BWigeneration is that larger quantities of
BMW will require treatment other than landfill. ik, therefore, essential that, as part of its
national strategy, each country sets up a mongoaimd management system that will allow
it to track BMW generation and management on cowtis basis. Such a system would
make the link between generation of BMW, its subged management and the final
destination or use of materials, such as composgidysced during its management.
Monitoring should be conducted on continuous bssithat instruments and strategies in use
to divert BMW away from landfill are regularly ateld and checked for their relative
effectiveness and remedial action is taken whereessary(European Environmental
Agency, 2002). Eurostat has conducted a prelimieagluation of its standardised data on
household and municipal waste and has developeedt afsstatistics for EEA member
countries. The preliminary data is presented inl@d &b along with supporting footnotes and

remarks.

Table 3: Baseline data for BMW (Eurostat, 2006)

Country Year MW BMW BMW
produced produced landfilled
Ktn Ktn Ktn
Austria 1995 2664 1495 302
Belgium 1995 2890 1671 623
Denmark 1995 2787 1813 205
Finland 1994 2100 1664 1085
France 1995 36200 15746 5988
Germany 1995 18300 5859 2502
Greece 1997 3900 2613 2324
Ireland 1995 1503 990 903
Italy 1996 25960 9170 6821
Netherlands 1995 7105 4830 1365
Norway 1995 2722 1572 1069
Spain 1995 2834 1985 1481
United Kingdom 1997 25980 16366 14675
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Table 4 provides an overview of waste paper ancenyard generation in the various

countries that provided data for the years 19983200

Table 4: Waste paper and paperboard

Country 1998 1999 2000 2001 2002 2003
Ktn Ktn Ktn Ktn Ktn Ktn

Belgium 823 876 865 877 862

Germany 6944 7263 7550 8590

Spain 4236 4402 4444 4443

France 6650 6676 6823

Ireland 642 849 804 846

Cyprus 129 134 139 143

Lithuania 217

Hungary 785 884 560 670 699

Malta 27 31

Netherlands 2184 2292 2281 2257

Austria 724

Slovakia 222

Source: Eurostdittp://epp.eurostat.ec.europa.eu

Table 5 provides an overview of organic materiagst® generation in the various countries

that provided data for the years 1998-2003.

Table 5: Organic materials waste

Country 1998 1999 2000 2001 2002 2003
Ktn Ktn Ktn Ktn Ktn Ktn

Spain 11196 11634 11745 11743

Cyprus 181 187 194 199

Lithuania 543

Hungary 1348 1343 1662 1697 1317

Malta 112 130

Netherlands 3237 3188 3199

Austria 712

Source: Eurostdtttp://epp.eurostat.ec.europa.eu

Table 6 provides an overview of food and gardentevgsneration in the various countries
that provided data for the years 1998-2002.
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Table 6: Food and Garden Waste

Country 1998 1999 2000 2001 2002
Ktn Ktn Ktn Ktn Ktn

Belgium 1886 1836 1868 1845 1894

France 9263 9403 9692

Ireland 460 528 578 575

Lithuania 543

Hungary 1348 1343 1662 1697 1317

Malta

Netherlands 3169 3140 3075 3065

Slovakia 648

Source: Eurostdittp://epp.eurostat.ec.europa.eu

5.2BMW management in Europe

BMW landfilling varies widely from one country taather. This means that some countries,
such as Denmark, Austria and the Netherlands, algady reduced their reliance on landfill
to the point that the targets set by the Directiage been effectively met. Other countries,
such as Italy, United Kingdom and Ireland, stilhdemost of their BMW to landfills and
have a long way to go to reach the respective targe

It is, therefore, important to document the pragién countries with low level of BMW
ending up at landfills so that other countries dmmefit from this information, when

preparing and formulating their own strategies.

Figure 1 provides an overview of BMW waste manag@npeactices in the countries and

regions surveyed. This gives an indication of thiege and extent of practices applied. For
instance, countries such as Denmark, the NethesJaBelgium and Austria that have low

reliance on landfill, apply a combination of inciaBon, composting and recycling to handle
the generated BMW. Reliance on landfill for the mgement of BMW ranges from as low

as 5 % in Denmark to over 80 % in the United Kingdand Ireland.
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Figure 1: Management of BMW in countries and regios surveyed (EEA, 2002)

Information on BMW management practices and strategproaches to the management of
BMW was collected initially from the European Topicentre on Waste (ETC/W)

consortium countries (Austria, Denmark, IrelandaiB@nd Germany) using a questionnaire.
The intention was to gather sufficient informatiea that the stream of BMW (i.e. the

amount being produced, how it is collected and litol managed) could be described for
each country. Information on strategic approacloethé management of BMW was also
gathered so that the instruments used could bei@eal in respect to their relative success in

diverting BMW away from landfill.

Following analysis of the information received fraime consortium countries/regions, a
simplified version of the questionnaire was pregaamd sent out to each EEA National
Reference Centre for Waste (NRC/W) asking for sumgmaformation on BMW flows,

along with information on the various strategiesd amstruments employed for the

management of BMW. In several cases, the informadigpplied was insufficient to enable
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analysis and requests for further information atatifeccations were made (EEA, 2002).

More specific information regarding certain Europeauntries follows.

5.2.1.Austria

Austria has a legal obligation to collect biodegtald waste separately, which is then composted.
Packaging waste must also be separately collecteédeased or recovered. In larger construction
projects the biodegradable waste must be sepalaaedfills may only accept waste, which has
been pre-treated by incineration in order to at@imOC of less than 5% or has undergone
biological mechanical treatment (European CommigsgD05). A total amount of 33 millions
tonnes of biodegradable waste constitutes the palkefor direct reuse, material recycling or
organic treatment, through composting, anaerolgesdion, mechanical biological co-treatment,
etc. Only about 11% (3.7 millions tonnes) may bdrassed as organic waste in a narrower sense

for biological waste treatmenhtfp://ecn2.wwkunden.de/index.php?id¥5Table 7 provides an

overview of the BMW waste management practiceshferyears 1995 and 1996.

Table 7: Summary BMW waste flow for Austria (EEA, 2002)

Management| BMW Food & |Paper & Wood Other TOTAL | %
route collected Garden |Paperboard (E;Jvr\\/S)pecified
1995
Landfill 298000 302000 20.2
Incineration 203900 6100 21000(¢ 14.0
with Energy
Recovery
Composting 346000 600 34660( 23.2
Recycling 406000 13300 43230( 28.9
MBT before 92500 925001 6.2
Landfill
Unspecified 5600 106000 11160( 7.5
40 % 23% 27% 1.3% 7% 1495000
1996
Landfill 317500 4500 32200(¢ 20.4
Incineration 203300 6700 21000(¢ 13.3
with Energy
Recovery
Composting 360000
Recycling 439000 14600 13500 46710 29.7
MBT before 94000 940001 6.0
Landfill
Unspecified 10200 111000 121200 7.7
39.7% 22.8% 27.9% 1.4% 8.2% 1575000
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5.2.2.Germany

According to the German legislative framework, taedfiling of BMW has been banned
since June 2005. As a result, the demands of tmelfilaDirective have been already
satisfied in Germany. German law provides a gersaphrate collection obligation. BMW is
separately collected and composted. Waste woodnotipe landfilled. Packaging waste is
collected and recovered to a high extent. Numede#h referring the management of BMW
in Germany for the years 1995 and 1998 is providete following tables.

Table 8: Summary BMW waste flow for Germany (EEA, 202)

Management| BMW Food & |Paper & Wood Packagin¢ | TOTAL | %
route collected Garden |Paperboard
1995
Landfill 2486399 15650 250204 42.7
Incineration 690222 690222 11.8
with Energy
Recovery
Biological 135873 792430 92830{ 15.8
Treatment
Recycling 785611 733446 120200 12100 1613| 28.2
Unspecified 15650 86664 102314 1.7
70.2% 15.2% 12.4% 2% 0.2% 5858595
1998
Landfill 1683473 21203 170467 30.2
Incineration 690567 2091 69265§ 12.3
with Energy
Recovery
Biological 968 1008069 1009037| 17.9
Treatment
Recycling 1140395 811062 120300 23900 20954 37.1
Unspecified 6000 141256 147256 2.6
62.4% 20.7% 14.3% 2.1% 0.5% 5649284

5.2.3.Belgium (Flanders)

Belgium has submitted regional strategies for tleenish Region. No strategy was submitted

for the Brussels Region.

The Flemish Waste Management Plan provides furdghrctions by banning the landfilling
of some waste, such as unsorted household wastte wallected for recovery and the
combustible fraction (with a TOC of more than 6%u(opean Commission, 2005).
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Table 9 presents the biodegradable waste generatidrmanagement options for the years
1995 and 1998 in Belgium.

Table 9: Summary BMW waste flow for Belgium (Flandes) (EEA, 2002

Management| BMW Food & |Paper & Wood Bulky TOTAL | %
route collected | Garden |Paperboard
1995
Landfill 528907 19723 179 2450 71260 6225| 37.2
Incineration 493815 4302 1601 22135 52185 31.2
with Energy
Recovery
Composting 264812 6825 271637 16.3
Recycling 198849 8352 207201 12.4
Reuse 46572 1326 47898| 2.9
61.2% 20% 12% 1.3% 5.5% 1671108
1998
Landfill 237666 14680 3812 65503 31264 16.7
Incineration 381627 6686 74 36700 42508 22.1
with Energy
Recovery
Composting 651602 8321 659923 34.3
Recycling 829 391271 45938 43803 22.8
Reuse 79357 237 79594 4.1
32.2% 39.1% 20.4% 3.0% 5.3% 1924304
5.2.4.Spain

In the last 10 years, the Spanish waste generatiten has raised 70% to the current

generation rate of 17,175,186 tons of MSW per yeHnat is equivalent to 1.2
Kg/habitant/year. Currently, roughly 74% of the teass being landfilled, 13% is being
composted and 11.6 % is being recycletip(//ecn2.wwkunden.de/index.php?id¥4%able

10 provides an overview of the BMW management prestfor the years 1995 and 1998.
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Table 10: Summary BMW waste flow for Spain (EEA, P02

Management| BMW Food & |Paper Wood | Bulky TOTAL | %
route collected | Garden
1995
Landfill 1480609 148060} 74.6
Incineration 417608 417608 21.0
with Energy
Recovery
Composting
Mass 62157 62157| 3.1
Composting
Recycling 23388 23388 | 1.2
Unspecified 1150 1150 | 0.1
98.8% 1.2% 1984912
1998
Landfill 1536340 153634( 73.4
Incineration 433326 4333249 20.7
with Energy
Recovery
Composting 9096 9096 | 0.4
Mass 18108 18108| 0.9
Composting
Recycling 95942 95942 | 4.6
Unspecified
94.9% 0.5% 4.6% 2092812

5.2.5. Denmark

The Danish waste hierarchy is the basis for theripies of waste management: recycling
ranks higher than incineration with energy recowaryg landfilling ranks lowest. In Denmark

incineration does not count as recycling.

Waste 21, the Government's plan for the Danishevpsticy up to year 2004, envisages a
change of focus resulting in more efficient andrabwaste management in Denmark. One of
the key principles of Waste 21 is to have more sygiewaste collected and treated separately
and to develop new methods to treat waste (Danishsiy of Environment and Energy,
1999).

Organic domestic waste is a resource which todagptisitilised sufficiently in composting or
bio-gasification. Bio-gasification has tradition Penmark and has very high priority for

organic domestic waste, as both energy and fertilontents of waste are recovered.
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Composting, mostly garden waste and home compgssirgiill a suitable way of treatment

to utilise the fertiliser contents of wasttp://www.mst.dk/homepade

A full-scale pilot project with 12,000 householdsseveral municipalities is launched in the
Copenhagen region to gain further documentationd@maonstration of bio-gasification. The

project will be located in a number of municip&siwith separate collection of organic

household waste and treatment at centralised biplgags co-digesting manure and organic
waste. The experiences of this project will infloerthe organic waste strategy for the next
years. Denmark distinguishes between garden andvpaste and household waste (kitchen
and food waste separated at source). Theses pitaats37,000 tons of organic household
waste and 615,000 tons of garden and park wastddtier means a recycling quota of 98%).
The composting plants produced 388,000 tons of csinm 1999. Denmark has already
reached the last reduction target by banning théfiliing of waste that can be incinerated.

Table 11 provides an overview of the BMW managenpeattices for the years 1995 and

1998.

Table 11: Summary BMW waste flow for Denmark (EEA,2002)

Management| BMW Food Paper Garden |Bulky TOTAL | %
route collected
1995
Landfill 178745 25839 204584 11.3
Incineration 1006026 11606 101763 56.1
with Energy
Recovery
Composting 34000 378736 41273¢ 22.8
Anaerobic 5000 5000 | 0.3
Digestion
Recycling 173330 173330 9.6
Unspecified
65.3% 2.2% 9.6% 22.9% 1813283
1998
Landfill 81846 23869 105714 5.3
Incineration 1080346 9120 108944 54.3
with Energy
Recovery
Composting 42000 552546 59454¢ 29.6
Anaerobic 9000 9000 | 0.4
Digestion
Recycling 208486 2084846 10.4
Unspecified
57.8% 2.6% 10.4% 29.2% 2007213
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5.2.6. Finland

In Finland there is at present only one MSW (50,89 incinerator in operation. The

Finnish MSW strategy is based on the source separaf waste for fuel production and

separate biodegradable treatment. The biodegradabktment is mainly based on

composting. In addition, there is one anaerobiestign plant in Finland, which treats about
25,000 tons of biodegradable waste and 15,000dbskidge annually. In year 2002 about

140,000 tons of biodegradable were treated in Qiod treatment plants (about 15% of the

total amount of organic waste) (EEA, 2002)

Table 12 presents the biodegradable waste generatidh management options for the years

1994 and 1997 in Finland.

Table 12: Summary BMW waste flow for Finland (EEA,2002)

Management| BMW Food & |Paper & Wood Bulky TOTAL | %
route collected | Garden |Paperboard
1994
Landfill 928000 156800 | 10848( 65.2
Incineration 50000 50000| 3.0
with Energy
Recovery
Composting 70000 70000| 4.2
Anaerobic
Digestion
Recycling 392000 67200 45920( 27.6
Unspecified
58.7% 4.2% 23.6% 13.5% | 1664000
1997 Packaginc
Landfill 1153400 382 245 1391 11554| 64.9
Incineration 80000 385 5790 17996 10417 5.8
with Energy
Recovery
Composting 93376 93376| 5.2
Anaerobic 25000 392376 22.0
Digestion
Recycling 349824 19320 23316 2500( 1.4
Unspecified 9413 10320 | 0.6
69.2% 5.3% 19.7% 1.4% 2.4% 1780745

51




5.2.7.France

Francehas alreadynet the targets for 2006 and 2009. Since 2002 ‘Ginlyl waste’, (waste
that can not be treated under the current techarm@dleconomic conditions) may be accepted
at landfills. Paper recycling will be increased,edto the new targets for recovery of
packaging waste. The development of separate tioleschemes for biodegradable waste is

included in many regional waste management plasser@l regional waste management

plans provide new incineration plants (European @asion, 2005).

Table 13: Summary BMW waste flow for France (EEA, P02)

Management| BMW Food & |Paper & Wood Bulky TOTAL | %
route collected | Garden |Paperboard
1995
Landfill 5854855 | 133500 598834 38.0
Incineration 4273331 5000 427833 27.1
with Energy
Recovery
Incineration 1628866 5300 1634146 10.4
without
Energy
Recovery
Composting 1030361 | 516000 154634 9.8
Anaerobic 43119 385844 2.4
Digestion
Recycling 165844 220000 43119 0.3
Unspecified 1870200 1870200] 11.9
81.5% 17% 1.5% 15746371
1998
Landfill 6608614 | 133500 674211 40.3
Incineration 4784806 5000 478980 28.6
with Energy
Recovery
Incineration 1192955 5300 119825 7.1
without
Energy
Recovery
Composting 973432 516000 148943 8.9
Anaerobic 71625 585625 3.5
Digestion
Recycling 48568 60000 454000 4856¢ 0.3
Unspecified 1870200 1870200| 11.2
81.5% 15.7% 2.8% 16724000
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5.2.8.Italy

Italy has already met the target for 2006. Throegnomic measures, including an ecotax,
the price of landfilling will be increased, whichiwead to further reduction of landfilling.
An increase in separate collection of organic wasfereseen, in particular, in the southern
regions. New incineration installations will be stmicted. There are landfill bans for high
and medium risk animal by-products and organictheate waste [European Commission,
2005]. Data regarding the generation and manageafddMW in Italy for the years 1996,
1997, 1998 is provided in the following table.
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Table 14: Summary BMW waste flow for Italy (EEA, 2M2)

Management| BMW Food & Paper Wood Bulky TOTAL | %
route collected | Garden
1996
Landfill 6820890 682089( 74.4
Incineration 493076 493079 5.4
with/without
Energy
Recovery
Composting 328718 376100 70481y 7.7
Anaerobic 6.3
Digestion
Recycling 576490 576490
Unspecified 575256 575256 6.3
89.6% 4.1% 6.3% 917053!
1997
Landfill 6586207 658620] 68.4
Incineration 544042 544042 5.7
with/without
Energy
Recovery
Composting 494584 598342 109297 11.4
Anaerobic
Digestion
Recycling 782484 782484 8.1
Unspecified 618230 618230| 6.4
85.5% 6.4% 8.1% 9623889
1998
Landfill 6347005 634700] 62.9
Incineration 598619 598619 5.9
with/without
Energy
Recovery
Composting 891150 891150 8.8
Anaerobic
Digestion
Recycling 1000993 100099{ 9.9
Unspecified
68.8 8.8 9.9 10092409
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5.2.9.Netherlands

Holland has already accomplished the last redudtoget. Most of the municipal waste is
incinerated. Home composting is encouraged. Tam@etsset for the separate collection of
organic waste. The landfilling of separately caéecbiodegradable waste has been banned.
Incineration of waste outside of installations i®tpbited. Regarding the management of
separately collected biodegradable waste, comgpstind fermentation are the preferred
options. Table 15 provides an overview of the BMVdnagement practices for the years
1995 and 1998 (European Commission, 2005).

Table 15: Summary BMW waste flow for Netherlands (EEA, 2002)

Management| BMW Food & |Paper & Wood | Bulky TOTAL | %
route collected | Garden [Paperboard
1995
Landfill 1265000 | 110000 136500 27.3
Incineration 1255000 125500( 24.2
with Energy
Recovery
Composting 1575000 1575000 34.1
Anaerobic
Digestion
Recycling 735000 735000 14.8
Unspecified
51.1% 34.1% 14.8% 4930000
1998
Landfill 605000 95000 70000( 12.8
Incineration 1940000 10000 195000 35.8
with Energy
Recovery
Composting 1780000 1780000] 32.7
Anaerobic
Digestion
Recycling 1015000 101500( 18.6
Unspecified
46.8% 34.6% 18.6% 5440000
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5.2.10. United Kingdom (England and Wales)

The United Kingdom takes advantage of the possibgiven by the Landfill Directive to
postpone the attainment of the targets for foursiela order to attain the targets the waste
disposal authorities will be allocated allowancesthe landfilling of biodegradable waste.
Recovery and recycling targets are set for packpgiaste. These allowances are tradable.
Regional strategies have been developed for Engl&cdtland, and Wales (European
Commission, 2005). Table 16 provides an overviekthefBMW management practices for
England and Wales for the years 1995 and 1998.

Table 16: Summary BMW waste flow for United Kingdom(England and Wales)

Management| BMW Food & |Paper & Wood Bulky TOTAL | %
route collected | Garden [Paperboard
1996
Landfill 11550000 2225000 900000 | 1467500( 89.7
Incineration 750000 750000 4.6
with Energy
Recovery
Composting 282000 282000 1.7
Recycling 625000 625000 3.8
Unspecified
75.3% 15.4% 3.8% 5.5% 16332000
1998
Landfill 11750000{ 2500000 1000000 | 1525000( 86.2
Incineration 1000000 100000( 5.7
with Energy
Recovery
Composting 525000 525000 3.0
Recycling 864000 864000 5.1
Unspecified
72.2% 17% 5.1% 5.7% 17639000
5.2.11. United Kingdom (Scotland)

The main option for waste disposal in Scotlandargdfill, with 7.9 million tonnes deposited
in 2003. BMW accounted for 1.8 million tonnes (23%) this total. The target for the
amount of BMW sent to landfill is 1.32 million toes by 2010, falling to 880,000 tonnes by
2013, and 620,000 tonnes by 2020 [Scottish Offte¢isical Bulletin, 1996].
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The Landfill tax was introduced in 1996 in order dizscourage the disposal of waste at
landfill. The tax rate was increased to £18 pen&for biodegradable waste in 2005/2006,
and will continue to rise by £3 each year untiesiches £35 per tonne [Scottish Environment
Protection Agency, 2003]

The recycling and composting rate for Scottish ll@ghorities was 12.1% in 2003/2004.
This rate has risen significantly in the last tweass (2002/2003 and 2003/2004) and
preliminary data for the first three quarters of02@2005 indicate that this trend will

continue. Despite this, 2003/2004 data suggest |t authorities need to double the
guantity of waste they recycle and compost to rtfeeScottish Executive’s target.

Figure 2 shows the annual recycling and compostutg for the period 1989 to 2003/2004
compared with the Scottish Executive’s target fOO& [Scottish Environment Protection
Agency, 2003].
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Figure 2: Annual average recycling and compostingate for Scotland 1989-2003
The quantity of BMW landfilled by local authoritides dropped slightly over the last four
years from 1.90 million tonnes in 2000/2001 to 1mBlion tonnes in 2003/2004. It is

presently below the target for 2005/2006, but egdsdbe target for 2006/2007 by 284,000

57



tonnes. To calculate the BMW in the years befor@322004, it has been assumed that 63%
of the waste landfilled was biodegradable. A mateusate mass balance calculation has
been used to provide the data for 2003/2004 [StotEnvironment Protection Agency,
2003].

Figure 3 shows the quantity of biodegradable wéstdfilled by Scottish local authorities
compared with the Scottish Executive’s target 0022006 and 2006/2007.

2,000
1,800
1,600
1,400
S 1200
2
= 1,000
2
200
=
G600
400
200
0 | 1 | 1 | 1 I
2000/ 2001/02 2002f03 200304 2004/05 2005/06 2006/07
Year
M Biodegradable waste M Target

Figure 3: Biodegradable waste landfilled by Scottis local authorities 2000 to 2004

5.2.12. Ireland
Ireland is in the process of developing an integtalvaste management system, moving
away from the traditional reliance on landfill disal. Performance in terms of waste
recycling and recovery is improving. It should beted that in the case of Ireland, the

quantities of the generated waste are continuatisegsing.
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Table 17 present details of the generation and geanant of the various categories of BMW
in 2003 and 2004.

Table 17: BMW Generation and Management in Ireland

Material (tonnes) Gross Landfill Recovered | Rate
Quantity Available
2003
Paper/ Cardboard 812 038 453 160 358 878 44.2%
Textiles 148 253 144 790 3 463 2.3%
Organic Waste 753 083 705775 47 308 6.3%
Wood 142 132 13 836 128 296 90.3%
Total 1 855 505 1317 561 537 944 29.0%
2004
Paper/ Cardboard 821 903 446 306 375 597 45.7%
Textiles 157 521 146 986 10 535 6.7%
Organic Waste 780 460 696 955 83 505 10.7%
Wood 175 330 14 180 161 150 91.9%
Total 1935214 1 304 424 630 788 32.6%

Source: Derived from the National Waste Databa88322004, taking account of improved informatiom a

knowledge accumulated by the EPA since originalipation.

‘Organic’ or ‘putrescible’ household and commeraiaste and other BMW, such as green
waste, currently account for approximately 83,50%nhes of BMW material composted in
Ireland in 2004 (EPA, National Waste Report, 2004).

There were sixteen composting facilities in operain the Republic of Ireland at the end of
2003, with four further facilities located in Noetim Ireland. Windrow composting remains
the main composting technology used in Irelandofedd by in-vessel and aerated systems.
All facilities are working at near full capacity @rsignificant expansion is underway with
several new facilities in the process of seekinf@usation and / or under development.
There are currently three centralised AnaerobiceBligrs operating in the Republic of
Ireland, with a fourth operating in County Fermamaghe three plants operating in the

Republic of Ireland, at Ballymacarbery, Co. WatastfcAdamstown, Co. Wexford; and the
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Camphill Community in Kilkenny have focussed onnfiawaste since their commissioning,
while the latter two still operate solely from thse of viable farm wastes as their bio-matter
source. The AD plant in Ballymacarbery has beeriopming trials on the biodegradable
fraction of both MSW and commercial / industrial st&a[Environment Department of
Ireland, 2004].

Table 18: Summary BMW waste flow for Ireland

Management| BMW Food Paper Wood Bulky TOTAL | %
route collected
1996
Landfill 902712 902712 91.4
Composting 30 30
Recycling 84000 84000| 8.6
91.4 8.6 986742
1998
Landfill 1049005 1049009 90.5
Composting 5664 5664 | 0.5
Recycling 94302 10000 104307 9.0
90.5% 0.5% 8.1% 0.9% 1158971
5.2.13. Norway

In Norway the source separation of biodegradablstevatarted in the 1990s motivated by a
landfill ban and a state tax on end disposal oftevaBhe landfill ban for easy degradable
organic waste was first proposed by the authortiesreport to the Parliament in 1992, but a
country wide ban was not effective until 2001. A&dfic final disposal tax was introduced in
1999 and its amount is argued as being the sodescic costs for landfilling not covered

by regular landfill fees.

These measures have motivated many of the muntessato include biological waste
treatment in their waste management plans. Todagt megions either have introduced
source separation of biodegradable waste or ingie¢he biodegradable waste together with
other residual waste from households. Only a fewnimpalities are combining source

separation of biodegradable waste with residuatevasineration.

Source separation
Source separation of biodegradable waste has h#educed for 61% of the population (2.8
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millions) and about 140,000 tonnes were collec&@D?). Biodegradable waste in Norway
consists in most regions of 90 - 100 % kitchen wastcluding kitchen waste of animal

origin. Only 25 % of the population have a colleatisystem for garden waste, among the
rest many may deliver it at the local recyclingista About 84,000 tonnes of garden waste

from households was registered in 2002.

Home composting

Many municipalities allow their citizens to compas$teir own organic waste in home
composters. In return for not having to collect thaste, the municipality may grant the
household a reduction in the waste collection fed@& a reduced price for certified compost
bins. There are no national statistics on the @is®me composting in Norway, but in many
municipalities about 5-10 % of the households haveme composting contract with their

municipality.

Centralised biological treatment

In 2001 approximately 40 centralized biologicalni¢atreated 298,000 tonnes of organic
waste (including amendment). Composting is the datmg technology. In 2003 there were
only plants using anaerobic biogas technology. Agntime aerobic treatment plants, the
majority of the plants are small plants operatingpen facilities, using turned windrows or
static piles. Local farmers operate some of thelldiaalities. Approximately 10 plants have
closed, using vessel technology. The largest pkintated outside Stavanger, has a design

treatment capacity of 28,000 tonnes/year.
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Table 19: Summary BMW waste flow for Norway

Management| BMW Food & |Paper & Wood Bulky TOTAL | %
route collected | Garden |Paperboard
1995
Landfill 1068693 68.0
Incineration 282889 18.0
with Energy
Recovery
Composting 15716 | 1.0
Recycling 204309| 13.0
1571607
1997
Landfill 914500 | 59.0
Incineration 263500 17.0
with Energy
Recovery
Composting 77500 | 5.0
Recycling 310000| 20.0
1550000
5.2.14. Greece

Greece will postpone the attainment of the tarbggtfour years. Greece has set up a system
for the separate collection and recovery of packggiaste. Biomechanical treatment plants
and/or energy recovery plants will be constructeldere economically and technically
feasible. The regional plans have to be updated iaddde the measures to reach the
reduction targets set in the national plan. Opesatbnew and existing landfills must select a
solution for the pre-treatment of the waste [Eussp€ommission, 2005]. Table 19 provides
an overview of the BMW waste management practicd9b7.

Table 20: Summary BMW waste flow for Greece

Management| BMW Food & |Paper & Wood | Bulky TOTAL | %
route collected | Garden |Paperboard
1997
Landfill 2324100
Incineration
with Energy
Recovery
Composting 31500 31500 1.2
Recycling 257400 257400 9.9
1.2% 9.9% 2613000
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5.2.15. Sweden

Since 2002 it is not allowed to landfill combustibbaste and since 2005 it is not allowed to
landfill organic waste in Sweden. There is a ldhddix as well. Altogether, this means that
the recycling of organic waste is promoted and ¢hpacity of biological treatment is
increasing. About 35% of the Swedish municipaditibave separate collection of
biodegradable household waste with central treatn3d,500 t of organic waste (105,000 t
household and restaurant waste and 239,500 t grasi®) was recovered in 2004 [Swedish
Association of Waste Management, 2005].

Most composting plants (approximately 100) areeatmall (<5000 t/a), while only about
25 composting plants are considered to be largeanb2robic digestion plants are working
and several new large scale AD plants are plankedhanical-biological-pre-treatment is
out of discussion in order not to disturb the gmgvi composting business
(http://ecn2.wwkunden.de/index.php?id¥41

5.2.16. Czech Republic

In the Czech Republic 41.5 million tonnes of difier wastes are generated annually.
Biological degradable part of industry and energgst® is 11 % or 2.1 million tonnes.
Biological degradable part of agricultural waste8® % or 5.7 million tonnes. Annual
agricultural production of solid organic manurelik8 urine — 6.3 and slurry — 8.6 million
tonnes. These organic manures (in total 26.7 millionnes) are not included into the

agricultural waste.

MSW is 4.5 million tonnes annually or near 11 %tloé total waste. Biological degradable
part of MSW is 60% or 2.7 million tonnes. More thaadf of municipal waste disposal in the
Czech Republic is still largely dependent upon féity. Today 55% of total MSW are
landfilled, mainly without any pre-treatment and.2%6 of MSW are combusted as mixed
municipal waste, while source separation and ra@oychveraged 21.7 % of national MSW
generation. It means that more than 220,000 tomfieBMW are composted annually,
380,000 tonnes of paper from municipal biowaste ra@®ycled and 630,000 tonnes are
combusted as the mixed communal waste. Althoughnihe legislation doesn't allow
disposing waste to landfills without pre-treatmehgre is no usual to pre-treat waste before
landfilling.
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In the Czech Republic there are 10 biogas plantsgtwuse the agricultural waste as raw
materials. They have the annual total capacity0O®,@00 tonnes. There is no biogas plant for
MSW treatment. At the same time, it is seeking eddoup biogas plants for treatment of
separated communal bio-waste. Mechanical-biologiped-treatment of residual solid
municipal waste has not yet been carried out. Bsé waste is deposited on degasification

dumps as mixed municipal waste.

5.2.17. Switzerland
Although not a Member State of the EU, the exanwmabf the case of Switzerland is
interesting. In Switzerland, some 1.3 million toarn& organic waste are generated every
year. 740,000 tonnes are processed in the couBBgcomposting and anaerobic digestion
plants with an annual capacity exceeding 100 tohgear, while 300,000 tonnes is reckoned
to be recycled in private gardens and on neighlmmdltompost heaps. Nevertheless, further
250,000 tonnes or so still finds its way into th&W incinerators along with the normal

domestic refuse.

Open windrow
composting
62% (403°400 t)

Box

r-—'—"'

A bi composting
naerobic
7% (41700 t
digestion Enclosed Field-edge ( )
12% (78'600 1) windrow composting
composting 10% (62'300 1)

9% (55°400 t)

Figure 4: Treatment of BMW in Switzerland (2000)
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In 2000, most of the 641,400 tonnes of biodegradalaiste collected were treated by the 107
large plants with capacities over 1,000 tonnes/ydaarly two-thirds (62%) were composted
in open-air windrows (figure 4). 16% of the wastaswreated in closed or covered plants,
10% by field-edge composting. Some 78,600 tonn2%ocjlwere anaerobically digested in
the 13 existing plants (Federal Office for the Eamment, 2000). It is estimated that 300,000
tonnes of biodegradable waste is treated by homesommunity composting, or in plants

with a capacity below 100 tonnes/year.
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