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Information Switzerland
PCBs Polychlorinated biphenyls
PAH Polycyclic aromatic hydrocarbons
TEEP Technically, environmentally and economically practicable (
EAE Environment Agency (England)
NRW Natural Resources Wales
SEPA Scottish Environment Protection Agency
NIEA Northern Ireland Environment Agency
BRE Building Research Establishment
HQM Home Quality Mark
RICS Royal Institution of Chartered Surveyors
ICE Institution of Civil Engineers
ENCORD European Network of Construction Companies for Research
and Development
CDEW Construction, Demolition and Excavation Waste
NFDC National Federation of Demolition Contractors
™ Technical Memorandum
CIBSE Chartered Institute of Building Services Engineers
SEDA Scottish Ecological Design Association
CCS Considerate Constructors Scheme
NIEA Northern Ireland Environment Agency
WRA Wood Recyclers’ Association
RFD Refuse Derived Fuel
EWC-STAT European Waste Classification for Statistics
EUROSTA Statistical Office of the European Union
DRIDS Demolition and Refurbishment Information Datasheets
UKCG UK Contractors Group
RCA Recycled Concrete Aggregate
RMA Recycled Masonry Aggregate
MPA Minerals Production Association
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1. INTRODUCTION

1.1 Summary

The aim of this first report is to analyse the current CDW management situation in the
participating countries against the background of national (and/or regional, where
appropriate) waste management plans and prevention programmes. So each partner has
provided information about the belonging country, establishing direct contacts with the
relevant Ministry of Environment or the proper Agency for Environmental Protection and
Research (e.g. ISPRA in Italy) for the quantitative data on CDW. For a more complete study,
each involved partner has also provided information also for neighbouring countries, while
CETMA has provided information for all the remaining European countries, using EUROSTAT
(or other relevant database) only for obtaining data about the other EU countries not
involved in RE4 project.

Since NTUST in not located in an European Country, it has been decided that it should
provide information about the belonging country, Taiwan, so that a comparison between
European situation and another continent should be done.

The Table 1 the partition of countries among involved partners.

Table 1. Countries distribution among involved partners.

Austria ROS
Belgium ACR+
Bulgaria CETMA
Croatia CETMA
Cyprus QuUB
Czech Republic FENIX
Denmark CBI
Estonia CETMA
Finland CBI
France ACR+
Germany ROS
Greece CETMA
Hungary CETMA
Ireland Qus
Italy CETMA
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Latvia CETMA
Lithuania CETMA
Luxembourg CETMA
Malta ACR+
Netherlands CETMA
Poland FENIX
Portugal ACCIONA
Romania CETMA
Slovakia FENIX
Slovenia CETMA
Spain ACCIONA
Sweden CBI
Switzerland ROS
United Kingdom QuB
Taiwan NTUST

At the beginning of the project (i.e. September 2016), the Task leader CETMA sent to the
other partners a list of information to be completed for each country, as following:

1. Legal Framework — Waste Management Plans and Strategies

1.1. National Legislation concerning CDW

1.2. Waste management plans (WMP) and Strategies

1.3. Legal framework for sustainable management of CDW
1.4. Targets

1.5. End of Waste (EoW) status

2. Non legislative instruments (best practices, guidelines, recommendations...)
3. CDW management performance — CDW data

3.1. CDW generation data

3.2. CDW treatment data

3.3. CDW exports/imports data

3.4. CDW treatment facilities data

3.5. Future projections of CDW generation and treatment
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3.6. Methodology for CDW statistics

4. C&D waste management in practice

4.1. CDW management initiatives
4.2. Drivers / barriers to increase CDW recycling

5. CDW sector characterization

5.1. CDW materials (CONCRETE, BRICKS, TILES AND CERAMIC, ASPHALT, WOOD,

GYPSUM)
5.1.1. Product description and applications
5.1.2. Quantitative analysis
5.1.3. Recovery techniques
5.1.4. Environmental and economic impacts of COW waste management
5.1.5. Drivers / barriers to increase recycling

5.2. Recycled materials from CDW
5.3. Market conditions / costs and benefits.

All the contributions are reported in the paragraph below.

Much of the information contained in this deliverable have been taken from reports, drafted
by DELOITTE in 2015 within a project commissioned by European Commission and published
on the website of the European Community4. These data have been updated, where
possible, through national or EUROSTAT database, or with recent regulation and statistics.

* Reference to each documenti s reported in the text of the deliverable.
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2. AUSTRIA
2.1 Legal Framework — Waste Management Plans and Strategies

2.1.1 National Legislation concerning CDW

Austria has recently replaced its multitude of regulations concerning handling and treatment
of CDW recently with the Recycled Construction Materials Regulation, which came into force
on 1% January 2016 and was last changed on 28" October 2016 [1].

The main aim of this regulation is to guarantee environmentally compatible Reinforced
Concrete building materials and legal certainty for their users and producers.

Specific requirements for recycling-oriented demolition and separation as well as
manufacture and construction with recycled construction materials are determined. These
ensure that the European Waste Framework Directives obligations are met. Furthermore, a
link to a new Austrian standard on the use of recycled aggregates (ONORM B 3140) is
established. This standard covers a wider range of end uses than EN 12620.

ONORM B 3151 establishes a standard method for the dismantling of buildings. It clearly
states that removed building components have to be used elsewhere if possible.
Furthermore, it provides templates for a material building survey and reporting prior to
dismantling.

2.1.2 Waste management plans (WMP) and Strategies

The Federal Minister of Agriculture, Forestry, Environment and Water Management is
required to release a Federal Waste Management Plan at least once every six years. The fifth
and latest Federal Waste Management Plan was released in 2011. The next one is being
published in 2017.

This plan serves to accomplish the requirements and principles set by the Waste
Management Act of 2002 (AWG 2002) and it is available in English language [3].

The European Waste Framework Directive of 2008 was implemented in the Austrian Waste
Management Act in 2010. Therefore, it implements a similar 5-step European Waste
Hierarchy as seen in German standards [4].

The Federal Waste Management plan features a comprehensive guide covering waste
streams, treatment facilities, material requirements, waste prevention, treatment principles,
shipment guidelines and remediation of contaminated sites.

2.1.3 Legal framework for sustainable management of CDW

The legal framework for sustainable management of waste is reported Table 2.
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Table 2. Legal framework for sustainable management of CDW.

Legal framework

Dismantling is covered in the recently established
National or regional obligation for selective |Recycled Construction Materials Regulation,
demolition which points to ONORM B3151 (recovery
oriented dismantling).

National or regional sorting (on-site or in sorting| sorting should take place on-site if the CDW
facility) exceeds a certain tonnage. Mixing the CDW on-

National or regional separately collect different Site and sorting it later in a facility is only allowed

materials (iron, steel, plastic, glass, hazardous When sorting on-site causes unreasonable
waste etc.) financial strain

Recovery is part of the set requirements in
building demolition. Specific guidelines and
standards must be followed. Dismantling must
take place according to the state of technology

Green public procurement requirements

2.1.4 Targets

Concerning the targets of re-use, recycling and recovery of CDW, Austria refers to the
European Waste Framework Directive target.

2.1.5 End of Waste (EoW) status

The end of waste status is defined under the Waste Management Act in Section §5 and
Recycled Construction Materials Regulation in Section §14 and it complies with the criteria
set by the European Waste Framework Directive:

—the object is normally used for this specific purpose,

—there is a market for it

—there are quality criteria that take into account waste-specific pollutants into account,
especially in the form of technical or legal standards or recognised quality guidelines, and

—the object does not cause any greater environmental pollution or risk than a comparable
primary raw material or a comparable product from a primary resource [2].

Harmful substances, materials and threshold values for pollutants and that must be avoided
are stated in section 3 § 7 and annex 2 of the Recycled Construction Materials Regulation.

2.2 Non legislative instruments (best practices, guidelines, recommendations...)

— Federal Waste Management Plan (FWMP): The FWMP already mentioned in paragraph
1.2 serves to support achievement of the objectives and principles of the Waste
Management Act of 2002.

— The Austrian Construction Materials Recycling Association [5] provides several guidelines,
leaflets and best practice checklists covering various aspects of treating construction
residue and using recycled construction materials.
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— The Resource Management Agency (RMA) [6] has published a primer aims at improving
overall sustainability in construction.

2.3 CDW management performance — CDW data

2.3.1 CDW generation data

In 2014, Austria’s mineral building waste amounted to approximately 9,5 million tonnes
(Figure 1) [7].

This amount fluctuates every vyear, since it heavily depends heavily on the level of
construction and demolition activities.

Section §17 of the Austrian Waste Management Act states that owners (i.e. producers,
collectors and processers) of waste have to keep continuous records on type, quantity, origin
and whereabouts of their waste.

Treatment plants of hazardous waste must also report origin, quantity and whereabouts of
their hazardous and non-hazardous waste.

Hazardous waste

Regular producers of hazardous waste in Austria have to register themselves electronically
and to report hazardous waste production.

Mineral CDW in Austria 2014

6%

17% 29% & mixed rubble
i road rubble
2% Concrete rubble
i Train track gravel

& Bitumen/Asphalt

v « Other
37%

Figure 1. Groups of waste in Austria 2014, source: Federal Ministry of Agriculture, Forestry, Environment and
Water Management.

2.3.2 CDW treatment data

8,7 of 9,5 million tonnes were processed in treatment facilities [7]. The amount of processed
CDW has risen constantly over the last two decades.
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Only 570.000 tonnes were sent to landfill, mostly due to inhomogeneity of waste streams.
This amount has remained somewhat constant over the last decade [7].

2.3.3 CDW exports/imports data

Austria imported 46.000 tonnes and exported 17.000 tonnes of CDW in 2014 [7].

2.3.4 CDW treatment facilities data

Austria has 411 CDW stationary and mobile treatment facilities as of 2014. Their combined
capacity is estimated to exceed treatment of 10 million tonnes per year [7].

These facilities are capable of separating iron scrap, wood and plastic from mineral fractions.
Then, the mineral fractions are used to produce construction aggregates with specific
granularity.

2.3.5 Future projections of CDW generation and treatment

No future projections were found for Austria.

2.3.6 Methodology for CDW statistics

Waste figures follow Eurostat guidelines.

It should be noted that the rise in numbers after 2009 might be a result of increased
reporting compliance, rather than increased waste production. For the time being, no
changes in methodology for CDW statistics are planned.

2.4 C&D waste management in practice

2.4.1 CDW management initiatives

Austria has one national and several regional CDW management initiatives.

The national platform [8] consists of a market platform for supply and demand of recycled
CDW.

The Resource Management Agency (RMA) hosts several initiatives related to legal incentives
for urban mining waste [9], a concept for the sustainable use of CDW [10] and a framework
for the development of a regional network for the reuse of building components [11].

2.4.2 Drivers / barriers to increase CDW recycling

A list of Drivers / barriers to increase CDW recycling ais reported in Table 3.

Table 3. Drivers / barriers to increase CDW recycling.

Factor Drivers Barriers

Quality of RC-material |The recently implemented Recycled
Construction Materials Regulation
[1] greatly increases transparency
and common properties of recycled
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Factor

Drivers

Barriers

CDW materials

Price Primary raw materials are still
available at low prices. Therefore,
secondary building materials lack
attractiveness

Legal Austria has a standardised, national| Trade and use of RC-materials must

legal framework for the use of
recycled CDW materials

be within the waste legislation
framework. Accounting and licensing
costs are therefore to be considered
by the manufacturers.

Public procurement

No fixed quota for recycled materials
or similar requirements

Reputation

RC-materials have a negative image
and are not trusted y the constructers

Guideline

A nation-wide guideline that

complies with EU standards

2.5 CDW sector characterization

Austria’s CDW sector is characterized by many small businesses with 10 and 50 employees.
Smaller companies tend to declare themselves as building company, not as recycler. That
leads to the conclusion that there could be even more small businesses that do not show up
in the statistics.

Most of these businesses (roughly 80%) are organized in the Austrian Association for
Recycling of Building Materials. This association works closely together with federal
ministries.

2.5.1 CDW materials (CONCRETE, BRICKS, TILES AND CERAMIC, ASPHALT, WOOD, GYPSUM)
Product description and applications

No data about specific CDW material groups has been found.

Quantitative analysis

No data about specific CDW material groups has been found.

Recovery techniques

No data about specific CDW material groups has been found.

Environmental and economic impacts of CDW waste management

No data about specific CDW material groups has been found.
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Drivers / barriers to increase recycling

No data about specific CDW material groups has been found.

2.5.2 Recycled materials from CDW

Austria’s CDW plants are constantly increasing the number of quality labelled recycling
materials they produce (Figure 2). The labels are provided by a third party.
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Figure 2. Quantity of labelled recycling materials in Austria

2.5.3 Market conditions / costs and benefits

As mentioned above, primary raw material prices are still too low to give secondary building
materials a significant market share.

The main incentive is given by the law for Remediation of Contaminated Sites (ALSAG),
which charges EUR 9,20 per ton of mineral building waste that is not recovered in a proper
way [12].
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3. BELGIUM
3.1 Legal Framework — Waste Management Plans and Strategies

3.1.1 National Legislation concerning CDW
Flanders (Deloitte, 2015)

There are two legislative documents that concern the management of CDW in Flanders:

—The Decree of 2012 on the management of material cycles and waste ("Materialendecreet"
or Materials Decree);

—VLAREMA, which is the implementation order of the Decree of 2012, providing provisions
on transport and trade of waste, reporting of waste and resources, use of resource,
selective collection by enterprises and extended producer responsibility (EPR) (Deloitte,
Screening Template for Construction and Demolition Waste management in: Belgium V2 -
September 2015, 2015) [13].

There are two additional documents which refer specifically to recycled granulates:

— Demolition management system — aims to guarantee the quality and traceability of
recycled aggregates. It focuses on the processing of granulates, transport of recycled
aggregates and the effective use.

The management system resulted in a regulation for ensuring the quality of recycled
granulates, entitled the ‘eenheidsreglement’ that formed the basis for the certification of
recycled aggregates.

Brussels Capital Region (BCR)

The CDW management’s legislative framework is defined in the following process:

— Before construction, an Environmental Permit (EP) (Ordonnance du 5 juin 1997 relative aux
premise d’environnement) must be obtained.

—There is a mandatory recycling process of the stone and sand fraction of CDW [14]

—The fraction should be processed for use as secondary raw material on different projects.

BRUDALEX [15] (entered into force 23 January 2017) is a new legislative framework that aims
at assisting the transition to a circular economy in Brussels. The following aspects refers to
CDW:

—It is mandatory for holders of CDW to sort and to have their CDW sorted in a sorting
facility.

Wallon Region
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The basis of the legislation is the waste decree of 27 June 1996. The environment permit in
the Walloon region describes conditions for waste management on building sites [16]. The
submission of all data gets sent to the Walloon Waste Office (OWD).

3.1.2 Waste management plans (WMP) and Strategies

Flanders

There is no new MINA plan (MINA 5) in development at the moment. MINA plan 4 (effective
from 2011-2015) is still being used to provide guidelines for environmental policy, including
waste and material strategies/policy [17]. The other two action programs “Resource
conscious construction in cycles” (2014-2020) [18] and “Resource conscious construction
2014-2016”[19] are also still in effect.

Flanders is working on a new Executive Plan on Waste and new indicators in a broader
sense. It is still unclear when this report will be released.

Brussels Capital Region

The Brussels government is currently evaluating the 4™ Waste Plan (Plan de prévention et
de gestion des déchets, May 2010) of the BCR. A new plan has not yet been released as of
yet.

Wallonia

Wallonia published a new “Waste-Resource Management Plan” (Plan wallon des déchets-
ressources) in 2015. It is divided in six chapters:

1. Framework: sets the overall strategic framework, includes structural actions related to
data and the fight against environmental crime

Prevention: waste prevention and reuse plan for both industrial and household waste
Household waste management: waste management plan for household waste

Industrial waste management: waste management plan for industrial waste

vk W

Management of street cleanliness: plan for public cleanliness and against littering and
illegal dumping of waste

6. Financial means which will need to be put in place and spending plan.
The plan has no end date, although it sets objectives for the next ten years, up to 2025.

Wallonia’s new plan aims to bring Wallonia in the direction of circular economy following
the European Commission’s circular economy package from 2 December 2015

Wallonia will develop and/or will increase various policies and corresponding tools in order
to increase the quality and relative quantity of waste which can be used as a secondary
resource. Amongst these are:

— Compulsory source separation of certain waste streams
— Promotion of building deconstruction instead of demolition.
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Wallonia will study the option of backfilling taxation, at least to ensure a form of monitoring,
as it is not considered recycling.

Controls of specific waste streams will be reinforced. Amongst those more relevant to the
construction sector are:

—Wood waste
—CDW and excavated soil: the following actions will be implemented with the aim of
professionalizing the market:
v on-site controls of operations

v’ the application of fines
v’ the adaptation of legal texts, if necessary
v

the definition of task distribution between local and regional authorities,
particularly by setting a construction site size threshold setting which level of
administration is concerned

v" Vade-mecum drafting for control services
v' Development of an excavated soil monitoring operation system

The prevention plan identifies CDW among the priority waste streams in which to develop
targets and develop actions (detailed on p. 94 in the Plan). Additionally, construction
materials are included in the priority streams for which measures to increase re-use should
be developed.

3.1.3 Legal framework for sustainable management of CDW

Flanders

There is a national/regional sorting obligation for Flanders (on-site and for different
materials) for certain CDW from enterprises and households [20]. There is a voluntary green
public procurement requirement currently in Belgium. The separate collection of hazardous
waste, such as waste containing asbestos, is mandatory.

Brussels Capital Region

Currently, there is a national/regional sorting obligation on the reuse of inert waste that has
to occur either on-site or by sending it to a sorting centre [21]. Contracting authorities may
include environmental clauses in the special specifications for their procurement; however
this is not a requirement [22].

Wallonia

There are national/regional sorting obligations for different materials, including metal [23];
paper, metal plastic and glass [24] and for the collection and management of hazardous
waste from C&D operations. By 2020, non-hazardous construction and demolition waste
(excluding 17054) are subjected to either a preparation for their reuse (recycling, backfilling
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operations, etc.), all at a competitive minimum of 70% of weight [24]. There are
requirements for sustainable purchasing [25].

3.1.4 Targets
The targets should still be the same as though reported in the EC report Errore. L'origine
riferimento non é stata trovata.. This would be a 70% recovery rate.

3.1.5 End of Waste (EoW) status

Flanders
The EoW criteria established in the Materials Decree of 2012 are still effective. These criteria
fall under the national legislative.

Brussels Region
The EoW criteria established in Article 9 of the ‘Ordonnance relative aux déchets du 14 juin
2012’ are still in effect.

Wallonia

New legislation is under development but has not yet been released yet. “When the
legislation will be in place, Federations will try to create an EoW for recycled aggregates and
for excavated soil Errore. L'origine riferimento non é stata trovata..

3.2 Non legislative instruments (best practices, guidelines, recommendations...)

Flanders
Government projects undertaken with the objective to look at CDW will be initiated under
the Materials Programme, which will continue until 2019.

Wallonia

Wallonia has several projects dedicated to CDW, largely focused on Wallonia but
incorporates information from Flanders where available. These projects are WALOSCRAP
and BATILOOP, managed by GreenWin and supported by the Walloon Construction
Confederation. The focus is to improve the flows generated from construction waste and
interaction [27].

3.3 CDW management performance — CDW data

3.3.1 CDW generation data

Eurostat has published the following data (Table 4) for construction waste. The table depicts
the waste split into different categories.

Table 4. Eurostat - data for construction waste.

Generation of waste by waste category — 2014 2012 2010 2008
Construction [tons]

Total Waste 26.383.330 | 24.570.406 | 18.164.766 | 15.441.861
Chemical and medical wastes (subtotal) 30.224 105.635 90,663 8.990
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Generation of waste by waste category — 2014 2012 2010 2008
Construction [tons]

Recyclable wastes (subtotal, W06+WO07 except 984,756 865,620 | 1,025,225 | 1.134.699
wWo77)

Equipment (subtotal, 11.240 2.987 2.209 2.847
WO077+W08A+W081+W0841)

Animal and vegetal wastes (subtotal, 256.196 211.341 69.368 107.293
W091+W092+W093)

Mixed ordinary wastes (subtotal, 862,516 | 1,136,853 | 1,725,627 566.214
W101+W102+W103)

Common sludges 455 20.063 11.323 626
Mineral and solidified 24.237.943| 22.227.907| 15.240.351| 13.621.193

As can be seen from the table, a large part of the construction waste is composed of
recyclable wastes. Additionally, the mixed ordinary waste could possibly be reused/recycled
depending on what exactly the composition is of the mixed waste.

3.3.2 CDW treatment data

Brussels Capital Region

Construction and demolition waste (CDW) produced in the BCR: estimates of
recycling and/or sorting expressed in ton and as percentage, on the basis of

four different studies

Sources: studies commissioned by Environment Brussels: see (1), (2), (3) and (4)

2011 May 2012 (2) | 2012 Dec. 2013 (4)
Quantity of CDW generated per KA I
year ~650000 T
recyled T
not recycled 000
neither recycled nor reused 00000 T
% recycled 85%
% sorted 17% 5
% not recycled 15%
Sorted quantity per year: ~500000 T 525 T
sorted on the construction site ~400000 T
Quantity of unsorted COW per year: ~150000 T 150000 T
mixed COW that is sorted at sorting =
g, 75000 T

4.3, Info-fiche voor professionelen, page 4

Bruxelles-Capitale , diagram on page 55

(1) Environment Brussels, 2011. Technisch versiag - Voorbeeldgebouwen : Het beheer van bouwafval : Fiche
(2) CERAA-ROTOR, May 2012 Etude sur I'analyse du gisement, des flux et des pratiques de prévention et de
gestion des déchets de construction et de démolition en RBC, page 158

(3) PWC, May 2012 Analyse des emplois existants et potentiels dans le secteur des déchets en Région de

(4) Environment Brussels, Niewvsbrief voor ondernemingen , no. 23, Dec. 2013, page 3

Figure 3. Construction and demolition waste (CDW) produced in the BCR
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The CDW generation has been relatively consistent over the last few years, including the
percentage that is increased (Figure 3). Unfortunately, there is no further information
available after 2013.

Flanders

There was a document [28] released by Flanders that reported treatment data. The data
collection was valid up till 2012. There was no backfilling in Flanders, so there were zero
values reported for this section. Furthermore, internal recycling was not included in the
reported data.

Wallon Region

The region had a valorisation rate of 85% in 2008 [29]. There are been not reportable data
available since this.

3.3.3 CDW exports/imports data

For the majority of Belgium, there are no data available on CDW exports/imports. The only
data is from 2011, concerns the import/export between the different legislative regions
(Flanders, Brussels, Walloon Region). There is, however, a limited amount of exports to the
Netherlands for tar asphalt for thermal cleaning.

3.3.4 CDW treatment facilities data

Flanders

In 2014, there were 197 fixed locations that dealt with the sorting of mixed CDW, crushing of
rubble and the mixing of lean concrete. There were also 50 mobile installations working
under the COPRO-certification in Flanders. There are four landfills for inert waste (category
3) located in Flanders (2013 data).

Brussels Capital Region

In 2016, there were only three sorting facilities in Brussels. CDW ware exported to other
regions and this still seems to be the case in 2017.

Wallon Region

In 2016, there were 5 landfills for inert waste in Wallonia. 99% of the waste has being
landfilled is soil (OWD data) [13]. There are 242 centres authorized to perform the
sorting/recycling of construction and demolition inert waste. Out of these, 150 are building
contractors.

3.3.5 Future projections of CDW generation and treatment

This information is not currently available for any of the regions.

3.3.6 Methodology for CDW statistics

Please check the Deloitte report on notes on the methodology [13].
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34 C&D waste management in practice

3.4.1 CDW management initiatives

Flanders

A report [29] of the European Environment Agency (2016) stated that the Materials
Programme of Flanders is looking for a profitable system to collect windowpanes (flat glass)
in order to produce new glass material. Furthermore, a ‘materials methodology for building
components is being developed as a measurement tool’ to help stakeholders make
conscious material choices [31]. The materials methodology is being ‘tested in a series of
innovative construction projects’ in addition to ‘pilot projects on flexible construction in
social housing’ [31].

Wallonia
There is a concentration on the construction sector, especially concerning flat glass. This can
be seen by some of the projects that were initiated by GreenWin.

Other projects include the Reverse Metallurgy project. The Reverse Metallurgy project
brings together different industrial and academic Walloon partners in order to allow the
development of techniques for better recycling metals and to develop measures focusing on
smart steels or new surfaces. The ambition of the Reverse Metallurgy project is to recycle
metals so that they can be used as raw materials again [32].

3.4.2 Drivers / barriers to increase CDW recycling

As mentioned in the EC report, one of the main barriers to the increase for CDW recycling is
the difference in legislation amongst the Belgian regions and the lack of cooperation
between the regions. Facilitating this would significantly increase the possibilities for CDW
recycling.

At the moment, ‘collaboration agreements’ are created between the relevant political
entities. The Coordination Committee for International Environment Policy (CCIM/CCPIE),
created through such an agreement, created a subgroup on material resource efficiency
policy through which CDW would be discussed.

3.5 CDW sector characterization

There is very little information available on this aspect, especially as everything is so
different in the three different regions. We will have to tackle this in Task 1.3 so at that point
we can hopefully offer more information.

3.5.1 CDW materials (CONCRETE, BRICKS, TILES AND CERAMIC, ASPHALT, WOOD, GYPSUM)
Product description and applications

No data found.

Quantitative analysis

No data found.
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Recovery techniques

CDW treatment in case study countries — Belgium selection
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Figure 4. CDW treatment in case study countries — Belgium selection[33]

Figure 4 shows some statistics taken by the HISER project for Belgium (other case study
countries included Netherlands, Spain and Finland). As shown, only concrete and brick have
a high-value recovery level in Belgium. Wood and gypsum, instead, are largely lost in CDW,
whereas a large level of low-value recovery level occurs for concrete and brick.

Furthermore, ‘Brick-to-brick’ occurs in Belgium, as an abundant of CDW brick is available and
the streams area largely well monitored. The gypsum waste management system also seems
to be quite sophisticated in Belgium.

There also was a report [34] released by the Vlaams BBT-kenniscentrum focusing on best
available techniques for CDW in Flanders.

Environmental and economic impacts of CDW waste management

Currently, there is very little information about the impact of CDW waste on the
environment and economic situation in Belgium. This may chance when there is review on
the WMP.

Drivers / barriers to increase recycling

Flanders
There are several drivers for the increase in CDW recycling, including the:

— Adoption of several sectorial implementation plans

—Taxes on landfilling

— Stony-fraction recycling rate was increased to 95% with the stimulation of both practical
and technical solutions and economic benefits (landfill taxes).

In contrast, the barriers are:

—The difference legislations in the Belgium region remains an issue for smoother recycling.

— Modern construction material is more complex and this provides a hindrance to the
recycling of waste, resulting in a larger landfill amount

— Logistical aspects can also prove to be a challenge.
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Brussels Capital Region
There are several drivers for the increase in CDW recycling, including the:

—The cost of treatment of mixed waste can be 3-10 times higher than the cost of treatment
for sorted waste.

—There is legal text that requires government to provide subsidies to non-profit or social
organizations that are active in the area of reuse and preparation for reuse.

In contrast, the barriers are:

— Certain legal aspects can be time consuming, such as waiting for the approval to sort
containers on public roads.
—The soil ordinance does not encourage the recovery in soils.

It seems to be fairly expensive to try to fulfil different sorting, storage and recycling
suggestions [13].

Walloon Region
There are several drivers for the increase in CDW recycling, including the:

— Similarly to Brussels, the treatment costs for sorted waste is less expensive than for mixed
waste.
— Legislation is strict and obliges to a high recycling rate for CDW.

In contrast, the barriers are very similar to the barriers of the Brussels region, including the
too strict legislations for certain fractions. Additionally, there are no EoW criteria for
recycling aggregates.

3.5.2 Recycled materials from CDW

An estimated 90% of the recycled aggregates are used as sub base and base layers in road
construction. 10% are used in road-like applications on construction sites. Less than 1% of
the recycled aggregate is used in high-grade application. Of particular note, in Flanders there
need to be a certification on the environmental qualities for the recycled aggregates [35].

3.5.3 Market conditions / costs and benefits

No data found.
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4. BULGARIA
4.1 Legal Framework — Waste Management Plans and Strategies

4.1.1 National Legislation concerning CDW

First legal framework and definition of CDW were given in the national act “Law limiting the
harmful effects of waste on the environment” (1997). The Waste Management Act of 2003
brought precisions to waste management laws and it was reformulated and completed by
the Waste Framework Directive (WFD) 2008/98/EC, in 2012. The updated Waste
Management Act was enforced on July 13th 2012. Some specifications about CDW are given
in several articles.

An Ordinance on construction and demolition waste management and use of recycled
construction materials was put into place the same year, on November 13th 2012. The
Ordinance defines more specific regulations regarding collection and re-use of CDW and the
obligations of relevant parties.

Some additional Ordinances in the field of waste management, are the following:

—-Ordinance n°1 from June 4™ 2014 on the procedures and forms for providing information
about the waste treatment activities and the procedures for keeping public registers;

—-Ordinance n°2 from July 27" 2014 on waste classification;

—-Ordinance n°4 on conditions and requirements for the construction and operation of
incineration and co-incineration plants;

—-Ordinance n°6 from 27 August 2013 on the conditions and requirements for construction
and operation of landfills and other facilities and installations for recovery and disposal of
waste.

4.1.2 Waste management plans (WMP) and Strategies

Waste in Bulgaria is governed by the Ministry of Environment and Water, whose National
Strategic Plan sets out the overall aims in this area. The waste management strategy for the
period 2014-2020 is addressed in the national Development Plan, the Environment Health
National Action Plan and the two National Waste Management Programmes. One of these
programmes addresses CDW specifically: “Programme to achieve the targets for recycling
and recovery of construction and demolition waste”. The action plans have different
outcomes such as update of legal texts, use of recycled materials in specific type of
constructions and creation of standards and requirements for certifications in the building
sector.

Additionally, there is a specific National Strategic Plan for CDW Management for 2011-2020,
which presents more details than the National Waste Management plan, such as:

—recommendations and accordingly the legal requirements in Bulgaria
—the current situation and waste management practices and processes
— a forecast of activity and waste to be produced

— a presentation of different plans to reach the objectives
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—a choice of plan with concrete actions and indicators to measure the results.

From admistrative point of view:

—introduction of “green public procurement (GPP) criteria”;

—including recovery and recycling activities as a part of the National certificate construction
system ;

—identifying the main obligations and responsibility to the CDW generators: site waste
management plan, achievement of the recycling targets, special requirements for
construction design, requirements for selective demolition of buildings.

From economic and technical point of view:

—increasing of landfill tax;

—implementation of quality assurance system for the products, produced from recycled
CDW

— Establishing a network of facilities for CDW treatment, producing recycled material with
guaranteed quality.

Following those national plans, most municipalities created their own municipal waste

management programs, starting from the 2015, with specific sections focusing on CDW

management. These programs include a set of “soft” measures mainly related mainly to:

— Preparation of guidelines and sample standard requirements in the tender documents for
procurement of construction (by contracting authorities at central, regional and local level)
for: preparation for re-use, recycling and other recovery of construction waste;
preparation and implementation of management plans for construction waste as part of
the project construction documentation and implementation of these plans as a condition
for adjustment of investment projects; for use of recycled building materials in the
construction works; training for contracting authorities;

—Support for projects of branch organizations of the construction industry and the
production of building materials for the development of methodological and training
materials/information portals in application of the relevant national legislation and policies
relating to construction waste;

— Continued implementation of economic instruments through incentives and sanctions to
result in the achievement of objectives/deductions for disposal of household waste and
control;

—Integrated activities of recycling and recovery of waste from construction and demolition
of buildings in the national certification system for sustainable development in Bulgaria;

—Development and maintenance of a web-based platform for supply and demand of
recycled building materials and second-hand building materials and promotion of a
platform, etc.

The management plan for construction waste include:

—general data for the investment project;
—description of the subject of removal;
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— forecast of construction waste generated and the level of material recovery;
— forecast the type and quantity of products utilized for construction waste, which are used
in construction;
—measures to be taken in the management of construction waste generated in accordance
with the requirements of regulations and laws.
In the negotiation process for the award of construction works and / or removal of
construction contracting authority or authorized officer:

—determined responsible for the implementation of the management plan for construction
waste for the building;
When carrying out construction works and removal of buildings, construction waste must
be separated by type and transmitted for further material recovery.

An important requirement of the Bulgarian legislator is that construction waste has to be
collected, stored, transported and prepared for use separately.

This training is done on specially equipped sites — these are sites for recovery and
recycling of construction waste.

Generally, sites are of three types. Each site must meet specific requirements.
Requirements must meet construction waste:

— construction waste must comply with the requirements laid down in the investment
project construction;

—person making the material recovery through the use of construction waste backfilling
must have a document according to the requirements of the waste management for
activities waste treatment code R10.

4.1.3 Legal framework for sustainable management of CDW

Waste from construction and demolition operation are highly recyclable and reusable. Thus,
from environmental problem it can be transformed into a useful resource. This is a basic
approach to sustainable waste management imposed by the active EU policy in this sector.

Bulgarian legislation requires before starting construction works and/or removal of
construction contracting to prepare a management plan for construction waste.

With specific text, the legislature prohibits illegal dumping, incineration, and any other form
of unauthorized treatment of construction waste, including disposal in containers for
collection of household waste and packaging waste.

The main national instrument for sustainable management of CDW is the Ordinance on CDW
management, which has the aim to:

— Develop of CDW waste management model, to ensure implementation of legal framework,
technical infrastructure for CDW treatment;

—To ensure that by 2020, the preparing for re-use, recycling and other material recovery, of
non-hazardous construction and demolition waste shell be increased to a minimum of 70%
by weight;
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—To reduce the environmental impacts caused by generated CDW;
—To improve the efficiency of use of resources;

—To increase the investments in CDW management sector;

—To increase the responsibilities of pollutants.

Main requirements contained in the Ordinance are:

—selective deconstruction of buildings with separation of the main components

— separation of waste materials during the execution of construction and repair works;

—recycling of concrete , ceramics , asphalt and mineral components (Implementation of
Targets 70% until 2020

—implementation of CDW recycling products in infrastructure projects:

v
v
v

for construction of buildings - 2 % from total amount of construction products;
road construction - 10 %;

renovation works — 3%

— CDW MANAGEMENT PLAN

v
v
v
v

v

general information about the investment project -Annex Ne 2;
description of the demolition object -Annex Ne 3 ;
forecast CDW generation and the level of material recovery - Annex Ne 4;

estimates of the type and quantity of CDW recycling products implemented during
the project - Annex Ne 5;

measures to be taken relative to the CDW management

—TRANSPORT BOOK

v
v

Information for those who carry out the transportation of CO and — Annex 6

persons who are transferred to CO process works and removal.

— Specific waste stream recovery targets for every projects

v

AN N N NN

v

17 01 01 concrete - 85%;
17 01 02 bricks- 70%;

17 01 03 tiles - 70 %;

17 02 01 wood - 80%;

17 02 02 glass- 80%;

17 02 03 plastics- 80%;
17 03 02 asphalt- 80 %;
17 04 01 metals- 90 %;

— Specific CDW recovery targets for road and rail road construction sector - 80%.
Requirements do not apply to:

v

demolition of buildings with a gross floor area less than 100 square meters
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v’ reconstruction and renovation of buildings with an area less than 500 square meters
v’ renovation of use of buildings with an area less than 500 square meters

v Building with an area less than 300 square meters;

v' remove unusable or unsafe buildings, as ordered by the emergency authority.

In the National Construction and Demolition Waste Management Strategic Plan 2011-2020
there is a description of CDW management scenario:

— selective demolition of buildings,

— separate collection,

— high quality recycling of main streams — concrete, asphalt, ceramics, wood, plastic, metals
and glass.

Main priority is for construction of entire needed infrastructure for CDW recycling and

quality assurance of the final products, including achievement of high CDW recycling level.

4.1.4 Targets

According to Waste Framework Directive (WFD) by 2020, the preparing for re-use, recycling
and other material recovery of non-hazardous CDW should be increased to at least 70% of
their total weight, excluding contaminated soil, earth and rock masses from excavations in
natural state. These ambitious targets are envisaged in the national legislation by defining in
a stepwise manner by year the targets for recycling and other recovery, to achieve the
ultimate goal in 2020:

—by 1 January 2016 — at least 35% of the total weight of waste

—by 1 January 2018 — at least 55% of the total weight of waste

—by 1 January 2020 - at least 70% of the total weight of waste.

An important prerequisite for achieving these objectives are the adoption and respect of
proper actions, as described in the previous paragraph.

Recycled waste excludes backfilling purpose materials and energy recovery.

Targets for recovery of materials from non-hazardous construction and demolition waste
from 2014 to 2020 are given following the classification of the WFD (Table 5). The last two
lines are referred to road works and rail works:

Table 5. Targets for recovery of materials from non-hazardous construction and demolition waste [tons].

2016 2017 2018 2019 2020
17 01 01 Concrete 85% 85% 85% 85% 85%
17 01 02 Bricks 43% 50% 57% 63% 70%
17 01 03 Tiles and Ceramics 43% 50% 57% 63% 70%
17 02 01 Wood - untreated 67% 70% 73% 77% 80%
17 02 02 Glass - uncontaminated 44% 53% 62% 71% 80%
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2016 2017 2018 2019 2020
17 02 03 Plastic - excludes packaging 58% 63% 69% 74% 80%
waste
17 04 05 Iron and steel 90% 90% 90% 90% 90%
17 04 01 Copper, bronze and brass 90% 90% 90% 90% 90%
17 04 02 Aluminum 90% 90% 90% 90% 90%
17 04 03 Lead 90% 90% 90% 90% 90%
17 04 04 90% 90% 90% 90% 90%
17 04 06 Tin 90% 90% 90% 90% 90%
17 04 11 Other cables e 17 04 10 90% 90% 90% 90% 90%
Cables containing oil, coal tar and
other hazardous substances
17 03 02 Other bituminous mixtures 62% 67% 71% 76% 80%
Also, targets for use of recycled products are as follows (Table 6) [38]:

Table 6. Targets for use of recycled products.

2016 2017 2018 2019 2020
Construction of building financed by 1% 1.5% 1.5% 1.5% 2%
public funds
Construction of roads with public 8% 8% 8% 10% 10%
funds
Rehabilitation, renovation or 2% 2% 3% 3% 3%
reconstruction of roads financed by
public funds
Construction, reconstruction and 5% 5% 6% 7% 8%
renovation of other buildings with
technical infrastructure financed by
public funds
Recycling of construction waste for 10% 11% 11% 11% 12%
backfilling

4.1.5 End of Waste (EoW) status

In chapter 4 of the Ordinance on construction and demolition waste management and use of
recycled building materials, specific criteria are established when construction and
demolition waste becomes a recycled building material.
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4.2 Non legislative instruments (best practices, guidelines, recommendations...)

Bulgaria is associated to European Quality Association for Recycling e.V. (EQAR), founded in
2005. The activities of this association are:

—Promoting international cooperation and experience sharing between national quality
protection organizations and their members,

— Transfer of know-how on CDW recycling

—Supporting the dissemination of thinking on quality protection and quality assurance for
recycled building materials at European level.

Non-legislative instruments are:

— Economic instrument such as landfill tax which is increased between 2011 to 2014 years,
from 0.25 €/t to 17.5 €/t, for construction and demolition waste

—Voluntary agreement between government, business and construction industry

— Sustainability standards, such as BREAAM, LEED, HQE, DGNB. Out of these four standards,
DGNB is the most applied in Bulgaria, but still certification of sustainable buildings is
limited (about 10 project under all systems in Bulgaria). It is not compulsory for any project
type, and there is no big public awareness either.

4.3 CDW management performance — CDW data

4.3.1 CDW generation data

EUROSTAT database reports the following data (Table 7) for CDW generated between years
2010 and 2014.

Table 7. EUROSTAT database for CDW generated between years 2010 and 2014 [tons].

2010 2012 2014

Mineral waste from construction 27.109 624.332 491.341
Metal wastes, ferrous 1.244 10.225 11.893
Metal wastes, non-ferrous 19 7.233 315
Glass wastes 24 56 3
Plastic wastes 43 77 110
Wood wastes 409 15.356 1.721

Total 78.880| 1.032.651 1.340.467
4.3.2 CDW treatment data
Main treatment options for CDW in Bulgaria are:
— Landfill
— Recycling into aggregates for read construction or backfilling
— Re-use
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— Energy recovery.

The Ordinance N.1 of 4 June 2014 states that quantitative and qualitative CDW data shall be
collected annually by the companies for collecting, transporting, treating and using recycled
CDW, but no public data was found yet. Data published by EUROSTAT deal with different
waste categories becoming from all the economic activities. Therefore, only for the category
“Mineral waste from construction”, data can be considered reliable, as reported in the Table
8.

Table 8. EUROSTAT database for “Mineral waste from construction” [tons]

Mineral waste from construction 2010 2012 2014
Landfill / disposal (D1-D7, D12) 18.814 417.774 29.503
Deposit onto or into land 18.797 417.774 29.503
Land treatment and release into water bodies 17 0 0
Incineration / disposal (D10) 23 8.656 2
Incineration / energy recovery (R1) 0 0 0
Recovery other than energy recovery 30.040 60.606 652.508
Recovery other than energy recovery - backfilling 0 0 0
Recovery other than energy recovery - except backfilling 30.040 60.606 652.508
Total waste treatment 48.877 487.036 682.013

4.3.3 CDW exports/imports data

Very low and variable quantities of imports/exports of CDW are reported by National
Statistics Institute, as write in the Deloitte factsheet (Table 9).

Table 9. Quantities of imports/exports of CDW reported by National Statistics Institute
2008 2009 2010 2011 2012 2013

Quantities of CDW - 3 - 5.743 -

exported (Ktons)

Experts believe that imports and exports of CDW is not developed at all in Bulgaria to this
date due to a lack of:

—Information of the concerned players;

— Incentive to recycle;

— Maturity of treatment facilities and capacities in neighbouring countries offering a cross-
border service with a substantial financial benefit for the Bulgarian companies.
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4.3.4 CDW treatment facilities data

The last known data about CDW treatment facilities traces at year 2013, as reported in the
DELOITTE factsheet. Data as of September 2013 shows that the country counts 12 municipal
landfills for construction waste, 113 municipal landfills and 32 regional landfills. Among
these landfills, only the regional ones are compliant with the EU legislation. The other
landfills accept all kind of CDW, such as bricks, tiles and ceramics, mixed materials, soil,
stones.

The 2014-2020 plan from the Ministry of Environment and Water states that, according to
the actual distribution of facilities, 28 regions are targeted for the construction of mobile and
fixed treatment facilities:

- 14 fixed platforms with total capacity 1 040 000 tons per year;
- 14 mobile platforms with total capacity 790 000 tons per year.

In 2014, there are several fixed and mobile facilities for recycling construction waste
operating in major cities such as Sofia, Rousse and Burgas.

Construction projects of facilities are ongoing, led by regional administrations.

4.3.5 Future projections of CDW generation and treatment

No data found about this topic.

4.3.6 Methodology for CDW statistics
The methodology for CDW statistics of data reported in this document follows Eurostat
guidelines.

4.4 C&D waste management in practice

4.4.1 CDW management initiatives

No data found

4.4.2 Drivers / barriers to increase CDW recycling

— Economic barriers: High availability and low cost of raw materials
v" The main corresponding policy option to overcome this is making landfilling of waste
unattractive, by introducing a ban or high levies on landfilling

— Cultural barriers: Misconception of the quality of recycled products
v" Turning waste into a valuable raw material: this can be achieved through quality
certification of secondary raw material from CDW

v" Communicating on the benefits of secondary raw material
v" Development of end-of-waste criteria

v" Green Public Procurement (GPP)
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—Technical barriers: ineffective sorting and contamination of the waste flows
v Encourage the sorting of CDW “at source”

v" Selective demolition / controlled deconstruction.
4.5 CDW sector characterization
4.5.1 CDW materials (CONCRETE, BRICKS, TILES AND CERAMIC, ASPHALT, WOOD, GYPSUM)

Product description and applications

Concrete appears in two forms in the waste. Structural elements of building have reinforced
concrete, while foundations have mass non-reinforced concrete. Concrete constitute more
than 40% of waste generated. Main applications in the construction sector are: buildings,
roads and infrastructure.

Bricks and masonry are generally mixed with cement, mortar or lime. Masonry can be
recycled with or without mortar separation. Main applications in the construction sector are
masonry construction especially for building.

Ceramic construction products are used mainly for buildings. After a building is demolished,
ceramic construction products can be crushed and then used as secondary raw materials for
different applications. Recycled tiles are almost identical to bricks. Tile is, often, mixed with
brick in final recycled product. Main application in the construction sector are: covering of
roofs, floors and walls.

Even though gypsum comprises a small share of the stony CDW material, it is 100% and
eternally recyclable thanks to its chemical composition.

Asphalt waste application in the construction sector is pavement for road construction and
maintenance.

Wood recovered in good condition from beams, window frames, doors, partitions and other
fittings is reused. Wooden material can, next to or after being re-used, recycled for roof
structure, building framework, floors, doors, etc.

Quantitative analysis

No data found
Recovery techniques

Recovery techniques for several building materials are reported in Table 10

Table 10. Recovery techniques

CDW material Recovery techniques

Concrete - Landfill
- recycling into aggregates for road construction or backfilling
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CDW material Recovery techniques

- recycling into aggregates for concrete production
re-use of precast elements (concrete blocks)

Bricks - landfill

- recycling (replaces sand, gravel, stones, rocks e.g. to fill roads, to
produce tennis sand, to serve as aggregate in concrete

re-use

Ceramics and tiles - landfill

- recycling (replaces sand, gravel, stones, rocks e.g. to fill roads, to
produce tennis sand, to serve as aggregate in concrete

re-use

Gypsum - landfill
recycling into new plasterboards (In substitution of natural gypsum or In
substitution of synthetic gypsum)

Asphalt - landfill,
- recycling in a stationary plan,
in-situ, recycling, material recovery

Wood - landfill
- recycling into derived timber products,
energy recovery

Concrete - Landfill

- recycling into aggregates for road construction or backfilling
- recycling into aggregates for concrete production

re-use of precast elements (concrete blocks)

Environmental and economic impacts of CDW waste management

— Saving the natural resources

— Low material consumption

— Low transport costs

— Low emissions

— Low cost for landfilling

— Preserve the environment and human health.

Drivers / barriers to increase recycling

Please refer to Section 4.4.2

4.5.2 Recycled materials from CDW

The construction market going down also affects the recycled products market. So far only
three of the most common and significant materials are recycled from the 22 existing
platforms: concrete, reinforced concrete and ceramics.
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In practice, even if recyclers have recycling authorizations for a wider range of codes of
products, in reality it appears that CDW can be refused to the transporter coming to dispose
of the waste as it is considered to have too poor recoverable output, as it is been observed
with ceramics for example.

4.5.3 Market conditions / costs and benefits

The construction industry in 2015 was characterized by favorable dynamics and a change in
the growing negative trend established over the years.

Statistical data for some indicators bear a positive sign and indicate the expected pace of
recovery and rebuilding growth of the construction sector.

The ranking by economic indicators in comparative aspect registers optimism and positive
outlook for the industry. The illustrated growth is mainly based on completed EU projects in
the area of road and water supply and sewage infrastructure.

The construction industry in 2015, according to preliminary data, formed 4.7% of the total
gross value added for the economy.

In the future, the main priorities of the industry should be searching for and finding
mechanisms for better absorption of EU funds as a major factor of growth rates in the
construction industry at this stage.

The estimates of the Construction Chamber in Bulgaria for 2016 bring more optimism. After
record low levels of construction volumes, the construction sector is set for a slow return to
a positive rate in 2016.

There are still obstacles, which need to be eliminated:

—Still there are no factors for sufficiently secure environment enabling companies and
related suppliers to show growth and positive development trends.

— Lack of activity and good conditions for stimulating the investments.

—There is indebtedness of the business to the banks as well as intercompany indebtedness.
There are initiated projects where the banks had stopped the financing at some stage due
to non-repayments on loans.

—Intercompany deficit persists; there is no free cash. Indicative is the fact of a significant
drop of nearly 62.0% on an annual basis in tangible fixed assets in 2015.

—The banking crisis in 2014 in Bulgaria left significant impact and the signs could be seen in
2015. Many of the construction companies are still trapped in the banking crisis. The
business remained on the market, but a serious economic revaluation of the business
programs had to be made.

—What should be the priorities for the construction sector development the in the future:

v" Investment in ,green economy”.

v" More funds in the state budget for public investment — public procurement.
v" Development of small and medium businesses.

v Creating conditions by the government for attracting foreign investment.
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v Progress in absorption of funds under EU-funded programs.
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5. CROATIA
5.1 Legal Framework — Waste Management Plans and Strategies

5.1.1 National Legislation concerning CDW

The main legislation for Waste Management in Croatia is the Law on Sustainable Waste
Management (OG 94/13), which has been in force since 23.07.2013.

The relevant legislation governing various aspects of CDW management is in line with the
European WFD which was officially transposed into the Croatian law. Related regulations
include:

— Act on Sustainable Waste Management (OG No. 94/13)

— Waste Management Strategy of the Republic of Croatia (OG No. 130/05)

— Ordinance on waste management (OG No. 23/14, 51/14, 121/15, 132/15)

— Ordinance on by-products and end-of-waste status (OG No. 117/14)

— Waste Management Plan of the Republic of Croatia for 2007-2015 (OG No. 85/07,126/10,
31/11, 46/15)

— Ordinance on the waste catalogue (Official Gazette 90/15)

—Ordinance on the methods and conditions for the landfill of waste, categories and
operational requirements for waste landfills (Official Gazette 114/15)

— Ordinance on construction waste and waste containing asbestos (Official Gazette 69/16)

—Ordinance on thermal treatment of waste (Official Gazette 75/16)

— Decision on the adoption of the Waste Management Plan of the Republic of Croatia for the
period 2017 — 2022 (Official Gazette 3/17)

5.1.2 Waste management plans (WMP) and Strategies

On the national level, two relevant waste management development frameworks are in
force: the Croatian Waste Management Strategy for the period 2005-2025 and the related
Waste Management Plan for the period 2007-2015. A draft National Waste Management
Plan 2015-2021 was published on September 21 2015 for public consultation.

The Croatian Waste Management Strategy includes the assessment of the current situation,
main waste-management objectives and measures, hazardous-waste management
measures and guidelines for the recovery and disposal of waste.

The Strategy also tackles the area of CDW in two separate sections (2.3.2. and 4.2.2) and
provides an overview of the current state of CDW in Croatia as well as guidelines for the
CDW management system improvement, such as:

—educate and inform all participants in the construction waste management process,

— prevent uncontrolled disposal of construction waste in municipal landfills and elsewhere,

— establish full control over construction waste streams, from the place of waste generation
to the place of final use/disposal, including improvement of the information system,

—introduce recovery systems for all types of construction waste and for up to 80 percent of
total quantities,
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—encourage use of construction materials that are environment-friendly,
—regulate construction waste management through implementation regulations and
namely:
v specify the obligation to plan construction waste management in the period
following removal of a built facility, and

v' specify the obligation to also plan such management for other construction waste
situated on the same lot,

—inspect, at the county level, all landfills in which construction waste is disposed of; based
on the analysis of data about all landfills, use appropriate landfills for the disposal of inert
waste, while other landfills must be improved and closed down,

—make sure that maximum quantities of construction waste are submitted to recovery
and/or recycling so as to obtain new construction materials which are, by their quality,
equal to other construction materials,

—inert landfill sites will be opened in individual counties and in the City of Zagreb - either as
separate sites or next to municipal waste landfills; as a rule, they will be organized in the
scope of waste management centres and will have mobile or stationary treatment
facilities; in the transition period, portions of municipal landfills may be used for sorted
and recovered construction waste as needed for some parts of landfills (subject to
approval by the competent authority),

—advance and improve the system for the separate collection and recycling of individual
types of construction waste, and establish centres for the recovery and disposal of
construction waste.

The recently published NWMP (National Waste Management Plan) includes the following

measures aimed at increasing waste prevention activities, about CDW:

1. Encourage the reuse of materials from demolition but establishing an incentive fee for
these materials.

2. Promotion of sustainable construction by developing a guide to sustainable construction.

3. Encouraging the exchange and re-use of products through development of a framework
and guidelines for undertaking reuse activities in Croatia.

Although some detail is provided on some of these measures, the current version of the plan
does not include a timetable of when these measures will be implemented.
5.1.3 Legal framework for sustainable management of CDW

Measures for a sustainable management of CDW in Croatia are contained in the mentioned
National Legislation. Particularly, the Act of Sustainable Waste Management, at Art.35,
defines the obligation of separate collection for different materials.

5.1.4 Targets

The only national target concerning CDW is consistent with WFD target and is defined in
Article 55 of the Act on Sustainable Waste Management; it states that 70 % of the CDW mass
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have to be recovered and recycled, according to the Directive 2008/98/EC of the European
Parliament and of the Council. By 1 January 2020 the Republic of Croatia shall take measures
to ensure the preparation for re-use, recycling and other material recovery of nonhazardous
construction waste, including the backfilling and spreading of waste, when such waste are
used in place of other materials, excluding the material from nature specified under waste
code 17 05 04 — soil and stones.

5.1.5 End of Waste (EoW) status

In chapter 4 of the Ordinance on construction and demolition waste management and use of
recycled building materials, specific criteria are established when construction and
demolition waste becomes a recycled building material.

More details are contained in the “Ordinance on by-products and end-of-waste status (OG
No. 117/14)”, in which special EoW status requirements have been established for seven
CDW types by reference to recovery activities for the manufacture of building products:

— Concrete, bricks, tiles and ceramics

—Wood, glass and plastic

— Bituminous mixtures

— Coal tar and tarred products

—Soil (including excavated soil form contaminated sites), stones and dredging spoil

—Insulating materials and asbestos-containing construction materials, gypsum-based
construction material

— Other construction and demolition wastes.

Draft rules establishing the EoW status criteria, in line with the European ones, for
aggregates derived from CDW and waste from public works for the use in road applications
are being prepared.

5.2 Non legislative instruments (best practices, guidelines, recommendations...)

Among non-legislative instruments there is the publication “Construction and demolition
waste management plan”, developed within the project LIFEO5 TCY/CRO/00014 CONWAS
“Development of sustainable construction and demolition waste management system for
Croatia”. This document represents the implementation document of the Waste
Management Strategy with the basic objective of establishing a complete and sustainable
system of waste management. The study presents measures for realization of the objectives
of the Construction and Demolition Waste Management Plan that refer to the legislation and
regulations, to activities of counties, the City of Zagreb, towns and municipalities; measures
of collecting, separating, recovery and recycling of construction and demolition waste,
measures of disposal of construction and demolition waste and management of special-
category construction and demolition waste as well as informative-and-educational
measures.

In Croatia, since 2010 there is the Croatia Green Building Council, with the aim to educate,
and to spread the information and knowledge about planning and building of construction
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projects and their use with the goal of sustainability, taking in consideration the interests of
those who use the facilities, environmental protection, social responsibility and economic
viability.

In the last years, in Croatia, more and more investors turn to green building. Therefore the

need for national certification consultants, according to international standards of green
building, is increasing and one of the most known certification systems is LEED.

5.3 CDW management performance — CDW data

5.3.1 CDW generation data

EUROSTAT database reports the following data for CDW generated between years 2010 and

2014 (Table 11).

Table 11. EUROSTAT database for CDW generated between years 2010 and 2014 [tons].

2010 2012 2014

Mineral waste for construction 1.064 169.361 164.440
Metal wastes, ferrous 2.038 82.721 128.446
Metal wastes, non-ferrous 7 10.162 11.623
Glass wastes 77 920 1.679
Plastic wastes 15 225 367
Wood wastes 23 289 3.274

Total 7.656 682.058 621.307

5.3.2 CDW treatment data

Data published by EUROSTAT deals with different waste categories coming from all the
economic activities. Therefore, only for the category “Mineral waste from construction”,
data can be considered reliable, as in the Table 12.

Table 12. EUROSTAT database for “Mineral waste from construction” [tons]

Mineral waste from construction 2010 2012 2014

Landfill / disposal (D1-D7, D12) 40.333 121.345 86.801
Deposit onto or into land 40.333 121.345 86.801
Land treatment and release into water bodies 0 0 0
Incineration / disposal (D10) 1.500 0 0
Incineration / energy recovery (R1) 1.522 30 3.160
Recovery other than energy recovery 997 128.818 197.478
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Mineral waste from construction 2010 2012 2014

Recovery other than energy recovery - backfilling 0 0 5.701

Recovery other than energy recovery - except backfilling 997 128.818 191.777
Total waste treatment 44.352 250.193 287.439

The practice of CDW pre-treatment activities (mechanical sorting, biological treatment,
physic-chemical treatments) is not followed in Croatia. According to the provided
information, waste originating from construction or demolition operation are disposed on
the site (heaped together) or they are immediately covered. In addition, CDW are not
treated/recycled on the site and no such data exist.

5.3.3 CDW exports/imports data

No data found.

5.3.4 CDW treatment facilities data
No data found.

5.3.5 Future projections of CDW generation and treatment

No data found.

5.3.6 Methodology for CDW statistics
The methodology for CDW statistics of data reported in this document follows Eurostat
guidelines.

5.4 C&D waste management in practice

5.4.1 CDW management initiatives

Voluntary agreement between government, business and construction industry are
examples of initiatives in CDW management but not public information are found.

5.4.2 Drivers / barriers to increase CDW recycling
Main obstacles and drivers to sustainable COW management are:

a) Legislation and regulation
- Clear CDW recycling policies or rules are yet to be defined and implemented,
including legal provisions regarding the enforcement of the CDW legislation. The
current human and financial resources seem insufficient.
- EoW status and criteria have been defined by law.
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- Croatian Government is working on strategic documents and regulation and it will
soon introduce new CDW rules proving a more detailed and clearer definition and
explanation of the regulation.

b) Treatment facilities and their territorial network:

- There is a need for more (organized) CDW collection sites, there are still insufficient
selective separation facilities in place and most CDW is disposed in regular solid-
waste landfills (around 50 % according to the data from the Croatian Waste
Management Strategy).

- There is a high transportation and disposal costs.

- National strategic programs and EU funding priorities promote the establishment of
treatment facilities.

¢) Monitoring system:

- There are still a number of wild landfills, as indicated by large unreported quantities
of waste.

- There are a relatively low rate of data collection about treated waste and related
facilities.

- There is a strong engagement of the Croatian Environmental Agency in improving the
system based on the announced changes to the data management system.

d) Public awareness:

- There is a lack of interest in not only CDW waste management, but the waste
management in general, with relatively scarce CDW-specific information, brochures
and education. A higher engagement by all stakeholders is needed.

e) Public procurement:

- There are no specific initiatives around public procurement to support the use of

recycled materials from CDW or environmentally sound materials.
f) Market conditions

- Market prices and operating costs of CDW sorting, recovery and recycling are still

considered too high according to the stakeholder interviews.

5.5 CDW sector characterization
5.5.1 CDW materials (CONCRETE, BRICKS, TILES AND CERAMIC, ASPHALT, WOOD, GYPSUM)
Product description and applications

The types of materials that can appear in construction and demolition waste depending on
the type of construction work are shown in Table 13.

Table 13. Types of materials that can appear in construction and demolition waste

Excavation Structural Engineering Building Mixed construction and
Construction demolition waste

Earth (peat) Bitumen (asphalt) or | Concrete Wood

Sand, gravel concrete-bound material Brick Plastics

Clay, loam Sand, gravel, crushed stone | Limestone Paper, cardboard

Stone Mortar Metal
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Excavation Structural Engineering Building Mixed construction and
Construction demolition waste
Plaster Cables
Expanded clay Paint, lacquer
Gaseous concrete Rubble
Clinker
Natural stone

According to CONWAS publication, CDW are sorted into two basic groups immediately at
waste origin:

1. Homogeneous construction and demolition waste whose recovery or
recycling is easier in technical-technological sense, and recycled materials are
technically applicable without any special restrictions, is divided into following types:

e Asphalt scrap (waste from destruction of asphalt curtains) and mixed asphalt and
concrete scrap — from the Waste Catalogue: 17 03 — Bitumen mixtures, coal tar and
products containing tar

e Concrete scrap (waste from demolition of concrete structures) — from the Waste
Catalogue: 17 01 01 — Concrete

¢ Stone waste (construction and demolition waste containing stone materials only) —
from the Waste Catalogue: 17 05 — Soil, stones and excavator yield

¢ Separated brick and roofing-tile scrap in building demolition (“ceramic” scrap) —
from the Waste Catalogue: 17 01 02 bricks and 17 01 03 - roofingtiles/tiles and
ceramic ware

¢ Glass, paper, plastics from the Waste Catalogue 17 02 01, 17 02 02,17 02 03

2. Mixed construction waste whose recovery is complicated in technical-
technological sense, and the recycled materials are technically applicable as building
materials with predetermined restrictions and are divided into following types:

e Mineral (inert) construction waste, rubble (mixed inert construction waste of
mineral composition from demolition of recent construction without considerable
brick content) — from the Waste Catalogue: 17 01 06* — Mixtures or separate
fractions of concrete, bricks, roofing-tiles/tiles and ceramic ware containing
hazardous substances, and 17 01 07 — Mixtures or separate fractions of concrete,
bricks, roofing-tiles/tiles and ceramic ware which are not listed under 17 01 06

¢ Mineral (inert) construction waste with brick and roofing-tile scrap (mixed
construction waste from demolition of older construction with a considerable
content brick and roofing-tile content) — from the Waste Catalogue: 17 01 06* —
Mixtures or separate fractions of concrete, bricks, roofing-tiles/tiles and ceramic
ware which contain hazardous substances, and 17 01 07 — Mixtures or separate
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fractions of concrete, bricks, roofing-tiles/tiles and ceramic ware which are not listed
under 17 01 06 and 17 08 Plaster-based construction materials

¢ Uncategorised construction waste (mixed construction or demolition waste of
various composition with a possible partial content of non-mineral elements) — from

the Waste Catalogue: 17 09 Other demolition waste.

Raw materials obtained from recycling of construction and demolition waste can be also

used as:

— o material for structural layers of roads, pathways, car parks

— ¢ admixture for new asphalt-concrete mixtures
— e admixture to various types of concrete

— » material for production of concrete elements and constructions

Some possibilities of re-use waste materials from building construction and structural
engineering after recycling processes are:

Table 14. Possibilities of re-use of waste materials from building construction and structural engineering

Type of material

Origin

Application

Pure brick scrap

Brick production

Admixture for production of
wall elements, concrete,
light concrete, stabilization,
drainage layers, filling,
levelling

Mixed demolition scarp in
building construction with
brick scrap (rubble mixed with
brick)

Housing construction,

Building construction

Admixture for production of
wall elements, concrete,
light concrete, stabilization,
drainage layers, filling,
levelling, final floor layers.

Mixed demolition scrap in|Industry, building construction Levelling stabilization,

building construction construction  of  sports
grounds.

Mineral waste Industry, building construction Levelling, construction of

sports grounds — drainage

Recycled sand

Industry, building construction

Basis for laying
infrastructural pipes (gas,
water etc.)

Asphalt scrap

Road construction

Unbound upper supporting

layers, unbound lower
supporting layers, bound
supporting layers,

construction of farm roads,
admixtures  for  asphalt
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Type of material Origin Application
production
Concrete scrap Road construction, bridge | Unbound upper supporting

construction, industrial construction layers, unbound lower
supporting layers, cement-
bound supporting layers,
construction of farm roads,
admixtures for concrete
production, drainage layers

Mixed asphalt/concrete scrap |Road construction, car parks, bridge| Unbound upper supporting

construction layers, unbound lower
supporting layers, bound
supporting layers,

construction of farm roads

Pure brick scrap Brick production Admixture for production of
wall elements, concrete,
light concrete, stabilization,
drainage layers, filling,
levelling

After recycling process there is also some “useless material” left which could be used for
filling up areas planned to be levelled and designed, or used as road base, especially farm
roads and construction of noise buffers near some roads. Such “useless materials” are
environmentally non-hazardous materials when permanently disposed or materials whose
further processing does not yield raw material for products of value.

Quantitative analysis

No data found

Recovery techniques

Recovery techniques in Croatia are:

— Disposal, recovery and storage: this technique is regulated by the Minister responsible for
environment protection by way of the Ordinance on Construction and demolition waste
management. Disposal of CDW is proposed following the classification given in paragraph
5.1.1.

—Separation, collection, recycling and recovery. This technique is possible if conducted by
means of separate collection at waste origin and afterwards packaging waste is handled in
the way defined by regulations for such waste type. Only if such separation is ecologically
and economically unjustified the waste does not have to be separated and it is collected in
joint containers and sorted at waste sorting facilities.

Environmental and economic impacts of COW waste management
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—Saving the natural resources

— Low material consumption

— Low transport costs

— Low emissions

— Low cost for landfilling

— Preserve the environment and human health.

5.5.2 Recycled materials from CDW

Even if there are different possibilities to recycling CDW, as reported in paragraph 5.1.1,
active recycling activities are not yet developed. As a result, there are no CDW products or
their consumption. End-of-waste criteria for aggregates are not established. So far, the
criteria have been adopted for iron, aluminum, copper and glass.

5.5.3 Market conditions / costs and benefits

There are no financial incentives for recycling CDW and there are no penalties either.
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6. CYPRUS
6.1 Legal Framework — Waste Management Plans and Strategies

6.1.1 National Legislation concerning CDW

Cyprus has transposed the revised EU Waste Framework Directive 2008/98/EC on Waste
(WFD 2008/98/EC) [45] into national law (Waste Law of 2011 N. 185(1)/2011[46] and
subsequent amendments [47]).

In addition, The Solid and Hazardous Waste (Management of Excavation, Construction and
Demolition Waste) Regulations of 2011 (P.I. 159/2011) [48] and subsequent amendments
[49] impose conditions and measures for the proper management of Excavation,
Construction and Demolition Waste (ECDW) in accordance with the Waste Law of 2011 N.
185(1)/2011 [46] and subsequent amendments[49].

6.1.2 Waste management plans (WMP) and Strategies

The Waste Management Plan of Cyprus [50] was published in 2004 by the Department of
Environment and contains a section for the management of CDW. However, its CDW
generation data for the period (1996-1999) and the management options are considered
outdated and do not reflect the current situation in Cyprus [51]. No other document
specifically related to CDW has been published by the Department of Environment.

6.1.3 Legal framework for sustainable management of CDW

According to the Construction and Demolition Waste Management in Cyprus Report [51]
existing pieces of legislation which promote the sustainable management of CDW are listed
as follows:

National/Regional Obligation for Selective Demolition
No specific National/Regional Obligation for Selective Demolition exists.
National/Regional Sorting Obligation (on-site or in sorting facility)
No specific National/Regional Sorting Obligation exists.

National/Regional Separate Collection Obligation for Different Materials (such as iron,
steel, plastic and glass)

No specific National/Regional Separate Collection Obligation for Different Materials exists.
Obligation for Separate Collection and Management of Hazardous CDW

Yes-The Solid and Hazardous Waste (Management of Excavation, Construction and
Demolition Waste) Regulations of 2011 (P.I. 159/2011) [48] and subsequent amendments
[49].

Related Green Public Procurement Requirements

No
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Obligation for Participation to, or Establishment of CDW Management Systems, by
the Construction/Demolition Project Contractors

Yes-The Solid and Hazardous Waste (Management of Excavation, Construction and
Demolition Waste) Regulations of 2011 (P.. 159/2011) [48] and subsequent
amendments[49].

Obligation to Submit Detailed CDW Management Plan for the Amount of CDW
Generated from the Construction/Demolition Activities by the Project Contractors

Yes-The Solid and Hazardous Waste (Management of Excavation, Construction and
Demolition Waste) Regulations of 2011 (P.I. 159/2011) [48] and subsequent
amendments[49].

Obligation of Contractors to follow the Principles of the Waste Hierarchy Throughout
the Duration of the Construction Project

Yes-The Solid and Hazardous Waste (Management of Excavation, Construction and
Demolition Waste) Regulations of 2011 (P.I. 159/2011) [48] and subsequent
amendments[49].

Obligation of Contractors to Maintain Detailed Register of CDW Quantities
Generated, by Waste Type and its Treatment Options

Yes-The Solid and Hazardous Waste (Management of Excavation, Construction and
Demolition Waste) Regulations of 2011 (P.I. 159/2011) [48] and subsequent
amendments[49].

Obligation of Contractors to Increase the Use of Recycled Materials and Receive
Recycled Materials from the Official CDW Management Systems for Use in the
Construction Projects

Yes-The Solid and Hazardous Waste (Management of Excavation, Construction and
Demolition Waste) Regulations of 2011 (P.. 159/2011) [48] and subsequent
amendments[49].

Obligation of Collection of CDW Only by the Certified Systems of Alternative CDW
Management

Yes-The Solid and Hazardous Waste (Management of Excavation, Construction and
Demolition Waste) Regulations of 2011 (P.. 159/2011) [48] and subsequent
amendments[49].

Obligation for the Re-use or Return Back to the Supplier of Any Recycled Construction
Materials Not Used in the Construction Project

Yes-The Solid and Hazardous Waste (Management of Excavation, Construction and
Demolition Waste) Regulations of 2011 (P.I. 159/2011) [48] and subsequent
amendments[49].
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6.1.4 Targets

The only target applicable to Cyprus related to CDW is the 70% target for re-use, recycling
and recovery by 2020 in accordance with WFD 2008/98/EC [45]. No targets for the re-use,
recycling or recovery of specific CDW materials used in construction have been set.

6.1.5 End of Waste (EoW) status

At present, no End of Waste (EoW) criteria exist in Cyprus.

6.2 Non legislative instruments (best practices, guidelines, recommendations...)

There is very limited use of non-legislative instruments (i.e. best practices, guidelines,
recommendations etc.) in Cyprus, which deal with the re-use, recycling and recovery of
CDW.

A notable exception is the non-profit Cyprus Recycling Organisation (OAK) which was the
first Excavation, Construction and Demolition Waste (ECDW) Management System to be
authorized in 2014. During its first year of operation, 120 out of 2200 registered construction
contractors in Cyprus became its members. In its Annual Report for 2014 [52], OAK
estimated that its members, which only represent 7% of the total number of contractors in
the country, generated 220000 tonnes of ECDW (approximately 49% of the total amount of
ECDW generated in 2014). The above amount of ECDW was managed in accordance with
national and European legislation leading to the recovery of 200000 tonnes (recovery rate of
90%). However, the report raised strong concerns regarding the fate of 230000 tonnes of
ECDW (including hazardous ECDW) which were generated by the vast majority of
contractors which are not members of OAK.

In 2015, a second ECDW Management System known as Cypriot Organisation for the
Treatment of Waste (KODA) was licensed by the Cypriot Ministry of the Interior.

6.3 CDW management performance — CDW data

6.3.1 CDW generation data

In Cyprus, CDW generation data is obtained by the Statistical Service of Cyprus (CYSTAT)
through surveys in accordance with Regulation EC No. 2150/2002 On Waste Statistics [53].
The above data is supplemented with estimations provided by the Statistical Office of the
European Union (EUROSTAT). Statistical estimations are necessary in order to fill in gaps and
improve the low-accuracy of existing data. However, large quantities of generated CDW are
not properly reported. Consequently, official data on CDW generation based on surveys and
estimations might not be representative of the real situation in the country [51].

EUROSTAT data for mineral CDW generation (NACE R2 Code: F, Waste Code: W121) for years
2010, 2012 and 2014[54] are shown in Table 15 below.
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Table 15. Mineral CDW generation data in Cyprus for years 2010, 2012 and 2014 (Data published by EUROSTAT)

CDW Generation
Year Hazardous Non-hazardous Total
[tons] [tons] [tons]
2010 11404 145369 156773
2012 0 130369 130369
2014 0 148384 148384

The reliability of the above data is questionable since no hazardous CDW was reported in
2012 and 2014 compared to 11404 tons generated in 2010.

6.3.2 CDW treatment data

In Cyprus, CDW treatment data is obtained by the Statistical Service of Cyprus (CYSTAT)
through surveys in accordance with Regulation EC No. 2150/2002 On Waste Statistics [53].
The above data is supplemented with estimations provided by the Statistical Office of the
European Union (EUROSTAT). Statistical estimations are necessary in order to fill in gaps and
improve the low-accuracy of existing data. However, large quantities of generated CDW are
not properly reported. Consequently, official data on CDW generation based on surveys and
estimations might not be representative of the real situation in the country [51].

EUROSTAT data for mineral CDW treatment (Waste Code: 121) for years 2010, 2012 and
2014[54] is shown in Table 16.

Table 16. Mineral CDW treatment data in Cyprus for years 2010, 2012 and 2014 (Data published by EUROSTAT

Deposit onto or into land Recovery other than energy
Total CDW Treated
E -
Year Backfilling Ba;(kcf?ﬁitn (Ha:}ardo:s +Non
Hazardous Non-hazardous Non- Non- & azandouis)
(tonnes) (tonnes) hazardous (tonnes)
— hazardous
(tonnes)

2010 11410 148360 481 0
2012 0 54801 21291 62129
2014 0 68949 0 42283

Comparison of Table 15 and Table 16 reveals an ongoing discrepancy between the reported
guantities of mineral CDW generated and managed. However, as more ECDW Management
Systems become operational the above discrepancy will be significantly limited, leading to
more accurate data [55].
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6.3.3 CDW exports/imports data

At present, no data is available related to exports/imports of CDW.

6.3.4 CDW treatment facilities data

Currently in Cyprus, there are three licensed facilities for treatment of CDW. These are M. S.
(Skyra) Vassas Ltd [56], Skyra Lima Ltd [57] and CH Mylonas Quarries Ltd [58]. The facilities
are licensed to perform D1 (Landfill), D13 (Blending or mixing prior to submission to any of
the operations numbered D1 to D12) and D15 (Storage pending any of the operations
numbered D1 to D14) disposal operations in accordance with the classification in Annex | of
the WFD 2008/98/EC [45]. They are also licensed to perform R4 (Recycling/reclamation of
metals and metal compounds), R5 (Recycling/reclamation of other inorganic materials) and
R13 (Accumulation of material intended for any operation numbered R1 to R12) recovery
operations in accordance with the classification in Annex Il of the WFD 2008/98/EC [45].
There is no available data regarding the capacity of the above facilities for recovery or
disposal operations.

6.3.5 Future projections of CDW generation and treatment

Currently, there are no official future projections of CDW generation and treatment.
However, CDW generation data is directly related to the performance of the construction
industry and CDW Management Systems such as OAK use the data provided by CYSTAT to
estimate future CDW generation [51].

6.3.6 Methodology for CDW statistics

In Cyprus, the methodology used for collecting data on CDW generation and treatment
complies with EUROSTAT guidelines [51] .

6.4 C&D waste management in practice

6.4.1 CDW management initiatives

No CDW management initiatives outside the existing legal framework are known to exist in
Cyprus. However, efforts are being made by OAK to raise awareness of its members
(construction contractors), their clients, regional/national administrative authorities and the
public regarding the benefits of proper treatment of CDW. This is mainly done by organising
frequent seminars all over the country and publishing relevant information online [59] -
[65][36].

6.4.2 Drivers / barriers to increase CDW recycling

Factors which act both as drivers and barriers for increasing CDW recycling include
legislation and regulation, number of regional treatment facilities, number of CDW
management systems, data reporting and construction work contracts. More specifically:

— Creation of a legal framework for CDW management by transposing WFD 2008/98/EC [45]
has acted as a driver for increasing CDW recycling. However, there is a clear lack of
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implementation of the above legislation due to low organisational capacity of the public
administration. In addition, the mentality of most construction contractors in Cyprus is that
CDW is not an important issue. It can be disposed more or less anywhere and left there as
it is mostly inert material which is not hazardous for humans or the environment [51].

—The recent construction of a third licensed facility for CDW treatment (CH Mylonas
Quarries Ltd) has significantly increased the CDW treatment capacity of the country.
However, there is still not sufficient capacity. In addition, existing facilities are not able to
satisfactory cover the entire country. As a result, CDW generated in many areas of the
country has to be transported over long distances for treatment. This significantly
increases the treatment costs leading to uncontrolled disposal in illegal landfills [51].

—The existence of two collective (OAK and KOAA) and three single-member (established
by a single construction contractor/producer of CDW) CDW Management Systems [66] has
acted as a driver for increasing CDW recycling. However, there is a significant lack of
knowledge and experience when it comes to design and implementation of CDW
management activities. In addition, the mentality of most construction contractors in
Cyprus regarding proper management of CDW acts as a barrier.

—The obligation of the licensed CDW Management Systems to report data obtained by their
members on CDW treatment has acted as a driver for increasing CDW recycling. In
addition, their estimates on future CDW generation and treatment point towards the right
direction. However, CDW management systems are only obliged to report CDW treated
guantities. Estimates on CDW generated quantities might not be very accurate [51].

—The obligation of construction contractors to prepare waste management plans as part of
the project permitting process has acted acts as a driver for increasing CDW recycling.
However, mandatory requirements for sustainable management of CDW are usually
absent when it comes to the tendering of public works [51].

The main factors which act as barriers for increasing CDW recycling are the market

conditions and the lack of standards, guidelines, recommendations or best practices.

—The financial crisis of 2012 has led to a significant contraction of the construction activity in
Cyprus. Consequently, much smaller quantities of CDW were generated from 2012
onwards. This subjected CDW management systems to a lot of pressure since the
guantities of CDW requiring treatment were also significantly reduced. In addition, lack of
environmental taxes (such as the landfill tax or the aggregates levy in the UK) means that
natural raw construction materials are cheaper and easier to access compared to recycled
ones [51].

—There are no guidelines, recommendations or best practices for selective demolition or
design standards for use of recycled materials in new construction. In addition, there are
no EoW criteria for inert CDW. Finally, there is no official policy for either the promotion or
use of recycled materials from CDW [51].

6.5 CDW sector characterization

6.5.1 CDW materials (CONCRETE, BRICKS, TILES AND CERAMIC, ASPHALT, WOOD, GYPSUM)

Product description and applications
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There are no recycled materials from CDW in Cyprus. There are no financial incentives such
as the introduction of environmental taxes or the establishment of EoW criteria for creating
a market. Natural raw construction materials are cheaper and easier to access compared to
recycled ones. Finally, no design standards for the use of recycled materials in new
construction have been developed [51].

Quantitative analysis

Please refer to Section “Product description and applications”
Recovery techniques

Please refer to Section “Product description and applications”
Environmental and economic impacts of COW waste management

Please refer to Section “Product description and applications”

Drivers / barriers to increase recycling

Please refer to Section 6.4.2

6.5.2 Recycled materials from CDW

Please refer to Section “Product description and applications”.

6.5.3 Market conditions / costs and benefits

There is no developed market for CDW recycled materials in Cyprus. In addition, recycling of
CDW is considered by most construction contractors, which are struggling to keep their
businesses afloat (due to a severe reduction of 80% of the construction production index
during the period 2008-2014 [67] as an extra cost they have to avoid paying.
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7. CZECH REPUBBLIC
7.1 Legal Framework — Waste Management Plans and Strategies

7.1.1 National Legislation concerning CDW

In Czech legislation, the official definition of CDW is, currently, non-existing. However, a
regulation regulating the conditions of storing waste in landfills and their use on the ground
surface (Decree 294/2005) defined in its §2, section v) recycled material from CDW as
“material output from a device used for recovery and reuse of non-hazardous CDW other
categories of waste and waste similar to CDW, consisting of crushing and separation to
different fractions in facilities for that purpose” [68]. In the Czech Republic, packaging waste,
municipal waste and electrical waste are not considered CDW.

In 2008, the Ministry of Environment (MoE) introduced the methodological guidance [69] on
the CDW management. This guideline considers CDW as waste generated during
construction, maintenance, refurbishment and demolition of buildings. The most frequently
produced waste materials in the Czech Republic are soil, stones and construction products.

The key legislation piece developed by the EU is the WFD. The Directive’s requirements are
translated to the Waste Act no.185/2011. This law concerns and regulates three areas of
actions [70]. First, it sets rules for waste prevention and waste management. Second, it
regulates rights and obligation of actors involved in waste management. Third, the law
coordinates the involvement of public administration bodies in the field of waste
management. In addition to the Waste Management law, the Czech Republic developed
WMP, which sets objectives concerning waste management — current one is in effect from
2015 and will be until 2024. Local and Regional authorities develop their WMPs, which are in
compliance with national WMP.

The utilization of the treated waste is allowed in case it is within the framework of the
Decree no. 383/2001[71] on details of waste management. It further sets requirements for
facilities, which collect, eliminate, store and purchase waste. Landfilling and waste utilization
on ground surface is regulated by the Decree no. 294/2005. In case a waste, including CDW,
fulfils requirements set by the Regulation 163/2002 and Act no. 22/1997 on technical and
safety requirements, it can be regarded as a product. Once a waste becomes a product, it is
no longer covered by the Waste legislation.

City planning and building code law 183/2006 obliges regional and local authorities to
authorize demolitions only their permissions, which includes undertaking pre-demolition
audit and CDW management plan. To prevent waste, actions to promote prevention are in
place — several measures can be found in the Czech WMP, Act no. 477/2001, on Packaging as
well as in the Waste Act no. 185/2001. In addition to this legislation, WPP has been in place
since 2014. The WPP offers guidelines for the CDW management, these are:

— Awareness raising campaigns
—Support the use of recycled or recovered CDW
— Enter voluntary agreements with construction materials producers
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— Create a tool for registration of safe building materials generated from CDW.
Landfilling

Starting from 2024, it will be prohibited to landfill recyclable waste. Currently, Regulation
352/2014 prohibits landfilling of several waste materials. Waste, which is banned from
landfilling is as follows:

— Material or a product, which has an obligation to be returned to the supplier after its
lifespan

— Liquid waste or waste that generates liquid elements (metallic mercury as an exception)

— Dangerous waste (explosives, high oxidation properties, waste producing toxic gases)

— Waste which reacts aggressively in contact with water

— Waste generated during a research with not clearly identified properties

— Waste with strong odour

— Waste containers and equipment containing gas being held at a different pressure to the
atmosphere.

7.1.2 Waste management plans (WMP) and Strategies

The Czech Republic has produced several plans on waste management — among those are
WMP, and Waste Prevention Plan (WPP).

The WMP of Czech Republic for 2015-2024 sets both the quantitative and qualitative
objectives concerning the waste management. The MoE publishes annual reviews of the
WMPs implementation on their website. There are three types of WMP in the Czech
Republic — national, regional and municipality level ones. These WMPs follow hierarchical
structure — the regional and municipal ones are expected to adopt national WMP targets.
Regional and municipal WMPs are being tailored specifically to their territory. Within the
scope of the national WMP, the section 3.3.1.4 concerns with the CDW. The principles
mentioned there revolve around the CDW generation and treatment while taking into
account protection of environment and human health as well as maximization the recovery
and reuse of CDW [72].

The first WPP was passed and adopted in 2014 and states that the CDW recovery targets
have been met. The WPP offers guidelines for the CDW management, these are [73]:

— Awareness raising campaigns

— Support the use of recycled or recovered CDW

— Developing guidelines aimed at prevention of CDW

— Enter voluntary agreements with construction materials producers

— Create a tool for registration of safe building materials generated from CDW.

7.1.3 Legal framework for sustainable management of CDW

There are five main topics in regards to CDW. Five of them are dealt with through legislation.
The first is the national and regional obligation for selective demolition - the law is Waste Act
No.185/2011. In that law, paragraph 12 deals with prohibition of mixing hazardous waste.
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The same Act also deals with the second topic: national and regional sorting obligation. In
the Act, paragraph 16 establishes the obligation to the waste producer to collect waste
sorted by types and categories. Though it is not mentioned whether the obligation applies to
on-site soring or a sorting facility, it binds both cases and can be applied to the CDW. The
third topic of separation, collection a management of hazardous waste from construction
and demolition operations can also fall under paragraph 12 of the same Act related to the
prohibition of mixing hazardous waste. Topic 4 is the national and regional separate
collection obligation for different material such as iron, steel, plastic, glass, etc. There are
two acts of legislation dealing with this topic, the first was the government regulation No.
312/352/2014 about the WMP for Czech Republic 2015-2024. This regulation from 2014
does not support landfilling or energy recovery of recyclable waste and bans recyclable
waste from landfilling from 2024. The second act is the amendment of the Waste Act
229/2014. This amendment though put together in 2014, applied from January 2015. It says
that municipalities in the Czech Republic will have to ensure separate collection of metal and
biodegradable waste as well as hazardous waste, paper, plastic and glass. The fifth topic
dealt with is a topic of conditions of landfill and use of the ground surface. The topic is dealt
with by Decree N0.294/2005 of the MoE. It amends Decree No0.383/2001. The new Decree
sets conditions for landfilling/management/use on the ground surface of hazardous and
non-hazardous waste [74].

7.1.4 Targets

The previous targets set for the Czech Republic revolved around the rate of recycling. The
first target was set to recover/recycle 50% of CWD produced by December 31, 2005. The
next target raised the percentage to 75% for waste produced by December 31, 2012. Both
targets were met. The Table 17 shows the production of CDW waste, percentage of CDW
from the total waste production and the percentage of waste utilization in given years. It is
important to note that these statistics differ from data submitted to the EUROSTAT.

Table 17. Waste production and utilization in CZ in years 2002-2012, MoE [75]

Year cwWD Produtction (thousand P:::;n:(a)s:l (x:j;N Perce.n.tagfe of \;vaste
ons) production (%) utilization (%)

2002 8.802.5 23.2 55.9
2003 9.748.5 26.9 76.9
2004 14.489.8 37.4 77.9
2005 11.893.1 39.9 85.1
2006 11.983.1 42.7 100
2007 14.441.4 47.5 93.8
2008 15.421.3 50.1 100
2009 15.279.7 47.4 93.8
2010 15.643.1 49.2 84.8
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2011 13.701.5 44.7 92.3

2012 13.888 46.3 95.1

Currently, the WFD regulates that the Member States must adopt all necessary measures to
achieve the recovering/recycling minimum target of 70% by the end of 2020. In the Czech
Republic, this Directive was adopted and translated to the regulation 352/2014.
Nevertheless, as this number was a standards years ago, many argue that 70% is insufficient.
To conclude, the Czech Republic implements European directive more than satisfactory. On
the other hand, the amount of recovered CDW used as construction material is only
approximately 23% [76].

7.1.5 End of Waste (EoW) status

The concept defines when certain waste ceases to be waste and obtains a status of a
product or of a secondary raw material. The WFD states that certain waste shall cease to be
waste when it has undergone a recovery operation and is in compliance with EoW criteria.
These criteria have been translated to the Waste Act 185/2001 [77]. The criteria are as
follows:

—The substance or object is commonly used for specific purposes

—There is an existing market or demand for the substance or object

—The use is legal — meets technical and legal requirements

—The use of it will have no negative environmental or human health impact

—The waste meets requirements defined by EU legislation.

At the moment, the Czech Republic did not specify the criteria used particularly for CDW. A
final decision whether or not a material is waste can be made by local or regional authority
on request of the material producer.

7.2 Non legislative instruments (best practices, guidelines, recommendations...)

The non-legislative instruments that are dealt with in the Czech Republic can be divided into
four main topics that together include all the various instruments. The first main topic
relates to the two key sustainability initiatives. Those initiatives serve as an instrument by
putting together certain standards that must be met in order to earn the initiatives
certification. They are BREEAM and LEED. Both are widely used in the Czech Republic and
both create incentives to attract international customers with the use of certified buildings.

The second topic is a set of non-legislative instruments of the extended procedure
responsibility schemes. The scheme of “take back” (the idea that companies which make/sell
the product containing bulky or toxic elements are responsible for taking the product back
after consumers are done with it) derives from Decree No. 325/2008 and is mandatory in the
Czech Republic. There is also a “take-back” requirement for End of Life vehicles, electric and
electronic equipment and accumulators. Act 477/2001 sets packaging requirements. It says
that packaging must be minimal in volume and mass and must be in compliance with Czech
technical requirements.
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The methodological guidance on CDW management recommends performing an inspection
of the buildings and its surroundings before demolitions. The aim of this inspection is to
identify parts of the buildings that may contain hazardous materials and such part should be
removed separately to avoid mixing of hazardous and non-hazardous materials.
Nevertheless, is it not a legislation and thus is not mandatory. When it comes to recycling,
the same rules apply to CDW as to primary products.

In the Czech Republic, there are two existing CDW initiatives — raw material policy and value
added tax for certain types of recycled materials. The Raw Material Policy describes the
progress in waste material utilisation as compared to raw materials. Such policy will result in
the development of the Action plan which aims to promote the reuse of waste — including
CDW. The government lowered VAT for certain types of recycled materials, for certain
services, and for green public procurement to promote recycling [78].

7.3 CDW management performance — CDW data

7.3.1 CDW generation data

This chapter aims to present the data on CDW in the Czech Republic collected by the ISOH —
the database of the MoE. The Table 18 summarizes the production of CDW in the Czech
Republic in years 2009-2014. The table does not include neither dangerous waste nor waste
with insignificant production amounts. It is possible to note that the waste production is
gradually increasing in all CDW areas with the exception of waste 17 05 06. The data is
adopted from the Association for recycling of building materials in the Czech Republic [79].

Table 18. Production of particular CDW in the Czech Republic, 2009-2014

2009 2010 2011 2012( 2013 2014

Code Waste (kt) (kt) (kt) kt) (kt) (kt)

Concrete, bricks, tiles and

1701 ceramics 2998 3167 3033 3445 3249 3688
17 0101 Concrete 1132 1163 1127 1385 1292 1422
17 01 02 | Bricks 919 834 776 735 757 745
17 01 03 |Tiles and ceramics 15 18 11 14 12 16

Mixture of concrete, bricks, tiles
17 01 07 | and ceramics other than those 886 1130 1092 1250 1172 1473
mentioned in 17 01 06

Bituminous mixtures, coal tar

1 1 1 1
703 and tarred products 516 466 443 53 510 573
Bituminous mixtures containing
17 03 02 | other than those mentioned in 513 456 439 526 508 568
170301
1705 S0l (including excavated soil 10708 10845 9053 8908 9966 11128

from contaminated sites),
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stones and dredging spoil

Soil and stones other than those

170504 mentioned in 17 05 03

9116 8825 8420 7832 9442| 10619

Dredging spoil other than those

170506 mentioned in 17 05 05

1003 1687 306 622 130 102

Track ballast other than those

170508 mentioned in 17 05 07

54 47 60 64 80 112

Insulation materials and
asbestos-containing
construction materials

17 06 74 111 71 59 61 66

Gypsum-based construction

17 08 .
material

11

Other construction demolition
waste

17 09 580 614 630 496 609 451

Mixed construction demolition
wastes other than those
mentioned in 17 09 01, 17 09 02,
and 17 09 03

170904 485 555 585 473 590 441

Total| 14883| 15210 13239| 13447 14404| 15916

Looking at the Table 18 from the perspective of prospect recycling or recovering, the most
suitable CDW materials are those, which can be further used as recycled gravel, namely,
concrete, tar, brickwork and its mixtures. Their production is monitored in Table 20.

Such materials have to be used further within the framework of circular economy. It is
possible to note that these materials represent approximately 30% of CDW in the Czech
Republic.

Table 19. The most suitable CDW for recovery in the Czech Republic, 2009-2014 [79]

Code 2009 2010 2011 2012 2013 2014
(kt) (kt) (kt) (kt) (kt) (kt)
1701 2.998 3.167 3.033 3.445 3.249 3.688
1703 02 513 456 439 526 508 568
17 09 04 485 555 585 473 590 441
Total 3.996 4.178 4.057 4.444 4.347 4.697
% from total CDW 26,8% 27,3% 30,6% 33% 30,2% 29,5%

7.3.2 CDW treatment data

CDW treatments data have been released by the Czech Statistical Office since 2013. The
Table 20 summarizes CDW treatment in the Czech Republic in 2013 [78].
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Table 20. CDW treatment in Czech Republicin 2013

EWC 17 01 EWC1703 EWC1705 EWC 1709 Total
(tonnes) (tonnes) (tonnes) (tonnes) (tonnes)

Recycling/reclamation of other| ) /2015, 3500966 1.035.937 93.996 2.961.053
inorganic materials
Deposit into or onto land 193.402 21.832 306.504 129.296 651.034
Use of wastes for landscaping 458.556 5.252| 1.913.950 26.767| 2.404.525
Use of waste for the deposit 31.956 N/A|  393.635 4.893  430.484
reclamation
Deposit of wastes as
technological material to make 205.038 8.889 204.807 106.154 542.888
landfills safe
Total 2.993.080 615.839 6.934.469 500.953| 11.044.341

7.3.3 CDW exports/imports data

The shipment of waste requirements are defined in the Waste Act 185/2001 and Decree
381/2001. It ensures that the amount of international hazardous waste is kept to a
minimum. The Table 21 illustrates import and export data in Czech Republic in period 2009-
2013.

Table 21. Import and Export of CDW in CZ in period 2009-2013 [78]

Waste TOTAL TOTAL
Category

TOTAL 2013 9.614 658672 658682 3653 1161974 1165628
CDW

TOTAL 2012 T 1.4 594215 594216 2743 1418613 1421356
CDw

TOTAL 2011 T 99.45 635498 635597 3224 1472715 1475940
CDwW

TOTAL 2010 T 39 510801 510840 549 1242924 1243474
Cbw

TOTAL 2009 T 7. 413305 413312 227 724152 724380
CDW
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7.3.4 CDW treatment facilities data

In the Czech Republic, there are close to 300 functional landfills and over 7.000 permissions
for treatment facilities dealing with CDW. Treatment facilities are responsible for collection,
sorting, recycling, waste recovery, storage, landfill, composting, use of waste for reclamation
and waste utilization for landscaping. Landfills are operated by both public and private
entities and are divided into three types: landfill for hazardous waste, landfill for inert waste
and landfill for other waste. According to the MoE, landfills capacity is sufficient.

7.3.5 Future projections of CDW generation and treatment

According to contemporary estimations, experts believe that in a near future we will be able
to see a growing number in CDW generation. By the year 2020, the estimations point
towards increase of 10%. There are plans in motion for the creation of measures to reduce
mentioned waste — those plans are in effect since 2014 and are expected to be completed by
2019. The period during which the CDW reduction is expected to be visible is 2020 to 2025
[75]. The two main activities from the prevention approach are the reduction of the
production of construction waste and the reduction of the levels of non-environment
friendly substances.

7.3.6  Methodology for CDW statistics

Economic entities must report on their impact of their economic activities on the
environment. The national methodology of data collection on CDW treatment is in line with
EUROSTAT instructions.

7.4 C&D waste management in practice

7.4.1 CDW management initiatives

Environmental product declaration which quantifies the environmental impact of a building
materials and products is a part of the waste prevention program. The Czech Republic is a
member of the European Quality Association for Recycling which promotes international
cooperation and shares best practices concerning recycling. The association for recycling of
construction materials deals with issues related to the recycling of CDW. They hold
conferences linked to CDW management practices. Similarly, Green Building Council
organizes seminars to spread knowledge on the latest legislation regarding the CDW
management. The environmental technology verification offers an option to certify
innovative processes such as reprocessing of bricks. Moreover, there are several
opportunities for waste exchange. The Czech Republic was involved (in 2011) in a project
ACT CLEAN which enabled SMEs to participate in training and to access technology to
undertake eco-efficient production. Last but not least, there are many researches examining
the improvement in waste management and in the use of waste [78].
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7.4.2 Drivers / barriers to increase CDW recycling

The Czech Republic has been showing above-standard results concerning the utilization of
waste. One of the reasons might be an increasing interest in the field of circular economy.
The EU has been pushing for the circular economy in Member States and consequently both
governmental bodies and non-governmental ones are promoting the principles of circular
economy. For instance, the Institute of Circular Economy aims to spread the ideas of circular
economy to the public — the institute organizes educational programs, coordinates project
and provides expertise in this field. The re-use of CDW is slowly becoming an acceptable
option. The educational programs do not take into consideration only circular economy per
se, but also CDW management in general. ARSM organizes annual conferences on CDW,
including addressing the necessity to raise an awareness to the waste recycling.
Furthermore, the MoE will in a near future present a new waste management legislation,
which will, in the framework of “end of waste”, re-consider the classification of waste and
what is now referred to as waste, might become secondary raw material [75]. Nevertheless,
the most significant driver behind the motivation to re-use the CDW are financial incentives.
The Czech governmental bodies are aware of it and try to discourage landfilling. At the
moment, the landfill fee ranges from 4 euro per ton of concrete to 46 euro per ton of
plastics; the fees are expected to be continuously increasing [80].

Even though the previous chapter suggested that the potential for CDW management is
rather large in the Czech Republic, there are still several obstacles to the CDW management.
First, the recently developed WPP is focused on the theoretical application; practical
guidelines are lacking. Though the circular economy seems to be progressing in the Czech
Republic, industries tent to have hesitant stances towards it. It is linked to the second barrier
— in many cases, to landfill CDW is cheaper in comparison to recovering/recycling it. Due to
limited amount of CDW treatment facilities, the distance from the site to the facility might
be long and consequently costly and time-consuming. Third, since the CDW recycling is
rather recent phenomenon, the awareness and information about the recyclability of CDW
and its benefits are lacking. Next, the opinion that the Waste regulations are an
administrative burned without any benefit, prevails. Lastly, to re-classify some CDW as
secondary raw materials might be challenging as they are often viewed as having pollutant
potential [78].

7.5 CDW sector characterization
7.5.1 CDW materials (CONCRETE, BRICKS, TILES AND CERAMIC, ASPHALT, WOOD, GYPSUM)

Product description and applications

Concrete is a composite material composed of coarse aggregate bonded together with a
fluid cement that hardens over time. Most used concretes used are lime-based concretes
such as Portland cement concrete or concretes made with other hydraulic cements. It is
used for construction of buildings, roads and infrastructure.
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A brick is building material used to make walls, pavements and other elements in masonry
construction. Traditionally, the term brick referred to a unit composed of clay, but it is now
used to denote any rectangular units laid in mortar. A brick can be composed of clay-bearing
soil, sand, and lime, or concrete materials. Bricks are produced in numerous classes, types,
materials, and sizes.

A tile is a manufactured piece of hard-wearing material such as ceramic, stone, metal, or
even glass, generally used for covering roofs, floors, walls, showers, or other objects such as
table tops. Tiles are often used to form wall and floor coverings, and can range from simple
square tiles to complex mosaics. Tiles are most often made of ceramic, typically glazed for
internal uses and unglazed for roofing.

Asphalt is a sticky, black and highly viscous liquid or semi-solid form of petroleum. It may be
found in natural deposits or may be a refined product; it is a substance classed as a pitch.
The primary use (70%) of asphalt/bitumen is in road construction, where it is used as the
glue or binder mixed with aggregate particles to create asphalt concrete.

Wood is a porous and fibrous structural tissue found in the stems and roots of trees, and
other woody plants. It is an organic material, a natural composite of cellulose fibres which
are strong in tension embedded in a matrix of lignin which resists compression. Wood has
been used for thousands of years for fuel, as a construction material, for making tools and
weapons, furniture and paper, and as a feedstock for the production of purified cellulose
and its derivatives, such as cellophane and cellulose acetate.

Gypsum is a soft sulphate mineral composed of calcium sulphate dehydrate. It is widely
mined and is used as a fertilizer, and as the main constituent in many forms of plaster,
blackboard chalk and wallboard. Among other uses, gypsum is used in buildings
construction.

Quantitative analysis

The quantitative data concerning the production in Czech Republic are available only for
concrete, gypsum, and asphalt [81]. The tables Table 22, Table 23 and Table 24 illustrate this
production.

Table 22. Concrete production in the Czech Republic

Concrete Growth Population Production Cement Growth
production rate (million per capita consumption rate
(million m®) | 2006/2008 | inhabitants) (million 2006/2008

tonnes)
2006 | 2008 2006 | 2008 2006 | 2008 | 2006 2008
Cz | 8.0 9.6 20% 10.2 10.38 | 0.78 0.92 | 4.8 5.1 6.25%
Table 23. Gypsum production in the Czech Republic
2005 2008 Populationin | Production per | Share to the EU Growth rate
(tonnes) | (tonnes) | 2008 capita production 2005/2008
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|cz |24.000 [35.000 |10.381.130 | 0.0034 0.1% 45.8%

Table 24. Asphalt production in the Czech Republic

2005 2008 Population in | Production per | Share to the EU Growth rate
(million | (million | 2008 capita production 2005/2008
tonnes) | tonnes)

Cz 5.6 7.3 10.381.130 0.7 2.5% 30.4%

Recovery techniques

— Concrete: Landfill, recycling into aggregates for read construction or backfilling, recycling
into aggregates for concrete production, re-use of precast elements

— Brick: Landfill, recycling, re-use

—Tile: Landfill, recycling, re-use

— Asphalt: Landfill, recycling in a stationary plant, in-site recycling, material recovery

—Wood: Landfill, recycling into derived timber products, energy recovery

— Gypsum: Landfill, recycling into new plasterboards (in substitution of natural or synthetic

gypsum)

Environmental and economic impacts of CDW waste management

Despite the fact that landfilled concrete does not significantly increase groundwater
pollution, it still proves problematic on the account of space that is filled and not used
otherwise. The treatment of concrete before its re-use is problematic as the dust might
cause serious health problems for workers. The benefit of re-use is that there is no need for
virgin aggregates to be extracted from quarries and be processed. The most negative
environmental impacts of concrete production derive from cement production. The direct
re-use of concrete blocks avoids the production of concrete, and therefore the associated
impacts of cement production.

Similar to concrete, landfilling of bricks and tiles does not cause serious environmental
issues. The recycling would prevent extraction of raw materials; however, the use of raw
material is not the issue as it is largely available locally in Europe and the extraction of clay
for construction products represents only 5% of the total mineral extraction. Recycled coarse
and fine aggregates are supposed to save the cost of transportation; however, as clay brick
and tile plants are frequently located near clay deposits and sand quarries, the cost of
transportation is minimal. On the other hand, the re-use of recovered bricks and tiles avoids
the manufacturing processes which are associated with high energy consumption and
emissions. The low cost of bricks and tiles produced from virgin materials does not make
recycling feasible option.

Concerning the landfill of asphalt, one must be cautious whether the asphalt consists of tar.
In case it does, it is classified as hazardous waste and must be handled accordingly. If asphalt
does not contain tar, then there are no major environmental impacts of landfilling it. The
carbon footprint for recycled asphalt is lower than for asphalt made of raw materials. The

RE4 _RE4 _D1.1 Data Collection on CDW _Final 1.0

© RE’* Consortium - This document and the information contained are RE’ consortium property and shall not be
copied or disclosed to any third party without RE? consortium prior written authorisation

84



This project has received funding from the

. European Union’s Horizon 2020 research and
L . -
L ' innovation programme under grant agreement No

723583

production costs of both asphalt made of reclaimed aggregates and asphalt made of virgin
materials are assumed to be identical and thus do not encourage recycling.

Landfilling of construction and demolition wood waste is associated with release of methane
emission. As the surface of wood used in construction is often treated with chemicals, there
is a possibility of ground water pollution. To ensure good quality wood products made from
secondary wood, the requirements limits for toxic particles in recycled wood are the same as
for raw materials. The most noticeable benefit is that re-use of wood saves natural resources
that are becoming scarce. Due to limited supplies of natural resources, the price of recycled
wood is gradually increasing.

Landfilling of gypsum poses a threat to environment due to the fact that it releases
dangerous hydrogen sulphide gas if in contact with organic waste or exposed to rain. The
production of plasterboards from both recycled gypsum and one from virgin materials has
similar environmental impacts. On the other hand, the gypsum is estimated to be scarce in
future and thus the recycling might become more popular. Also, due to a limited amount of
raw gypsum, the price of raw gypsum increased more than 50% in the last 3 years [81].

Drivers / barriers to increase recycling

Provided in section 7.4.2

7.5.2 Recycled materials from CDW

Under the Act 22/1997, it is possible to use specific CDW as aggregates for railway
construction, as backfilling material for disposal of mines, construction fill, rehabilitation of
mine dumps and as railway ballast and service roads for mining operations.

It is allowed to use recycled materials in construction under the condition that the material
meets the requirements of primary materials. In the Czech Republic, recycled materials
include recycled bricks and recycled concrete aggregates. Recycled construction materials
are further divided into six categories — recycled concrete, recycled road material, recycled
masonry, mixed recycled CDW, recycled asphalt and R-material which is to be used in the
hot asphalt mixtures.

7.5.3 Market conditions / costs and benefits

Construction materials must meet the technical requirements set for the Czech Republic in
the Act 22/1997. Building products which are to enter the market must have CE label.

The prices for landfill range between 6 € and 225€. This fee is then used as a compensation
to the municipality in which territory the landfill is located. The charge is being increased
annually to encourage environmentally friendly methods of waste disposal by financially
disadvantage the waste landfilling. Nevertheless, in rural areas, CDW treatment facilities are
often lacking and the cost of transportation often exceeds the price of landfill. To provide
more treatment facilities of CDW might be a driver for improving the recycling situation in
the Czech Republic.
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8. ESTONIA

8.1 Legal Framework — Waste Management Plans and Strategies

8.1.1 National Legislation concerning CDW

The main national legislation concerning waste in Estonia is the “Waste Act” which has
several amendments since 2004, but is also transposing the EU Mining Waste Directive
2006/21/EC (2010) and new Waste Directive 2008/98/EC. Waste Act provides the
organization of waste management, requirements for preventing waste generation and the
health and environmental hazards arising from waste, including measures for improving the
efficiency of the use of natural resources and reducing the adverse impacts of such use, and
liability for violation of the established requirements.

Even if the Waste Act does not include specific rules for CDW management, it lays down the
general rules that should apply for the management of waste according to the waste
hierarchy, as presented in the WFD (2008/98/EC). This means that each professional activity
related to CDW management falls under appropriate permitting regulations, as described in
Chapter 6 of the law.

About environmental impact of waste, paragraph 6 of Waste Act reports that the processes
or methods used in waste handling shall not endanger health, property or the environment.
The waste handling shall implement all the necessary measures to avoid or reduce as much
as possible the environmental nuisances caused by waste, depending on the waste typology.

There is no specific legislation in place for the management of CDW, but the management of
CDW is well articulated in the local waste management rules which are issued at
municipality level. CDW therefore, is regulated at municipality level with the obligatory rules
laid down in the local government waste management rules (Waste Act, Art.71). The local
waste management rules are governed by the provisions of the National Waste
Management Plan as well as the Regional Waste Management Plans.

8.1.2 Waste management plans (WMP) and Strategies

Estonia has a brand new National Waste Management Plan for the period 2014-2020. A
chapter of the new WMP is dedicated to the development of the national Waste Prevention
Plan (WPP), according to provisions stated in the WFD (2008/98/EC). As reported in the
DELOITTE study, the WMP places specific focus on the promotion and intensification of
support for investments and financing to companies engaged in waste recycling in order to
enhance their performance and treatment capacity with the aim of contributing to the
achievement of both recovery/recycling targets of the WFD, for municipal solid waste and
construction and demolition waste. The goal of Estonia, as described in the WMP, is to
reduce landfilling as much as possible and recover the highest possible share of CDW.

CDW is considered as a priority waste stream in the WPP section within the WMP of Estonia.
Several measures for waste prevention, in line with Annex IV of the WFD, are presented in
the WPP and they are also applicable to CDW.
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Also within the Estonian Environmental Strategy 2030, coordinated and prepared by the
Ministry of the Environment, there is a chapter dedicated to waste. This chapter deals with
main trends in the sphere of the environment which can be observed both in Estonia and
Europe. More and more environmentally sustainable and easily recoverable materials are
being used. Disposal of building and demolition waste in landfills is decreasing, as with a
view to economic savings other applications have been found for inert waste. More
environmentally sustainable and easily recoverable materials are being used in products.
The principles of producer liability and “polluter pays” are being enforced and implemented
on a growing basis. The environmental impact of landfills is decreasing, as old landfills that
fail to conform to environmental requirements are being closed down and environmentally
sustainable technologies are being employed for establishing new landfills.

8.1.3 Legal framework for sustainable management of CDW
No data found
8.1.4 Targets

Estonia is one of the very few Member States in EU-28 that have included a more ambitious
target in their National Waste Management Plan than that of the Waste Framework
Directive (2008/98/EC). The new Waste Management Plan of Estonia (for the period 2014-
2020) is setting a target of 75% recovery of CDW by 2020. Taking into consideration that
Estonia has already reached the target of the Waste Framework Directive (2008/98/EC), as in
2011 the recovery rate of CDW was at the level of 72%, it is most likely that this target will
be fulfilled by 2020.

Therefore, in the Estonian Environmental Strategy 2030, it is set that by 2030 waste disposed
to landfills will have decreased by 30% and the harmfulness of waste generated will have
been reduced significantly. Among the initiative to do it, it is important to increase the
sorting and recovery, including recycling, of waste to minimise the waste amounts to be
disposed. Also, the harmfulness of waste and the content of hazardous substances in waste
must be reduced, as this would preclude the increase of discharges into air, water and soil in
the course of waste handling.

Some indicators produced for the time being, are:

- Generation of hazardous waste | . Base level: 7,029,000 tons per year;

- The relative share of recovered waste among all the generated waste, for the
following materials: glass, plastics, paper 1. Base level: 53%, 36%, 45%;

- The ratio of products of concern brought to market to the collected and recovered
waste arising from products of concern /;

- The relative share of local governments with a waste management system that
conforms to requirements M <¢>.

8.1.5 End of Waste (EoW) status

Currently, there are no End of Waste criteria established in Estonia concerning materials
from the CDW stream. The principles for establishing End of Waste criteria are clearly
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articulated in the Waste Act. There is no information available on the status or future
planning for development of such criteria.

8.2 Non legislative instruments (best practices, guidelines, recommendations...)

Despite having high recovery rates and the fact that Estonia already surpassed the 70%
recovery target of the Waste Framework Directive (2008/98/EC) concerning CDW as early as
2011 (72%), Estonia still faces a problem with acquiring high quality recycling and the
production of recycled CDW that can be effectively used back into construction activities. In
order to address the current situation and in an effort to overcome the apparent barriers in
improving (a) the quality of recycling and (b) the market of CDW recycled products (e.g.
recycled aggregates), the waste management sector in Estonia through its Waste
Management Association initiated the creation of a Waste Recycling Cluster (eventually
becoming the Recycling Competence Centre).

The activities of the Recycling Competence Centre are mainly focused on the development
of different waste recycling projects (incl. international projects), trainings for all
stakeholders in waste management/recycling and sharing internationally the experiences of
Estonian companies in waste recycling. Further areas of focus include the development of
standards and a certification scheme for recycled aggregates.

The Recycling Competence Centre has been successful in establishing partnerships with
other cluster networks and recycling associations in the EU (e.g. the Austrian Association for
the Recycling of Building Materials - BRV) as well as an extensive network of partners in the
Nordic countries, especially Norway, Finland and Sweden. The wide partner network has
facilitated knowledge sharing and dissemination, among the international and national
partners and the Recycling Competence Centre, and has led to increased uptake of the latest
developments and technologies in the sector.

The academic partners in the Recycling Competence Centre, namely the 3 Universities taking
part in the initiative, are mainly responsible for the dissemination of research results and
demonstration of innovative practices in CDW management and especially the utilization of
recycled aggregates in different construction projects (e.g. the construction of a test road
with recycled materials).

8.3 CDW management performance — CDW data

8.3.1 CDW generation data

EUROSTAT database reports the following data (Table 25) for CDW generated between years
2010 and 2014.

Table 25. EUROSTAT database for CDW generated between years 2010 and 2014 [tons].

2010 2012 2014
Mineral waste for construction 203.822 307.980 318.108
Metal wastes, ferrous 33.765 8.943 15.095
Metal wastes, non-ferrous 2.058 263 296
Glass wastes 36 170 287
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Plastic wastes 208 166 188
Wood wastes 3.398 9.541 8.036
Total 436.289 657.089 671.347

8.3.2 CDW treatment data

Data published by EUROSTAT deals with different waste categories but becoming from all
the economic activities. Therefore, only for the category “Mineral waste from construction”,

data can be considered reliable, as in the Table 26.

Table 26. EUROSTAT database for “Mineral waste from construction” [tons]

Mineral waste from construction 2010 2012 2014
Landfill / disposal (D1-D7, D12) 21.522 19.779 18.052
Deposit onto or into land 21.522 19.779 18.052
Land treatment and release into water bodies 0 0 0
Incineration / disposal (D10) 0 0 0
Incineration / energy recovery (R1) 4.091 3.078 1.092
Recovery other than energy recovery 582.814 520.223 705.065
Recovery other than energy recovery - backfilling 56.776 113.814 123.459
Recovery other than energy recovery - except 526.038 406.409 581.606
backfilling

Total waste treatment 608.427 543.081 724.210

As reported in Deloitte documents, the majority of CDW recovered in Estonia is used for
backfilling purposes, which consists a low form of recovery operation according to the waste

treatment hierarchy.

8.3.3 CDW exports/imports data

No data has been found, apart what reported in DELOITTE document and shown in the Table

27.
Table 27. Quantities of imports/exports of CDW reported in DELOITTE document
2011 2012 2013
Imports (Total) 551 558 271 089 149 760
Non-hazardous 551 558 271089 149 760
Hazardous 0 0 0
Exports (Total) 227 095 200948 239474
Non-hazardous 227 095 198 879 237 249
Hazardous 0 2 069 2225

8.3.4 CDW treatment facilities data

According to DELOITTE document the number of landfills operating in Estonia is declining in

the last years.

There are no specific figures for the total available treatment capacity in Estonia, but
estimations from the Estonian Waste Recycling Competence Centre indicate that the current
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installed capacity is more than enough to cover the treatment of CDW generated in Estonia.
Actually, there might be a slight overcapacity and many Estonian waste management
companies are thinking of importing CDW for recovery.

There is no specific data on mobile vs. fixed treatment units. The waste management
companies in Estonia employ a great variety of methods for the collection and treatment of
CDW. Most commonly, waste management companies prefer to collect all CDW mixed in
large containers and sort it afterwards in their facilities.

8.3.5 Future projections of CDW generation and treatment

No study containing future projections of CDW generation and treatment in Estonia was
identified. No such projections were also identified in the new WMP of Estonia for 2014-
2020.

However, thanks to the activity of the Recycling Competence Centre, in Estonia there has
been a positive trend in recycling of CDW (especially the mineral fraction, which was mostly
backfilled in the past) and in the production of recycled aggregates.

Currently, the management of the Recycling Competence Centre is in the process of
application for new financing opportunities, as a continuation project to the previous two
(namely the Waste Recycling Cluster and the Recycling Competence Centre which just ended
its project period at 31 August 2015), looking for EU funding but also for private funding
through the companies of EWMA.

8.3.6 Methodology for CDW statistics

The methodology for CDW statistics of data reported in this document follows Eurostat
guidelines.

8.4 C&D waste management in practice

8.4.1 CDW management initiatives

In order to address the current issues of CDW management in Estonia and in an effort to
overcome the apparent barriers in improving (a) the quality of recycling and (b) the market
of CDW recycled products (as described above), the waste management sector in Estonia
through its waste management association initiated the creation of a Waste Recycling
Cluster (eventually becoming the Recycling Competence Centre). As the waste management
sector in Estonia is widely deregulated, private waste management companies play a major
role in the management of CDW. Therefore, the creation of the Recycling Competence
Centre came as a result of the need within the sector to improve and create the appropriate
conditions that will increase recycling of CDW and the production of quality recycled
products with high added value. The Recycling Competence Centre is an entirely private
sector initiative which attracted funding through the EU regional development fund, but did
not have any Estonian public financial support.

One of the most important initiative of the Estonian Recycling Centre is the application for
official accreditation by the Estonian authorities for establishing a certification scheme for
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recycled materials (e.g. recycled aggregates). On June 30", 2015 the Estonian Certification
Centre of Recycled Materials was established as the result of waste management/recycling
companies and research and educational institutions co-operation project Estonian Waste
Recycling Cluster.

The main task of the Estonian Certification Centre of Recycled Materials is certification of
waste products.

The first certification scheme was developed for compost and on Feb.17™, 2016 the Estonian
Accreditation Centre issued accreditation certificate confirming that the Certification Centre
of Recycled Materials conforms the requirements as certification body.

In 2017 it is envisaged that other recycled materials as such as digestate, crushed concrete
etc will be included as well.

The Recycling Competence Centre will develop its own certification scheme for recycled
aggregates which will set the necessary quality requirements for recycled CDW according to
international standards. The development of one single certification scheme, within the
CDW recycling sector for recycled products, will enable a uniform approach to secondary
materials and harmonize the market environment for accepting such materials for use, on
par with natural materials for construction purposes.

8.4.2 Drivers / barriers to increase CDW recycling

Even if in Estonia CDW management legislation exists at national and local level, there is a
general satisfactory implementation of rules on CDW management.

Target in the Waste Management Plan of Estonia is set a higher level than that defined in the
rest of the Europe, but limited recovery options for CDW are present. Currently, only
aggregates are recycled and, at the moment, there are several barriers which hinder the
development of higher quality recycling and the uptake of recycled aggregates as raw
materials for new construction projects. Most importantly, the mentality in the construction
sector which treats recycled materials as inferior to natural raw materials. There is a
considerable lack of trust in recycled materials, which are perceived as of lower quality by
builders and developers, and proof is needed that recycled materials have equal technical
standards to virgin materials. As a result to this mistrust, there is very little or no demand for
recycled CDW. Therefore, the market for recycled aggregates is not developed and there is
little uptake of this material within the construction sector.

8.5 CDW sector characterization
8.5.1 CDW materials (CONCRETE, BRICKS, TILES AND CERAMIC, ASPHALT, WOOD, GYPSUM)
Product description and applications

The main targeted materials for recovery is mineral waste for the production of high quality
aggregates. Metals from CDW are separately collected and directed to the market of metals
waste for recycling (mainly abroad). Wood CDW is considered very problematic as a material
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for recovery as there are not many technological available options at the moment for the
efficient recovery and use of wood CDW. As a result, the amounts of wood CDW generated
are mostly used on site for energy recovery (heating). So far no treatment of the gypsum
based materials and sheet glass exist in Estonia. Plastics, rubber and tar materials are mainly
burned in permitted waste incineration and co-incineration (cement work) facilities. Most
part of mineral CDW is used for backfilling operations. Recycled aggregates are used only for
secondary roads (low traffic), bicycle paths, parking lots, etc.

Quantitative analysis

Despite the significant achievement of establishing the national waste register, there are
some quantitates of CDW not reported.

Recovery techniques

The majority of CDW recovered in Estonia is used for backfilling purposes, which consists a
low form of recovery operation according to the waste treatment hierarchy. Through the
activity of the Recycling Competence Centre there are increasing quantitative of CDW that
are recycled and can be used as recycled aggregates. At the moment, there are no other
recycling options available in Estonia, for recycling other CDW materials.

Demolition works are usually done at a good technical level. Most widely used treatment
options (crushing, sieving, etc) for concrete and bricks are available.

Environmental and economic impacts of CDW waste management

No data found.

Drivers / barriers to increase recycling

Provided in section 8.4.2.

8.5.2 Recycled materials from CDW

The market for recycled CDW materials in Estonia is not very developed yet. So far, the
major part of mineral CDW is used for backfilling operations (reclamation of old quarries, use
on construction works, etc.) and is not recycled to new products.

To this day, the only materials derived from CDW are the recycled aggregates.

8.5.3 Market conditions / costs and benefits

No market and no demand for recycled CDW are attended in Estonia; natural materials are
always preferred over recycled materials in the construction works.

There are strong financial incentives in place in Estonia for encouraging recycling and
recovery of CDW over landfilling. As landfilling is considered to be rather an expensive
option, waste recovery services and infrastructure have developed considerably over the last
years.

RE4 _RE4 _D1.1 Data Collection on CDW _Final 1.0

© RE’* Consortium - This document and the information contained are RE’ consortium property and shall not be
copied or disclosed to any third party without RE? consortium prior written authorisation

92




This project has received funding from the

. European Union’s Horizon 2020 research and
L . -
innovation programme under grant agreement No
L J 723583

Currently the resource tax on natural materials is considered to be at very low level and do
not represent the actual situation of prospective resource scarcity of natural materials for
construction (e.g. aggregates), because discourages the use of recycled materials, as natural
materials are still cheaper than their respective recycled materials.
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9. FRANCE

9.1 Legal Framework — Waste Management Plans and Strategies

France has a powerful legal and regulatory framework with pre-audits on demolition sites,
national and regional waste management plans including CDW, amongst others, benefiting
CDW management. However, according to the stakeholders contacted by BIO by Deloitte for
their study more significant financial and human resources need to be allocated to CDW
legislation enforcement. Furthermore, the study highlighted insufficient regulation of
backfilling and ground raisings.

9.1.1 National Legislation concerning CDW

Law 2009-967 of 3 August 2009, known as “Grenelle I” law, and Law 2010-788 of
12 July 2010, known as “Grenelle II” law, make pre-audits compulsory on demolition sites
(Articles 46 and 190, respectively). This measure is made compulsory for certain categories
of buildings by Decree n°2011-610 of 31 May 2011, which created articles R. 111-43 to
R.111-48 of the French Construction and Housing Code, and is supplemented by the
Ministerial Order of 19 December 2011. The pre-audits, named “diagnosis on waste arising
from demolition works”, aim to characterise the materials present on site and plan the CDW
management.

Order n°2010-1579 of 17 December 2010 amends the Environment Code to transpose the
legislative part of the Waste Framework Directive 2008/98/EC (abbreviated WFD) into
French law. It specifies the definition of waste, introduces the hierarchy in treatment
operations, enforces waste prevention and sets the obligation to have a national waste
prevention plan. Decree n°2011-828 of 11 July 2011 then finalised the transposition of the
WEFD (regulatory part). It reformed waste territorial planning, set a limit on incineration and
landfill, and imposed separate collection for recovery on large bio-waste producers. The
Environment Code also impacts CDW by specifying the responsibility of waste producers and
through its definition of waste prevention. Additionally, waste traceability is compulsory in
France following Decree n°2011-828 of 11 July2011 and a couple of accompanying
Ministerial Orders from 2012.

Since the 2010 Order, all companies are supposed to implement source separation and
collection of waste. Five waste streams are targeted: paper, metal, plastic, glass, and wood.
However this particular measure was not applied until the Decree n°2016-288 of
10 March 2016, which sets the regulatory grounds for implementing source separation and
collection of these five waste streams by companies in Article 3, hence its nickname: the 5-
stream Decree (“Décret 5 flux” in French). Large producers of waste must do so for all five
waste streams whereas small companies will gradually have to sort only paper. This piece of
legislation specifies that several producers situated on a common site with the same waste
management operator count as one larger producer. Furthermore, Article 5 of this Decree
sets the legal framework for measures relative to the recovery of construction material,
product and equipment waste. Indeed, distributors whose distribution unit is at least 400
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m? and whose annual turnover is at least 1 M€ must organise the recovery of waste from the
same type of construction materials, products and equipment as they distribute, within a
radius of ten kilometres. Waste professionals hope this Article, which entered into force on
1 January 2017, will help reduce illegal dumping (Barrault, 2016). This Article 5 of the 5-
stream Decree is a direct implementation of Article 93 of the Law 2015-992 of
17 August 2015, related to energy transition for a green growth. The energy transition law
(abbreviated “LTECV”) also includes various other measures regarding CDW:

- Article 70 sets numerical targets for CDW prevention and recovery

- Article 78 prohibits inert waste disposal on agricultural lands

- Article 94 states that if waste destined for development, rehabilitation, or
construction works is received by someone on a land they own, this person cannot
receive financial compensation for using said waste

- Article 96 was the precursor to Article 3 of the 5-stream Decree, and further forbids
and sanctions discriminations against recycled or reused materials offering the same
performance level.

Decree n°2014-1501 of 12 December 2014 modified the classification of facilities for
environmental protection (ICPE in French, facilities classified for environmental protection).
Following this Decree, inert waste landfills, known as ISDI, short for inert waste storage
facilities in French, were submitted to ICPE legislation from 1 January 2015 with the
objective of improving consistency in the status of landfills and facilitating penalisation of
illegal landfills.

Transport of CDW is also regulated as non-inert waste transport must be registered with
local authorities, the “Préfecture”, if quantities exceed 100 kg of hazardous waste or 500 kg
of non-hazardous waste. CDW regulation infringement such as illegal dumbing or
incineration on site is punishable by law, with sanctions of up to 2 years imprisonment and a
fine of 76 000 €.

Although not specific to CDW, France has 18 extended producer responsibility (EPR)
schemes, some of which impact a small fraction of the waste which can arise on a
construction, renovation, or demolition site: waste electric and electronic equipment, tyres,
furniture, gas bottles, batteries and accumulators, and light bulbs.

9.1.2 Waste management plans (WMP) and Strategies

National level

The first national waste prevention plan was adopted in February 2004, followed by the
2009-2012 Waste action plan in September 2009, which covered both prevention and
management. In 2012, to meet the requirements of the Waste Framework Directive, waste
prevention and management were separated to have distinct plans addressing each.

The 2014-2020 National waste prevention programme was drawn up in 2012 and approved
by Ministerial order in August 2014. Waste streams were classified into 3 levels of priority,
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with CDW identified as a priority 1 stream due to the huge amounts generated. Therefore
one of the key objectives of the national waste prevention programme is to at least stabilise
CDW generation by 2020 (260 Mt). The following actions are foreseen to meet this objective:

- Implement specific awareness-raising for building owners / construction developers,
and other stakeholders from the buildings and public works sector.

- Develop voluntary commitment charters for the building and public works sector to
encourage waste prevention

- ldentify and use incentive levers to develop construction material re-use

- Review the regulation relative to demolition audits and improve it if necessary.

The waste reduction and recovery plan 2016-2025 was published in January 2017 in a
document acting jointly as the basis for the “national strategy of transition towards a circular
economy”. It summarises work carried out so far and objectives linked to the energy
transition law. The energy transition law set objectives to increase material recovery to 55%
in weight of non-hazardous, non-inert waste by 2020 (65% by 2025) and 70% recovery of
CDW by 2020. By 2025 the amount of waste sent to disposal (landfill of incineration without
energy recovery) must be reduced by half.

Furthermore, this same law aims to reinforce public procurement for a circular economy via
its Article 79. Indeed, regarding CDW, public authorities must ensure that their tenders for
construction or road works include a requirement to give priority to reuse or recycled
materials. They must ensure that 50% of materials used for road works come from reuse or
recycling of CDW in 2017, increasing to 60% in 2020. Additionally, amongst these materials,
from 2017 onwards at least 10% of materials used in surface layers and at least 20% of those
used in foundation layers must come from reuse or recycling. From 2020 onwards this must
reach 20% for surface layers and 30% for foundation layers.

The waste plan also highlights the need to bring framework regulation up to date regarding
waste status (end-of-waste, by-product status, for example). Indeed, the government will
continue ongoing work on the clarification of regulation and will prepare modifications if
necessary to facilitate waste recovery whilst maintaining the same insurances regarding
environmentally-sound waste treatment.

Local level

France is divided in Regions, which are, in turn, subdivided into Departments. The France
factsheet for the study “Resource-Efficient Use of Mixed Waste” describes plans and
strategies at national (p. 11), then at local level (p. 13). Indeed, the Ministerial Circular of 15
February 2000 established the Departmental CDW prevention and management plans. The
Grenelle Il law then made these plans mandatory and under the responsibility of the
Departmental Councils (Regional Council in the Tle-de-France Region).

However, Article 8 of Law n.2015-991 of 7 August 2015 on the New Territorial Organisation
of the French Republic, known as the “NOTRe” law, has transferred this responsibility to the
Regions of France (which have also been redefined). Furthermore, the regional waste
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prevention and management plan will act as a unique framework for all types of waste,
whereas until now departments had to develop plans for three separate streams: hazardous,
non-hazardous, and CDW.

The modalities of this new regional plan are specified in Decree n.2016-811 of 17 June 2016.
The regional plan must include:

- Astate of play of waste prevention and management

- A six- and twelve-year forecast of the trends of waste quantities produced in the
territory

- Waste prevention, recycling and recovery targets setting out the national targets
adapted to regional specificities, and relevant indicators

- Asix- and twelve-year waste prevention planning and waste management planning

- Aregional action plan for circular economy

Certain waste streams will be covered by specific planning within the regional plan, amongst
which is construction and demolition waste, for which the plan must include:

- A summary of actions related to the deployment of waste recovery
- A qualitative and quantitative identification of secondary mineral resource available
at a regional scale.

The regional plan will be revised every six years at least.

The official deadline for the regional plans was February 2017 according to the NOTRe law,
which set a limit of 18 months to write these plans. However this deadline was near
impossible to meet with the Decree implementing the law was only published mid-June
2016 and the numerous changes faced by the Regions. Indeed, their borders were modified,
departments were fused, and waste management was also severely changed by the NOTRe
law.

The regional CDW prevention and management plan for the Paris Region (Région lle-de-
France in French), known as PREDEC, was adopted in June 2015 (Conseil régional d'lle-de-
France, 2015). A new single regional waste management plan will be published in the coming
months. In other regions, current departmental waste prevention and management plans
will apply until the publication of a new regional plan.

9.1.3 Legal framework for sustainable management of CDW

Table 28, adapted from BIO by Deloitte [88] identifies specific national or regional legislation
which can create good conditions for a sustainable management of CDW.
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Table 28 — Legal framework for sustainable management of CDW

Description

Occurrence (Yes/No),
Key scope or exemptions

Policy reference & year

Obligation for selective
demolition

No — mandatory pre-demolition
audit for certain categories of
buildings before demolition work,
but no obligation for selective
demolition

Law 2009-967 (Grenelle I)

of 3 August 2009 — Article 46
Law 2010-788 (Grenelle 2)
of 12 July 2010 — Article 190
Obligation from March 2012
for specific types of buildings

Sorting obligation (on-site
or in sorting facility)

No —though it is prohibited to mix
hazardous waste with other waste

Environment Code Article L.
541-7-2

Separate collection
obligation for different
materials

Yes — source separation & collection
for paper, metal, plastic, glass, and
wood is compulsory for companies,
not specific to C&D operations

Decree n°2016-288

of 10 March 2016 — Article 3
Smaller companies will
gradually have to sort paper
only

Obligation for separate
collection and management
of hazardous waste from
C&D operations

No

Related Green public
procurement requirements

No —though in 2017, 50% of
materials used for road works

Law 2015-992 (LTECV)
of 17 August 2015 — Article 79

should come from CDW reuse or
recycling, 60% in 2020

9.1.4 Targets

As mentioned in previous sections, several targets have been defined in existing policy and
regulation:

Stabilise the generation of CDW by 2020 at the level reached in 2010 (260 Mt), an
objective set by the 2014-2020 Waste prevention plan

70% CDW recovery and recycling by 2020, an objective set by the WFD present in
Article 19 of the bill on energy transition for a green growth and reiterated in the
Waste reduction and recovery plan 2016-2025. However, this has not yet been
transposed into French law, and the wording excludes neither hazardous CDW nor
naturally occurring material, contrary to the WFD target.

30% reduction in the amount of non-hazardous, non-inert waste sent to disposal
(landfill or incineration without energy recovery) by 2020 compared to 2010, and
50% reduction by 2025, an objective set by the same Article 19 of the energy
transition bill.

Public authorities will have to ensure that 50% of materials used in road works
originate from reuse or recycling of CDW in 2017; 60% in 2020, according to Article
79 of the bill on energy transition for a green growth and reiterated in the Waste
reduction and recovery plan 2016-2025.
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9.1.5 End of Waste (EoW) status

The Environment Code describes the principles of end of waste status in Article L.541-4-3,
created by Order 2010-1579. This was supplemented by Decree 2012-602 of 30 April 2012,
which specified the terms according to which the EoW criteria are adopted and the related
procedure.

Only two types of materials are currently covered by EoW criteria. European regulation
adopted in 2011 covers recycled metal. In France, Order of 29 July 2014 states that shredded
wood packaging waste shall no longer to be considered waste when it is used as a biofuel in
boilers. EOW criteria for steel industry slag for use in road and public works are currently
under discussion.

Decree 2016-1890 of 27 December 2016 brings various adaptation and simplification
measures in the field of waste prevention and management. Article 6 specifies the
composition and operation of the advisory board on EoW.

Finally, French jurisprudence recognised that it is possible to end the waste status in an
implicit way, without requiring specific regulatory criteria. This is only possible for
production processes which use waste instead of raw materials, in part or completely. The
resulting product is not considered waste, though it must be similar to the products which
would have resulted from the process had only raw materials been used. The "implicit" end
of waste status in production processes is explained in a notice published in the Official
Journal of 13 January 2016°.

9.2 Non legislative instruments (best practices, guidelines, recommendations...)

Non-legislative instruments include best practices, guidelines, recommendations, and the
like. They are an essential part of CDW management and they can create conditions for a
sustainable management of this type of waste. See section 9.4.1, as many initiatives received
national funding and/or issued recommendations.

The key instruments in France are:

- Landfill tax (“TGAP” in French for general tax on polluting activities): this tax from
2009 raises the cost of polluting activities so as to divert economic actors away from
them

- Incentives and budget lines dedicated to waste prevention and management:
various funding possibilities are available in France, for stakeholders ranging from
companies to local communities. One of the better known funding bodies is the
French Environment and Energy Management Agency, ADEME, though others
include European funds, Caisse des Dépots et Consignations, etc.

> The notice in the Official Journal of 13 January 2016 is available at the following link :

https://www.legifrance.gouv.fr/affichTexte.do?cidTexte=JORFTEXT000031825201
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- Environment Agency: founded in 1991, the French Environment and Energy
Management Agency, ADEME provides full support to individuals, companies, and
local communities regarding waste prevention and management, in the form of
information, technical assistance, or funding.

- Sustainable Construction Methodological Guidebook: Edited by the Saine-Saint-
Denis General Council in 2009

- Building certification standards covering CDW: HQE (2005), BREEAM (1990) and
LEED (1998) exist in France

- Industry sustainability standard covering CDW: the Quarries Environment Charter
(2004) is a global environment voluntary commitment, and the Clean Building
Approach (2005) aims to improve working methods and quality of life on building
sites.

- Public sector sustainability standard covering CDW: the Green Site and Clean Site
charters were initiate by ADEME and consist in an approach that covers all
environmental aspects of a site

- Environment Assurance Plan: this contractual obligation is an operational document
drafted by the environment coordinator or the client. Each company which will work
on the construction site must fill it in before starting the work, indicating which
provisions they will take to limit and monitor the nuisances and impacts of their
operation on the environment.

Furthermore, various guidance and tools have been developed to improve CDW
management regionally and nationally in France. These include guidebooks written by
ADEME or the French Building Federation (FFB), smartphone applications, and a website
called OPTIGEDE which acts as an online information sharing platform. A comprehensive
table of such guidance and tools is available in BIO by Deloitte (2015). New instruments arise
regularly, such as the guide on the environmental acceptability of recycled aggregates from
CDW in road works published by CEREMA in January 2016, for example, which aims to
encourage the use of recycled aggregates [89].

9.3 CDW management performance — CDW data

The latest official national data on CDW dates back to a survey from 2008 (SOeS, 2010). The
French Ministry of the Environment, Energy, and the Sea launched a new survey on CDW
produced in 2014, conducted by Observation and Statistics department (SOeS). The
description of the survey was published on 27/1/15° and the data and final report, though
initially due end 2016, should be available in spring 2017’. The 2008 survey has served as a
benchmark for biennial estimates sent to Eurostat and for national publications by ADEME.

® soeS “Survey on waste and excavated materials produced by the construction and public works sector in
2014” description, from 27/01/2015: http://www.statistigues.developpement-durable.gouv.fr/sources-
methodes/enquete-nomenclature/1542/0/enquete-dechets-deblais-produits-lactivite-btp-2014-edd.html

7 s0eS thematic surveys on construction and building works: http://www.statistiques.developpement-
durable.gouv.fr/logement-construction/s/entreprises-btp-enquetes-thematiques.html
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As all this data relies on a survey on 2008 statistics, which is therefore almost a decade old, a
certain amount of caution should be applied when interpreting the data.

Raw materials consumed in France in 2013 add up to 784 Mt (either from France or
imported), of which half (391 Mt) were construction materials. This amount is obtained by
adding raw materials extracted from the territory or imported and subtracting material
exports. Construction material apparent consumption in France in 1990 was 12% higher than
that in 2013 [90].

9.3.1 CDW generation data

Eurostat data was updated in February 2017 with 2014 data (Eurostat, 2017), whilst the
ADEME published data relevant to 2012 in its summary of key waste statistics in December
2016. Total waste production in France was 328 Mt in 2014 (345 Mt in 2012), of which
232 Mt were from the construction sector (247 Mt in 2012). The breakdown of total waste
generation and that of CDW is shown in Table 29 [90] [93].

From 2006 to 2010, waste generation grew, but in 2012 the trends was reversed with a 2.8%
reduction. This is mostly due to a slowing construction sector, for which waste generation
dropped by 5% [90].

Table 29 — Waste generation in France, total (left) and from the construction sector (right) (Eurostat, 2017)

Type of waste 2012 2014 Type of CDW 2012 2014

(Mt) (Mt) (Mt) (Mt)
Non-hazardous 333.43 317.52 Non-hazardous 244.33 229.16
Hazardous 11.30 10.41 Hazardous 2.38 2.58
Total waste 344.73 327.93 Total waste 246.70 231.74
generated generated

Construction waste in 2014 was made up of 229.16 Mt of non-hazardous waste, covering
216.49 Mt inert waste and 12.67 Mt non-inert waste, and 2.58 Mt of hazardous waste,
adding up to a total of 231.74 Mt [93].
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Figure 5 — CDW generation in France in 2014, total (left) and breakdown of non-hazardous waste generation

(right) [93]

In France, CDW is divided into two sectors: building and public works. The 2008 SOeS survey
gives the breakdown of waste generated per sector, with building works further divided into
structural and finishing works, as shown in Table 30:

Table 30 — Waste generation per construction sector in 2008 [100]

Sector Amount % inert waste % non-haz., non- % hazardous
generated (Mt) inert waste waste
Building works 38.2 72.4 26.1 1.5
Structural works 28.1 80.8 18.0 1.2
Finishing works 10.1 49.0 48.6 2.4
Public works 216.3 97.6 1.5 0.9
Total 254.5 93.8 5.2 1.0

In a Q&A document on construction and demolition waste for construction professionals,
the FFB also mentions waste generation per type of building works: 90% of the 38.2 Mt
generated originate from renovation or demolition sites. 65% comes from demolition, 28%
from renovation, and 7% from new construction [94].

9.3.2 CDW treatment data

The 2008 survey does not mention the final destination of CDW sent to collection, grouping,
or sorting facilities. Despite this barrier to reliable recovery and disposal data, it does give a
certain insight into the type of treatment used per type of waste, as detailed in Table 31.

Table 31 — CDW destination per type of waste in 2008, in million tonnes [100]
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Type of Collection, Reuse, Quarry Incineration, Landfill Other, incl. Total
CDW sorting recycling filling  cement plant take-back
centre

Inert 73.58 77.16 41.57 - 36.55 10.03 | 238.89
Non-haz., 9.66 1.24 - 0.17 0.70 141 13.18
non-inert

Hazardou 0.50 0.86 - 0.03 1.00 0.12 2.51
s

Total 83.74 79.26 41.57 0.20 38.25 11.56 | 254.58

Although it is chemically inert and therefore does not require specific treatment, inert waste
poses a definite challenge, both regarding transport and storage, due to its sheer amount. It
can be used for quarry filling, or crushed into aggregates for road works, landscaping, or to
make concrete. The remaining waste which is not recycled is then sent to specialised
landfills.

Of the 241 Mt of inert waste produced in 2012 (231.3 Mt of it being CDW), almost half (49%)
was recycled and 17% was used in road works or backfilling. The remaining 34% were
landfilled [90]. It is worth noting that landfills are called storage facilities in France, hence
many documents talk of storage rather than landfill. Furthermore, backfilling performed in
the framework of an inert waste landfill is recorded as landfilling, but this is not the case if it
is performed at a non-inert waste landfill, which introduces a certain bias in statistics.

The SNED indicates that the average recovery of deconstruction waste is around 90% for
inert waste and 45% for non-hazardous waste [98].

9.3.3 CDW exports/imports data

In 2013, reported imports of waste reached 2.5 Mt, among which 1.6 Mt of uncontaminated
soil and stones were imported from Switzerland and Luxemburg to be recycled.

In 2013, reported exports of waste reached 1.6 Mt.

Data taken from the service de I'Observation et des Statistiques (SOeS) publication “Rapport
2013 sur les mouvements transfrontaliers de déchets dans le cadre de la Convention de Bale
et du reglement (CE) n° 1013/2006 du Parlement européen et du Conseil”, published in
August 2016, accessed from [99].

9.3.4 CDW treatment facilities data

CDW landfill data is relatively simple to obtain in France. However, it is much more difficult
to obtain precise information on CDW recycling facilities.
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ADEME reported a total of 228 non-hazardous landfills in France, 16 for hazardous waste,
and 657 for inert waste by end 2014 [90]. However, this only includes landfills with a
prefectural authorisation. Indeed, BIO by Deloitte cites data from 2013 that is double that
amount for inert waste landfills, as there were some awaiting regularisation, and close to
500 illegal ones [88].

9.3.5 Future projections of CDW generation and treatment

The only indication on future CDW generation is the objective set by the 2014-2020 Waste
prevention plan to stabilise the generation of CDW by 2020 at the level reached in 2010 (260
Mt).

9.3.6 Methodology for CDW statistics

The 2008 survey was conducted by the French Environment Ministry (at the time, its name
was Ministry for Ecology, Energy, Sustainable Development and the Sea, though this changes
regularly after elections). 7 000 establishments were surveyed by post between November
2009 and March 2010. The survey reports waste amounts based on the latest destination
known by the producer, not the final one, as they are not always aware of the final
destination of their waste. Asbestos removal companies are not classified as construction
companies in French nomenclature but they were surveyed nonetheless to include this data
into the survey.

The description of the methodology for the new survey, on 2014 data and due to be
published in spring 2017, is available from the SOeS website:
http://www.statistiques.developpement-durable.gouv.fr/sources-methodes/enquete-
nomenclature/1542/0/enquete-dechets-deblais-produits-lactivite-btp-2014-edd.html.

9.4 Construction and demolition waste management in practice

9.4.1 CDW management initiatives

Various initiatives currently exist in France. Four interesting cases are highlighted in the
following pages:

- Paprec/Raboni partnership, allowing construction SMEs to deposit their construction
waste and pick up new materials on the same site

- RECYBETON project, a national R&D programme, which aims to find solutions to
recycle each cubic metre of deconstructed concrete as a component of new
concrete.

- DEMODULOR project, which approached construction waste prevention from the
disassembly angle

- DEMOCLES project, on recycling of waste from finishing works on
demolition/rehabilitation sites.

Of course, many other initiatives exist. For example, the National Syndicate of Demolition
Companies (SNED) and the French Building Federation (FFB) launched a joint initiative in
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May 2016: Imaterio, a free construction waste and material database (www.imaterio.fr). It
connects owners of inert waste and reuse materials with potential users. Although intended
for professionals, Imaterio can also be used by individuals who might wish to respond to an
advertisement. In March 2015 the SNED and FFB launched a waste traceability software
called Investigo (www.investigo.fr), free for use by members of the SNED [98].

Name Paprec/Raboni partnership

Description The Paprec Group is a company specialised in recycling and recovery
whereas Raboni is a distributor of construction/renovation materials.

Faced with the observation that building industry tradesmen struggle to
find solutions for their building site waste, and therefore end up sending it
to landfills instead of recycling, Paprec and Raboni decided to set up a
partnership to counter this issue. Construction SMEs can deposit their
waste and pick up new construction materials on the same site. The waste
is then directed to Paprec recovery/recycling facilities.

Scope Raboni has 12 recycling centres, with one full-time Paprec employee per
site. 4 sites have fluvial access: collection is therefore done by a barge with
a capacity of 360 tonnes of waste per rotation (equivalent to 60 waste
collection vehicles). Paprec has 2 recycling centres dedicated exclusively to
CDW in the region.

Year established 2004, renewed in 2014 for 5 years

Geographical Paris Region (ile-de-France)

coverage

Leadership Industry-led

Tonnes recycled Approximately 70 000 m? collected per year, with a recycling rate close to
80%

A new pilot operation initiated by the Syndicate for PVC pipes and fittings, STR-PVC was
launched in October 2016 to increase collection and recycling of plastic pipes and fittings in
France. PUM Plastiques, a distributor, and Paprec Plastiques, the plastics recycling branch of
the Paprec Group, partnered up to capture this stream from tradesmen and to offer new
services for their clients, to anticipate landfill bans, and to encourage sustainable practices.
At the launch of the pilot, Paprec containers were placed in PUM Plastiques agencies in two
cities initially, Rennes and Limay, with more locations planned in coming months. Customers
can bring their waste pipes and fittings for recycling.
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Name RECYBETON

Description RECYBETON (complete recycling of concrete) is a national R&D programme
which aims to increase reuse of materials from deconstructed concrete as
constituents of new concrete or hydraulic binders, including fine particles.

Scope Collaborative research project on deconstructed concrete, involving 47
partners for 5 years with a budget of 5 M€
Year established 2012

Geographical coverage @ National

Leadership Public-private partnership

Part of the scientific programme of RECYBETON is covered by the ECOREB project, funded by
the National Research Agency (ANR) for 4 years, from end 2012. As part of the RECYBETON
project, ECOREB addresses scientific issues associated with the use of crushed concrete
aggregate as a constituent of new concrete.

Name DEMODULOR

Description DEMODULOR demonstrated the technical, environmental, and economic
feasibility of disassembly in renovation or deconstruction for simplified
recovery and recycling of materials and products. The project was led by
the Materials and Equipment for a Sustainable Construction (MECD)
alliance, gathering the network of technical and industrial centres in the
construction sector.

Its aim was to develop constructive waste prevention solutions using a
systemic approach of disassembly (dismountable structures).

Scope The project focused on bearing elements (walls and floors) as well as the
building envelope (roof and walls).

Year established 2012-2015

Geographical National

coverage

Leadership Industry-led, supported by ADEME

Name DEMOCLES

Description The DEMOCLES project aimed to increase recycling of elements from

finishing works on demolition/rehabilitation sites.

DEMOCLES followed a collaborative and operational approach, integrating
actors from all across the value chain — over 40 partners were involved.
Thanks to 6 pilot sites and technical working groups, the project
successfully:

e |dentified operational and economic challenges linked to sorting waste
on-site and downstream treatment
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e Defined a common and reliable framework for on-site sorting to ensure
an adapted recycling stream, at limited costs

e Formulated concrete and operational recommendations on waste
management for both the client and the contractor

e Developed recommendations on the competence-building needs for
on-site sorting.

Scope Waste from finishing works, which represents about 10 million tonnes, or
30% of all waste produced by the construction sector

Year established 2014-2016

Geographical National, with six test building sites in lle-de-France and Rhéne-Alpes

coverage

Leadership Public-private partnership

9.4.2 Drivers / barriers to increase CDW recycling

Drivers and barriers to increase CDW recycling were presented in a clear and concise fashion
in the factsheet of the Resource Efficient Use of Mixed Wastes study [88]. Most of these are
listed in the following table.

A more recent study analysed drivers and barriers to reuse of construction products and
materials [96].
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Category Drivers Barriers

Legislation & | ¢ CDW management plan e Delay in entry into force of departmental
regulation implementation (national and CDW management plans

departmental, though soon
regional)

e Compulsory pre-demolition
audits

e Objective of stabilising CDW
production by 2020 at 2010 level

e EoW status and criteria defined
by law

e Insufficient support through public
procurement of the use of recycled materials
from CDW

e Requirement for contractors to demonstrate
technical feasibility of use of construction
materials from recycling

e Insufficient regulation of backfilling and
ground raisings in the Town planning Code

Allocation of

o ADEME has a large intervention

e Insufficient resource allocation (financial,

resources budget on waste & circular human) to the enforcement of CDW
economy —191 M€ in 2017 legislation
e Sanctions are too low and rarely applied
Reuse e Uncertainty in EU Construction Products
Regulation as to the obligations of EC
marking for reclamation products
Sorting & e Large number of innovative ¢ Very limited number of mechanised sorting
recycling companies and R&D lines in France
programmes ¢ Demolished buildings not designed for easy
e Guidance from the road works deconstruction and recycling
sector could benefit building e Lack of space on building sites
works
Treatment e Insufficient number of treatment
facilities installations, therefore too distant from sites,
which encourages illegal dumping
e Apparent reluctance of local authorities to
authorise new facilities
Market e Landfill tax (TGAP) as a tool to e The landfill tax is low compared to other EU
conditions improve recycling Member States
e Operating costs of CDW sorting, recovery,
and recycling are declared as being too high
by most construction companies
Definitions & | e Separate targets for inert waste | e Difficulty to assess CDW sources and streams
statistical and non-inert non-hazardous precisely
data waste e Inconsistencies with backfilling reporting and

definition

Contracts for
building &
public works

e Waste management is often neglected in
contracts

e Lack of traceability and control of the
recycling rate to check commitment in
tenders
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9.5 CDW sector characterization

9.5.1 CDW materials (CONCRETE, BRICKS, TILES AND CERAMIC, ASPHALT, WOOD, GYPSUM)

Product description and applications

No updates

Quantitative analysis

The 2008 survey gives more detailed information on waste generation in the French
construction sector. As reported in Table 32, inert waste is by far the predominant type of
waste generated, with 94% of CDW. Unpolluted soil and stones make up most of it, as they
account for 73% of inert waste, or 71% of CDW [100]. However, they should not be included
in the calculation of recycling performances towards the 70% objective of the Waste
Framework Directive. Table 33, instead, instead, reports the amount of non-hazardous waste

generated in 2008.

Table 32 — Inert waste generation in 2008 [100]

Type of inert waste Amount generated (Mt)
Concrete 17.84
Bricks, tiles, ceramic, and slate 2.87
Glass 0.10
Tar-free bituminous mixtures 9.30
Unpolluted soil and stones 175.11
Other materials from road demolition 11.82
Non-polluted track ballast 0.97
Non-polluted dredging spoil 2.60
Other inert waste 1.18
Mixed inert waste 17.09
Total inert waste 238.89

RE4 _RE4 _D1.1 Data Collection on CDW _Final 1.0

© RE’* Consortium - This document and the information contained are RE’ consortium property and shall not be

copied or disclosed to any third party without RE? consortium prior written authorisation

109




This project has received funding from the

l European Union’s Horizon 2020 research and
L . -
L l innovation programme under grant agreement No

723583

Table 33 — Non-hazardous, non-inert waste generation in 2008 [100]

Type of non-hazardous, non-inert waste Amount generated (kt)
Wood untreated or treated with non-hazardous substances (palettes...) 1835
Plastic materials (incl. flexible floor coverings) 435
Ferrous or non-ferrous metals 1201
Insulation materials: fibreglass, stone wool 118
Plaster 1844
Plant material 651
Waste tyres (m?3 not shredded) 18
Other types of non-hazardous, non-inert waste 542
Mixed non-hazardous, non-inert waste 1119
Mixed inert waste and non-hazardous, non-inert waste (Ordinary 5421
Industrial Waste®)

Total non-hazardous waste 13183

Updated information, on the year 2014, will be included in the survey which will be
published in spring 2017.

Recovery techniques

No updates

Environmental and economic impacts of COW waste management

No updates

Drivers / barriers to increase recycling

No updates

9.5.2 Recycled materials from CDW

Inert materials such as concrete and rubble are widely used in road works. Recycled
aggregates are thus the main construction and demolition waste product. Plaster and wood
are two other waste streams for which recycling is already operational. The DEMODULOR
project gathered data indicating the destination of certain materials [97]:

- Steel: 98% recycling/reuse, 2% landfill

- Concrete: 67% recycling/reuse, 33% landfill

- Wood: 57.2% recycling/reuse, 17.3% landfill, 25.5% energy recovery
- Terracotta: 39% recycling/reuse, 6% landfill, 55% material recovery

8 Ordinary industrial waste is known as DIB in France, for “déchets industriels banals”
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In France, 35 million m? of ready-to-use concrete were produced in 2015, by 516 companies,
and consumption per capita is 0.54 m? per year. This ranks France as the second producer
and fifth consumer of concrete in Europe [102]. Yet despite this, concrete recycling into
concrete is still rare in building works. The National Research Agency funded the ECOREB
project aiming to change this tendency by removing scientific barriers associated with the
used of crushed concrete aggregates as a constituent of new concrete.

There are two main barriers two the use of recycled materials from CDW in public
procurement. The first is the requirement for contractors to demonstrate that it is
technically possible to use construction materials from recycling. The second is linked to the
price of recycled materials. They may be more expensive than raw materials, particularly if
they are located further away and therefore lead to increased transport costs. As price is
unfortunately the main criteria in public procurement, this can make recycled materials less
competitive and therefore limits their increased use.

9.5.3 Market conditions / costs and benefits

Costs linked to legal management of building works CDW represent 2-4% of the total
revenues in the building sector, or 1.2-2.4 billion Euro, depending on if waste is sorted or
not, according to data from 1998 [94]; these information are summarised in Table 34.

Table 34 — General Tax on Polluting Activities (TGAP) rates for waste in 2016 [95]

Type of waste treatment facility Tax rate in €/tonne
) Unauthorised landfill 150
E Authorised | A. EMAS registered or ISO 14001 certified 32
g = landfill B. With biogas recovery >75% 23
'§ “'f'% C. Bioreactor landfill (biogas capture and 32
= leachate reinjection, biogas recovery)

-g D. Meeting both previous criteria 15
= E. Other 40
A. EMAS registered or ISO 14001 certified 12
% . B. With high energy performance 12
E ‘_Q"_ C. With NO, emissions <80 mg/Nm? 12
3 5 D. Meeting both A and B 9
E g E. Meeting both A and C
-E § F. Meeting both Band C 5
3~ G. Meeting A, B, and C 3
H. Other 15
g p % Landfill 25.57
£ © 3 Incineration plant or other treatment 12.78
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There is a General Tax on Polluting Activities (TGAP) in France, which must be paid by
companies whose activities or products are considered polluting: waste, pollutant emission,
oils, detergents, extracted materials, etc. The amount of the tax depends on the category of
activity or product and is modified every year. It is based on the weight in tonnes of waste
received in an installation to which it applies. The rate is also slightly higher in continental
France and Corsica than it is in Guadeloupe, Martinique, and Reunion Island. The 2017 rates
for continental France are listed in Table 34 [95]. These rates apply from 1 January 2017 to
31 December 2017.

The French Building Federation (FFB) gathered information on the costs of waste
management which entrepreneurs should consider. These include:

- Labour for sorting or dismantling prior to the removal of waste from the building site

- Specific installations required on-site (storage area, skips, etc.)

- Scale effect linked directly to the amount of waste to remove

- Waste transport (linked to distance from treatment facilities)

-  Waste treatment (grouping or sorting centre, treatment centre, recycling,
incineration, landfill).

The estimated the costs per destination of the waste (excluding transport and skip costs),
listed in Table 35. If waste is mixed, the highest cost applies.

Table 35 - Estimate CDW management costs per destination of the waste [94]

Destination Estimated cost (excluding transport and skip rental)
Inert waste recycling plant a few euro per tonne

Non-hazardous recycling plant variable, can be zero (metal by-back)

Inert waste landfill 1-8 €/tonne

Non-hazardous waste landfill 80-120 €/tonne

Hazardous waste landfill 200-500 €/tonne

Incineration plant 60-110 €/tonne

Hazardous waste specific treatment | 200-1200 €/tonne

Waste management adds up to 10-25% of deconstruction costs [98].

Finally, the National Syndicate for General Contractors in Building and Public Works,
EGF.BTP, estimated the cost of waste removal per type of material and treatment for 2009,
shown in Table 36.

Table 36 — Estimate CDW management cost per material and type of treatment [92]

Waste Treatment Cost excl. taxes, incl. transport
Inert Recycling 10-19 €/tonne
Landfill 10-31 €/tonne
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Wood Recycling 0-91 €/tonne
Incineration, energy recovery 19-183 €/tonne
Plaster Recycling 58 €/tonne
Landfill 106 €/tonne
Mixed Incineration 122 €/tonne
waste Landfill 122-290 €/tonne
Hazardous | Treatment then landfill 230 €/tonne and over
waste Directly to hazardous waste landfill | 230-350 €/tonne

All these sources therefore highlight the importance of sorting CDW — if not from an
environmental perspective, then at least to reduce costs.

RE4 _RE4 _D1.1 Data Collection on CDW _Final 1.0

© RE’* Consortium - This document and the information contained are RE’ consortium property and shall not be
copied or disclosed to any third party without RE? consortium prior written authorisation

113




This project has received funding from the

. European Union’s Horizon 2020 research and
L . -
L ' innovation programme under grant agreement No

723583

10. GERMANY
10.1 Legal Framework — Waste Management Plans and Strategies

10.1.1 National Legislation concerning CDW

The European Waste Management Directive (Directive 2008/98 / EC, AbfRRL) has been
implemented into German law, modernizing the existing German waste legislation through
the new Circular Economy Act (KrWG), which is currently Germany’s main waste disposal
statute. This Act replaces the first uniform National Waste Disposal Act (AbfG), adopted in
1972. The objective of the new Act is to achieve a sustainable improvement in
environmental and climate protection as well as resource efficiency in waste management
by strengthening waste prevention and recycling of waste. At the same time, the adoption of
EU legal concepts and definitions as well as the clarification of central regulations are
intended to facilitate the practical and legal application of the law [103].

As Germany consists of 16 federal states, certain aspects of the CDW disposal, which are not
regulated centrally are governed by the states themselves, such as the determination of
entities, which are subject to waste disposal obligations, authorizing bodies for waste
disposal matters and municipal waste disposal ordinances.

Prior to dismantling a building, it is important to determine the age of construction and the
buildings use to identify typical pollutants or polluted building materials of that time or
contamination in relation to the operation of the building. In case of relevant findings, a
technical investigation with sampling has to be carried out.

Although not mandatory, a dismantling and disposal concept is recommended. Building
materials containing pollutants must be removed prior to dismantling or demolition. In case
that fraction of the CDW are classified as hazardous waste, the Waste Register Ordinance
(AVV) in connection with instructions set out by the Federal Ministry for Environment must
be taken into account.

For the recycling or dismantling of commercial CDW the Ordinance on the Management of
Municipal Waste (Gewerbeabfallverordnung) applies. In case of hazardous waste, evidence
(proof of disposal and accompanying documents) according to the Proof Ordinance
(Nachweisverordnung) must be provided to the Central Body for Waste Supervision
(Zentrale Stelle Abfalliberwachung (ZSA)) at the State Office for Environment (LfU). In case
of transport of commercial waste, the notification and permit regulation (AbfAEV) must be
applied. The respective county administration authority (County Council or Environment
Agency) is responsible for granting the transport license.

Other regulations (Abfallverzeichnisverordnung, AVV) regulate the types of wastes, classified
into hazardous and non-hazardous wastes [103].
10.1.2 Waste management plans (WMP) and Strategies

There is no national waste management plan or strategy in place. The Circular Economy Act
sets out a clear hierarchy how to deal with CDW listed below:
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- prevention

- preparation for recycling

- recycling

- other types of recovery, particularly use for energy recovery
- disposal

The Circular Economy Act (Section 30 (1)) stipulates that the Federal States are responsible
for the development of WMP’s, which should cover the following aspects:

1. aim of waste prevention and recovery, and in particular preparation for re-use and
recycling, as well as waste disposal,

2. existing situation in waste management,

3. necessary activities to improve the recovery of waste and waste disposal, including an
evaluation of their aptitude to achieve the objectives

4. waste treatment installations to ensure waste disposal, as well as the recovery of mixed
waste from private households including which is collected in other areas of origin within
the national borders.

The waste management plans shall list the following:

1. authorised waste treatment installations

2. areas suitable for landfilling, for other waste disposal installations, as well as for waste
treatment installations

The waste management plans can also determine which bodies responsible for waste

management are to be chosen and which waste treatment installations the parties obliged

to carry out waste treatment must use.

10.1.3 Legal framework for sustainable management of CDW

The legal framework for sustainable management of CDW is rather complex in Germany as
countrywide legislations are not in place yet. The Table 37 sets out regulations and
frameworks in place.

Table 37. Legal framework for sustainable management of CDW.

National or regional obligation towards Germany

No obligation exists on a national level; several
states have put a recommendation for selective
demolition in their respective waste management
National or regional obligation for selective plans.

demolition Furthermore, the Ordinance on the Management of
Municipal Wastes, which is currently under revision,
is likely to contain national obligations for selective
demolition in its new version

National or regional sorting (on-site or in Defined at national level (Section 8, Management of
sorting facility) Municipal Wastes Ordinance). Separation and
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National or regional separately collect requirements for the pre-treatment of CDW.
different materials (iron, steel, plastic, glass,
hazardous waste etc.,)

Guidance for sustainable construction (Leitfaden
Nachhaltiges Bauen, 2013) provides
recommendations with regards to strategies for
dismantling for the next generation of buildings,
dismantling is not fully covered yet, in addition the
document is not legally binding

Green public procurement requirements

10.1.4 Targets

The targets with regards to waste recycling are defined under § 14 Promotion of recycling
and other material recycling of the Circular Economy Act (KrWG).

From the 1 January 2015 paper, metal, plastic and glass waste shall be collected separately
in order to achieve a safe and high quality recycling. Technical and economical
considerations shall be applied.

For the reuse and recycling of CDW the Federal Government aims to implement ambitious
goals set out by the EC under Directive 2008/98/EC [104]. 70% (by weight) of non-hazardous
building and demolition waste shall be reused or recycled, with the exceptions of materials
occurring in nature from the 1 January 2020. This figure includes the filling up in which waste
substitutes other materials. The Federal Government will review this target in light of the
development of the construction industry and the general conditions for the recycling of
CDW by 31 December 2016 [105].

10.1.5 End of Waste (EoW) status

The end of waste status is defined under the Circular Economy Act in Secrion §5. A substance
or an object is no longer considered as waste, if it has passed a recycling or recovery process
and it is characterised by all of the following criteria:

e itis usually used for certain purposes,

e there is a market or a demand for it,

e it meets all technical requirements applicable to its particular purpose, as well as all
legislation and applicable standards for products, and

e its use as a whole does not lead to harmful effects on human beings nor the
environment.

In order to fulfil the last aspect listed above, the Federal Government is authorized to
determine threshold values for pollutants and harmful substances. The end of waste status
is also valid for CDW and ends with the successful recovery or recycling technique, while
fulfilling the requirements of the waste regulations [105].

10.2 Non legislative instruments (best practices, guidelines, recommendations...)
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The Federal Government developed a Guideline for Sustainable Construction that provides
in its latest edition guidance with regards to the demolition of buildings. However, these
recommendations relate to the design and construction of new buildings in order to
minimise CDW for future generations. The Guidelines are binding in case of governmental
projects and only informatory character for all other projects.

In add,ition several Federal States have developed guidelines for the dismantling of buildings
(e.g. Brandenburg, Bavaria) but also the Federal Institute for Occupational health and safety
and medicine.

The LAGA (Bund/Lander Arbeitsgemeinschaft Abfall) is a working committee of the
Conference for Ministers for Environment (UMK). Founded in 1963 the LAGA aims to ensure
the implementation of waste legislation in the Federal Republic of Germany as far as
possible within the Federal States through information and fact sheets as well as guidelines
[106].

10.3 CDW management performance — CDW data

10.3.1 CDW generation data

Construction and demolition waste in Germany consist of building rubble, road construction,
soil and stones, as well as building site waste. Construction gypsum plasters are collected
separately.

Construction and demolition waste, including road construction waste accounted in 2014
with 209.5 million tonnes (52.3%) for the largest share of waste. The largest fraction of CDW
was excavated soil, of which 85% was utilised for landfill in construction or at the pithead
excavations. The remaining mineral construction waste was also used to a considerable
extent [107].

In 2012, CDW accounted for 192.0 million tonnes of waste, with 109.8 million tonnes
through excavation, which was utilized to a total of 88 %, for the same purposes as identified
in 2014. The remaining 82.2 million tonnes of CDW consisted of building rubble, road
construction, construction site waste as well as construction waste based on plaster. These
waste streams were recycled up to 95.5%.

Figure 6 shows mineral waste figures from 2012, broken down into different streams.
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® Strafienaufbruch
15,4 Mio. t
(8,0 %)

= Boden und Steine
109,8 Mio. t
(57,2 %)

Bauschutt
51,6 Mio. t

(26,9 %)
Gesamt:
192,0 Millionen Tonnen

= Baustellenabfille
14,6 Mio. t
(7,6 %)

® Bauabfille auf Gipsbasis
0,6 Mio. t
(0,3 %)

Figure 6. Groups of waste in Germany (2012 broken down into different streams), source Federal Ministry for
Environment.

Hazardous waste

From 1999 onwards, hazardous waste is merely reported as a sum in the waste balance.
Approximately 6% of the hazardous waste in 2014 was generated by the industrial and
construction sectors. 67% of this waste could be utilized [107].

10.3.2 CDW treatment data

Reliable figures for CDW generation and treatment were taken from a report that the
Federal Statistic Office published in 2014, with figures dating back to 2006. The overall
amount of CDW totals to 197 million tonnes, whereof 89% of waste has been exploited and
88% has been recycled [108].

10.3.3 CDW exports/imports data

The Federal Ministry for Environment provides figures with regards to for the trans-national
transport of waste for Germany (Figure 7, Figure 8 and Figure 9). The published data show
that the shipment is mainly carried out between neighbouring countries, in particular from
the border areas. The average transport distance between the place where the waste were
generated and the disposal is less than 500 km (average) [109].

RE4 _RE4 _D1.1 Data Collection on CDW _Final 1.0

© RE’* Consortium - This document and the information contained are RE’ consortium property and shall not be
copied or disclosed to any third party without RE? consortium prior written authorisation

118




This project has received funding from the

l ' European Union’s Horizon 2020 research and
l ' innovation programme under grant agreement No

723583

8
7

= 6

w

[~

(]

=

n >

o

k)

s 4

S

[~

3 3

€

<
2
1
0

O o P PP D PO PO E S PO LNDND N
P P o S & & & & & & P& DYy
PSS T TS J

Figure 7. Amount of waste Import — Export in Germany in MIO Tons, source UBA [109]

Grenziiberschreitende Verbringung von zustimmungspflichtigen Abfillen
Zeitreihe Import nach Staaten - Mengen in 1000 t

EU-Staaten 6227 5689 5307 5889 | 6431 7157 6379 5806 5099 5127 | 5671 5807
EFTA-Staaten 245 257 33 323 394 446 | 447 598 737 715 709 668
Andere OECD-Staaten 10 6 4 9 15 16 23 29 29 | 32 29 19
Nicht-OECD-Staaten 10 | 13 14 | 19 14 8 11 20 15 ° 12 17 25
Summe I eu2 | 5965 5628 | 6240 | essa | 7627 6861 6452 | 5881 | 5886 | 6426 | €519 !
1995 1996 1997 1998 m 2000 | 2001 2002 | 2003
EU-Staaten ; 64 | 61 s2 ] 19 | 247} 428 | se7 | 916 | 1808 | 2427 | 3692 4587 |
EFTA-Staaten 12 | 46 82 91 15 129 120 165 | 193 229 250
Andere OECD-Staaten o 1 3 5 3 3 3 3 4 4 8
Nicht-OECD-Staaten 0 : 0 1 4 2 2 5 8 7 10 9
Summe I 100 | 281 347 | 548 | 701 | 1044 ! 1985 | 2630 ! 3934 | 4854

Quelle: Umweltbundesamt.
Daten fiir 1994 ab der El i im Mai 1994

Zuordnung der Staaten gemas Status von 2015

Figure 8. Amount of waste Import — Export in Germany in MIO Tons, source UBA [109] — Update
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Grenziiberschreitende Verbringung von zustimmungspflichtigen Abféllen
Zeitreihe Export nach Staaten - Mengen in 1000t

T N T T AT T

EU-Staaten 1476 1423 1192 1145 1526 1428 1734 2346 2716
EFTA-Staaten 63 198 384 284 256 199 189 242 249 238 251 295
Andere OECD-Staaten 5 2 2 1 3 3 3 3 7 2 3 2
Nicht-OECD-Staaten 0 0 3 0 0 0 0 3 4 2 1 3
::f:;:::h Arthel 37 39 68 101 118 111 131 177 177 120 14 11 10
Summe 1036 1103 1966 1827 1561 1201 1514 1950 1809 1990 2613 3027

S T R R A T R R AT R

EU-Staaten 1050 1114 1088 1371 1399 1150
EFTA-Staaten 0 35 9 42 39 57 63 70 53 64 67 54
Andere OECD-Staaten 0 0 0 24 35 17 4 3 1 1 2 2
Nicht-OECD-Staaten 0 0 0 3 1 0 0 0 0 0 0 0
::?2:33:" Artkel 37 0 0 0 208 210 230 204 126 203 76 45 28
Summe 798 1085 945 1099 1220 1278 1385 1288 1628 1540 1263 907

Quelle: Umweltbundesamt

Figure 9. Amount of waste Import — Export in Germany in MIO Tons, source UBA [109] - Update

10.3.4 CDW treatment facilities data
No data found.

10.3.5 Future projections of CDW generation and treatment

No data found.

10.3.6 Methodology for CDW statistics

Waste figures are based on the Environmental Statistics Act [110]. The figures are reported
by the treatment plants directly to the individual statistical offices of the Federal States,
which then provide the data to the Federal Statistical Office. In addition, the initiative
Circular Economy Construction is monitoring the utilisation of CDW and provides waste
figures in their annual reports [111].

10.4 C&D waste management in practice

10.4.1 CDW management initiatives

The German government is encouraging the construction industry to establish and follow
the principals of the circular economy. The aim is understand existing buildings as urban
mining and minimise the extraction of raw materials. The total amount of anthropogenic
stock in Germany, including rocks, metals, wood and plastics, can be estimated with 51.7
billion tons of material. This corresponds roughly to the sum of all raw materials obtained
worldwide in 2000. The Federal Environment Agency has initiated projects to generate
reliable data on the available secondary raw materials in order to develop an urban mining
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strategy. In this way, not only valuable natural resources can be protected in the future, but
also the import dependency for numerous raw materials can be mitigated. [112].

In addition, in 2012 the non-profit organisation Cradle to Cradle was founded in Germany
with the aim to establish a different handling of resources and to establish continuous
material cycles, which are healthy for humans and the environment. The concept is not
limited to construction, but covers all resources and substances.

10.4.2 Drivers / barriers to increase CDW recycling

Recycling of CDW is an important step towards a reduction of resource extraction and the
associated environmental impacts. Especially in Germany, where access to raw materials is
limited, CDW offers a huge potential of high quality raw materials, which can be efficiently
recovered and processed to feature a similar quality of other high quality starting materials.

The increased use of plastic-based building materials, such as windows, doors or insulation
materials as well as the increasing importance of composites and the generally increasing
variety of materials used in the construction sector will lead to ever higher demands with
regards to appropriate processing and recycling procedures.

In many cases, economic considerations are the main barriers to CDW reuse and recycling as
waste disposal as well as access to raw materials is much cheaper than an appropriate reuse
or recycling of CDW. However, increasing prices for raw materials could lead to a turn
around.

10.5 CDW sector characterization

10.5.1 CDW materials (CONCRETE, BRICKS, TILES AND CERAMIC, ASPHALT, WOOD, GYPSUM)

Product description and applications

The potential applications of several building materials are reported in Table 38.

Table 38. CDW materials and applications.

CDW

. Application
material PP

CONCRETE | Concrete waste in Germany is mainly used as filling material for roadworks. In
addition, the first architectural projects are finalised using RE concrete (Neubau

of RE concrete in Switzerland is very common.

von Forschungs- und Laborgebdude Lebenswissenschaften Humboldt-Universitat).
Due to limited access to sand and other aggregates necessary for concrete the use

BRICKS Bricks are reused in smaller applications, where full bricks could be dismantled
from the building.
WOO0D Due to a surplus of wood in Germany, recycled materials are mainly used for

buildings.

energy generation. In addition, in buildings constructed after world war I, wooden
elements were often treated, which implies that material cannot be reused inside

GYPSUM In Germany plasterboards offer a high potential for recycling, whereas gypsum
plaster boards are rarely generated from CDW.
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Quantitative analysis

No data found.

Recovery techniques

No data found.

Environmental and economic impacts of COW waste management
No data found.
Drivers / barriers to increase recycling

Provided in section 10.4.2

10.5.2 Recycled materials from CDW
No data found.

10.5.3 Market conditions / costs and benefits
No data found.
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11. GREECE
11.1 Legal Framework — Waste Management Plans and Strategies

11.1.1 National Legislation concerning CDW

Up to date legislation in Greece includes the following: European Directive 98-EE-2008, Law
2939/2001, Law 3854/2010 (modification of previous law), JMD36259/1757/E103/2010
(CDW, Solid Marble Wastes, concrete), JMD 50910/03, Law 4030/2011 (paragraph 4), Law
4042/2012-part B, Law4067/2012 (New Construction Code). However, the program for the
management of CDW was put in place with the Joint Ministerial Decision 36259/1757/E103
(Gov. Gazzete, second issue, 1312/24.8.2010) in 2010.

Law 4042/2012 on waste management, which transposed the Waste Framework Directive
2008/98/EC into national law, provided for the obligation of the Ministry of Environment,
Energy and Climate Change to compile a (new) National Waste Management Plan (NWMP)
in compliance with Law 4042/2012 which would set out the policy, strategy, principles and
targets for the management of waste in Greece and which would suggest the appropriate
measures and actions to be taken for the achievement of these targets and principles.

11.1.2 Waste management plans (WMP) and Strategies

On the basis of the provisions of the (new) NWMP, (new) regional waste management plans
should be prepared for the management of all waste produced at regional level.

The new National Waste Management Plan (“New NWMP”), described the new plan as “the
reversal of government policy which has been pursued for the last ten years. The aim of the
new plan is to direct us to a zero-waste economy and society, which converts waste into
resources.”

The key priority targets of the New NWMP centre around the re-allocation of waste
management to a municipal level, placing the responsibility for separation at source and
recycling on the municipalities through small-scale units, the encouragement of community
participation, the targeting of advanced waste management techniques and, as an
overarching principle, maintaining the public nature of waste management. The
consequences are, according to the plan, reduced costs, local communities reaping the
profits from waste management through appropriate financial incentives and up to 16,000
new jobs, presumably most of those in the public sector. Alternative waste management,
currently almost entirely privately-run, will also be brought under public control.

11.1.3 Legal framework for sustainable management of CDW

No data found.

11.1.4 Targets

The program for the management of CDW was put in place with the Joint Ministerial
Decision 36259/1757/E103 (Gov. Gazzete, second issue, 1312/24.8.2010) in 2010. Present
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Gazzatte has specific quantitative targets, concerning the recycling and reuse of CDW. Those
targets are summarized below:

1) By 2012, the preparing for reuse, recycling and other material recovery, including
backfilling operations using waste to substitute other materials, of non-hazardous
construction and demolition waste excluding naturally occurring material defined in
category 17 05 04 in the list of waste shall be increased to a minimum of 30 % by weight.

2) By 2015, the preparing for reuse, recycling and other material recovery, including
backfilling operations using waste to substitute other materials, of non-hazardous
construction and demolition waste excluding naturally occurring material defined in
category 17 05 04 in the list of waste shall be increased to a minimum of 50 % by weight.

3) By 2020, the preparing for reuse, recycling and other material recovery, including
backfilling operations using waste to substitute other materials, of non-hazardous
construction and demolition waste excluding naturally occurring material defined in
category 17 05 04 in the list of waste shall be increased to a minimum of 70 % by weight.

In particular, energy recovery is excluded from this scope, while category 17 05 04
(excavated material) is not included in the calculation of the target.

11.1.5 End of Waste (EoW) status

There are no End of Waste criteria established in Greece.

11.2 Non legislative instruments (best practices, guidelines, recommendations...)

CDW management cannot be only a subject of technical and scientific process but also
political, social and educational ones. In order to implement recycling targets, Greece
created the term Alternative Waste Management and founded the National Organization for
the Alternative Management of Packaging and Other Products, which later was renamed at
“Greek Recycling Organization”.

The alternative management of Construction and Demolition Wastes in Greece began in
2011 with the establishment and licensing of the first Collective Alternative Management
System which is located in Thessaloniki. From 2012 until 2014, collection systems adopted
came up to 9, covering 18 geographical regions. According to statistics maintained by the
Greek Recycling Organization, the amount of CDW managed by the existing in 2012 was
more than 12.000 tonsg, for 2013 around 50.000 tons, while for 2014 more than 20.000 tons
1 The amount collected from the Alternative Management Systems is a very low
percentage compared to the quantity of CDW believed to have been produced and which
comes up to around 2.000.000 tons.

Other non-legislative instruments that contribute to create conditions for a sustainable
management of CDW are BREEAM and LEED.

° data only from treatment plant “Anakyklwsis Adranwn Makedonias SA”
10 data only from treatment plant “Anakyklwsis Adranwn Makedonias SA”
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11.3 CDW management performance — CDW data

11.3.1 CDW generation data

EUROSTAT database reports data shown in Table 39 for CDW generated between years 2010

and 2014.

Table 39. EUROSTAT database for CDW generated between years 2010 and 2014.

2010 2012 2014

Mineral waste for construction 1.545.533 601.476 355.171
Metal wastes, ferrous 173.361 67.540 39.898
Metal wastes, non-ferrous 0 0 0
Glass wastes 36.640 14.275 8.698
Plastic wastes 128.495 50.061 29.575
Wood wastes 202.051 78.718 46.504

Total 2.086.080 812.519 479.999

11.3.2 CDW treatment data

Data published by EUROSTAT deals with different waste categories but becoming from all
the economic activities. Therefore, only for the category “Mineral waste from construction”,

data can be considered reliable, as in Table 40.

Table 40. EUROSTAT database for “Mineral waste from construction”

Mineral waste from construction

2010 2012 2014

[tons]
Landfill / disposal (D1-D7, D12) 1.544.505 601.668 139.486
Deposit onto or into land 1.544.505 601.668 139.486
Land treatment and release into water bodies 0 0 0
Incineration / disposal (D10) 0 0 0
Incineration / energy recovery (R1) 0 0 0
Recovery other than energy recovery 249 2.701 626
Recovery other than energy recovery - backfilling 249 133 31
Recovery other than energy recovery - except 0 2.568 595
backfilling

Total waste treatment 1.544.754 604.369 140.112

11.3.3 CDW exports/imports data

There is no data available concerning the exports and imports of CDW in Greece.
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11.3.4 CDW treatment facilities data

Landfills for inert CDW do not exist in Greece. There are mostly general purpose landfills,
receiving all kinds of waste except hazardous waste.

According to national waste planning, it is suggested that at least one landfill for inert waste
should be constructed in each of the Greek administrative regions, with specific preference
in the island regions to integrate separate modules for inert waste in existing landfill sites
instead of designating a new site.

The existing CDW treatment facilities in Greece treat mainly the mineral fraction of CDW,
while materials such as metals, plastics and glass are sent to recycling facilities that handle
each specific material fraction. Wood wastes sometimes are treated in the CDW treatment
facilities or alternatively disposed. There are 54 CDW treatment facilities in Greece, all
affiliated with the certified CDW management systems pursuant to JMD
36259/1757/E103/2010.

11.3.5 Future projections of CDW generation and treatment

The new WMP includes the projection of future CDW generation until 2020. The projection
of CDW generation was based on the production of the building construction sector since no
concrete data exist on CDW from road works, infrastructure projects and excavations. As a
result, naturally occurring materials from big infrastructure projects and other excavation
activities are not taken into account in the projections. Moreover, naturally occurring
materials are also excluded from the calculation of the CDW recovery target in the WFD.

Within the DEWAM project (Information System for Demolition Waste Management), a
Decision Support System (DSS) has been developed, namely DeconRCM, and in it, estimation
of the generated CDW quantities are realized with the use of an algorithmically model in
Excel file format, based on building practices in Greece. The output of CDW quantities
estimation model is stored in databases, also developed with MySQL. Optimization of the
integrated CDW management is solved with the use of a mixed-integer linear programming
(MIPL) model. Cost parameters that are included are; (i) the fixed deconstruction process
cost, (ii) the fixed cost of demolishing the entire building, (iii) the fixed demolition process
cost, (iv) the variable cost of deconstructing the building (€/t), (v) the variable cost of
separating CDW, plus loading cost in container for each material, (vi) the fixed cost of
using/renting a container and (vii) the variable cost of a container to a disposal site
(€/container). Revenues from secondary materials’ sales are also considered.

11.3.6 Methodology for CDW statistics

The methodology for CDW statistics of data reported in this document follows Eurostat
guidelines.

11.4 C&D waste management in practice
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11.4.1 CDW management initiatives

In order to assist construction companies, public bodies, engineers and individuals towards
environmental sound management of CDW, a web-based Decision Support System (DSS) has
been developed, namely DeconRCM, within the framework of of the DEWAM project
(Information System for Demolition Waste Management). A beta version of DeconRCM can
be visited at: http://pandora.meng.auth.gr/deconrcm. Currently, the application is built for
the case of the Region of Central Macedonia, Greece, but can be easily expanded to other
areas with the necessary adjustments. In this paper, functional specifications of DeconRCM
are provided, together with a brief description of its technical aspects. The DSS tool’s
capabilities are illustrated through a case study of a major construction project at the
campus of Aristotle University Thessaloniki, Greece.

11.4.2 Drivers / barriers to increase CDW recycling

As reported in DELOITTE study, main drivers/barriers to increase CDW recycling are listed
below.

Main obstacles to sustainable CDW management:

1. Lack of political will

e There is low, if non-existent, political will to tackle the issue of illegal CDW disposal
and the enforcement of the law concerning CDW management. Major delays in the
application of the laws and complementary regulations for CDW.

e Low financial and human resources support to environmental inspections renders the
inspection and enforcement of the CDW management regulations totally ineffective.

e Recent amendments in CDW management regulations resulted in ambiguity which
stalls the effort for increased CDW recovery.

e Delays in administration of fines or non-conviction of CDW management rules
violators

2. Mentality in the construction sector

e General mentality in the construction sector (and of the general public in Greece) is
that CDW is not considered to be a waste stream that requires immediate attention and
treatment. It can be disposed somewhere and left there, since its inert nature makes it
harmless for human health and the environment.

e Contractors prefer to avoid the cost of CDW management.

e No market/no demand for recycled CDW, natural materials are always preferred over
recycled materials in the construction works.
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3. Lack of treatment facilities and low territorial network

e The current network of CDW treatment facilities is not sufficient to cover the total
amount of generated CDW or even the national territory of Greece

e There is no register of appropriate sites (e.g. abandoned quarries, etc.) for the
establishment of new CDW treatment facilities.

4. Lack of incentives for recycling

e The landfill tax is not considered enough for diverting CDW from landfilling to
recovery, accentuated by the ineffective control of illegal activities concerning dumping
of CDW.

e Cost of recovery activities is higher than the prices of the recycled end-product. No
pull effect from market conditions.

Main drivers to sustainable CDW management

1. Existence of a well-articulated legal framework for CDW management including
provisions for the sustainable management of CDW.

2. Existence of a separate authority (EOAN — Greek Recycling Organization) for the
supervision of the alternative management of CDW (recovery, recycling).

3. Organization of CDW Management Systems by the actors in the construction sector
(obliged by legislation) for the sustainable management of CDW

4. Strong community awareness for the creation of preconditions for sustainable CDW.

11.5 CDW sector characterization

11.5.1 CDW materials (CONCRETE, BRICKS, TILES AND CERAMIC, ASPHALT, WOOD, GYPSUM)

Product description and applications

CDW refer to a wide range of materials, which, according to their origin can be divided into
the following categories:

Demolition materials such as concrete, aggregates, wood, bricks and other building
materials.

Road materials such as bituminous mixtures as well as aggregates of various particle
sizes.

Excavation materials, such as excavated soil, sand, gravel, rocks etc, which arise almost
in every construction activity, especially during the underground constructions and
geotechnical engineering works.
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e Construction and Demolition Wastes are usually grouped together under “CDW”;
however these waste streams are produced by different processes, while they have
quite different characteristics, both in terms of quantities, composition and potential for
recovery.

e Composition of CDW includes materials, such as concrete, generally inert materials,
asphalt, paper, glass, plastic, wood, bricks etc, depending on the source. Building and
construction waste can be absorbed in various applications/technical projects after
appropriate treatment. Such engineering projects are:

buildings’ construction

road construction

geotechnical works

flood defenses

concrete production

rail projects

temporary works.

SRR NENENENEN

Quantitative analysis

Volume of CDW produced depends on factors, main of which are population growth, city or
regional planning, state of construction industry as well as landfill fees.

Construction waste (originating from new constructions) is usually less mixed, less
contaminated, and its recovery potential is higher than demolition waste because of these
characteristics. Its share in the total quantities of CDW is generally low. On the other hand,
demolition waste, which represents the highest amounts of CDW, tends to be more
contaminated and mixed, and therefore is more difficult to recover.

Data about generation of different kind of CDW are reported in paragraph 11.3.1.

Recovery techniques

No data found.

Environmental and economic impacts of CDW waste management

Recycling of CDW and the use of their, after treatment, products apart from the
environmental benefits due to the restriction of the use of primary materials as well as the
illegal and uncontrolled deposition in open spaces, has also economic benefits. Initially new
jobs created both in the part of management and research on these materials. Secondly, it is
crucial the fact that a supplier of CDW can take back pure secondary material at the same
time he goes to the treatment plant, without being forced to go to the quarry. So, the
benefits have to do with both time and money savings.

The management costs range from 2,00 € -25,00 €/tn depending on the purity of the
materials carried to the treatment plant including separation of various categories of wastes
and their treatment till final product, which can be purchased at half the cost of a primary
quarry material (an average of 3€/tn).
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Drivers / barriers to increase recycling

Provided in section 11.4.2

11.5.2 Recycled materials from CDW

CDW can be reused or recycled in many sectors, one of which is in civil engineering works.
Those wastes, after the appropriate treatment, can be used as secondary materials for the
production of new concrete mixtures, as base or sub base in road construction, as
aggregates for the production of bituminous mixtures or as secondary filling material in
geotechnical works. In Greece, and especially in the Universities of Thessaloniki and Thrace,
recycled aggregates have been used for the production of new concrete mixtures. CDW’s
composition is not steady, while there is no CE for those materials, so since they generate
from building of different age, different concrete category etc utilization of those materials
in civil engineering works and especially in concrete and road works demands every time
laboratory tests in order to certify their use as alternative aggregates.

11.5.3 Market conditions / costs and benefits

There are no significant financial incentives for CDW recycling while at the same time the
uncontrolled dumping of CDW and the breaching of legislation by many actors in the CDW
management chain, especially the waste holders and the collection services not affiliated to
any CDW management system as laid down in legislation, hampers any efforts towards the
direction of increasing CDW recycling.

The recycling of CDW is perceived as a cost to pay, since alternatives are not well developed
in Greece and the market for recycled CDW is not developed.

Although it is considered uneconomical at the moment to recycle CDW in Greece, especially
due to lack of other financial incentives supporting recycling and/or punishing landfilling and
dumping, there is a possibility that resource scarcity issues might become more prominent in
the future and ultimately the recycling of CDW would become more favorable.
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12. HUNGARY
12.1 Legal Framework — Waste Management Plans and Strategies

12.1.1 National Legislation concerning CDW
National Regulatory concerning CDW in Hungary are:

- Act on Environmental Protection (A kdrnyezet védelmének altalanos szabalyairdl szélo
1995. évi LIII. Torvény)

- Act on Waste (A hulladékrol szél6 2012. évi CLXXXV. torvény)

- Governmental Decree on Hazardous waste (A veszélyes hulladékkal kapcsolatos
tevékenységek végzésének feltételeirdl sz616 98/2001. (VI. 15.) Korm. Rendelet)

- Ministerial decree on the List of waste (A hulladékjegyzékrél sz6l6 72/2013.(VIII. 27.) VM
rendelet)

/////

kezelésének részletes szabalyairdl sz6l6 45/2004. (VII. 26.) BM-KvVM egytuttes rendelet)

- Act on the Formation and Protection of the Built Environment (Az épitett kornyezet
alakitasardl és védelmérdl sz6lé 1997. LXXVIII. torvény)

- Government decree on building and construction activity (Az épitGipari kivitelezési
tevékenységrdl szol6 191/2009. (1. 15.) Korm. Rendelet).

Particularly, Ministerial decree 45/2004 details rules for COW management. Requires the
waste producer to complete a waste registration form after the construction or demolition
work is completed. It does not apply to hazardous waste. According to the Government, the
Regulation is lacking guidance on where and how recycled construction materials can be
used, or prohibition of their use. It is planned to address these issues in an amendment of
this Regulation.

The waste type has to be summarized and exceeding quantities to limits in Regulation
45/2004 (VII. 26) have to be separated for recovery/recycling and treatment method has to
be described in the Demolition Waste Registration card (the template is reported in
DELOITTE study).

Detailed rules for the management of CDW have to be submitted to the relevant
Environmental Authority.

After completing the construction activity a Construction waste registration card (Annex 3 of
this document) has to be completed showing the types and quantities of generated waste.
Waste transfer notes have to confirm the validity of the data. These two documents have to
be submitted to the building authorities together with a request for the occupancy permit.
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12.1.2 Waste management plans (WMP) and Strategies

Section 2.4.5 of the current National Waste Management Plan (NWMP) 2014-2020 is
dedicated to CDW. The NWMP has been established within the Government Decree
2055/2013. (XII. 31) on the National Waste Management Plan.

There are 7 regions in Hungary, each region’s Environmental Authority is responsible for
developing a Waste Management Plan. 270 days after the Regional Plans have been
published, the municipalities have to prepare and submit Local Waste Management Plans.
The National Waste Prevention Program (NWPP) is part of the NWMP. The NWPP sets
targets and measures to be implemented in order to achieve the required level of waste
prevention. One of the main goals of the NWMP is to decouple the relationship between
economic growth and environmental impacts caused by waste generation. Section 4.4.2.1 is
for CDW and includes the following: the program draws attention to the alternative
utilization possibilities of unused/dysfunctional buildings and structures. The building\area
previously used for production can be refurbished for housing, storage, cultural purposes
keeping the main structural features of the building.

The National Environmental Program (NEP) 2014-2019 specializes in environmental
awareness in order to enhance sustainable lifestyles, with regards to production and
consumption. This program contains a section on CDW describing the targets as well as the
recommended measures to be implemented in order to achieve them.

12.1.3 Legal framework for sustainable management of CDW
12.1.4 Targets

Section 92 of ACT CLXXXV of 2012 on Waste define that: the combined share of preparing for
re-use and the recycling of non-hazardous construction and demolition waste - other than
soil and stone - and other material recovery, including waste used as substitutes in
backfilling operations, shall be increased by 31 December 2020 to 70 per cent relative to the
total volume produced at the national level.

This target agree with the CDW target within the National Waste Management Plan 2014-
2020 and the National Environmental Program (NEP) 2014-2019.

Measures planned to be implemented in order to achieve this target are:

* Increase the use of products made of recycled CDW;

e Enable the competitiveness of these products on the market;

e Establish selective demolition; increase the capacities of CDW recovery facilities;
development of a new enforcement regulation; and creation of economic and legal
instruments necessary for increased utilization of CDW.

The NEP provides to avoid landfilling CDW, too.
The measures necessary to achieve these targets which shall be implemented by the
relevant Ministries of Hungary, are as follows:

* Regulating the use of CDW for backfilling;

e Developing selective demolition criteria and implementing in use;

* Increasing the capacity of CDW treatment facilities and establishing compulsory CDW

recycling;
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e Reviewing and updating related legislation (e.g. public procurement, reporting
systems, and guidance documents).

12.1.5 End of Waste (EoW) status

The criteria for End-of-Waste (EoW) are established in Article 7, paragraph 9 of the Waste
Act 2012 CLXXXV6. These criteria are similar to the ones defined in the European Waste
Framework Directive.

Therefore, there is a lack of CDW specific EOW criteria and associated evaluation with no
detailed rules for EOW for CDW in existing legislation. In connection with the utilization of
recycled construction materials, the current level of Government regulation is also lacking
justification of the EoW status.

12.2 Non legislative instruments (best practices, guidelines, recommendations...)

Non legislative instruments that contribute to create conditions for a sustainable
management of CDW are BREEAM and LEED.

According to the Government Regulation 312/2012, a demolition plan has to be prepared
and it includes the description of:

- Demolition technology

- Outcomes of the building inspection.

In Hungary, there is a range of technical guidelines, standards and code of practice for use of
CDW in construction applications, particularly as recycled aggregates in concrete
productions.

12.3 CDW management performance — CDW data

12.3.1 CDW generation data

EUROSTAT database reports the data shown in Table 41 for CDW generated between years
2010 and 2014.

Table 41. EUROSTAT database for CDW generated between years 2010 and 2014

2010 2012 2014

Mineral waste for construction 2.958.097 2.918.973 1.887.959
Metal wastes, ferrous 150.547 90.446 40.493
Metal wastes, non-ferrous 2.778 9.037 2.317
Glass wastes 2.631 3.651 590
Plastic wastes 5.304 6.495 3.513
Wood wastes 3.870 5.130 1.987

Total 4.072.214 4.038.081 3.673.479
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DELOITTE document reports different amount of CDW generation data, supplied by Central
Hungarian Statistical Office. As written in it, the data downloaded from public database,
could be incorrect due to possibilities of waste producers providing data two times for the
same time period, or not providing any information, delayed data or other issues.

12.3.2 CDW treatment data

Data published by EUROSTAT deals with different waste categories but becoming from all
the economic activities. Therefore, only for the category “Mineral waste from construction”,
data can be considered reliable, as in the Table 42.

Table 42. EUROSTAT database for Mineral waste from construction between years 2010 and 2014

Mineral waste for construction 2010 2012 2014
Landfill / disposal (D1-D7, D12) 939.070 490.560 331.348
Deposit onto or into land 929.090 490.560 331.348
Land treatment and release into water bodies 0 0 0
Incineration / disposal (D10) 359 1.347 2.479
Incineration / energy recovery (R1) 34 94 51
Recovery other than energy recovery 1.434.971 1.431.518 2.071.360
Recovery other than energy recovery - 175.178 175.601 309.568
backfilling
Recovery other than energy recovery - except 1.259.793 1.255.917 1.761.792
backfilling

Total waste treatment 2.374.434 1.923.520 2.405.238

The new national Waste Management Plan 2014-2020 NWMP 2014-2020 shows a summary
of non-hazardous CDW treatment from 2004-2013 (Table 43) and states the following
conclusions:

e The amount of landfilled non-hazardous CDW has decreased since 2004, where
91% was landfilled to 47 % in 2011,

e A major part of CDW ends up at municipal landfills. Sometimes, this form of
deposition is required, but in many cases CDW is transported to municipal
landfills due to their closer location. Landfiling CDW at municipal landfills
significantly reduces their life span;

e The proportion of recovered CDW is growing every year. However, the recovery
figures include backfilling;

e Around 60% of hazardous CDW is estimated to be landfilled.

Table 43. Non-hazardous CDW treatment from 2004-2013

Non-Hazardous CDW treatment methods 2010 2011 2012 2013
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Non-Hazardous CDW treatment methods 2010 2011 2012 2013

Landfill 1.232.657| 2.076.371 757.639 708.909
Material recovery 2.933.919| 2.338.761| 3.050.797| 3.062.943
Energy recovery 182 75 134 58
Incinerated 178 198 169 240
Total CDW generated 4.166.936| 4.415.405| 3.808.739| 3.772.150

Other waste data source, such as Central Hungarian Statistical Office, reports different
amount of CDW treatment data, just because they received data from other different
sources.

12.3.3 CDW exports/imports data

Export and import of waste for treatment does not play a significant role in Hungary,
although there has been an increase in both areas due to the termination of boarders within
the Schengen area and globalization of the recovery market. The most often exported CDW
type is 17 04 05 iron and steel. No other information has been found.

12.3.4 CDW treatment facilities data

Currently there are 70 compliant landfills in Hungary, their total available capacity in June
2013 was 69,000,000 m3 (source Annex 2 of the NWMP).
In the future, the landfill capacity is expected to be reduced and only five landfills are
expected to be developed.
The CDW recycling/recovery operators in Hungary are mostly carrying out pre-treatment
activities. The use of mobile recycling/recovery facilities is high. The NWMP 2014-2020
states that the following 5 facilities have recycled the following amounts of CDW in 2011:

e Kaposvar 56,600 tons

e Kecskemét 124,200 tons

e Bodrogkeresztur 52,000 tons

e Szolnok 28,970 tons

e Eger 125,470 tons.
The number of treatment facilities, waste contractors, and other authorizations regarding
CDW Category 17 released by the National Environmental and Nature Protection
Inspectorate, the National General Directorate for Disaster Management, are reported in the
Annex 4 of DELOITTE document.

12.3.5 Future projections of CDW generation and treatment

As written in the above paragraph, the amount of CDW landfilled has been significantly
reducing and the recycling/recovery rate (including backfilling) have increased in recent
years. Additional landfill diversion is expected due to the implementation of the Landfill Tax.
The amount of generated CDW is closely related to the crisis of development in the
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construction industry, which started in 2009. A negative impact is expected due to
improvements in the reporting system as it will include lower quantity waste producers.
Another important condition is the 2014-2020 EU budget cycle, which is likely to have a
beneficial effect on long term construction investments. On this basis, in the first part of the
period around 4 million tons of CDW is expected with an increase in the second period. The
recovery rate will rise due to the measures put in place as a greater proportion of the CDW
will be diverted from disposal to recovery.

12.3.6 Methodology for CDW statistics

The methodology for CDW statistics of data reported in this document follows Eurostat
guidelines.

12.4 C&D waste management in practice

12.4.1 CDW management initiatives

To improve waste management in Hungary and to achieve the targets set out in the various
EU Directives between 2014-2020, the required financial resources are set by the
Environment Efficiency and Energy Operational Program 26 (KEHOP), the Economic
Development and Innovation Operational Programme27 (GINOP) and the Regional and Local
Development Operational Programme28 (TOP) available.

Different research projects have been developed in Hungary, with the aim to develop a
common approach to a sustainable CDW management and particularly to develop and
disseminate tools for recycled aggregates management planning. The working group of the
Ministry of Agriculture is developing a guidance for separate collection of CDW and CDW
management.

12.4.2 Drivers / barriers to increase CDW recycling

Table 44 shows a list of problems to be addressed, as states by Ministry of Agriculture:

Table 44. Drivers / barriers to increase CDW recycling

Problem Description Solution concept
Lack of selective demolition practices |Dismantling priorities: Technical guidelines and
- quickness standards are needed

- cost effectiveness
The sorting of materials does
not fit in this practice...

Recycling is not economical, and it is|- Inhomogeneity Ensure the competitiveness
difficult to sell the product on the |- The qualification is expensive |of secondary raw materials
market - The prices of primary raw - increase the price of

materials are law primary raw materials

- Recycling = waste OR/AND

management activity - positive incentive:
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Problem

Description

Solution concept

- Environmental
study!

preliminary

decrease VAT for recycled
materials

The principles of green procurement
are not applied by the construction
projects

The goal of the tenderer: to
offer the lowest price possible,
other important criteria such as
environmental protection and
sustainability are neglected

- establishment of the legal
environment for green
public procurements

- Compulsory minimum
rate of the use of recycled
products / materials
coming from CDW should
be set by construction
projects

The detailed rules of a quality
assurance system are missing (special
rules for secondary raw materials)

- Which ingredients of CDW can
be used as secondary raw
materials?

- What are the detailed quality
requirements?

- How to handle
contaminated CDW? Etc.

the

Standards and industry-
specific guidelines have to
be defined regarding to all
relevant sectors

The detailed rules of the end of waste
criteria are missing

It is unclear in certain cases
when and how the waste can
obtain the status of product /
secondary raw material.

The clarification /
development of an EU-
wide regulation could be
helpful

the
and

Slow connections between
construction sector
environmental authorities

- Complex process, difficult to
follow

- Too late notifications about
constructions and demolitions

- Slow (or no) feedbacks (illegal
landfilling)

- legislative amendment.
Environmental authorities
to be informed before the

C&D activities,
authorization for
inspection, verification

about the takeover of the
waste for treatment

CDW used as technological materials
for protection and securing landfills

- Can be used as a legal
“loophole”.

No need to pay landfill tax - It is
shown as ,recycling” in the data
system

- Defining the maximum
rate of using CDW as
technological material

The definitions in different acts are
not always in accordance

Ministerial decree on
construction and demolition
waste (2004) — Act on Waste
(2012)

of
and

Harmonization
terminologies
definitions

12.5 CDW sector characterization
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12.5.1 CDW materials (CONCRETE, BRICKS, TILES AND CERAMIC, ASPHALT, WOOD, GYPSUM)

Product description and applications

CDW materials produced and recycled in Hungary are:
- Concrete
- Tar
- Mixture of concrete, stone and tar
- Rubble
- Bricks
- Mineral construction waste.
In road construction, CDW materials are generally used in the following application:
- Earthworks
- Pavement structure layers
- Reclamation layers
- Backfilling.
Other possibility of uses are: preparing of bricks and concrete, foundation and floor
coverings.

Quantitative analysis
No data found.

Recovery techniques
No data found specific for Hungary.

Environmental and economic impacts of COW waste management
No data found specific for Hungary.

Drivers / barriers to increase recycling

See Section 12.4.2

12.5.2 Recycled materials from CDW

The Table 45 shows, for each kind of CDW materials, the respective recycled product and its
possibility of use (from DELOITTE study).

Table 45. CDW materials and its possibility of use (from DELOITTE study)

Waste Recycled product Possibility of use

Concrete Crushed concrete Road slabs without bond, smaller roads
boards. Cement road slabs. Agricultural roads,
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Waste Recycled product Possibility of use
the preparation of concrete additive, filler,
drainage layers.

Tar Crushed tar Upper road slabs without binder, lower road

foundation. Road slabs with a binder.
Agricultural roads. Additive for preparing
asphalt.

Mixture of concrete, Crushed mixture of | Upper road slabs without binder, binder with

stone and tar concrete, asphalt, stone |higher road slabs, agricultural roads.

Rubble Construction sand and | Stabilized backfilling and foundations. Sports
rubble (less than 25%|ground for foundation.
brick content)

Bricks Construction sand and|Additive for preparing blocks. Concrete and
rubble (brick content|lightweight concrete aggregate. Stabilization.
above 25%) Backfilling, foundations. Floor coverings.

Mineral construction | Crushed mineral material | Backfilling, foundations, the lower layer,

waste drainage sports fields.

12.5.3 Market conditions / costs and benefits

CDW materials in Hungary are not competitive with primary building materials, due to the
cost of CDW collection, pre-treatment and recycled CDW production.
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13. IRELAND
13.1 Legal Framework — Waste Management Plans and Strategies

13.1.1 National Legislation concerning CDW

In Ireland, legislation concerning the management of CDW forms part of the general waste
legislative framework and is supported by:

= Policy Documents issued by the Department of Environment, Community and Local
Government (DECLG)

= Regional Non-Hazardous Waste Management Plans prepared by local authorities

= National Hazardous Waste Management Plans published by the Environmental
Protection Agency (EPA)

® Planning Guidelines for Future Developments published by DECLG

= Best Practice Guidelines on the Preparation of Waste Management Plans for
Construction & Demolition Projects published by DECLG

= |ndustry Support Documentation published by the Training and Employment Authority
(FAS) and the Construction Industry Federation (CIF)

Ireland has transposed the revised EU Waste Framework Directive 2008/98/EC on Waste
(WFD 2008/98/EC) into national law in 2011. More specifically, the European Communities
(Waste Directive) Regulations 2011 (S.l. No. 126 of 2011) amended the Waste Management
Act 1996 (No. 10 of 1996) and subsequent amendments in order to bring Irish legislation in
line with WFD 2008/98/EC (from [122] to [130])

Additional key waste regulations that have an impact on CDW management are given below:
Industrial Emissions Licenses

The European Union (Industrial Emissions) Regulations 2013 (S. I. No. 138 of 2013) and EPA
(Industrial Emissions) (Licensing) Regulations 2013 (S. I. No. 137 of 2013) placed a number of
additional waste activities (such as biological and thermal treatment facilities above a certain
capacity) under the licensing regime of EPA. However, these regulations have a limited
impact on CDW management ([131] - [132]).

Waste Licenses

The Waste Management (Amendment) Act 2001 (No 36 of 2001) [130] and the Waste
Management (Licensing) Regulations 2004 (S.I. No. 395 of 2004) [133] provide the legal
framework under which Waste Licenses are obtained and maintained. CDW facilities
governed by the above acts and regulations include landfills and material reclamation
facilities which are capable of handling more than 50000 tonnes of non-hazardous waste per
year.

Waste Facility Permits and Certificates of Registration

Waste Management (Facility Permit and Registration) Regulations 2007 (S.l. No. 821 of 2007)
and subsequent amendments provide the legal framework under which Waste Facility
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Permits or Certificates of Registration are issued by local authorities. Waste Facility Permits
are issued either for CDW facilities where concrete and brick crushers are being used to
recover up to 50000 tonnes of inert CDW per year or CDW materials reclamation facilities
which are capable of handling less than 50000 tonnes of non-hazardous waste per year.
Finally, Certificates of Registration are issued for small scale CDW material reclamation
facilities which are processing less than 10000 tonnes per year and generating less than 15%
of residual waste ([134]e [135].

Hazardous Waste Regulations

The following list of regulations transposed a number of EU directives related to asbestos
waste, batteries and accumulators, lead, mercury, polychlorinated biphenyls (PCBs), waste
oils, and general hazardous waste into national law.

= Waste Management (Hazardous Waste) Regulations 1998 (S.l. No. 163 of 1998) and
subsequent amendments ([136]e [137])

= Fluorinated Greenhouse Gas Regulations 2011 (S.I. No. 279 of 2011) [138]

= Control of Substances that Deplete the Ozone Layer Regulations 2011 (S.I. No. 465 of
2011) [139]

= Persistent Organic Pollutants (POPs) Regulations of 2010 (S.I. No. 235 of 2010)[140]

= European Union (Installation and Activities using Organic Solvents) Regulations 2012 (S.1.
No. 565 of 2012 )[141]

= European Union (Paints, Varnishes, Vehicle Refinishing Products and Activities)
Regulations 2012 (S.I. No. 564 of 2012 )[142]

= Safety Health and Welfare at Work (Construction) Regulations 2013 (S.l. No. 291 of
2013)[143]

= European Communities (Metallic Mercury Waste) Regulations (S.l. No. 72 of 2013) [144]

European List of Wastes

From 1 June 2015 waste classification in Ireland is based on the European List of Wastes
(Commission Decision 2000/532/EC) as it was amended by Commission Decision
2014/955/EU. Chapter 17 of the list deals with CDW (including excavated soil from
contaminated sites).( [145]e [146])

Landfill Levy

A levy of €15/tonne on waste deposited to landfills was introduced in 2002 under the Waste
Management (Landfill Levy) Regulations 2002 (No. 86 of 2002). The Landfill Levy was
gradually increased between 2008 and 2013. It is currently set at €75/tonne in accordance
with the Waste Management (Landfill Levy) Regulations 2015 (No. 189 of 2015). The Landfill
Levy applies to CDW deposited at authorized and unauthorized landfills. It excludes non-
hazardous CDW materials (such as concrete, bricks, tiles and road plannings) with particle
sizes of up to 150 mm and excavation soil (such as clay, sand, gravel or stone) which are used
for landfill site engineering, restoration or remediation purposes ([147]e [148].

Planning Regulations
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Based on the Planning and Development Act 2000 (No. 30 of 2000) [149], planning
authorities have the power (when they think it is appropriate) to impose conditions related
to management of CDW to new developments which require planning permission. In
addition, they are required by the Protection of the Environment Act 2003 (No. 27 of 2003)
[150] to pay careful attention to the Best Practice Guidelines on the Preparation of Waste
Management Plans for Construction & Demolition Projects[125] and ensure that all
necessary measures are taken for CDW to be recycled or managed correctly. The above
obligation extends to include record keeping, tracking of waste flows, waste audits and the
submission of summary audit reports to the relevant local authority [151].

13.1.2 Waste management plans (WMP) and Strategies

The National Hazardous Waste Management Plan (NHWMP) was published by EPA in 2014.
It covers a six year period (2014-2020) and sets out the priorities that should be undertaken
within its lifetime. These are prevention of hazardous waste, improved collection rates for
certain types of hazardous waste, steps that are required to improve lIreland’s self-
sufficiency in hazardous waste management and the continued identification and regulation
of legacy issues (such as risk assessment and regulation of historic unregulated waste
disposal sites) ([152]).

The National Waste Prevention Programme (NWPP) was published by EPA in 2004. The
latest version of the NWPP has the title Towards a Resource Efficient Ireland and covers a
period of six years (2014-2020). The programme gives a strong emphasis on resource
efficiency and waste prevention. Its main objectives are (a) to implement EU and national
waste legislation, (b) promote sustainable waste management, (c) reduce waste rates
including hazardous waste, (d) manage hazardous waste through efficient regulation and (e)
encourage the transition from a waste management orientated economy to a green circular
economy ([153]).

Regional Non-Hazardous Waste Management Plans prepared by local authorities were first
introduced in 1998. For the purposes of non-hazardous management planning, Ireland is
divided into 3 regions. These are: Connacht-Ulster, Easter-Midlands and Southern. The plans
cover the following 8 areas of strategic interest: policy and legislation, prevention, resource
efficiency, coordination, infrastructure planning, enforcement and regulation, protection
and other wastes. The current status of CDW management (including backfilling and pre-
treatment infrastructure of CDW as well as authorization of waste facilities which also
handle CDW) in each region is described in each of the Regional Non-Hazardous Waste
Management Plans (0 - 0).

The National Construction and Demolition Waste Council (NCDWC) was established in 2002
as a voluntary construction industry initiative. Its role was to assist in achieving a target of
50% recycling by the end of 2003, which would be followed by a progressive increase to 85%
by 2013 (See Section 13.1.4). This included setting up 5 sub-committees to recommend
improvements to CDW management based on (a) infrastructure and facilities (b) markets for
recycled materials and specifications, (c) project best practice and waste management, (d)
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review of the regulatory framework and (e) information, public awareness and funding.
NCDWC run a number of successful waste prevention programmes when it was in operation.
However, no CDW programmes are known to be active at present ([151] - [154]).

The Green Public Procurement (GPP) Action Plan: Green Tenders published in 2012 by
DECLG aims to assist public authorities to successfully plan and implement green public
procurement by highlighting existing best-practices and actions which boost green public
procurement. It recommends that during the procurement process for public infrastructure
projects all construction materials should be assessed for environmental impact (embodied
energy, CO, etc.), resource use, responsible sourcing, durability, recyclability, construction
waste and disposal. The above policy was further strengthened in 2014 by the GPP Action
Plan: Guidance for the Public Sector published by EPA ([155] e [156]).

13.1.3 Legal framework for sustainable management of CDW

According to the Construction and Demolition Waste Management in Ireland Report [151]
existing pieces of legislation which promote the sustainable management of CDW are listed
as follows:

National/Regional Obligation for Selective Demolition
No specific National/Regional Obligation for Selective Demolition exists.
National/Regional Sorting Obligation (on-site or in sorting facility)

No specific National/Regional Sorting Obligation (on-site or in sorting facility) exists.
However, Best Practice Guidelines on the Preparation of Waste Management Plans for
Construction & Demolition Projects [125] state that “special attention should be paid to the
sorting/segregation arrangements employed to separate the demolished structure into
individual material fractions”.

National/Regional Separate Collection Obligation for Different Materials (such as
iron, steel, plastic and glass)

No specific National/Regional Separate Collection Obligation for Different Materials (such as
iron and steel, plastic and glass) exists.

Obligation for Separate Collection and Management of Hazardous CODW

Waste Management (Hazardous Waste) Regulations 1998 (S.I. No. 163 of 1998) and
subsequent amendments impose an Obligation for separate collection and management of
some hazardous CDW (such as batteries and accumulators, PCB’s etc.) ([136]e [137])

Related Green Public Procurement Requirements
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No specific legislation exists. However, the GPP Action Plan: Green Tenders [155] sets a non-
mandatory target of 50% of public contracts for construction projects to use its criteria.

13.1.4 Targets

According to the Construction and Demolition Waste Management in Ireland Report [151]
existing pieces of legislation which promote the sustainable management of CDW are listed
as follows:

National/Regional Obligation for Selective Demolition
No specific National/Regional Obligation for Selective Demolition exists.
National/Regional Sorting Obligation (on-site or in sorting facility)

No specific National/Regional Sorting Obligation (on-site or in sorting facility) exists.
However, Best Practice Guidelines on the Preparation of Waste Management Plans for
Construction & Demolition Projects [125] state that “special attention should be paid to the
sorting/segregation arrangements employed to separate the demolished structure into
individual material fractions”.

National/Regional Separate Collection Obligation for Different Materials (such as
iron, steel, plastic and glass)

No specific National/Regional Separate Collection Obligation for Different Materials (such as
iron and steel, plastic and glass) exists.

Obligation for Separate Collection and Management of Hazardous CDW

Waste Management (Hazardous Waste) Regulations 1998 (S.I. No. 163 of 1998) and
subsequent amendments impose an Obligation for separate collection and management of
some hazardous CDW (such as batteries and accumulators, PCB’s etc.) ([136] - [137])

Related Green Public Procurement Requirements

No specific legislation exists. However, the GPP Action Plan: Green Tenders [155] sets a non-
mandatory target of 50% of public contracts for construction projects to use its criteria.

13.1.5 End of Waste (EoW) status

At present, no End of Waste (EoW) criteria exist in Ireland. However, Article 6 of the WFD
2008/98/EC [127] has been transposed into national law by Article 28 of the European
Communities (Waste Directive) Regulations 2011 (S.I. No. 126 of 2011) [128]. According to
the above two documents, in the absence of EoW criteria at Community level, member
states (i.e. EPA of Ireland) may decide case by case whether certain waste has ceased to be
waste taking into account the applicable case law. An application under Article 28 for EoW
status for crushed rubble (also known as builders fill) was made in 2012. This material seems
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to be suitable as general filler and for construction of unbound haul roads. However, no
decision by EPA has been made to date [151].

13.2 Non legislative instruments (best practices, guidelines, recommendations...)

Non legislative instruments in Ireland dealing with CDW include:

Best Practice Guidelines on the Preparation of Waste Management Plans for
Construction & Demolition Projects published by DECLG in 2007. Their main aim is to
promote an integrated approach to CDW management, during the whole duration of a
construction project. According to the above document, when an old building or
structure requires demolition as part of a new construction project, a Demolition Plan
must be prepared. This will form part of the overall Waste Management Plan for the
project [125].

Introduction to Site Waste Management and Environmental Awareness Training Course
developed in 2002 by the Construction Industry Federation of Ireland. It aims to help
construction companies and contractors to better manage their COW. The course covers
all issues in relation to managing CDW, its impact on the environment and the problems
caused by bad practice. Legal compliance with environmental policy and waste
management is also addressed [158].

EPA Viewpoint on the use of European Waste Catalogue (EWC) Chapters 17 and 19 (12
codes) published in 2014 [159]. It provides guidance on 12 codes from Chapters 17 and
19 of the EWC ([145][146]).

Guidelines for the Management of Waste from National Road Construction Projects
published by the National Roads Authority (NRA) in 2008. This document provides
guidelines which ensure the effective management of waste throughout the duration of
such projects [160].

Building Research Establishment Environmental Assessment Method (BREEAM)
published by the Building Research Establishment of UK (last updated in 2014). It has
specific topics related to CDW which include requirements to have a waste management
plan, set waste targets and divert waste from landfill [161].

Leadership in Energy and Environmental Design (LEED) [162] is one of the most widely
used green building certification programmes all over the world. It was developed by the
United States Green Building Council (USGBC) and it has a number of rating systems for
the design, construction, operation and maintenance of green buildings. The Materials
and Resources Section of the latest version (Version No. 4) directly addresses source
reduction, recovery and re-use, recycling and re-buying of CDW material strategies as
these are described by the United States Environmental Protection Agency (USEPA)
[163].
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= Design out Waste: A design team guide to waste reduction in construction and
demolition projects published by the Waste Resources Action Programme (WRAP) of UK
in 2015. This document provides information on the five key design principles (re-use
and recovery, off site construction, materials optimization, waste efficient procurement
and deconstruction and flexibility) that should be used during the design process and
how these can be applied to minimise waste [164].

13.3 CDW management performance — CDW data

13.3.1 CDW generation data

In Ireland, up to and including 2011 CDW collection data (not generation data) was obtained
on an annual basis. From 2012 onwards, CDW generation data is obtained on a biennial basis
in accordance with Regulation EC No. 2150/2002 On Waste Statistics [165]. According to the
Construction and Demolition Waste Management in Ireland Report [151] CDW generation
data for 2012 has been obtained and its reporting to the Statistical Office of the European
Union (EUROSTAT) is under way. However, the National Waste Report for 2012 [166]
published by EPA does not contain any information on CDW.

CDW collection or generation data is obtained by EPA or the Central Statistics Office (CSO)
through surveys. More specifically, EPA is responsible for obtaining data from authorised
waste facilities and local authorities. In addition, EPA is responsible for obtaining data from
authorised industrial facilities which may generate CDW that is re-used or recovered on-site.
These are known as Pollutant Release and Transfer Register (PRTR) surveys. Finally, CSO is
responsible for obtaining data from enterprises. It should be noted, that not all enterprises
on CSO’s register are surveyed. Initially, data for a sample of enterprises is obtained and
then statistical analysis is used to estimate the figures for the whole population.

CDW generation data for the period (2008-2011) is shown in Table 46.

13.3.2 CDW treatment data

In Ireland, up to and including 2011, CDW treatment data was obtained on an annual basis.
From 2012 onwards, CDW treatment data is obtained on a biennial basis in accordance with
Regulation EC No. 2150/2002 On Waste Statistics [165]. According to the Construction and
Demolition Waste Management in Ireland Report [151] CDW treatment data for 2012 has
been obtained and its reporting to the Statistical Office of the European Union (EUROSTAT)
is under way. However, the National Waste Report for 2012 [166] published by EPA does not
contain any information on CDW.

CDW treatment data is obtained by EPA through surveys. More specifically, EPA is
responsible for obtaining data from authorised waste treatment facilities, local authorities
and landfill facilities. In addition, EPA is responsible for obtaining data from authorised
industrial facilities which may generate CDW that is re-used or recovered on-site. These are
known as Pollutant Release and Transfer Register (PRTR) surveys.
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There is an ongoing discrepancy between the reported quantity of CDW collected and the
reported quantity of CDW managed (i.e. recovered or landfilled) as shown in Table 46 (based
on data published by EPA ([167]- [170]). In 2011, this discrepancy was 21% for the soil and
stones fraction and 7% for the non-soil and stones fraction (i.e. metal, wood, plastic, glass,
gypsum-based waste, rubble and mixed or other waste). According to EPA, part of the gap
between the reported CDW collected and the reported CDW treated (recovered/landfilled)
may be attributed to a less than 100% reporting rate of authorised waste treatment
facilities. Lack of full compliance of the sector to its obligation for providing accurate data to
the local authorities on an annual basis (including lack of attention to maintenance of good
records) may also contribute to the above described gap.

According to the National Waste Report for 2011 [170], a recovery rate of 98% was reported
for soils and stones. This did not include an estimated 11987 tonnes of CDW in storage at the
end of 2011 and an estimated 92870 tonnes of CDW treated at non reporting waste
permitted facilities. A recovery rate of 97% was reported for Other CDW. This did not include
an estimated 45968 tonnes of CDW in storage at the end of 2011. It should be noted that
these extremely high recovery rates do not take into account the above mentioned
discrepancies.

Table 46. CDW Collection and treatment data in Ireland for years 2008 to 2011 (Based on National Waste
Reports from 2008 to 2011 [[167]- [170]] published by EPA).”

Official CDW Data Year
(tonnes) 2008 2009 2010 2011
CDW (Soils and stones) 10.500.000 3.770.549 2.517.194 1.975.844
Collected

DW (Soil
CDW (Soils and Stones) 8.366.060 4.371.833 1.685.658 1.400.472
Recovered
CDW (Soils and Stones) 229.013 39.092 34.811 33.574
Disposed
CDW (Soils and stones)
Managed 8.595.073 4.410.925 1.720.469 | 1.434.046"
(Recovered + Disposed)
Discrepancy 1.904.927 -640.376 796.725 436.941
Recovery Rate 79%" 99%? 98%? 98%%

5 :

Other CDW Materials 3.000.000 1.323.117 947.489 1.027.847
Collected
Other CDW Materials 1.852.853 727.477 847.796 934.841
Recovered
Other CDW Materials 1.215 16.833 9.811 25.202
Disposed
Other CDW Materials
Managed 1.854.068 744310 857.607 960.043"
(Recovered + Disposed)
Discrepancy 1.145.932 578.807 89.882 67.804
Recovery Rate 62%" 98%% 99%?) 97%"
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Total CDW collected 13.500.000 5.093.666 3.464.683 3.003.691

Total CDW managed

(recovered/landfilled) 10449141 5.099.310 2.578.046 2.498.946

Discrepancy 3050859 5.644 886.637 504.745

1 Calculation was based on quantity recovered divided by quantity collected.

2 Calculation was based on quantity recovered divided by quantity managed.

3 Excludes 11987 tonnes in storage at the end of 2011 and 92870 tonnes treated at non reporting waste permitted
facilities.

4 Excludes 45968 tonnes in storage at the end of 2011.

13.3.3 CDW exports/imports data

In Ireland, most of the generated CDW is treated within its borders. Metals, contaminated
soil and asbestos are the main exceptions. Metals are pre-treated and sorted in Ireland.
Next, they are exported abroad (mainly in the UK) for further treatment. According to the
Construction and Demolition Waste Management in Ireland Report 384 a relatively small
guantity of metals from CDW (approximately 330000 tonnes) were exported in 2011.

ENVA Ireland Limited Facility at Portlaoise is the only facility in Ireland licensed to treat
contaminated soil. It has a licensed capacity of 40000 tonnes per year and in 2012 received
4246 tonnes of contaminated soil (54% of the total reported contaminated soil). The
remaining reported contaminated soil of 3610 tonnes was exported to Germany (3621
tonnes) and the Netherlands (17 tons) [166].

Currently, in Ireland there is no dedicated hazardous waste landfill facility in operation. As a
result of this, 4255 tonnes of asbestos and 252 tonnes of other hazardous CDW were
exported in 2012 [166].

13.3.4 CDW treatment facilities data

In Ireland, a number of landfills have closed prematurely over the last eight years due to the
current financial climate. Currently, there are eight operational landfill facilities authorised
to accept non-hazardous and/or inert CDW. All eight of them are licensed and regulated by
EPA. Their current combined total remaining consented capacity (including CDW) is
estimated to be 14829000 tonnes. CDW is commonly used as a recovery material on these
landfills (i.e. rubble for temporary haul roads, woodchips for daily cover or bedding for
temporary works and inert fine material for daily cover).

Currently, there is enough treatment capacity to treat non-hazardous CDW in Ireland. An
estimated 5.1 million tonnes of authorised and mainly active backfilling capacity for the
recovery of soil and stones exists, from which 1.1 million tonnes (22%) are utilised. In
addition, an estimated 4.25 million tonnes of backfilling capacity have been authorised but
are not currently available.

For other non-hazardous CDW materials estimates are more difficult to obtain. This is due to
the fact that these materials are often treated at pre-treatment facilities and in many cases
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are mixed with similar materials from municipal and non-municipal waste. An estimated
authorised pre-treatment capacity of 10 million tonnes exists [151].

Finally, there is a lack of treatment capacity when it comes to treatment of contaminated
soil. As a result, Ireland has to export significant quantities abroad.

13.3.5 Future projections of CDW generation and treatment

Currently, there is no reliable data on future projections of CDW generation and treatment.
This is due to the fact that CDW generation data is directly related to the performance of the
construction and development industries. These have been severely affected by the
economic recession of 2008. Financial data for 2014 shows an increase in construction
activity. However, this is still significantly lower when compared to pre-2008 levels [151].

13.3.6 Methodology for CDW statistics

From 2012 onwards, the methodology used for collecting data on CDW generation and
treatment complies with EUROSTAT guidelines [151] .

13.4 C&D waste management in practice

13.4.1 CDW management initiatives

Based on published literature the following initiatives were identified:

= STRIVE (Science, Technology, Research and Innovation for the Environment Programme
2007-2013) Report Series No. 26 (Development of An Audit Methodology to Generate
Construction Waste Production Indicators for the Irish Construction Industry) authored by
Kelly and Hanahoe and published by EPA [171] recommended the integration of an audit
tool into CDW management plans. This would provide a basic methodology for measuring
waste performance on-site. In addition, the report recommended submission of the
audited data to the local authorities during the construction phase in fulfillment of
planning requirements.

= EPA Research Programme (2014-2020) Report No. 146 (A Review of Design and
Construction Waste Management Practices in Selected Case Studies-Lessons Learned)
authored by Kelly and Dowd [172] developed a waste reduction toolkit for design teams.
It includes: (a) principles for designing out waste, (b) procurement and tendering for
waste reduction, (c) materials optimisation and standardisation, (d) off-site and modern
methods of construction, (e) CDW re-use and recycling opportunities and (f)
deconstruction and flexibility.

= DEMCON 20/20 project was a local initiative established in 1998 by Cork City Council. Its
aim was to establish a recycling facility for CDW at a local landfill site (Kinsale Road
landfill), develop new markets for recycled CDW, reduce landfill deposits of CDW in the
Cork region and build a new local amenity centre. The recycling facility has been
successfully constructed and operated during the time-span (1998-2002) of the project.
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However, a target of 650000 tonnes of CDW diverted from the Kinsale Road landfill
during the project’s time-span was not achieved due to the relatively high percentage
(70%) of poor quality soil, for which there is limited demand [173].

Ballymun Regeneration was a local initiative established in 2001 by Dublin City Council. Its
aim was to recycle and recover at least 50% of the 300000 tonnes of rubble arising from
the demolition of 36 tower blocks built in 1960’s [174].

Mullingar Civic Amenity Centre was a local initiative by the Westmeath County Council.
The aim of this project was to build a facility located in the area of Mullingar, where local
residents can bring (for a small fee) their recyclable waste. A high amount of recycled
CDW material was used during its construction. More specifically, 4200 m* of recycled
crushed concrete were used for the construction of sub-base and capping layers, while 24
m? of recycled asphalt planings were used for the construction of the surfacing layer.
Finally, 24 tonnes of crumb rubber were used as part of the landscaping. The facility
became operational in 2012 [206].

Wise Project is a local initiative (worth €3.6 million) established in 2015 by Rediscovery
Centre and Dublin City Council. Its aim is to redesign and retrofit the old Boiler House
building located in Ballymoun area by using best practice energy standards. This will
transform the original building (constructed to dissipate heat and associated with an
inefficient district heating scheme) into a national prevention, re-use and recycling
educational centre [207].

13.4.2 Drivers / barriers to increase CDW recycling

Factors which act both as drivers and barriers for increasing CDW recycling include
legislation and regulation, number of regional treatment facilities, landfill levy, construction
work contracts, statistical data and recycling process and techniques. More specifically:

Ambitious national and regional targets for re-use, recycling and recovery of CDW set in
1998, implementation of these targets prior to the adoption of WFD 2008/98/EC [127]
targets, introduction of the Landfill Levy in 2002 and an obligation to prepare CDW
management plans for projects above a certain level acted as a driver for increasing CDW
recycling. However, the use of recycled materials from CDW is not adequately supported
by public procurement. In addition, certification of construction projects using recycled
materials from CDW acts as a barrier [151].

Currently, it is relatively easy to obtain a license for CDW backfilling operations in Ireland.
However, future regulation is expected to get tougher on CDW backfilling operations
following the publication of the Regional Non-Hazardous Waste Management Plans( O- 0).
It will require from contractors to demonstrate the suitability of potential sites. In
addition, they will have to provide evidence that backfilling operations will have a limited
impact on the environment [151].
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= The landfill levy proved to be a powerful instrument for encouraging recovery and
recycling of CDW. However, the costs associated with sorting, recovery, recycling and
development of new construction materials from CDW act as a barrier [151].

= Publication of the GPP Action Plan: Guidance for the Public Sector [156] document which
includes recommendations for waste management acted as a driver for increasing CDW
recycling. However, waste management only forms a small part of the tender process and
is often ignored. In addition, preliminary studies on CDW material management and pre-
audits on demolition sites are rarely performed. Finally, lack of control of the recycling
rate on which the winner of the contract is committed also acts as a barrier [151].

= Compliance with national and European legislation on data collection regarding CDW
generation and treatment acted as a driver for increasing CDW recycling. However,
ongoing discrepancies between CDW collection/generation and treatment data suggest
that there are still barriers for increasing CDW recycling [151].

The main factor which acts as barrier for increasing CDW recycling is the amount of
resources allocated to legislation enforcement. There are no resources specifically allocated
for enforcement of CDW legislation. In addition, due to the low levels of construction activity
over the last eight years, enforcement of CDW legislation has not been given high priority
compared to other forms of waste such as End of Life Vehicles (ELV’s) [151].

13.5 CDW sector characterization

13.5.1 CDW materials (CONCRETE, BRICKS, TILES AND CERAMIC, ASPHALT, WOOD, GYPSUM)

Product description and applications

In Ireland, CDW is mainly used as a recovery material on landfills. More specifically, rubble is
used for temporary haul roads, inert fine material is used as daily cover and woodchips are
used either as daily cover or as bedding for temporary haul roads [151].

Quantitative analysis

In 2012, 629554 tonnes of CDW were accepted for recovery at 18 landfills. This represented
an increase of 76855 tonnes (14%) from 552669 tonnes accepted at 14 landfills in 2011.

Recovery techniques

The recovery technique used in Ireland during demolition projects is described by Byrne and
O’Regan [208] as follows: Soft striping (i.e. removal of materials that can be salvaged such as
doors, windows, plumbing and sanitary components) is performed. If these materials have a
market value they are re-used. Next, metals and timber are removed and handed to
specialist recycling facilities. Metals are separated from timber and then exported abroad for
further treatment and processing, while most of timber is re-used in Ireland. The remaining
mixed waste is sent to recycling facilities for processing. Plastics such as High-Density
Polyethylene (HDPE) or Polyvinyl Chloride (PVC) are recovered, packed and sold as plastic
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grade. HDPE in particular can be reprocessed in Ireland and used in the production of new
plastic pipes and drains. Finally, building rubble (i.e. mix of concrete, masonry, bricks and
tiles) is either crushed on-site and re-used as backfill material or sent to landfills.

Environmental and economic impacts of COW waste management

During the last 15 years considerable changes in the management of CDW took place in
Ireland. This has led to a more sustainable system of CDW management as opposed to the
previous over reliance on landfilling. Most of CDW is now either separated on-site or pre-
treated to separate it into various fractions, which are then either recovered, exported for
treatment or disposed. In 2011, only 2% of the total CDW managed was disposed. When it
comes to hazardous CDW 100% of asbestos, 100% of other hazardous CDW and 46% of
contaminated soil were exported for treatment. However, there are some concerns related
to illegal activities such as dumping of CDW fines as well as sales of CDW materials due to
the ongoing discrepancies in data between the reported quantity of CDW collected and the
reported quantity of CDW managed [151].

Drivers / barriers to increase recycling

Please refer to Section 13.4.2.

13.5.2 Recycled materials from CDW

In Ireland, the market for CDW materials such as concrete, bricks, metals, plastics and glass
is well developed. However, use of these materials is still quite low. The use of recycled
aggregate in construction industry is also quite low with most of it used for backfilling
operations. This is mainly due to lack of confidence in its use and the large supply of low cost
good quality virgin aggregate, for which demand has significantly dropped over the last years
[208]. The cost of recycled aggregate is estimated to be €1/tonne compared to €3.5/tonne
for virgin aggregate [151].

A number of infrastructure projects in which recycled aggregate was used during their
construction are reported below [151]:

= A section of the M50 motorway

Mullingar Civil Amenity Site

Edenderry Civic Amenity Site

= Civic Amenity Site at Kyletalesha Landfill

The Aviva Stadium which has a capacity of approximately 52000 spectators

13.5.3 Market conditions / costs and benefits

Market conditions
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The Landfill Tax has encouraged the recycling and recovery of CDW in Ireland. However, it
was not introduced as an environmental tax like in UK, but as a way to fund the repair of
residential buildings affected by pyritic heave [209].

Costs and benefits

There is no published data on the costs (perceived/actual) and benefits of recycling and
recovery of CDW in Ireland. Although, it is generally accepted that CDW is a problem
(especially when it comes to unfinished or unoccupied housing developments that may have
to be demolished in the near future), its recycling and recovery are considered to be a low
priority due to the associated cost, time and quality of recycled products ([151],[209]).
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14.

141

ITALY

Legal Framework — Waste Management Plans and Strategies

14.1.1 National Legislation concerning CDW

National Regulatory concerning CDW in Italy are:

D.lgs. 152/2006 e ss.mm.ii, “Norme in materia ambientale 8Codice ambiente)”, which
is the main legislation on waste;

D.M 5/2/98 (amended by Decreto 5/4/06 n.186), “individuazione dei rifiuti non
pericolosi sottoposti alle procedure semplificate di recupero ai sensi degli articoli 31
e 33 del Decreto Legislativo 5 febbraio 197, n.22”, dealing with the distinctin
between dangerous and non-dangerous waste;

D.Lgs. 36/2003 of 13/01/2003 “Attuazione della direttiva 1999/31/CE relativa alle
discariche di rifiuti”, art. 2., lett e), which defines inet wastes and their management
in landfill;

D.M 27/09/2010 (amended by D.M. 24/06/2015) “Definizione dei criteri di
ammissibilita dei rifiuti in discarica, in sostituzione di quelli contenuti nel decreto del
Ministero dell’ambiente 03/08/2005”, which establishes inert waste categories for
which laldfill recovery is allowed, whithout previous characterization, and sets the
eluate concentration limits for inert waste acceptability in landfill;

D.M. n.203 del 8/05/2003 “Norme affinche gli uffici pubblici e le societa a prevalente
capitale pubblico coprano il fabbisogno annuale di manufatti e beni con una quota di
prodotti ottenuti da materiale riciclato nella misura non inferiore al 30% del
fabbisogno medesimo”; which sets a quota of 30% for recycled materials and
products in public procurement. This is mandatory only when there are recycled
materials and products with the same characteristics of materials manufactured from
virgin materials;

Circolare 15/7/05 n. 5205 Green Publc Procurement — “Indicazioni per I'operativita
nel settore edile, stradale e ambientale, ai sensi del Decreto Ministeriale 8 Maggio
2003 n. 203”; which sets green public procurement rules for construction activities
(including roads works);

DM 161/2012 “Regolamento materiali da scavo” amending art. 186 Codice
Ambiente; which sets the rules for re-use of excavated materials through “Piani di
utilizzo” (an administrative document describing the use of excavated materials);

DL 69/2013 (amended by L.98/2013), Art. 41 c. 2 and Art. 41-bis c. 1 e 5, which sets
the rules for the “Piani di utilizzo”;

D.L. 12-9-2014 n. 133 (entered into force on 13th september 2014) Art. 34 comma 9,
which allows the re-use in situ of excavated materials whenever these materials are
in line with the concentrations of pollutants as set by the legislation.
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14.1.2 Waste management plans (WMP) and Strategies

Italy has not developed a national waste management plan, as art.196 of D.Lgs.152/2006
provides that plans are developed at regional level. However, general criteria for the
implementation of regional plans are defined in article 199 of legislative decree 152/2006.

According to national criteria, regional plans on waste management must include several
provisions, such as:

v' measures to ensure a reduction in the quantity, volume and hazardousness of waste;

v’ identification of ATOs;

v" number and types of waste management plants that must be built in the region to
ensure the proper management of waste (within each ATO);

v’ provisions to avoid soil and water pollutions, arising from waste landfilling;

v’ criteria to be followed by provinces in order to identify the areas not suitable for the
location of plants;

v/ measures to prevent waste production and encourage reuse, recycling and recovery;

v measures to promote waste collection and management within the regional
territory.

With Decreto Direttoriale of 7" October 2013, the Ministero dell’Ambiente e della Tutela del
Territorio e del Mare has adopted the “Programma Nazionale di Prevenzione dei Rifiuti”,
which dissociates economic growth from environmental impact related do waste
production. Based on data of Istituto Superiore per la Protezione e la Ricerca Ambientale
(Ispra), the Programma sets the prevention targets up to 2020, and each national region has
to integrate the owner regional planning with the national Programma indications.

With particular reference to CDW management plan, the association Green Building Council
Italia has published in 2012 the “Guida per la Redazione del Piano di Gestione dei Rifiuti da
Costruzione” which defines the minimum content of the CDW management plan, as:

- general information

- waste management targets

- measures for waste reduction, re-use, recovery and recycling
- measures for contaminated reduction

- measures of communication and education

- monitoring plan.

Examples of CDW management plan are in Lazio and Piemonte Regions.

14.1.3 Legal framework for sustainable management of CDW

No data found
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14.1.4 Targets

The “Programma Nazionale di Prevenzione dei Rifiuti” of the Ministero dell’Ambiente e della
Tutela del Territorio e del Mare, based on data of Istituto Superiore per la Protezione e la
Ricerca Ambientale (Ispra), sets the prevention targets up to 2020 starting form data
recorded on 2010:

- Reduction of 5% of urban waste generation per Pil unit;
- Reduction of 10% of hazardous special waste generation per Pil unit;
- Reduction of 5% of non-hazardous special waste generation per Pil unit.

With particular reference to CDW generation, art. 181 of D.Lgs. n.152/2006 sets that “by
2020, the preparing for re-use, recycling and other material recovery (including backfilling
operations using waste to substitute other materials) of non-hazardous construction and
demolition waste, excluding naturally occurring material defined in category 17 05 04 in the
list of waste, shall be increased to a minimum of 70% by weight”, according to the European
target set by Waste Framework Directive 2008/98/EC.

14.1.5 End of Waste (EoW) status

The framework of “end-of-waste” is included in the Art. 184-ter of D.Lgs 152/2006 as
emended by D.Lgs 205/2010. According to it, “a waste ceases to be such when it was
subjected to a recovery, including recycling and preparation for re-use”.

A waste, to cease to be such, has to meets the specific criteria, in accordance with the
following four conditions:

a) The substance or object is commonly used for specific purposes;

b) There is a market or demand for such a substance or object;

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

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

EoW criteria can be determinated through one or more Decrees of Environmental Ministry
“in accordance with Community criteria” or, in the absence of Community criteria, “case by
case” for each kind of waste.

To this day, European Community has adopted only three EoW implementing Regulations,
respectively for copper scrap, glass scrap and Iron, steel and aluminum scrap. So, according
to art.184-ter of D.Lgs 152/20086, in the interim, it shall apply the provision laid down by the
Decrees of Environmental Ministry on 5" February 1998, 12 June 2002 n.161, and 17
November 2005 n.269.
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The art. 4 of Legge 11% August 2014, n. 116,”Disposizioni urgenti per il settore agricolo, la
tutela ambientale e I'efficientamento energetico dell’edilizia scolastica e universitaria, il
rilancio e lo sviluppo delle imprese, il contenimento dei costi gravanti sulle tariffe elettriche,
nonché per la definizione immediate di adempimenti derivanti dalla normative europea”,
sets that it's possible to adopt simplified procedures for EoW, provided that all
requirements, criteria and prescriptions have to be respected, with particular referring to:

a) quality and characteristic of waste to will treat;
b) specific conditions to be respect in the course of activities;

c) necessary requirements to ensure that waste will be treated without endangering human
health and without using methodology that could harm the environment, with specific
reference to monitoring minimum obligations;

d) destination of EoW according to the identified uses.

Furthermore, the Legge n.116/2014 requires entities and companies, who already carry out
recovery operations of “materia prima seconda” or secondary raw material derived by
specific waste typologies (according to D.M 5™ February 1998, 12" June 2002 n. 161 and 17"
November 2005 n. 269, and art.9-bis of Law 30" Dicember 2008 n. 210), to adapt their
owner activities at particular provisions.

As of today there is only one material within CDW for which EoW criteria are being
developed: aggregates made from CDW for paving roads (“granulato da conglomerato
bituminoso”). ANPAR is lobbying to develop EoW criteria also for aggregates used for other
construction works and in particular for the construction of buildings. According to interview
made with different stakeholders the development of end of waste criteria would be much
quicker if it was led by initiative/input from EU Commission.

14.2 Non legislative instruments (best practices, guidelines, recommendations...)

Non legislative instrument that contribute to create conditions for a sustainable
management of CDW is LEED.

With regards to waste management, art.196 of D.Lgs. 152/2006 sets the rules for regional
plans for waste management. It makes Regions responsible for waste management planning.
Provinces according to art.197 are mainly responsible for controlling waste management
activities. So, each region and/or province, has approved guidelines, recommendations or
other instruments for CDW management and control.

The istitutions that have establish regulations about CDW management are:

- Liguria Region
- Veneto Region
- Lazio Region

RE4 _RE4 _D1.1 Data Collection on CDW _Final 1.0

© RE’* Consortium - This document and the information contained are RE’ consortium property and shall not be
copied or disclosed to any third party without RE? consortium prior written authorisation

157




This project has received funding from the

. European Union’s Horizon 2020 research and
L . -
L ' innovation programme under grant agreement No

723583

- Indipendent Trento Province
- Bologna Province
- National Association of Recycled Aggregate Producers (ANPAR).

Liguria Region, with D.G.R. n. 734 of 20" June 2015, has adopted the “Linee guida circa la
caratterizzazione dei rifiuti da costruzione e demolizione, prodotti nell’ambito di attivita edili
di piccole dimensioni ed avviati ad impianti di recupero in base alle procedure semplificate di
cui al D.M. 5.2.1998". This measure introduce the criteria for CDW delivery produced among
construction activities of small dimensions, and send to recovery facilities according to D.M.
5.2.1998 simplified procedure.

In Veneto Region, the Regional Council has approved the following documents:

- Guideline on “Modalita operative per la gestione dei rifiuti da attivita di costruzione e
demolizione. D.Lgs. 03.04.2006 e s.m.i., n. 152; L.R. 3/2000”. This document provides
a set of operative indication for a suitable management of issue about production
and management of CDW as in the production site, as in treatment plans, focusing on
the selective demolition as most effective solution to reduce the amount of CDW
and encourage sorting and recovery of waste separate fractions;

- Guideline on “Modalita operative per la gestione e l'utilizzo nel settore delle
costruzioni di prodotti ottenuti dal recupero di rifiuti".

Lazio Region has drawn up, in collaboration with ARPA Lazio, the DGRL n. 34 of 26" January
2012 “Approvazione delle Prime linee guida per la gestione della filiera di riciclaggio,
recupero e smaltimento dei rifiuti inerti nella Regione Lazio”. This document establishes the
main guidelines for CDW management, from the yard production up to the treatment, as in
recovery plans as in landfill. The guideline introduces the drafting of the “Piano di Gestione
dei Rifiuti”, which is a conceptual design for work organization, and the “Selective
demolition” to ensure CDW recovery. It also defines criteria for the construction and the
management of waste facilities, and for acceptance procedure of waste in entrance to
recovery plans.

The autonomous Trento Province with deliberation n. 1333 of 24™ June 2011, “Legge
provinciale 14 aprile 1998, n. 5 (Disciplina della raccolta differenziata dei rifiuti).
Approvazione delle Linee guida per la corretta gestione di un impianto di recupero e
trattamento dei rifiuti e per la produzione di materiali riciclati da impiegare nelle costruzioni
e delle Norme tecniche e ambientali per la produzione dei materiali riciclati e posa nella
costruzione e manutenzione di opere edili, stradali e recuperi ambientali” has approuved
two guidelines:

A) Linee guida per la corretta gestione di un impianto di recupero e trattamento dei rifiuti e
per la produzione di materiali riciclati da impiegare nelle costruzioni, which is a support
document for management and control activities of a CDW recovery facility for the
production of construction and environmental materials;
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B) Norme tecniche e ambientali per la produzione dei materiali riciclati e posa nella
costruzione e manutenzione di opere edili, stradali e recuperi ambientali. This document
reports the basic principles for the use of recycled materials derived form CDW
treatment, with particular reference to potential use, technical and environmental
characteristics.

The Bologna Province has submitted the “Accordo di Programma in materia di residui edili
da costruzione e demolizione” (approved by the Consiglio Provinciale with Delibera n 70 of
24.07.2001 and amended with the Delibera consiliare n. 90 del 23.07.2002), with the aim to
promote an efficient, affective and economic management of CDW, based on the
collaboration of both public and private entities, involved in waste cycle management. In
2004 it was published the “Manuale per la gestione dei rifiuti da costruzione e demolizione
in Provincia di Bologna in applicazione dell’Accordo di Programma” with the purpose to
encourage and promote the knowledge and the application of the “Accordo”. The manual
gives instruction for: selective demolition, grouping and transporting different kind of CDW,
recovery and landfilling of each CDW fraction, suitable operating of recovery facilities to
obtain high quality recycled materials. This is the approach to encourage the building
economic operators, which could organized production processes in most efficient way,
producing less waste and avoiding transport and disposal costs, and recycling more
materials.

The Edili Group of Industrial’s Association of Udine Province, proposes the guideline “Linee
Guida per la Gestione degli Scarti di Cantiere” with the aim to provide rationalized solutions
about CDW management problems.

There are also the “Linee Guida per la Gestione dei Rifiuti da Costruzione e Demolizione” and
the Circolare 01/2015 of ANPAR (Associazione Nazionale Produttori Aggregati Riciclati)
which propose the management procedure of CDW and their acceptance in recovery
facilities.

Finally, starting from the above mentioned documents, among the activites planned in the
new “Programma Triennale 2014-2016" of Sistema Nazionale della Protezione dell’Ambiente
(SNPA) del Sistema Agenziale, it has been create a Work Group on the topic “Recovery of
inert waste”. This group has the duty of define criteria and technical recommendation for
CDW recovery, with particular regard to the characteristics pf materials for upper and lower
roads and to the verifications necessary for environmental respect in the use of recycled
materials. So they have drawn up two technical rules integration proposals:

- Linee Guida su modalita operative per la gestione dei rifiuti inerti, in particolare da
attivita di C & D. This document provides a set of operative indication for a better
management of CDW. Particularly, following the European principle on waste
hierarchy, the guideline provides operative arrangements aimed to enhance CDW
through a regulated management. In this contest, particolar attention is assumed by
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the encouragement of the “selective demolition” as efficient solution for decrease
CDW amount and for encourage sorting and recovery of selective CDW fractions.

- Linee Guida sulle modalita operative per la gestione e l'utilizzo nel settore delle
costruzioni di prodotti ottenuti dal recupero di rifiuti inerti. This document defines
the Technical Norm for construction products as planned in DM 5.2.98, differentiate
between “prodotti di recupero” and “rifiuti tal quali”.

14.3 CDW management performance — CDW data

14.3.1 CDW generation data

CDW national generation are estimated based on information within Modello Unico di
Dichiarazione Ambientale (MUD) database, relating to the annually declarations done by the
entities identified pursuant to art.189 of D.Lgs. 3t April 2006 n.152, such as traders,
businesses and Institutions carrying out recovery poperations and waste disposal, etc. MUD
data are subjected to a specific estimation methodology by ISPRA (Figure 10 and Figure 11);
particularly, CDW generation data are estimated through removing MUD declarations of
intermediate steps of waste management cycle in order to avoid duplication of data, taking
into account inventory CDW amount at the end of previous year, and excluding imported
CDW.

According to ISPRA “Rapporto rifiuti speciali 2016”, the largest contribution to special waste
generation is ever constituted by CDW, as according to ATECO 2007 economic activities
classification (ATECO Code 41-42-43) (Table 47), as according to the European list of waste
LoW (CER Code 17) (Table 48).

azncoltura, caccia,
stvicolura e pesca

tratzamento rifmrie 03% estrazione minarali
attivita dinsanamento 0.8% attivita manifatturiere
27.4% 20.5%

energma elettnica, zas,
vaporeeana
2,5%

cqua, gestione reti
fognane

pubblica amm., 3.5%

Btruzione e sanita
03%

costruzioni
38.7%

Figure 10. Percentage distribution of special waste generation according to the economic activities cataloguing
(year 2014). By ISPRA
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Figure 11. Percentage distribution of special waste generation according to the European list of waste (year

2014). By ISPRA

Table 47. CDW generation data according to the economic activities cataloguing — by ISPRA

2012 2013 2014
Total Construction Waste
(Code 41-42-43) 53.072.414 49.314.540 51.846.344
Non-hazardous construction

2.651.192 .933. 1.491.2
waste (Code 41-42-43) 52.651.19 48.933.338 51.491.288
Hazardous construction
21.222 1.202 .
waste (Code 41-42-43) 4 381.20 355.056
Table 48. CDW generation data according to the European list of waste — by ISPRA

2012 2013 2014
Total CDW
(Code 17) 52.483.733 48.716.865 51.004.654
lil;))n-hazardous CDW (Code £1.629.207 47.939.874 £0914.864
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2012 2013 2014

Hazardous CDW (Code 17) 854.526 776.991 789.790

ISPRA reports also the regional and the geographic macro-area breakdown for CDW
generation (Table 49). With regards to the geographical macro-area, the northern lItalian
records production values per capita higher than the national average, in line with the
productive and industrial fabric present in the territory. Southern lItaly is the macro region
with the highest increase of special waste produced, between 2013 and 2014, with + 12%.
The increase mainly concerns the CDW (+ 27%), amounting to approximately 72% of the
increase of macro geographical area waste.

Table 49. Regional and the geographic macro-area breakdown for CDW generation — by ISPRA

NORD CENTRO SuUD
2013 2014 2013 2014 2013 2014
Total CDW 31.880.076 | 31.972.142 8.520.658 8.590.247 | 48.587.386| 10.442.265
(Code 17)
Non-hazardous
CDW 31.450.496 | 31.425.195 8.417.998 8.508.364 8.071.380| 10.281.305
(Code 17)

Hazardous CDW

429.580 546.947 1.022.660 81.883 115.272 160.960
(Code 17)

With regards to the amount of different kind of CDW generation, EUROSTAT database
reports the following data between years 2010 and 2014 (Table 50).

Table 50. EUROSTAT database with regards to the amount of different kind of CDW generation between years
2010 and 2014.

2010 2012 2014

Mineral waste for construction 35.800.652 33.811.563 34.088.304
Metal wastes, ferrous 5.243.807 4.170.348 3.620.960
Metal wastes, non-ferrous 638.680 499.803 397.084
Glass wastes 47.872 60.650 72.265
Plastic wastes 26.864 36.451 28.366
Wood wastes 296.237 172.742 184.059

Total 59.340.134 52.965.743 51.683.579
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14.3.2 CDW treatment data

In the ISPRA document “Rapporto Rifiuti Speciali”, data related to waste management are
analyzed by type of management: R1 — energy recovery; from R2 to R11 — material recovery;
R13 — “mass reserve”; D1 — disposal in landfill; D15 — preliminary deposit; D10 — incineration;
D8, D9, D14 — other disposal operations.

With this approach, CDW constitute the 63% of recovered waste and the 19% of disposed
waste, for the 2014 year.

Given that the CDW generated in the year 2014 in Italy amounted to about 68,087 million of
tons (including the waste remained in storage at the plants and from producers to December
31), they are treated as in the Table 51.

Table 51. CDW generated in the year 2014.

Non-hazardous CDW Hazardous CDW TOTAL CDW
[tons] [tons] [tons]
Recovery 56.556.960 111.400 56.668.360
Landfill 3.071.420 487.920 3.559.340
Energy recovery 437.000 0 437.000
Incineration 4.599.000 2.823.000 7.422.000
Total 68.086.700
Incineration Energy
7% recovery

Landfill

5% \\‘ 1%

Figure 12. Percentage distribution of non-hazardous CDW treatment (year 2014)
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Figure 13. Percentage distribution of hazardous CDW treatment (year 2014)

Data published by EUROSTAT deals with different waste categories but becoming from all
the economic activities. Therefore, only for the category “Mineral waste from construction”,
data can be considered reliable, as in the Table 52.

Table 52. EUROSTAT - Mineral waste from construction.

Mineral waste from construction 2010 [tons] 2012 [tons] 2014 [tons]
Landfill / disposal (D1-D7, D12) 1.009.838 919.878 1.049.201
Deposit onto or into land 1.009.838 919.503 1.049.201
Land treatment and release into water 0 375 0
bodies
Incineration / disposal (D10) 2.684 2.720 4.375
Incineration / energy recovery (R1) 0 0 25
Recovery other than energy recovery 30.117.566 29.942.525 30.335.770
Recovery other than energy recovery - 337.196 160.290 316.790
backfilling
Recovery other than energy recovery - 29.780.370 29.782.235 30.018.980
except backfilling

Total waste treatment 31.130.088 30.865.123 31.389.371
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14.3.3 CDW exports/imports data

Total amount of special waste exported in 2014 is 3,2 millions of tons and the largest
guantities of waste is destined for Germany and China: more than 245 thousand of tons of
CDW (about 36% of the total amount of special waste) are exported in German.

CDW represent 3,9% of exported non-hazardous waste and 27,2% of exported hazardous
waste.

Imported special waste in Italy in 2014 are about 6,2 millions of tons, and they are
exclusively non-hazardous waste. CDW represent 49,4% of the total amount of non-
hazardous waste, corresponding to about 3 millions of tons.

14.3.4 CDW treatment facilities data

The number of operating landfills that have disposed of special waste decreased from 404 in
2013, to 392 in 2014 (Figure 14); the reduction is not attributable exclusively to the
permanent closure of plants, but it is also attributable to the temporary non-operation of
landfills especially medium and small size. This practice has been observed, even in previous
censuses, especially with regard to landfills for inert waste, whose activities are often linked
to exigent circumstances such as the opening / closing of yards in the different regional
contexts.

In 2014, most of the landfill is located in the North with 228 plants, 58 are located in the
Centre and 106 in the South; it should be noted, therefore, a non-uniform distribution
throughout the country which follows the course of the production of special waste, closely
linked to the industrial fabric of the country.

The data by geographic macro-area show that of the 12 operating plants in less surveyed
nationwide, 8 are located in the South, 3 North to the Centre and only 1.

46.4% of all operating systems are made up of landfills for inert waste (182), 50.5% landfills
for non-hazardous waste (198) and only 3.1% for landfills hazardous waste (12). The 182
landfills for inert waste are located: 118 in the North, 14 in the Centre and 50 in the South. In
some territories like the Valle d'Aosta region or South Tyrol, characterized by extensive
mountainous areas, the number of plants for waste aggregates is particularly important;
these landfills, mostly managed by municipalities, are small and dedicated to the disposal of
inert waste generated within the municipal area, often for use by residents. Landfills for
inert waste mainly functioning on their own at the extraction of the minerals service
companies.

In the last year examined, the number of landfills for inert waste and waste operating
hazardous remained virtually unchanged.
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Figure 14. Special waste disposal plans in Italy — by ISPRA

14.3.5 Future projections of CDW generation and treatment

An important opportunity for the sector's development is the application of the rules on GPP
in the different areas of use of recycled aggregates. Italy with the publication of Law
221/2015 was the first country among the EU Member States, to impose an obligation of
CAM application for procuring public stations, raising on the importance of green purchasing
play as a tool strategic. The law also provided for in Article 23 of program agreements and
incentives aimed at supporting the recycling sector.

With the Public Contracts Code (Legislative Decree no. 50/2016), then, it was confirmed the
inclusion mandatory CAM in the calls for tender, providing a minimum of 50% or 100% of the
auction value in relation to the categories of contract and where, not secondary, it promotes
the identification of actions to reduce waste. Also in the Official Gazette no. 16 of 21 January
2016 was published the Decree of the Ministry of Environment of 24 December 2015 in
which they are CAM issued for the award of planning services and work for the new
construction, renovation and maintenance of buildings and for the management of the
public administration sites that provide, among the criteria for the evaluation of the projects
participating in public tenders, also properties related to the concrete. For concrete, and
related components materials packaged at the construction site, it is in fact provided for a
minimum of recycled matter content of at least 5% by weight, as the sum of the percentage
of recycled material contained in the individual components (cement, additions, aggregates,
additives), consistent with the limits imposed by the specific technical standards. So today all
regulatory instruments seems to be developed, necessary for proper dissemination and
implementation of GPP in the construction industry.

The use of recycled aggregates in the construction sector, however, is still not very
developed because the vast majority of recovered material is used in infrastructure projects.
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Therefore, in view of the centrality of their role, it is hoped to be a part of the Ministry CAM
resume and complete the assignment of services to design and construction of the new
construction, renovation and maintenance of infrastructure (roads, railways, airports, etc.)
and on the other hand that public administrations apply the provisions giving the market
momentum of recycled aggregates, directing and stimulating demand, and require the
application of the rating systems for the sustainable construction industry and for the
infrastructure that promote and recognize purchasing strategies of green products based on
logic circular economy.

Within some regional plans some proposals for simplification in the field of analysis of
incoming waste and certification of the resulting products, have been presented.

The application of these proposals involves the establishment of strict management
procedures, almost exclusively in the context of possible environmental quality procedures
(ISO 14001, EMAS) and product (CE marking, system 2+).

The best results are possible in a context that integrates the construction procedures and
with those of the recovery. It's important that some of the proposals made at individual level
region are taken up and possibly reworked by other regions with a view to an optimization
work and synthesis.

14.3.6 Methodology for CDW statistics
The methodology for CDW statistics of data reported in this document is described in
paragraph 14.3.1.

14.4 C&D waste management in practice

14.4.1 CDW management initiatives

Emilia Romagna Region has recently adopted the Regional Plan for Waste Management:
among the many tools available in the field to ensure that a proper and environmentally
sustainable waste management and boost the economic development of the relevant
business sectors, the Plan promotes the development of a project dedicated to the
valorization of CDW activities. The purpose of the Project are:

- A better understanding of the sector and encourage the proper application of legislation on
the recovery of inert waste and the use of recycled products;

- Define actions and instruments to regulate and promote an inert waste management,
which contextually ensures environmental protection and high technical performance of
produced materials;

- Encourage the use of recycled aggregates for the various types of works, depending on the
performance characteristics, with reference also to the field of public works (Green
purchasing).

The Provincial Environmental Agency commissioned the IFEU Institute (Institut fir Energie-
und Umweltforschung Heidelberg) to develop the study "Recovery of CaseClima demolition
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materials". The project was funded by the European Union Programme "Regional
Competitiveness and Employment FESR 2007-2013". With the present study, it’s firstly
detected the current situation of Bolzano Province, making a rough estimate of building and
materials types used to in the past for CaseClima buildings. On this basis it is estimated in
the second part of the study the extent to which the waste management system is required
on other flows and other compositions of waste.

SNAP-SEE Project. The project focuses on developing and disseminating tools for aggregates
management planning in Southeast Europe (SEE). It builds on the results of the Sustainable
Aggregates Resource Management (SARMa) project. Due to regional differences in historical
development, there are diverse approaches to aggregates policies, planning and
management in SEE, which is hindering resource efficiency and economic development in
the region:

- differences among mineral policies;

- aggregates policies and plans are distributed among many different legal documents,
making coordination and a comprehensive understanding difficult;

- authorities in SEE countries do not have the understanding of either sustainable
aggregates resource management (SARM) or planning for sustainable supply mix
(SSM) and;

- there is almost a complete lack of coordination on planning supply from primary and
secondary aggregates sources.

The primary result was to develop a Toolbox for Aggregates Planning to support
national/regional, primary and secondary aggregates planning in SEE countries, which
include:

- SNAP-SEE Vision for a transition to integrated, comprehensive sustainable aggregates
planning in SEE;

- Handbook on Capacity Building and Stakeholder Consultation;

- Handbook on Data and Analysis Methods;

- Aggregates Planning Scheme, containing planning modules that embody the
principles, approaches and action necessary to achieve the goals of the Vision *.

Osservatorio Recycle, promoted by Legambiente, has the aim to tell and deepen the already
ongoing innovation in the production of recycled aggregates.

RECinert® Project, promoted by S.O.A. society since 2001, applies solutions for the
treatment of inert waste, for the production of recycled aggregates and for the certification
of these destined for road-building and environmental sectors. The project offers to
companies in the construction-road sector, demolition and earth moving, its know-how for
the implementation of CDW collection centers for the production of certified recycled

! For more details see the project website: http://www.shapsee.eu/

RE4 _RE4 _D1.1 Data Collection on CDW _Final 1.0

© RE’* Consortium - This document and the information contained are RE’ consortium property and shall not be
copied or disclosed to any third party without RE? consortium prior written authorisation

168




This project has received funding from the

. European Union’s Horizon 2020 research and
L . -
L ' innovation programme under grant agreement No

723583

aggregates to handle in the Partnership Agreement, ensuring the essential services (design,
start-up, training, transformation and product certification). During 2012 the company has
adopted a specific product certification procedure of exclusive brand registered and enrolled
in the Repertoire of the Recycling held by the Ministry of Environment (RI-inerte® - RECAL® -
BITUMgreen®). These products, classified as recycled aggregates conform to ministerial
standards to guarantee the obligations of the PA Green Economy in the field of "green
purchasing" and of the limited use of natural resources in accordance with national and EU
Directives, subjected to analysis of the life cycle, have gained recognition of an
environmental label for construction sustainable (LCA®).

Gyproc Saint-Gobain, among the European Programm LIFE+, has developed Gy.Eco Project
for the recycling of gypsum waste which, commonly, are sent in landfill. The project
proposed, as an alternative to landfill, a recovery service of gypsum waste used for the
production of Secondary Raw Materials (MPS). The project has enabled the development of
a network of collection sites of waste gypsum and recovery plants. The quantities of waste
gypsum that are recovered every year in Italy through GyEco, is equivalent to about 20% of
the annual amount of waste gypsum.

This project led, in the course of 2015, the signing of a Memorandum of Understanding
(MOU) between the National Association of Manufacturers Recycled Aggregates (ANPAR)
and Gyproc Saint-Gobain, for the management of CDW gypsum. The MOU aims to:

- Offer to the building market alternative to disposal of gypsum waste in landfills;
- Promote products based on gypsum in the building market;
- Promote proper management of gypsum CDW, aimed at the recovery of the same waste.

14.4.2 Drivers / barriers to increase CDW recycling

Although the recycling of inert waste present a number of advantages:

e for public administrations and local authorities, which can safeguard the territory,
increasing recycling and limiting recourse to landfill and the opening of new quarries of
natural aggregates;

e For the construction sector, which can deliver its waste at recycling facilities at a lower cost
than the use of landfills and, at the same time, supplies of materials that, with the same
performance, have better prices than the natural materials;

¢ to environmental protect and human health safeguard;

there are still many obstacles which do not allow the sector to gain momentum and,
therefore, become an active component in the circular economy mechanism.

In the following main barriers are analyzed:

- Distrust in the use of CDW derived products.

Although now recycled aggregates guarantee the same performance characteristics of
natural aggregates used in road works, their origin from waste leads into potential user an
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instinctive mistrust, based, unfortunately, on unlawful practices that occurred sometimes in
the country;

- Lack of reliable data on the production of inert waste.

The absolute prerequisite for proper planning of inert waste management activities is the
qguantification of the produced volumes. In the case of CDW, and more generally of inert
waste, such quantification is particularly difficult. The official production data of CDW
provided by ISPRA are in fact only estimates and it is conceivable that there are still illegal
practices;

- Lack of updated technical tools (Specifications tender)

Among the main reasons for the reduced mass production of recycled aggregates and
dissemination of their use, may be counted the absence or deficiency of specific tools, such
as special Specifications tender, updated with the harmonized European standards in the
sector;

- The absence of "recycled aggregate" in the price lists of building works

The introduction of "recycled aggregate" in the price lists of the building works would help
to facilitate use (a few are today the Chambers of Commerce that have been updated);

- Lack of source separation of waste and use of selective demolition practices
Traditionally the demolition in Italy does not provide for a special effort in the selection
activities at the source of the various types of waste. On larger construction sites it tends to
separate the dangerous component of waste (in particular materials containing asbestos and
man-made vitreous fibers), the ferrous fraction and sometimes even the wood, while little is
done on the remaining waste. CDW management Protocol drawn up by the European
Commission DG GROW dwells on the need to identify the different types of waste by means
of preventive audits, on the basis of which it is appropriate to draw up a plan waste
management;

- Lack of taxation of mining

Among the economic instruments used mainly abroad to promote the market for secondary
raw materials, it has an important role the tax on the extraction of virgin materials. In fact,
the resulting increase in virgin materials cost would facilitate their use only for the
applications where higher performance aggregates (eg. Concrete) are required, leaving to
the recycled aggregates and to reused lands (treated or not depending on their
characteristics) other applications (eg. road construction and fills);

- Lack of prohibition or obligation to contribute to the landfilling of inert waste
Another political tool, which has shown great effectiveness in the countries in which it was
adopted, is the introduction, in national legislation, of the ban on landfilling of inert waste,
which would favor the consequent development of recycling activities. Even the introduction
of a tax on landfill would produce results through a more competitive recovery, although
much would depend on the level of such fee;

- Requirement analysis performance for waste sent for recovery / recycling

The current regulatory framework provides for the obligation of performing the analyses for
waste sent for recovery / recycling and the exemption for waste sent for disposal, with clear
penalties for the recovery / recycling, particularly for the waste produced by micro
renovations of civil building.
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- Adoption of End of Waste criteria

The Waste Directive 98/08 / EC introduces the concept of End of Waste with the objective of
setting technical and environmental criteria to determine when, downstream of certain
recovery operations, a refusal ceases to be such and become a product no longer subject to
waste legislation. The definition of precise and clear criteria should encourage the
production of products recycled and reward those who invest more on the quality of its
products. However, to date the End of Waste criteria, for waste from construction and
demolition, have not yet been defined at European level and it is now clear that the
intention of the Commission give freedom to that effect to the various Member States.

- CE marking

The relevant harmonized European standards for recycled aggregates are introduced, for
several years now, the concept that products put on the market must be evaluated for their
performance characteristics and not according to their nature. Only the CE marking of
aggregates is able to ensure the end user on the characteristics of the material purchased. In
a correct performance of the market, it is up to the user to request (in their intended
function) minimum requirements for clusters, and to assure manufacturer. It is believed that
if the designers and directors of the work, which provides the use of aggregates, they impose
the accompaniment of the material with the required documentation (labeling and DoP),
most of the problems in the market of recycled aggregates would be resolved.

14.5 CDW sector characterization

14.5.1 CDW materials (CONCRETE, BRICKS, TILES AND CERAMIC, ASPHALT, WOOD, GYPSUM)
Product description and applications
CONCRETE

Concrete waste can arise from different sources: returned concrete which is fresh (wet) from
ready-mix trucks, production waste at a pre-cast production facility and CDW, which is the
most significant source.

Main application of concrete waste is the production of recycled aggregates, which are
commonly used:

- in the roads construction industry, in the underpinning or as filling in the detected, and
- for the production of new concrete for non-structural elements.

In the first case, the material is subjected to special treatment: iron removal, trituration,
elimination of light fractions. The material that is produced is then used in road foundations:
by the way has excellent characteristics because it gives the same stabilizing effect.

In the second case, instead, the product is obtained by trituration of the concrete. The
aggregates thus obtained are used in place of those from natural rock and used for the
production of construction elements in concrete.
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BRICKS

Bricks are highly durable materials and they can be re-used after a building selective
demolition, or otherwise they can be recycled into mix inert used as substrate for the
construction of roads.

The re-use of post-consumer bricks is an expensive process as it needs preventive removal of
mortar and plaster and often the percentage of material to be discarded because not
cleanable, is high. Maximize and optimize the re-use of building materials can be planning
the disposal of the building or its components in the initial project.

The recycling of production bricks scraps, is more prevalent: the factory waste are ground
and used as “smagranti” in subsequent production cycles.

TILES AND CERAMICS

Tiles and ceramics waste are generally used, mix to other inert CDW, to produce recycled
iner used in bound form or unbound: the aggregates are used "loose" or mixed with binders,
to form mixed cemented or asphalt.

The prevailing use sectors relate to the construction of civil engineering soil works, of
discovered bodies, environmental recoveries, of fills and filled, of road and railway works, of
road, rail and airport foundations, of civil and industrial yards, of layers of foundation of the
transport infrastructure, of the accessories layers with capillary function antifreeze and
draining.

ASPHALT

The asphalt, recovered with milling, reusable products are of high technical features as part
of the same road construction from which they come (wear layers and connection composed
of natural stone aggregates and bitumen).

WOOD
Timbers are generally separated in the demolition phase, in order to be able to be re-used.

Otherwise, wood waste are separated during treatment process in plans and, if non
contaminated, they could be used for energy recovery.

GYPSUM

Three sources of gypsum waste exist: production waste, construction waste and demolition
waste.

Waste gypsum under CER 170802 "Building materials made from different plaster from
those mentioned in 170801", consist essentially of gypsum plaster and drywall. These
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materials, although they represent a modest amount compared to the total CDW, are the
focus of numerous issues, both from the environmental managers and producers.

Even though gypsum is considered to be “fully and eternally recyclable” by the gypsum
industry, only production and construction gypsum waste is currently recycled. Recycling of
gypsum products that are collected from demolition and renovation projects can be
contaminated with other materials, such as paint, fastenings, screws, wood and insulation
materials among others, which can render recycling difficult.

Quantitative analysis

The average composition of the CDW in Italy is dominated by the inert fraction, being
constituted by 75-90% of aggregates (largely bricks and concrete, more sand, chalk and
excavated earth), for 4-8% from plastic , wood, paper and cardboard; to 3-7% by metals.
Regarding the composition of the inert fraction, the most reliable data are derived from
detection of the types of inflow waste recycling plant: fragments of concrete mixes also
reinforced, bricks, coatings and ceramic products, industry waste prefabrication of non-
reinforced concrete, fragments of road and railway superstructure, cold milled asphalt,
plaster, enticements, soil and excavation rocks. Ceramic materials account for about 45% of
waste conferred in recycling facilities.

Other
Asphalt . 4%
6%

Non-reinforced
concrete
10%

Figure 15. CDW Inert fraction composition at recycling plans — ANPAR 2012

In renovation, inside of which demolitions is more than 90%, almost exclusively bricks and
other ceramic materials (remakes of roofs, displacement of internal partition walls,
replacement of coatings, etc.) are produced. In the whole demolitions, instead, the concrete
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equals the percentage of bricks. Concrete represents 30% of the total debris, while the
remaining 25% is made up of asphalt, soil and excavation rocks and other scraps.

Recovery techniques

As results from previous paragraphs, possible destinations for inert waste are:
® Recovery on site mobile plant

* Recovery of stationary treatment plant

e Disposal landfill for inert.

At recovery facilities, inert CDW and of those from other assets, are shredded and prepared
for use in the construction industry. The CDW recovery plant should be able to split the
incoming material basically into three streams:

e Re-usable stone material (95%);
e metal fraction (0.1%);
e Junk fraction (paper, plastic, wood, impurities, etc.).

Stationary plans are characterized by the greater complexity, due to the simultaneous
presence of different grinding systems able to produce different particle sizes of material.
Stationary plans are generally equipped with transport systems to tape the different
fractions into defined areas of the plant.

As regards the plant organization, the layout must identify:
e waste, distinct from those entering the plant and those produced by;

e worked in the characterization pending before their final qualification of “Materia Prima
Seconda” (MPS)

e secondary raw materials qualified as MPS after characterization;
e the placement areas of the equipment and used machinery;

e the movement areas (if present) of loading / unloading;

e the emission / discharge points.

The phases necessary to obtain a good quality product are:

e quality control of incoming material;
e Preliminary separation of the fine fraction, which is not relied upon to crushing;
e size reduction (crushing);
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