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Background
The present document was produced under the co-funding of the European financial
instrument for the Environment (LIFE+) as a merged version comprised of two distinct
deliverables foreseen in the original proposal of the LIFE project ‘ISWM –TINOS’:
“Development and implementation of a demonstration system on Integrated Solid Waste
Management for Tinos in line with the Waste Framework Directive”.
The first part (Chapters 1-4) of the present report is the first deliverable (Deliverable 4-1)
of Action 4, entitled “Implementation of the Integrated Solid Waste Management system in
the Municipality of Tinos”, which was based on data gathered during the accomplishment of
its first Activity (Activity 4.1), entitled “Implementation of the scheme for MSW separation at
source in the Municipality of Tinos”. Deliverable 4-1 presents the results of the
implementation of the integrated scheme for MSW separation at source in the
Municipality of Tinos.
The second part (Chapters 5-6) of the present report is the first deliverable (Deliverable 51) of Action 5, entitled “Overall evaluation of the ISWM system/Suggestions for full-scale
implementation”, which was prepared using data collected and elaborated during the
accomplishment of its first Activity (Activity 5.1), entitled “Evaluation of the results of the
ISWM system operation/demonstration period – Overall evaluation of the system economic
feasibility, environmental and social benefits - Life Cycle Assessment of the System”.
Deliverable 5-1 includes the evaluation of the results of the implementation activity in the
Municipality of Tinos.

Acknowledgements
The ISWM-TINOS team would like to acknowledge the European financial instrument for the
Environment (LIFE+) for the financial support.

IMPORTANT NOTE:
The merging of the aforementioned deliverables was considered more appropriate by the
project team in order to provide the reader with a more comprehensive insight and an
integrated presentation of the implementation methodology developed for the ISWM
system applied in the selected area of Tinos island, in combination with the overall
assessment of the findings in performance efficiency, social and environmental terms. A
more detailed presentation centered on the environmental impact of the ISWM system has
been conducted and can be found in Deliverable 5-2: “Report on Life Cycle Analysis: a)
Composting and b) Anaerobic Digestion”. Information concerning the techno-economic
analysis of the pilot-scale implementation, as well as the large-scale adoption of the ISWM
system to cover the needs of the whole Tinos island or other insular/remote areas with
similar characteristics are provided in the respective “Deliverable 5-3: Report with the
guidelines-suggestions for full-scale implementation of the ISWM system for the
Municipality of Tinos”.
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Executive Summary
In the framework of the European Life+ Environment "ISWM-TINOS" Project, a pilot scheme
on the Integrated Management of Municipal Solid Waste is applied on the island of Tinos.
The developed ISWM scheme includes the separation at source and collection of dry
recyclables (paper, glass, metal & plastic) as well as the separate collection of biowaste (i.e.
food waste & green waste) and their subsequent aerobic treatment (composting) in a
prototype composting unit which was installed on the island, in the proximity of the area
under examination (WWTP at Panormos Bay). The implementation of the pilot ISWM
scheme began in June 2013, including the scheme for the separate collection of dry
recyclables (A PHASE) and incorporated the separate collection and aerobic treatment of
biowaste in July 2014 (B PHASE). The ISWM scheme is in line with the European Waste
Framework Directive (2008/98/EC) which encourages the separate collection, the reuse and
recycling of waste, a practice which has been successfully applied to almost all European
countries. Significant environmental, social and economic benefits are expected to be gained
through the successful implementation of the project demonstration phase by turning back
to the market and producing valuable materials of good quality.
The present report provides a thorough presentation of the setting activities of the ISWM
TINOS scheme, the monitoring actions and extensive field studies as well as laboratory
analyses performed during the implementation of the separate collection of dry recyclables
for further recycling promotion and the separate collection and monitoring of the aerobic
treatment of biowaste, in the context of the foreseen Activity 4.1 “Implementation of the
scheme for MSW separation at source in the Municipality of Tinos”. Moreover, it presents
the evaluation of the results of the implementation activity in the Municipality of Tinos,
obtained during the implementation of Activity 5.1 “Evaluation of the results of the ISWM
system operation/demonstration period – Overall evaluation of the system economic
feasibility, environmental and social benefits - Life Cycle Assessment of the System”.
More specifically:
Chapter 1 analyses the concept of ‘decoupling’ and investigated the pressures behind waste
arisings in the world today.
Chapter 2 summarizes the basic principles of the EU environmental on which the proposed
ISWM scheme was based on
Chapter 3 describes the methodology followed and the criteria considered for the
determination of the target materials and the selection of the participating remote areas of
Tinos island.
Chapter 4 includes a comprehensive description of the methodology applied that included
the development and setting of the ISWM plan, considering:
•
Identification of needs and recording of the existing situation regarding the MSW
management:
The identification of the need for the implementation of integrated solid waste management
was based on the findings of the current environmental policy in Greece and EU in regard to
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MSW management objectives and on the existing situation in the examined area (PyrgosPanormos) regarding the applied unsound practices for managing MSW.
•
Establishing quantitative objectives, according to the EU & Greek legislative
framework
The developed ISWM plan envisaged the separation at source of distinct MSW streams in
accordance with the provisions and specific targets of the EU (WFD 2008/98/EC; Landfill
Directive 1999/31/EC; Packaging Waste Directive 94/62/ΕC) [25-26, 28] and national
legislative framework (JMD 50910/2727/2003 (Official Gazette 1909/Β/22.12.2003); Law
4042/2012 (Official Gazette 160/A/16.10.1986); JMD 29407/3508/2002 (Official Gazette
1572/Β/16.12.2002); Law 2939/2001 (Official Gazette 179Α/2001)) [29-32]. The aim was to
improve the waste management status of the area under examination and achieve a
recycling and resource-efficient society which constitutes the principal European goal
(Manomaivibool, 2005; Chivakidakarn; 2007; Lardinois & Furedy, 2007; EC, 2010 [33-36]).
The separate collection at household level was principally considered for the ISWM plan,
since it has been widely recognized as a critical element for effective waste management. In
Greece, although not widely employed, it has been established as a mandatory measure in
the recently revised National Waste Management Plan (NWMP) (July 2015) [37].
•
Planning of the MSW source separation and treatment scheme.
For the planning of the source separation of MSW and treatment scheme for the selected
communities, the following were determined:
i.
The type, number and placement of bins/bags which are required for the effective
source separation of MSW.
ii.
The conditions of the collection, transportation and temporal storage of source
separated MSW, taking into account the existing & planned (prototype composting unit)
infrastructure, equipment (vehicles, routing, collection frequency etc) and public perception.
iii.
Organization of the public awareness campaigns of the source separation scheme.
Chapter 5 includes the monitoring and evaluation of the ISWM scheme.
To effectively assess the performance of the applied ISWM scheme at the pilot area,
continuous collection of data and monitoring were required. However, the absence of an
operating engineered landfill and the lack of weighing instruments in Tinos island had as a
result the lack of consistent and accurate primary data on MSW composition and generation.
To this end, the required information was collected through:
on-site measurements and waste samplings from volunteer households (primary data)
the Regional Solid Waste Management Plan for the Prefecture of South Aegean
(RSWMP, 2005 & Revised RSWMP, 2008 (secondary data) &
national waste composition data and research conducted on waste management
schemes in other Greek islands (NTUA, 2010) (secondary data)
The developed monitoring procedures were continuously followed in order to determine
and quantify indicators relevant to waste management and perform the necessary
evaluation of results.
Chapter 6 includes the conclusions underlining the most significant findings of the study.
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Abbreviations and Acronyms
Abbreviations/Acronyms Explanation
CERTH/CPERI

Centre for Research and Technology Hellas/ Chemical Process
and Energy Resources Institute

EC

European Commission

EN

English

EU

European Union

EWC

European Waste Catalogue

FAQ

Frequently Asked Questions

GR

Greek

HDPE

High-density polyethylene

HeRRCo

Hellenic Recovery Recycling Corporation SA

ISWM

Integrated Solid Waste Management

JMD

Joint Ministerial Decision

kg

kilogram

L

Litre

LCA

Life Cycle Assessment

LDPE

Low-density polyethylene

MRF

Material Recovery Facility

MSW

Municipal Solid Waste

NTUA

National Technical University of Athens

OFMSW

Organic Fraction Municipal Solid Waste

PET

Polyethylene terephthalate

PP/PS

Polypropylene / Polystyrene

RA

Raising Awareness

RSC

Recycling Sorting Centre

RSWMP

Regional Solid Waste Management Plan

SCP

Sustainable Production and Consumption

TINOS

Municipality of Tinos

USEPA

US Environmental Protection Agency

UNIVR

Università degli studi di Verona

WATT S.A.

Waste Applied Technologies and Transport SA

WFD

Waste Framework Directive

WTS

Waste Transfer Station

WWTP

Wastewater Treatment Plant
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1

The concept of ‘decoupling’ and pressures behind waste arisings

1.1

Introduction

During the past decades, progress has been deeply matched to consumption. For our rapidly
urbanizing global society, the sustainable management of solid waste has emerged as a key
challenge experienced by all the world's cities. This world-wide problem is a complex issue
which carries along various implications. There is no doubt that today, we are dealing with
strongly interrelated economic, societal and environmental crises which, to a great extent,
result from the on-going unsound consumption and production trends, posing, by this way,
severe pressures to human development. The basic prerequisites needed to secure the
human development, namely health, education, equity and community empowerment are
all negatively influenced. The consumption patterns that have reached the highest rates
ever, both per capita and in absolute values, cannot be coped with nature’s capacity to
regenerate (UNEP/GEAS, 2013; WRAP, 2012; UNEP, 2012; Anarfi, 2012; Lomax, 1995; Israel,
1994).
Historical data reveal that intensive resource use and subsequent environmental
degradation due to resulting waste generation is connected to economic activities (coupling
effect). In spite of this, it is possible to disassociate (decouple) economic development from
waste arisings by promoting the concept of ‘resource efficiency’. In this case, decoupling
means “doing more with less”. More specifically, decoupling suggests consuming less
resources and reducing waste produced per unit of economic activity (EEA, 2014).
The aforementioned correlations are qualitatively indicated in Figure 1.

Figure 1 Qualitative description of decoupling concept correlated with resource and impact decoupling
Source: Adopted by UNEP, 2011
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1.2

Which factors are the driving pressures behind the increase of waste generation?

Based on literature, various drivers
have been identified for affecting
positively or negatively the waste
generation

trends,

i.e.

population

growth contributes to increasing waste
production, while raising the waste
management costs may lead to a
decrease in waste generation. Figure 2
provides a graphic illustration of several
general pressure drivers on waste
generation.
Figure 2 Graphic representation of numerous drivers of change in waste generation
Source: Adopted by WRAP, 2012

Correspondingly, Table 1 gives an overview of several factors found in worldwide studies
along with the type of influence they exercise on waste growth.
Table 1 Various drivers/factors that affect waste arisings

Type of influence
on waste arisings

Drivers/Factors
Population growth
Wealth
Increased consumption
Increased economic activity
Age
Gender
Education
Values/Behaviour
Unemployment
Larger household size
High population density
Urbanisation
Use of economic instruments (e.g. Landfill tax)
EU waste policies/legislation

Source



AEA, 2006;
BIO Intelligence Service,
2011

varies

Brook Lyndhurst, 2009





–

Eunomia, 2012
EEA, 2009
van den Bergh, 2008
Mazzanti and Zoboli, 2009
Oakdene Hollins, 2011

Product design
(e.g. cheap, disposable or with short life times

WRAP, 2012
and not repairable)
: increase
: decrease
– : no evidence for causing increase or decrease
Source: Compiled by authors

Given the fact that population growth, affluence or standard of living of societies, and the
development level of the economy of a country (production and consumption activities)
have been widely identified as the key driving pressures for waste growth, the most relevant
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approximation on hand to quantify waste generation and, subsequently, estimate the
progress steps of countries towards waste prevention is to correlate waste arisings to
economic growth and demographic data.
1.3
To

Trends at global level
this

end,

governments
major

at a global level,
considering

issue

in

consumption

long-term

as

sustainable

development strategies, at the ‘United Nations
Figure 3 Logo of the United Nations
Conference on Sustainable Development
called Rio+20 or Rio Earth Summit 2012 agreed (Rio+20).
Source: www.uncsd2012.org
on a ‘Framework of Programmes on
Conference on Sustainable Development’, also

Sustainable

Consumption

and

Production

(SCP)', with a 10-year period to support actions
that stimulate the shifting towards Sustainable
Consumption and Production in developed, as
well as in developing nations (UN, 2012).
The main objectives of the 10-year period, that
could

have

an

effect

on

the

waste

management field, shall be the following:
• Accelerate the shift towards SCP, supporting
regional and national policies and initiatives.
• Mainstream

SCP

into

sustainable

“ Fundamental changes in the way societies
produce and consume are indispensable for
achieving global sustainable development.
All countries should promote sustainable
consumption and production patterns, with
the developed countries taking the lead and
with all countries benefiting from the process,
taking into account the Rio principles...
Governments, relevant international
organizations, the private sector and all major
groups should play an active role in changing
unsustainable consumption and production
patterns”. A/CONF.216/5
Source:
http://www.unep.org/10yfp/Portals/50150/10YFP
%20Brochure%20English.pdf

development policies, programmes and
strategies, as appropriate, including into
poverty reduction strategies.
• Contributing to resource efficiency and
decoupling

economic

growth

from

environmental degradation and resource
use, while creating decent job and economic
opportunities and contributing to poverty
eradication and shared prosperity.
• Support capacity building and facilitate
access to financial and technical assistance
for developing countries, supporting the
implementation of SCP activities at the
regional, sub-regional and national levels

In the Rio+20 Conference “Sound waste
management has been considered as
something real important with the engaged
stakeholders to call for waste reduction,
reuse and recycling, as well as for an
increase in the energy recovery from waste.
More specifically, in the declaration of the
Rio+20 Conference, it is highlighted the
importance to adopt a life-cycle approach
and to implement policies for resource
efficiency and environmentally sound waste
management”.
Source:
D-WASTE (2012) Rio+20: So what were the outcomes
concerning waste?Available at: http://www.dwaste.com/d-waste-news/item/6-rio-20.html

(UN, 2015).
Page 3 of 108

Deliverable 4-1: Report on the results of the implementation of the scheme for MSW separation at source in the Municipality of Tinos
MERGED WITH
Deliverable 5-1: Report including the evaluation of the results of the implementation activity in the Municipality of Tinos
ISWM-TINOS LIFE 10/ENV/GR/000610

1.4

Trends in Europe

In the European Union, given the great discrepancies in waste management status
among the countries in Europe, it can be clearly realized that the size of the problem
becomes greater in those regions/coutnries where the existing MSW management systems
are overburdened and, most of the times, lack financial supporting mechanisms.
However, the shift towards sustainable consumption and production patterns is a necessity
that will not only contribute to the improvement of the standard of living for millions of
European citizens, but it will also protect the valuable, finite, resources and ecosystems that
nature provides.
The shift to sustainable consumption and production could be achieved if there are effective
policies in place, social and technological innovations are encouraged, and public and private
investments are stimulated. This requires the engagement of governments, businesses, civil
society, consumers, educators/academia, the media and all citizens. In other words, each
and every one of us has a role to play.
Within EU this necessity has been acknowledged and the EU vision is of an economy that
grows while respecting resource constraints and planetary boundaries. Europe 2020, the
EU's growth strategy, aims to make the EU a smart, sustainable and inclusive economy. One
of the building blocks of this initiative is the Roadmap to a Resource-Efficient Europe (DG
ENV, 2015). The Roadmap to a Resource Efficient Europe (COM (2011) 571) presents an
agenda of policies and strategies focusing on by what means Europe’s economy could be
transformed into a sustainable system by the year 2050. It provides approaches for the
increase of resource productivity and the decoupling of economic growth from resource use
and its environmental impact. It exhibits how policies are interconnected and could
contribute to each other. The Resource Efficiency Roadmap outlines a framework for future
actions to stimulate structural and technological changes up to 2050, with milestones to be
met by 2020 (EC, 2011).

More recently, the 7th Environment Action Programme (7th EAP) comprises the first EU
policy that includes goals for decreasing environmental pressures resulting from
consumption within European countries, considering also impacts outside EU borders (EU,
2013). The key objectives set to be accomplished by 2025 in line with the Roadmap for a
Resource-Efficient Europe and the 7th EAP target the reduction of Municipal Solid Waste
(MSW) generation through the maximization of recycling and preparation for reuse by 70%
by weight, and the limiting of landfilling to non-recyclable and non-recoverable waste to
25% (reviewed targets stated in Legal proposal of EC on July 2014 (COM 2014/397 final)).
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1.5

Trends and challenges in Greece: special focus on remote and insular areas

The management of MSW in

Greece remains a challenge. Greece includes more than

3,500 different islands, and other sparsely populated areas with special geomorphology that
add more complexity to the problem of waste management and are linked with the creation
of numerous non – engineered landfills. Despite the efforts made, uncontrolled disposal of
waste in landfills is, for many cases of remote regions, the dominant management method
for Municipal Solid Waste (MSW). This method not only poses serious risks for human health
and the environment, but also results in huge financial penalties imposed to the country due
to numerous uncontrolled disposal sites that continue to operate in breach of EU waste and
landfill legislation.
Small or medium-sized islands because of their location, the number of their inhabitants,
which varies during the year, and their available infrastructure should make much more
effort compared to the mainland for disposal of their garbage in an environmentally
acceptable manner. Among the most common waste management problems is the cost of
transportation of recyclable/packaging waste in mainland Greece, climatic conditions and
the lack of space and adequate infrastructure for its disposal. At the same time, for many
islands, tourism is an important economic sector for the welfare of their inhabitants and a
well-organized waste management (together with clean streets and beaches) is a very
sensitive parameter in choosing a tourist destination. Therefore, local authorities should do
more to waste management in relation to mainland Greece, regardless of the fact that you
usually have to pay more for the same effect (European Commission, 1997).
With Greece being at such a critical conjuncture regarding the on-going financial crisis, the
need for sustainable management of waste is of utmost importance. The percentage of
recyclable materials contained in MSW from these remote regions is high due to their
dependence mainly on the import of goods, thus the proper organization and management
of the applied recycling schemes is considered a key factor in order to provide cost effective
solutions. The recognized challenges or “handicaps” of these remote regions should be
handled effectively and, where possible, be regarded as opportunities for improvement. The
policies and required measures to bring about the transition to resource-efficient
management systems, deriving from the EU and national legislative framework, are already
in place. Innovative and creative actions are needed in order to encourage the scaling up of
the efforts for the adoption of more sustainable solutions.
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2

Overview of the environmental policy of the European Union: basic
principles

The European Union's environmental policy focuses on the following:
• On the premise that prevention is preferable to corrective measures
• Environmental problems should be addressed at source
• The polluter must bear the cost of measures to be taken to protect the environment
• The environmental policy should be incorporated in the other European Community
policies
The "polluter pays" is applied either in the form of investment to achieve compliance with
stringent standards, or in the form of tax levied on companies or consumers using non-green
products.

Figure 4 Waste management hierarchy based on Directive 2008/98/EC

Source: https://goo.gl/images/44hZ9F

More specifically, according to the Community Directives, the solid waste management
should be based on the following principles:
1) Prevention or reduction of waste principle: To prevent waste generation is necessary to
estimate the impacts resulting from the stages of extraction of virgin raw materials,
processing, manufacturing, transport and use. However, there are no established methods
of life cycle analysis for all kinds of products. But decisions have been taken or are
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implemented through funding programs (e.g. LIFE), or by introducing technical standards
under the European Committee for Standardization (CEN). There are cases where prevention
occurs through restrictions or bans on the use of certain substances (e.g. heavy metals),
acting as prevention on later stages of hazardous waste generation. Also, the ecological
control programs are important ways for encouraging waste prevention, while establishing
incentives or disincentives for economic operators of the public or private sector (eco-label)
and encouraging consumers to purchase products that pollute less.
2) Reuse of materials principle: The producer and the manufacturer are responsible and
must ensure the means to waste limitation (with judicious use of natural resources,
renewable raw materials or non-hazardous materials) and to create products that facilitate
their reuse and recovery.
3) Recycling and recovery of materials principle: Waste recovery lies at the core of any
sustainable waste management policy. Even at the cases where we cannot avoid their
production, the materials should be reused or recovered. The process that contributes
significantly to the recovery of materials is source separation provided that consumers and
end-users are aware of and sensitive to the need of reducing waste generation. An
important precondition for the implementation of this principle is the creation of the
respective market for the valorization of the recovered materials.
4) Energy recovery principle: There are cases where material recovery is not feasible due to
technical limitations. Therefore, the materials with significant heat content should be led to
energy plants to recover valuable energy, while the fraction that cannot be valorized should
be removed.
5) Safe disposal principle: Landfilling of solid waste in disposal sites has a major impact on
the environment and should be regarded a last resort. Recent EU and national legislation has
as a mid-term objective to phase out landfilling to non-recyclable and non-recoverable
waste
6) Proximity principle: This principle highlights the need to treat and/or dispose of wastes in
reasonable proximity to their point of generation. The principle contributes to the
minimization of the environmental impact as well as of the implicated waste transport costs.
7) Self-sufficiency principle: is a central tenet of EC legislation which requires all EU Member
States to apply this principle in their waste management practices at national level, and, as
far as practicable, also at regional and sub-regional levels. To this end, wastes should be
disposed of as close to the source of waste as possible. However, materials that can be
reclaimed or recycled are not included under this principle (EC, 2008).
• The principles of self-sufficiency and proximity (Art. 5(1) and (2)), whereby Member States
are required to move towards developing their own waste disposal facilities wherever
Page 7 of 108

Deliverable 4-1: Report on the results of the implementation of the scheme for MSW separation at source in the Municipality of Tinos
MERGED WITH
Deliverable 5-1: Report including the evaluation of the results of the implementation activity in the Municipality of Tinos
ISWM-TINOS LIFE 10/ENV/GR/000610

practical, while respecting the objective of allowing the Community as a whole to become
self-sufficient from the waste management perspective; and the principle that wastes should
be disposed of as close to the source of waste as possible. Materials that can be reclaimed or
recycled are not included under this principle.
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3

Definition of the source separation scope

The Integrated Solid Waste Management (ISWM) plan was developed and designed tailored
to the needs of a pre-defined region of the Municipality of Tinos, after considering various
basic planning components, such as the specific characteristics of the area, the existing legal
framework and applied practices for Municipal Solid Waste (MSW) management, as
illustrated in Figure 5.

Figure 5 Basic components of the ISWM plan

The scope of the developed plan was to implement a viable and environmentally sustainable
scheme by defining distinct, target MSW streams, waste collection, treatment and
subsequent disposal methods with the aim of gaining environmental and economic benefits,
as well as social acceptance.
The developed ISWM plan foresees the source separation of distinct MSW streams in
accordance with: (a) the provisions and targets of the EU and national legislative framework
towards a recycling and resource efficient society which constitutes the principal European
goal1 and (b) the legislation measures and objectives which have been set regarding
packaging waste, biodegradable waste and biowaste.
The most favourable definition for ‘source separation’ is given as ‘the practice of setting aside postconsumer materials and household goods at point of generation so that they do not enter mixed waste
streams. The purposes of separation are recycling, reuse or improved waste management’, as has been
adapted by Lardinois & Furedy (2007), as well as USEPA (1995 in Manomaivibool, 2005). The most common
materials which are separated at source in order not to end up with mixed waste are:
✓

Reusable items

✓
✓

Materials which are usually regarded by the primary consumer as ‘waste’

✓

Toxic & hazardous waste considered dangerous if they are disposed in the mixed waste

Organic matter (food waste, yard waste, other organic residues)

[Chivakidakarn, Y. (2007) ‘Source Separation Scheme in Three Thai Cities’: Comparison of achievements, Lund
University, Sweden]

Figure 6 Planning process considerations for the ISWM plan
1

European Commission (2010) “Being wise with waste: the EU’s approach to waste management”. Luxembourg:
Publications Oﬃce of the European Union. Available at:
http://ec.europa.eu/environment/waste/pdf/WASTE%20BROCHURE.pdf
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The key EU and national legislative Waste Frameworks have been extensively reviewed in
Deliverable 1.2 of the ISWM TINOS project, entitled “Examination, review and analysis of the
Greek and EU waste management policies and legislative framework” and are summarized in
the following Table 2.

Table 2 Existing MSW management policy in EU and Greece

EU
Framework

Legislative

Greek Legislative Framework

1)
Law 4042/2012 (Official Gazette 160/A/16.10.1986)
«Protection of the environment through criminal law Transposition into national law of Directive 2008/99/ΕC –
1) Waste
Framework
Framework for the production and the treatment of waste Directive 2008/98/EC
Transposition into national law of Directive 2008/98/ΕC –
Arrangement of issues related to the Ministry of Environment,
Energy and Climate Change»
2) Directive 94/62/ΕΚ on
packaging
and 2) JMD* 50910/2727/2003 (Official Gazette 1909/Β/22.12.2003)
packaging waste as «Measures and terms for the management of solid waste.
amended by Directive National and Regional Management Planning»
2004/12/EC
3) Directive 1999/31/EC
3) JMD 29407/3508/2002 (Official Gazette 1572/Β/16.12.2002)
on the landfill of
«Μeasures and terms for landfilling of waste»
waste as amended
4) Law 2939/2001 (Official Gazette 179Α/2001) «Packaging and
alternative management of packaging and other products Establishment of the National Organisation for the Alternative
Management of Packaging and Other Waste and other
provisions» as amended by JMD 9268/469/2007 and Law
3854/2010
* JMD: Joint Ministerial Decision
The following sections 2.1 and 2.2 encompass and briefly describe the framework of the
ISWM plan in regard to the type of targeted MSW waste materials and the participating
area/s, in which the developed system is implemented, respectively.
3.1

Defining the type of waste

The type of waste materials considered for the development of the ISWM plan has been the
municipal solid waste, referred as household and similar wastes in the European Waste
Catalogue2,3,4 (EWC code number 20), and the waste packaging (EWC code number 15). The
2

Environment Agency, 2014. Available at: http://www.environmentagency.gov.uk/business/topics/waste/31873.aspx
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EWC has been designed with the purpose of formulating a consistent waste classification
system across the EU. In Annexes I (section 7.1) & II (section 7.2), Tables A & B present the
classification of the MSW and packaging waste as have been listed in the EWC, respectively.
It should be mentioned that the categories of “Hazardous waste” and “specific waste
streams” which are included in the afore-mentioned EWC groups (e.g. sludge, discarded
electrical and electronic equipment, batteries and accumulators, detergents, medicines,
edible oil and fat, paint, inks, adhesives and resins) are not in the scope of this study
according to the LIFE+ project, thus they are excluded from the ISWM plan.
For the needs of the specific project and the area under examination, the source separation
of five (5) different MSW streams has been envisaged. More specifically, paper, metal,
plastic and glass will be source separated as foreseen in the Waste Framework Directive,
while biowaste sorting is also envisaged, as stated in the national Law 4042/2012 (Official
Gazette 160/A/16.10.1986). The fifth waste stream encompasses the residual MSW. More
details on the source separation method applied is given under section 3.1.

3.2

Defining the participating area/s

The selection of the area/s for which the ISWM plan was developed and implemented was
performed by mainly taking into consideration the provision of ISWM service for
approximately 100 households (~400 participants), as set in the original Life+ proposal.
Demographic data which were collected during the Preliminary Activities (Action 1) of the
project and are presented in Table 3 reveal that only two communities fulfill the population
criterion: the first one is Tinos-Chora (capital of the Municipality of Tinos) and the second
one is Pyrgos village. Pyrgos is the centre of the community of Panormos administrative
(municipal) unity and the largest community of Tinos Island.
Table 3: Distribution of population in relation to the number of communities in Tinos Municipality

Population
Range

Number of Population coverage in
Communities Tinos Municipality

> 400

1

51,24 %

301 - 400

1

4,47%

201 - 300

5

13,54%

101 - 200

7

11,57%

0 - 100

46

19,17%

Total

60

100%

For the development and implementation of the ISWM plan, between the two investigated
communities, Pyrgos village was considered the most appropriate and prominent option.
The reasons for finally selecting Pyrgos village in preference to Tinos-Chora have been the
following:
3

National Waste Collection Permit Office, 2014. Available at: http://www.nwcpo.ie/forms/EWC_code_book.pdf
Environmental Protection Agency, 2014 “European Waste Catalogue (EWC) And Hazardous Waste List 2002”.
Available at:
http://www.epa.ie/pubs/reports/waste/stats/epawastecataloguehazardlist2002pdf.html#.UygfnKh_shM
4
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a) Pyrgos village is the only consistent and distinct area of Tinos Island which complied
with the population criterion of approximately 100 households (i.e 400 inhabitants).
Tinos-Chora has been also considered eligible for the implementation of the plan
regarding the population criterion but the total of 4500 inhabitants is significantly
higher than the proposed target. Consequently, the only way to introduce the ISWM
system in Tinos-Chora was to make a division and select a specific area from its
densely-populated area which was regarded as less effective with regard to
Integrated Solid Waste management concept, while at the same time it would cause
social exclusion to the residents of other neighborhoods of Tinos-Chora which would
want to participate in the project.
b) Pyrgos community consists of permanent population throughout the year and it
shares a sense of common identity.
c) The population in Pyrgos village has recent experience in managing local affairs.
d) Pyrgos community acquires a homogeneous population which enhances the
participation rate, since it provides social consensus and it strongly supports the
cooperation between the participating households and the project team.
e) It is a famous destination and has strong cultural brand name
Along with Pyrgos village, the project team decided to encompass in the ISWM plan the
community of Ormos Panormou which is adjacent to Pyrgos village (Error! Reference source
not found.), consisting mainly of tourist accommodations and retail food store sanitation
businesses, such as rooms to let, restaurants, cafes, mini markets and souvenir stores. The
reasons for including Ormos Panormou in the plan have principally been the following:
a) it is a community consisting mainly of summer residences next to Pyrgos village
b) it is located near the sites where the ISWM plan suggests to process sorted waste
c) the aggregated population of Pyrgos and Ormos Panormou communities assists to
achieve the goal of serving approximately 400 inhabitants.

Figure 7 Pyrgos village and Ormos Panormou location on Tinos island
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It is worth mentioning that, comparing to the initial ISWM plan, there have been some
changes in the participating areas. More specifically, additional ISWM outdoor bins have
been placed in areas adjacent to the target region for the separate collection of dry
recyclables, in order to serve the needs of these villages as well, due to the high demand of
the inhabitants. The additional areas which are marked in Figure 8 are:
-

Platia village (3 ISWM outdoor bins for dry recyclables)

-

Venardados village (3 ISWM outdoor bins for dry recyclables)

-

Mamados village (3 ISWM outdoor bins for dry recyclables) and

-

Marlas village (3 ISWM outdoor bins for dry recyclables)

-

the Gas Station, located a few kilometers before Pyrgos village (1 ISWM outdoor bin
for paper/paperboard)

It should be noted that the indoor and outdoor equipment was distributed to the additional
areas and households thanks to the stock items considered during the procurement phase of
the ISWM plan implementation.

Figure 8 Additional waste collection points for dry recyclables to areas adjacent to the target region

Page 13 of 108

Deliverable 4-1: Report on the results of the implementation of the scheme for MSW separation at source in the Municipality of Tinos
MERGED WITH
Deliverable 5-1: Report including the evaluation of the results of the implementation activity in the Municipality of Tinos
ISWM-TINOS LIFE 10/ENV/GR/000610

4

Implementation of the ISWM plan

The ISWM plan framework was developed during Activity 2.1 of Action 2, entitled “Planning
and designing an Integrated Solid Waste Management system for the Municipality of Tinos”
with the aim of designing a source separation scheme for different MSW fractions and the
effective processing of the sorted materials. Additionally, the ISWM plan includes the
planning of the monitoring and evaluation procedures of the developed plan, along with the
communication methods required for raising and enhancing public awareness and
strengthening public participation in the pilot scale demonstration scheme. The following
sections 3.1 to 3.2 include the description of the source separation method employed and
the setup of the ISWM scheme, involving the purchase and distribution of the required
source separation equipment for MSW, the subsequent collection, transport and processing
stages of the sorted materials, as well as the public awareness and local authorities training
activities accomplished by the ISWM TINOS project team.
4.1 Description of the source separation method applied
For the case of the ISWM TINOS project, the source separation of five (5) distinct MSW
streams is foreseen. The grouping of the distinct MSW streams which are separated at
source and collected in Pyrgos and Ormos Panormou has been based on the effectiveness of
recycling and reuse concepts.

4.1.1

Pre-determined grouping of targeted MSW fractions according to the ISWM plan

The ISWM TINOS project team gathered important information, provided by the Hellenic
Recovery Recycling Corporation (He.R.R.Co)5, regarding which MSW materials should be
separately collected according to the specifications of the Recycling Sorting Centers (RSC) in
which the materials are processed in order to be forwarded to the respective industry.
Therefore, considering the effectiveness of the source separation method of the different
materials and the subsequent processing efficiency, the appropriate grouping of the
different MSW fractions has been determined as follows:
•
•
•
•

Separate collection of paper/paperboard
Separate collection of glass
Joint collection of plastic & metals
Separate collection of biowaste

To this end, it was considered of paramount importance to choose different colouring for
the provided indoor and outdoor equipment so as to facilitate the sorting procedure and link
each group of MSW fraction to a distinctive colour. The use of different colouring was
considered as a means for an illustrative distinction to the participating population among
the different types of materials that need to be sorted and subsequently dropped off to the
corresponding indoor and outdoor collection equipment. In particular, for the areas under
5

Information collected upon personal communication with Mr.Gougos Achilleas, Project Manager at
He.R.R.Co. It is noted that He.R.R.Co has developed and implemented the Collective Alternative
Management System – “RECYCLING” (C.A.M.S. – RECYCLING) in Greece aiming to fulfill the obligations
of packaging operators according to the Greek Law 1939/2001 in an effective and cost-efficient way.
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examination of Pyrgos and Ormos Panormou communities, the colours were determined
according to the market availability and are listed in Table 4, below.
Table 4 Determined colouring per each targeted waste type according to the ISWM plan

Category
BIOWASTE

Targeted Waste Stream
Colour
Biowaste
(food waste & yard Brown
waste)
Paper & paperboard

DRY
RECYCLABLES

REST WASTE

4.1.2

Glass

Yellow
Orange

Metals &Plastics
(joint collection)

Red

Residual waste6

Grey

Pre-selected type of source separation method according to the ISWM plan

In order to select the most appropriate source separation method for the establishment of
an effective ISWM scheme, the ISWM TINOS project team initially examined the available
options by considering the different organizational structure of methods, such as i) a doorto-door collection scheme, ii) a kerbside collection scheme, iii) recycling centers and/or iv)
the combining of two or more of the aforementioned methods. However, given that
recycling centers have actually a complementary role to the main source separation and
recovery network/scheme and principally involve the segregation of specific waste streams
(i.e. bulky waste, batteries and accumulators, waste electric and electronic equipment etc)
were not perceived as an alternative for the case of of Pyrgos and Ormos Panormou
communities.
Following the thorough investigation of the advantages and drawbacks of each
organizational structure for MSW separate collection, which are summarized in Table 5, and
taking into account the special features of the examined area, the implementation of a
kerbside collection scheme was decided to be the most appropriate method for the separate
collection of MSW.
Table 5: Summary of most important features of kerbside & door-to-door collection schemes

Kerbside collection

Door to Door collection

Requires public space

Requires less or no public space

Users can place their waste in the bins each
The pre-set collection days and times must
day. In practice the times for leaving the
be observed
MSW streams are more flexible
The use of bins is shared by many users

6

Each user has its bin; direct control on the
quality of the source separation of MSW

Determined colouring for ‘Residual waste’ stream is linked to the existing outdoor bins.
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Kerbside collection

Door to Door collection

The bins have to be cleaned and maintained The maintenance of the bins is not the
by the collection service
responsibility of the collection service
Variability on the capture rate and quality of Increased capture rate and quality of the
the source separated materials
source separated materials

The critical characteristics of the participating areas which are worth highlighting are the
following:
-

-

-

The majority of the population of Panormos administrative unit is located in Pyrgos
settlement.
Pyrgos village is characterized by narrow pedestrian pathways in which the
circulation of vehicles within the community is not allowed. Additionally, the narrow
paths are full of stairs which makes the community area inaccessible even to small
sized vehicles.
Through communication with the inhabitants, it was pointed out that the operation
of a waste collection vehicle within the community will cause social nuisance.
Furthermore, the placement of outdoor waste collection bins within the community
residences had been forbidden according to the decision of the Community Council
in 2010, so as to preserve their traditional character.
Very similar characteristics are observed in Ormos Panormou area which additionally
presents a significant variation to the MSW generation due to the fact that many
households are summer residences.

Therefore, even though a door to door collection scheme has been proven to be,
undoubtedly, more effective in respect to the participation rates, recycling rates and purity
levels of the sorted materials in numerous case studies across Europe and worldwide, the
spatial and temporal characteristics of the selected community do not allow for the
implementation of such a scheme or a combination of a door to door and a kerbside
collection method. Consequently, the introduction of a kerbside collection scheme was
considered to the most suitable for the case of Pyrgos and Ormos Panormou communities.
The basic steps to be followed by each participant for a successful source segregation and
collection of the distinct target waste streams are the following:
• Separation at source of (a) biowaste, (b) paper & paperboard, (c) glass and (d)
plastics & metals (joint collection) at household level using appropriate indoor
equipment for each one of the above mentioned MSW fractions.
• Drop off the source separated materials to corresponding outdoor collection bins
(i.e. wheelie bins) which have been appropriately positioned at public areas aiming
to effectively cover the examined communities, in terms of MSW collection.
At regulated frequency, a waste collection vehicle collects and transports the source
separated materials to a designated area (Waste Transfer Station, WTS) near Pyrgos and
Ormos Panormou communities, as marked in Error! Reference source not found., under
section 2.2.
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4.2

Setup of the MSW source separation scheme

The following sections 4.2.1 to 4.2.5 encompass all the stages which constitute the ISWM
plan from procurement and delivery of the equipment to separate collection, transport and
processing of the sorted waste materials and are explicitly described below.
4.2.1

Purchase and examination of the source separation equipment

For the introduction of the ISWM source separation scheme to the selected communities,
the following listed indoor and outdoor equipment was chosen to be utilized, in the
framework of the technical core Action 3, entitled: “Development of the Integrated Solid
Waste Management system in the Municipality of Tinos/ Setting of the scheme for the
separation of MSW at source/Construction and installation of the prototype composting
unit” and in line with the ISWM plan developed during Action 2.
Indoor equipment consists of:
(a) Reusable Bags for separation at source of the different streams of recyclables. The
participants are able to transfer the collected waste to the collection points by using
these bags. The bags have a different colour per waste stream, as determined in
Action 2 and depicted in Table 6). In total, three (3) different bags have been
provided for each household/business: a yellow bag for paper/paperboard separate
collection, an orange bag for glass separate collection and a red bag for
plastic&metal separate collection.
NOTE: Concerning the separate collection of the rest waste, the householders were advised
to use whatever means they preferred, such as common plastic bags or other types of
containers they desired.
(b) Biodegradable Bags and Baskets (Caddies) for separation and collection at source of
biowaste. The aforementioned bags carry the logo of LIFE+ as well as the logo of the
ISWM TINOS project. The biodegradable bag is provided in order to be placed in the
basket. In this way, the participants will be able to transfer the biowaste by using the
basket and emptying it to the collection points (kerbside collection). In total, one (1)
basket was provided to each participating household, when the separate collection
of biowaste was initiated, following the completion of construction & installation of
the prototype composting unit in Tinos island ( 29.07.2014).
Outdoor equipment consists of:
(c) Bins for massive collection of the pre-determined groups of waste materials. The
ISWM TINOS bins which have been distributed in more than 30 collection points of
the pilot area, carry the logo of the project and have a different colour per waste
stream, as decided during Action 2. In total, four (4) different bins have been
envisaged to be placed in each collection point. Moreover, at least one bin per
collection point is already placed for the collection of rest waste, according to the
existing waste collection system.
In total, Table 6 presents the type, the capacity and distinct chosen colour per waste stream
of indoor and outdoor equipment, utilized for the introduction of the ISWM plan.
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Table 6: Indoor and outdoor equipment for waste collection according to ISWM plan

EQUIPMENT

INDOOR

Capacity (L)

Colour

Waste Type

Caddie

10 or 40

Brown

Biowaste

Biodegradable bag

10 or 40

White

Biowaste

Yellow

Paper/paperboard

Red

Plastic & Metal

Orange

Glass

Brown

Biowaste

Yellow

Paper/paperboard

Red

Plastic & Metal

Orange

Glass

Reusable bag
10

120
Wheelie Bin
OUTDOOR
240

Furthermore, according to the developed ISMW plan, the overall equipment that was
estimated to be required for the source separation of MSW in Pyrgos and Ormos Panormou
communities is shown in Table 7, considering also 10% additional units due to flexibility
reasons and due to unforeseeable events (e.g. damage). The last column, on the right,
records the actual number of items purchased in accordance with the tendering procedure
which was performed, as it is foreseen by the national laws.
Table 7: Required and finally purchased equipment for the deployment of the source separation scheme in
Pyrgos and Ormos Panormou communities

Equipment

Biodegradable bags (10L)

Total
Units

Total Units
(+10%)

Units
Purchased
by tendering
procedure

5,000

40,000

44,000

38,000

8,000

8,000

8,800

7,200

100

15

115

127

113

-

22

22

24

22

30

30

33

30

95

95

105

100

583

641

640

Units
Units
(Households) (Rest)
35,000

Biodegradable bags (40L)
Indoor caddies (10L)
Indoor bins (40L)
Outdoor bins (120L)
Outdoor bins (240L)
Reusable bags

300

283
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As an overall assessment of the ‘Procurement and delivery of indoor and outdoor
equipment’ stage which was included in the corresponding Action 3, it should be mentioned
that the official procurement procedures had been followed accordingly to the national
public procurement legislation, leading to on-time purchase and delivery of the equipment
until February 2013.
In spite of the fact that, the aforementioned equipment (i.e. bins, bags and indoor baskets)
had already been delivered by February 2013, the setting of the source separation scheme
for dry recyclables (i.e. plastics, metals, glass and paper) was actually initiated in early June
2013 due to unexpected problems associated with the Waste Transfer Site that are
described below, under section 3.2.5 ‘Processing of sorted materials’. In regard to the
initiation of biowaste sorting scheme it was decided to be put on hold until the prototype
composting system would be ready to operate by 30.06.2014.
In addition, the differentiated values observed on the items of the indoor and outdoor
equipment that had been originally planned and on the items which were eventually
purchased were due to the specific budget set for this activity. The initial estimated market
prices for the bins and bags were lower than expected, thus the finally purchased units were
somewhat less. However, this differentiation has not affected the operation of the ISWM
scheme and it is guaranteed that it is adequate and will cover the target area needs so as the
implementation of the scheme will be unproblematic.
Furthermore, it should be noted that there was a mistake in the procurement of the
reusable bags, since the bags delivered in the Municipality of Tinos were not reusable and
their colour was blue, instead of red/orange/yellow, as decided for reasons of convenience
and user friendliness. Therefore, by taking the necessary measures, the appropriate larger,
more durable and practical reusable bags, provided in three colours (red, yellow and orange)
soon replaced the incorrect supply of bags and were distributed door-to-door to the
participating households, during the first weeks of the ISWM scheme operation and the
separate collection of dry recyclables. This delay had a minor impact on the implementation
of the ISWM plan, since the householders enthusiastically participated in by using their own
means for the collection and transport of the materials from the very first day of the scheme
launching, without disturbance.
The following figures include photos taken during the delivery of the outdoor (Figure 9) and
indoor (Figure 10) equipment employed for the separation at source and collection of MSW
(dry recyclables & biowaste). All the items of equipment bear the LIFE+ logo, as well as the
logo of the ISWM – TINOS project, as envisaged in the original proposal.
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Figure 9: Delivery of outdoor equipment (120 & 240 L bins), Tinos Municipality (January 2013)

(a)

(b)

(c)

(d)

Figure 10: a) reusable bags selected in three colours (yellow for paper, orange for glass and red for metal &
plastic materials, b) indoor caddies for biowaste separate collection, c, d) biodegradable bags accompanying
the caddies for the separate collection of biowaste

4.2.2

Public awareness & local authorities training

Prior to the setting of the ISWM bins to their final positions in the periphery of the
participating communities, certain important preparatory actions took place so as to
facilitate the participation of the target population, provide special training to the involved
local authorities staff and subsequently, ensure the continuous monitoring and evaluation of
the scheme performance. Therefore, two (2) types of training sessions were organized in
order to be addressed to specific target groups (Activity 6.3).
4.2.2.1 First training session
The first (1st) training session was addressed to the operators of the ISWM scheme and was
aiming to provide guidelines and enhance the motivation of the staff engaged to the
implementation of the scheme. In this way, the successful sorting of waste and the
subsequent effective processing and recycling of the materials were ensured. The involved
Municipality staff are the operator of the waste collection vehicle and the operator of the
telephone helpline which was activated at the Community of Pyrgos.

Preparatory activities for the training of the waste collection vehicle operator
For the accomplishment of the first session and the training of the operator of the waste
collection vehicle, preparatory activities have been performed and informative documents
focused on clear service information were produced, such as:
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(i) a developed waste collection points’ network
The network was determined by taking into consideration certain significant parameters:
a) the collection coverage of the separated waste materials in each bin location which
was considered based on the existing location, number and capacity of the commingle
MSW bins of the selected target areas , b) the collected quantity-volume of each distinct
waste stream which was based on the total generation data for each MSW stream and
the assumption that the capture rate of the source separation scheme equals to 80% of
the total quantity of each MSW fraction, c) the compatibility of the ISWM bins
comparing to the capacity of the available waste collection vehicle and d) the collection
frequency. A supplementary trial and error procedure was also applied with the aim of
complying with specific requirements, as listed below:
- the maximum lifting capacity of the available waste collection vehicle (EN840-1/5/6),
set at 240L
- only one type of waste per collection route should be transported by the waste
collection vehicle. Additionally, the maximum daily number of collection routes per
material has been set equal to two (maximum capacity of the waste collection
vehicle is 2.4 m3).
- at least one (1) bin for each sorted material should be placed, at each site where
mixed MSW bins are already located
- no more than 5 recyclable bins in total should be placed in the same side/location
(owing to aesthetic reasons and social concession)
- careful determination of the capacity of the ISWM bins by setting maximum loading
of the bins equal to 90% of their capacity in each location, so as to prevent overflow
- careful regulation of the waste collection frequency according to the differentiation
of the loading level of the bin sites of each sorted material
The outcomes of the abovementioned procedure determined the 240L – capacity of ISWM
bins for the separate collection of dry recyclables, whereas for biowaste sorting, 120L –
capacity ISWM bins were considered adequate for the effective collection of the
fermentable fraction of MSW. The exact methodology followed by the project team has
been thoroughly described in Deliverable 2.17. Along with the developed waste collection
points’ network, the transportation routes of the satellite vehicle have been shaped, so as to
assist the work of the vehicle operator. Figure 11 depicts the waste collection vehicle8 used
for the source separation scheme in Pyrgos and Ormos Panormou communities, while Figure
12 to Figure 14, along with Figure 15 (already presented under section 3.2) illustrate the
established network deployed for the ISWM scheme. As mentioned above, only 3 ISWM bins
(yellow, orange, red) out of 4 were placed to the points determined by the waste collection
points’ network for the collection of dry recyclables in the A phase of the ISWM TINOS
scheme implementation (June 2013 – July 2014). The fourth (4th) ISWM bin (brown coloured)
was set up simultaneously with the launching of biowaste separation at source and
operation of the prototype composting unit (29/07/2014).

7

Deliverable 2.1 is entitled: “An ISWM plan for the Municipality of Tinos” and is available in English
language at the project website, using the following link: http://uest.ntua.gr/iswmtinos/uploads/D2_1.ISWMplanFINALdocx.pdf
8
More technical details can be found in: http://www.spiderservices.com/en/docs/refusecollectionvehicles1.pdf

Page 21 of 108

Deliverable 4-1: Report on the results of the implementation of the scheme for MSW separation at source in the Municipality of Tinos
MERGED WITH
Deliverable 5-1: Report including the evaluation of the results of the implementation activity in the Municipality of Tinos
ISWM-TINOS LIFE 10/ENV/GR/000610

Figure 11: Characteristics of the Spider type SWC24 waste collection vehicle used for the source separation
scheme in Pyrgos and Ormos Panormou communities.
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Figure 12 Distribution of waste drop-off sites in Pyrgos community

Figure 13 Distribution of waste drop-off sites in Panormos Bay community

Figure 14 Distribution of waste drop-off sites between Pyrgos and Panormos Bay
communities

Figure 15 Additional waste drop-off sites in Platia, Venardados, Marlas and
Mamados adjacent communities upon strong request of the inhabitants and
location of the Waste Transfer Station
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NOTE: Regarding the above illustrated digital maps, points of different colours have been
used to show the number and type of ISWM bins in each point. In particular, each dot
represents a specific target material:
The red dot indicates an outdoor collection bin for plastic & metal materials
(joint collection).
The yellow dot indicates an outdoor collection bin for paper/paperboard
materials
The orange dot indicates an outdoor collection bin for glass materials
The brown dot indicates an outdoor collection bin for biowaste
The black dot indicates a pre-existing outdoor collection bin for residual waste
After finishing the set up of the ISWM bins to their final positions, they were securely
fastened using ropes to prevent their movement in case of extreme weather conditions,
since strong winds are a common phenomenon reported in the Cyclades region. In Figure
17, the fastening of the ISWM bins can be clearly distinguished in the photo on the right
side.
An additional means of illustrating and making the network known to the public was the
preparation of LIFE+ signboards, as foreseen in Activity 6.7 of the project. The LIFE+ notice
boards were prepared in English and Greek in order to display (a) the waste collection
points’ network (30.05.2013) and (b) the prototype composting unit (30.05.2013) and
comprise Deliverable 6-16 and Deliverable 6-16(b). The LIFE+ signboards were displayed by
the staff of the Municipality of Tinos in public sites, so as to be easily accessed by the
residents of the target areas, as well as visitors.
Figure 16 indicates the LIFE+ notice boards. Figure 17 depicts certain public sites which have
been selected for the erection of the aforementioned LIFE+ signboards.

Page 24 of 108

Deliverable 4-1: Report on the results of the implementation of the scheme for MSW separation at source in the Municipality of Tinos
MERGED WITH
Deliverable 5-1: Report including the evaluation of the results of the implementation activity in the Municipality of Tinos
ISWM-TINOS LIFE 10/ENV/GR/000610

Figure 16: LIFE+ signboards for waste collection points (top) and prototype composting unit (bottom) designed
by the project team
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Near the Marble Art
Museum

At Panormos community

At Pyrgos community

Figure 17 Photos of the 3 selected sites within the target area for the placement of LIFE+ signboard for waste
collection points and of the 1 selected site within the target area for the placement of LIFE+ signboard for the
installation and operation of the prototype composting unit

(ii) a predetermined indicative waste collection schedule
This time schedule which encompasses the collection frequency of the ISWM outdoor
bins was developed based on the following parameters:
• the types and quantities of MSW streams that is being separately collected,
according to the ISWM plan
• the number and capacity of the selected outdoor bins in each site
• the percentile coverage of each site in terms of MSW materials collection
• the capacity of the available waste collection vehicle
The project team designed the waste collection schedule to be flexible and, therefore,
subjected to alteration and optimization during the implementation of the source
separation scheme, resulting from the recording data i.e. specific capture rates,
participation rate etc. In cases of emergency, it has been also foreseen that the waste
collection vehicle operates to collect materials upon communication.
(iii)

a specially designed data recording sheet,

A specially designed data recording sheet was produced by the ISWM TINOS project team.
The use of a notebook with specially designed sheets facilitates the accurate data
gathering of separated waste streams and the recording of potential arising problems in
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each waste collection point. The exact information noted prior to the waste bin collection
in each page is: the date of collection, the code of the bin (five digits), the volume of the
sorted materials, operator’s comments (if necessary). Under section 7.3, Annex III depicts
an example of the pages used by the waste collection vehicle operator for waste data
recording of the ISWM scheme.
As regards to the abovementioned required recording of the volume of the sorted
materials for each bin, and given the absence of a calibrated weighing bridge in the project
area, a simple way of estimation was developed. The inner surface of each ISWM bin was
divided into eighths. Therefore, the calibration of the ISWM bins allows the operator of the
ISWM scheme to keep data records easily and directly, in the specially designed sheet,
before collection of the separated waste materials. The relevant marking procedure which
was carried out is indicated in Table 8 . Figure 18, Figure 19 and Figure 20 depict photos
taken during the preparation – calibration procedure of the ISWM bins.
Table 8 Calibration ranking for ISWM bins

DRY RECYCLABLES
ISWM Bins of 240L
capacity

1/8
full=
30 L

2/8
full=
60 L

3/8
full=
90 L

4/8
full=
120 L

5/8
full=
150 L

6/8
full=
180 L

7/8
full=
210 L

8/8
full=
240 L

BIOWASTE
ISWM Bins of 120L
capacity

1/8
full=
15 L

2/8
full=
30 L

3/8
full=
45 L

4/8
full=
60 L

5/8
full=
75 L

6/8
full=
90 L

7/8
full=
105 L

8/8
full=
120 L

Figure 18 Calibrated inner-surface of brown 120-L bin for the separate collection of biowaste

Figure 19: Preparation of ISWM bins: division of the inner side in eights
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Figure 20: Details from the inner side of the ISWM bins which were divided in eights so as to facilitate the
reporting of the waste volume collected in each bin

(iv)

Furthermore, stickers with codes (Figure 21) and labels defining the type of waste
which should be dropped off to the corresponding outdoor ISWM bins (i.e.
paper/paperboard, glass, plastic & metal, biowaste) (Figure 22) were produced in
order to label the outdoor waste bins so as to further facilitate the users of the
ISWM scheme, as well as the work of the operator of the waste collection vehicle.

08 023

01 001

Figure 21: Example of codification of
waste bins using stickers

Figure 22: Example of stickers signifying the type of waste received in each labeled bin

Given the above-mentioned useful tools prepared, numbered as (i) to (iv), the project team
performed the training of the operator of the waste collection vehicle. The exact steps
followed are listed below.
-

Information on the waste collection schedule, regarding the days of collection for
dry recyclables (i.e. paper/paperboard, glass, plastic & metal waste materials), at
first. The ISWM – brown coloured – bins for the sorting of biowaste will be
introduced later during the second stage of the implementation of the plan, along
with the completion of construction and installation of the prototype composting
unit in Tinos island.
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-

Information on the waste collection points’ network and the corresponding
collection routes for the satellite vehicle.
Advice on the data that should be recorded for each bin/site, using the specially
designed data recording sheets.
Training in regard to the way of unloading the segregated materials to the relevant
container at the Waste Transfer Station (WTS) in order to identify all security
measures and avoid any risk of accident.

For the accomplishment of the training of the waste collection vehicle operator, an on-site
demonstration session was carried out, selecting a specific point out of more than 30 sites,
using the map illustrating the waste collection points’ network. For this purpose, a target
material was chosen (e.g. the content of a red ISWM bin set for the separate collection of
plastics &metals (joint collection waste stream). The collection route was followed. The
specially designed sheet was used to record the date of collection, the five-digit code, the
volume of the content materials, according to the calibrated inner surface of the bin and any
comments (e.g. great percentage of impurities, damaged bin etc). Afterwards, the selected
bin was transferred near the collection vehicle and the mechanical unloading process was
tested (for the detection of possible problems). The on-site demonstration session was
continued by transporting the collected waste to the WTS, where the satellite vehicle tested
the 2-wheeled lifting mechanism and attempted the transfer of the waste loaded into the
respective large container. Any potential problems of access and manoeuvrability of the
vehicle were also checked.

Preparatory activities for the training of the telephone helpline operator
For the completion of the first type of training session, the training of the telephone helpline
operator was also carried out by the project team. The basic role of the helpline operator is
to answer questions addressed by the participants regarding the practice of source
separation of waste, the subsequent processing of the sorted materials and the products
resulting from the treatment and recovery of the targeted waste streams. To accomplish
that, a ‘Frequently Asked Questions’ (FAQ) document was prepared. The FAQ document is
attached to Annex IV (section 7.4) of the present Deliverable. The basic questions
incorporated in the FAQ document are listed below:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

What is the project ISWM TINOS about?
Where will the project ISWM TINOS be implemented?
Can I participate in the program?
Given that I am a resident of the implementation area. What should I do?
What should and should not be collected in the yellow bag?
What should and should not be collected in the orange bag?
What should and should not be collected in the red bag?
What happens once I have dropped off the collected materials in the outdoor yellow
, orange and red bins which are placed in the village?
What should and should not be put in the brown bin for kitchen waste?
What are the bio-degradable bags? Why is it important to use them?
Can I use plastic , photodegradable , oxodegradable bags?
What happens after I drop off my bag in the outdoor brown bin?
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13.

The distribution of kitchen caddies / bags has been accomplished and I was not
present. How can I get the caddie and the bags?
Why should I participate in the ISWM TINOS project?
Can I get some produced compost for my own use?
How can I be informed about the program?
Who are the project partners?

14.
15.
16.
17.

Moreover, the project team with the
cooperation of the Municipality of Tinos
took the appropriate actions so as to
activate a telephone helpline. Thus, a
link was created between the experts of
the ISWM project working teams and
the participating public. The telephone
number of the helpline has been added
to all the informative documents (i.e.
leaflets, brochures, educative cards)
distributed during the dissemination
activities of the project (Figure 23).
During the training session, appropriate
Figure 23: Telephone number of helpline included in
guidelines were given to the operator of
dissemination material (educative cards for adults)
the helpline and it was decided that, in
case of an arising problem, the relevant responsible project partner could be notified for
support.
4.2.2.2 Second training session
The second (2nd) type of training sessions had been envisaged to be addressed to the
participating households of the target area, according to the ISWM plan. The training
sessions were included within the public awareness planning which has been carefully
considered and described in detail within the ISWM plan. The goals set of the 2nd type of
training activities has been the following:
•
•
•

the launching of a new waste management service which introduces the source
separation of MSW
the achievement of behavioural change towards enhancing environmental
awareness
the engagement and participation of the people in the pilot scheme over time

Preparatory activities for establishing the communication plan and training the participating
households - Implementation of 2nd training session – Raising awareness event - Launching
of the ISWM scheme
a) Design and Production of high quality informative material
A big variety of informative materials was used with the aim of raising public awareness on
the launching of the ISWM scheme, such as brochures, illustrative cards, press releases, web
Page 30 of 108

Deliverable 4-1: Report on the results of the implementation of the scheme for MSW separation at source in the Municipality of Tinos
MERGED WITH
Deliverable 5-1: Report including the evaluation of the results of the implementation activity in the Municipality of Tinos
ISWM-TINOS LIFE 10/ENV/GR/000610

announcements, posters etc. In total, the deliverable products which correspond to Activity
6.2 “Raising awareness event in Tinos island” and were produced by the project team for the
successful implementation of the Raising Awareness event in Tinos island, are presented in
Table 9:
Table 9 Deliverables for Activity 6.2

Deliverable No.
D 6-17
(Act.6.2&6.7)
D 6-18 (+)
(Act.6.2&6.7)
D 6-19
(Act.6.2&6.7)
D 6-20 (+)
(Act.6.2&6.7)
D 6-21(+)
(Act.6.2&6.7)
D 6-22
(Act.6.2&6.7)

D 6-23
(Act.6.2&6.7)
D 6-24(+)
(Act.6.2&6.7)
D 6-25
(Act.6.2&6.7)

D 6-42(+)
(Act.6.2&6.7)
D 6-43
(Act.6.2&6.7)

D 6-44
(Act.6.2&6.7)

D 6-45(+)
(Act.6.2&6.7)
D 6-46(+)
(Act.6.2&6.7)
D 6-48
(Act. 6.3)

Title
Brochure for adults
Informative cards for adults
Brochure for students
Informative cards for students
Poster: 3rd poster for the
raising awareness event in
Tinos
Press release: 3rd press release
before the raising awareness
event on the local online
newspaper of Tinos
Minutes of the raising
awareness event
Web-releases before and after
the raising event in Tinos
Press release: 4th press release
after the raising awareness
event on the local online
newspaper of Tinos
Poster for the 2nd raising
awareness event in Tinos
Press release: 5th press release
before the 2nd raising
awareness event on the local
online newspaper of Tinos
Press release: 6th press release
before the 2nd raising
awareness event on the local
online newspaper of Tinos
Minutes of the 2nd raising
awareness event
Web-releases before and after
the 2nd raising event in Tinos
Leaflet for the demonstration
site visit in Tinos island:
Prototype composting unit for
biowaste

EN/GR

Status

Actual Completion Date

GR

✓

30.05.2013

GR

✓

30.05.2013

GR

✓

30.05.2013

GR

✓

30.05.2013

GR

✓

30.05.2013

GR

✓

05.06.2013

GR/EN

✓

10.06.2013

GR

✓

19.06.2013

GR

✓

10.06.2013

GR

✓

25.07.2014

GR

✓

25.07.2014

GR

✓

31.07.2014

GR

✓

29.07.2014

GR

✓

09.08.2014

GR/EN

✓

30.11.2014
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The main purpose of the aforementioned activities and means of information was to
overcome people’s barriers to participation and educate them on source separation method
of dry recyclables and biowaste. During the raising awareness events, the participating
households and businesses were clearly informed on how to participate in the project, what
their service rules are, what happens to the recyclable materials after the separate collection
and what are the expected results of its implementation. For this reason, optical material
(oral presentations) and extensive discussion with the project team were used as means of
training and information-sharing. It is worth mentioning that a professional graphic designer
was employed in order to create brochures and educative cards of high quality for adults
and their special versions for students.
b) Implementation of the RA events and ISWM scheme launching
In total, two raising awareness events were organized throughout the project
implementation.
A’PHASE of ISWM scheme implemenetation
In the framework of Activity 6.2, the raising awareness event of the ISWM-TINOS project
took place at the Cultural Centre of Pyrgos in Tinos, on June 10th, 2013, in the afternoon
(Figure 24). The event was organized by the Municipality of Tinos (TINOS - Coordinator), in
cooperation with the National Technical University of Athens (NTUA), the University of
Verona (UNIVR) and the Centre for Research and Technology Hellas (CERTH/CPERI)
(associated beneficiaries). During the raising awareness event, the participating households
and businesses were clearly informed on how to participate in the project, what their service
rules are, what will happen to their recycling after it is collected, and what are the expected
results of its implementation. For this reason, optical material (oral presentation),
informative brochures and cards and extensive discussion with the project team were used
as means of training and information-sharing. The Mayor of Tinos attended the event and
invited the residents to embrace the effort. The project team answered many questions of
the participants regarding recycling issues. The event achieved its goal, to enhance
environmental awareness level and engage with residents in participating in the pilot
scheme. Therefore, high participation level in the forthcoming implementation actions of
the project is expected.

Figure 24 Photos from the raising awareness event in the Cultural Centre of Pyrgos in Tinos
(June 2013)
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Prior to the raising awareness event, a press release (3rd Press Release) (Deliverable 622(+)) was announced at the online newspaper of Tinos (THNIAKH online), on 05.06.2013.
The announcement released at the local news media, was prepared in Greek with the aim of
inviting the public and other interested parties to the event which signified the initiation of
the pilot scheme. Furthermore, a poster (Deliverable 6-21(+) was prepared and placed by
the Coordinating Beneficiary at different public areas on the island, as presented below
(Figure 25).

Figure 25 Posters for the raising awareness event displayed in public areas in Tinos Island
Additionally, before the raising awareness event an invitation and the agenda of the event
had been prepared. During the event, brochures and informative cards in Greek language
were distributed to the participants (Deliverables 6-17 – 6-20). Specially designed material,
including learning activities focused on recycling concepts and recyclable materials’
production, using simplified language, was distributed to students. The event was covered
by Exomvourgo TV and several other web announcements were also launched before as
well as after the event (Deliverable 6-24(+)). After the event, the minutes of the raising
awareness event were also produced in English (Deliverable 6-23EN) and in Greek
(Deliverable 6-23GR). Finally, a 4th Press Release (Deliverable 6-25(+)) in Greek was
announced at the THNIAKH online, on 12.06.2013.
B’PHASE of ISWM scheme implemenetation
An additional raising awareness event was implemented at the Cultural Centre of Pyrgos in
Tinos, on July 29th, 2014, in the afternoon. The event was organized by the Municipality of
Tinos (TINOS – Coordinator), in cooperation with the National Technical University of Athens
(NTUA), the University of Verona (UNIVR) and the Centre for Research and Technology
Hellas (CERTH/CPERI) (beneficiaries). The aforementioned event was focused on informing
and training the participating households on separate collection of biowaste and
composting. Relevant dissemination material was distributed, as well as the appropriate
indoor equipment for the separation at source of biowaste. The equipment is comprised of
kitchen caddies of 10L capacity for households or 40L capacity for facilities and sets of
starch-based, biodegradable bags.

Figure 26 Photos from the raising awareness event in the Cultural Centre of Pyrgos in Tinos,
focused on information and training on separation at source of biowaste
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Prior to the event implementation, a press release (D 6-43: 5th press release) was
announced at local media of Tinos island on July 25th, 2014 and another press release (D 643: 6th press release) was published after the event, on July 31st, 2014 at local media of
Tinos and other islands of Cyclades. Furthermore, a poster (D 6-42(+)) was prepared and
placed by the Coordinating Beneficiary at different public areas on the island, as presented
below.

Figure 27 Photos of displayed posters for the 2nd raising awareness event in the Cultural
Centre of Pyrgos in Tinos
Finally, before the raising awareness event an invitation and the agenda of the event had
been prepared. During the 2nd event, brochures and informative cards in Greek language
were distributed to the participants (Deliverables 6-17 – 6-20), as well.
Additional communication methods envisaged and employed during the ISWM scheme
implementation, according to the communication framework established by the ISWM plan,
are listed as follows:
✓ Door-to-door canvassing: being an effective communication method for relatively
small areas, it has been used so far by the project team for the distribution of the
reusable bags, employed for the sorting of dry recyclables, the completion of
questionnaires, as well as the conduction of waste sampling from volunteer
households.
✓ Site visiting: this method has been used so far in order to perform visits to the Waste
Transfer Station during the preparation works and the inspection of the predetermined site for the installation of the composting unit. Site visits have been
addressed to the members of the Community Council of Pyrgos, to the staff of the
Municipality of Tinos, the project partners, as well as the public. The demonstration
site (i.e. in-vessel composting unit) has been also open to the public and site visits
took place place for various interested parties.
✓ Regular communication with the participants: Face to face communication with the
participants has been made whenever deemed necessary, as for example for the
selection of volunteer households for the conduction of the ‘Waste Sampling Week’
in the area under examination. The aim of this communication method is to
motivate selected participants for more effective recycling performance i.e. higher
capture rates, lower impurities level to the sorted materials, by overcoming
potential barriers to participation.
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4.2.3

Distribution of the source separation equipment (indoor and outdoor equipment)
and launching of the scheme

Each participating household was provided with the following indoor equipment (Table 10)
which are also illustrated in the diagram of Figure 28 :

Table 10 Indoor equipment for temporary storage of sorted waste materials

Separate collection of dry recyclables

Separate collection of biowaste

Paper/paperboard: 1 yellow reusable bag

1 brown caddie of 10 or 40 L capacity

Glass: 1 orange reusable bag

Set of biodegradable bags (10 or 40 L capacity)

Plastic & Metal: 1 red reusable bag

Figure 28 ISWM scheme selected equipment

Furthermore, each participating household was provided with a set of the following
informative material, as illustrated in the following figures (Figures 29-30):
Table 11 Informative material designed for the needs of ISWM scheme dissemination

Type of informative material distributed to
participants
Brochure for adults
Informative cards for adults
Brochure for students
Informative cards for students
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Figure 29 Brochure for adults (Left), informative cards for adults (Right)

Figure 30 Brochure for students (Left), Informative cards for students (Right)

4.2.4

Collection and transportation of the source separated MSW (dry recyclables)

The satellite waste collection vehicle, provided by the Municipality of Tinos and presented
under section 3.2.2.1, entitled “First training session”, is employed to serve the target area
for the collection and transportation of the sorted waste materials to the prepared Waste
Transfer Station created in “Aetofolia” region, near the selected communities.
The characteristics of the small size vehicle are the following:
• Open system with a capacity of 2.4 m3.
• Manual and mechanical discharge of the materials.
• Hydraulic lifting and discharge of the bins’ content acquiring the EN840-1/5/6
specifications.
Figure 31 illustrates, briefly, the waste collection from the outdoor bins by the satellite
vehicle and the transportation stages of the separated materials to the WTS and
subsequently to the RSC, in Attica region.
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Figure 31 ISWM plan stages for dry recyclables

4.2.5

Processing of sorted materials

A PHASE: Due to the fact that (a) the participants and the competent authorities of Tinos
Municipality do not have previous experience on MSW source separation schemes and (b)
the realization of sale contract/s with potential buyer/s is a tedious and risky procedure, it
was considered more appropriate in terms of the effectiveness of the scheme and the level
of the associated implementation risk to initially operate the source separation program (at
least for the pilot scale phase) by providing the segregated materials to a suitable Recycling
Sorting Center (RSC) approved by He.R.R.Co. According to He.R.R.Co. it was suggested that
the segregated MSW fractions should be transported to one of the recycling sorting centers
located in Attica Region.
Given the absence of a mechanical separation facility in Tinos island, a Waste Transfer
Station (WTS) for the temporary storage of the collected recyclables [paper/paperboard,
glass, metal & plastic (joint waste stream)] was chosen, after examining three (3) alternative
sites., as presented in Figures 32 -35. Location A and B were rejected due to objections
raised by the inhabitants, owing to their proximity to the athletic stadium of the area. It
should be mentioned that the raised objections and the necessary actions taken to find an
alternative site led to a 3 month delay (from February 2013 to May 2013) regarding the
initiation of the ISWM scheme. To this end, the third location (“Aetofolia region”) was
inspected and finally selected as the Waste Transfer Site of the ISWM scheme. The site
where the containers have been placed is about 2.8 and 5.5 km away from Pyrgos and
Ormos Panormou communities and was prepared, considering all the relevant issues of
safety and convenience. An agreement was made between the Municipality of Tinos and the
Hellenic Recovery Recycling Corporation SA (HeRRCo) so as to ensure the delivery and
management of the required equipment (i.e. containers, waste transfer vehicles). Therefore,
it was agreed informally that the Hellenic Recovery Recycling Corporation SA (HeRRCo) shall
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appoint WATT S.A. as the company that is responsible for (a) delivering the necessary
containers to the WTS, (b) the transportation of the filled containers from the WTS to the
RSC located in Koropi municipality in Attica Region and (c) the processing and recycling of
the segregated material to the market.

PROPOSED SITE B

ENTRANCE B

ENTRANCE via dirt road

PROPOSED SITE A

ENTRANCE A

Figure 32 Location of the initial proposed sites A and B near the target area

Figure 33 Alternative site for the third location –
point of view A

Figure 34 Third Location for the Waste Transfer
Station – point of view B

Figure 35 Third Location for the Waste Transfer Station – point of view C
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Table 12 presents the required equipment for the temporal storage of source separated dry
recyclables, as has been determined by the ISWM plan. The initial determination of the
containers was based on the following important parameters:
(a)
The compaction capability of the collected dry recyclables. The need for compaction
is related to longer periods of storage due the volume reduction of the separately collected
materials and consequently to lower transportation frequency.
•
paper/paperboard is subjected to compression (assumed 1/3 compaction for safety
reasons although a 1/4 compaction is more realistic – personal communication with Gougos
Achilleas Project Manager at He.R.R.Co.),
•
glass is not subjected to compression and
•
plastic & metals (joint collection) is not subjected to compression
(b)
The transportation frequency of the containers and the related cost9.
(c)
The type and capacity of the container that can be provided by He.R.R.Co.
(d)
The surface area where the containers will be set-out.
The table given below (Table 12) also indicates a change regarding the initially determined
containers and the finally provided equipment by WATT S.A. Comparative data have been
incorporated concerning the actual container type selected, the capacity as well as the
actual transportation frequencies as have been reported by the Municipality of Tinos and
the RSC staff of Attica region. The following remarks should be highlighted:
- There was no press container available for the temporary storage of
paper/paperboard (P/P). As a consequence an open type container was deployed for
this purpose.
- A 20m3 container was provided for the temporary storage of plastic and metal
(P&M) waste materials instead of a 32m3 because the surface area of the finally
selected WTS did not comply with specific convenience and safety requirements and
thus did not allow the use of such capacity storage equipment.
- Additionally, in order to reduce the frequency of containers’ transportation, the
source separated materials are partially compressed using a suitable vehicle,
whenever necessary.
- According to the data recorded by TINOS team and the RSC staff, it is proven that
the transportation frequency of the containers for P/P and P&M is smaller (i.e. 3 per
year for P/P and 5 per year for P&M) than that projected in the plan (i.e. 5 per year
for P/P and 10 per year for P&M) because the considered quantities of the presorted materials were greater in relation to the actual amount. This consideration
was made for security reasons during the ISWM planning process.
- Finally, it is noted that the transportation cost of the containers was agreed to be
among the responsibilities of HeRRCo company, along with the treatment and
recovery of the pre-sorted materials,

9

According to the informal agreement between Tinos Municipality and HeRRCo the transportation of
the containers and its associated cost burdens WATT S.A.
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Table 12: Comparison of the containers required for the temporal storage of source separated dry recyclables
and the transportation frequency of each container to the recycling sorting facility between the ISWM-plan
and the actual implementation of the demonstration recycling scheme.

Containers according to plan
MSW fractions

Containers actually being used

Type

capacity
(m3)

Transportation
frequency
(annual
average)
(yr-1)

Type

capacity
(m3)

Transportation
frequency
(annual
average)
(yr-1)

Paper/Paperboard

Press
container

20

5

Open
container

20

3

Glass

Open
container

20

2

Open
container

20

2

Plastic & Metal

Open
container

32

10

Open
container

20

4.5

In more detail, concerning the processing of the sorted dry recyclable materials, the
following steps have been performed:
The source separated materials collected by the satellite vehicle namely paper/paperboard,
glass and plastic & metal (joint collection) are transported to the pre-determined WTS area
at the vicinity of Pyrgos and Panormos communities in order to be temporarily stored.
There, they are mechanically unloaded to appropriately positioned containers of specific
capacity for each MSW stream in order to be temporarily stored. All the source segregated
packaging waste are, subsequently, transported to the RSC for further processing, in Attica
Region. The RSC appointed for the processing of the collected waste quantities of Pyrgos &
Panormos communities, is located at Koropi Municipality in Attica Region as indicated in the
following Figures 36 & 37. It is worth mentioning that the grouping of the MSW fractions in
the developed source separation plan has been performed in order to achieve efficient
sorting and effective processing of the resulting streams (Activity 2.1), according to the
procedures followed in the RSC of Attica region.

Figure 36 RSC locations in Attica Region
(HeRRCo, 2010)

Figure 37 RSC in Koropi Municipality
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At the RSC of Koropi, mechanical sorting and separation of the segregated MSW materials is
performed resulting in different material categories such as: packaging paper – cardboard,
liquid cartons, print paper, plastic packaging (PET, HDPE), plastic film, other plastics (PP/PS),
glass bottles and containers, aluminium and tinplate packaging items. These materials are
being compacted (with the exception of glass), baled and forwarded to the corresponding
industry sectors in order to be further recovered. It must be stated that He.R.R.Co. is
responsible for the operation of the selected RCS and for delivering the sorting materials to
the respective industry. The following Figures include photos of the RSC at Koropi and the
segregated materials in specific categories.

Figure 38 Mechanical sorting

Figure 39 Aluminium balls

Figure 40 Mixed paper balls

B PHASE: Regarding the launching of the second phase of the project, the initiation of the
biowaste source separation began right after the installation of the prototype composting
unit at Panormos area (WWTP), on 29.07.2014 and operated for demonstration, monitoring
and optimization for 12 months (July 2015). Figure 41 below shows the stages of the
integrated management for biowaste applied in the participating communities.

Figure 41 Integrated management scheme for biowaste in Pyrgos & Panormos communities
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5

Monitoring and Evaluation of the ISWM scheme

The successful development and implementation of the ISWM scheme in Pyrgos and
Panormos communities in Tinos Municipality is performed through appropriate monitoring
and evaluation actions throughout the pilot scale demonstration of the scheme. Therefore
appropriate set of measures and indicators have been envisaged towards this direction,
according to the ISWM plan (Activity 2.1), which are associated with the source separation
of MSW and the processing of the recyclable materials. The selected indicators are
thoroughly described under sections 5.1.1 & 5.1.2, respectively.
5.1
5.1.1

Monitoring Indicators
Indicators for the Source separation scheme

The selection of the monitoring and evaluation indicators for the case of the ISWM scheme
has been based on the most commonly applied indicators for the evaluation and monitoring
of source separation schemes as well as for its comparison with other collections systems,
according to literature and various published studies. Namely, the pre-determined indicators
are: (a) the specific waste generation rate, (b) the source separation ratio, (c) the ratios of
materials in the residual MSW, (d) the ratio of impurities in sorted materials and (e) the
participation rate. Each of the aforementioned indicators is defined below.
1.
Specific Waste Generation Rate (kg capita-1·yr-1). The specific waste generation rate
is the most fundamental indicator in the process of monitoring and evaluations of the
scheme. It is commonly used in order to describe the amount and the type of MSW
generated per person per year. The specific waste generation rate indicator is applied at
both aggregated (commingled) and separate waste i.e. the total MSW generation rate, the
generation rate of individual source separated materials, the residual MSW generation rate
and the amount of specific materials found in the residual MSW. Potential differences on the
specific waste generation rate illustrate differentiation on the source separation behavior of
the participants and/or changes on the purchasing habits of products.
2.
Source Separation Ratio (% w/w). The source separation ratio depicts the extent to
which participants sort their waste and it is given by the ratio of the total weight of the
collected source separated materials over the total amount/weight of MSW generated as
shown by the following equation.

The indicator can also be applied at individual source separated materials in relation to the
potential amount of the corresponding material as shown by the following equation in order
to describe the extent to which participants sort the particular MSW fraction.

Page 42 of 108

Deliverable 4-1: Report on the results of the implementation of the scheme for MSW separation at source in the Municipality of Tinos
MERGED WITH
Deliverable 5-1: Report including the evaluation of the results of the implementation activity in the Municipality of Tinos
ISWM-TINOS LIFE 10/ENV/GR/000610

Essentially the source separation ratio reflects whether an increase in the amount of source
separated waste per person is caused by an overall increase in MSW generation or due to an
increase on the sorting effectiveness by the participants.
3.
Ratios of Materials in the Residual MSW (% w/w) – This indicator shows the
proportion of different types of waste fractions in the remaining MSW which are not sorted.
These ratios can provide useful information on the potential recovery rate for the recyclable
materials. Therefore they can offer an insight for the optimization of the source separation
scheme and for the organization of informative campaigns in order to increase the diversion
rates. These different types of waste fractions in the remaining MSW can be classified as
follows depending on the selected individual source separated materials of the organized
scheme: (a) biowaste (b) paper/paperboard (c) plastic and metal and (d) glass,

4.
Impurities ratio of sorted materials (% w/w) – This indicator describes the purity
level of the source separated materials defined as the ratio of the total weight of mis-sorted
materials in the recyclables over the amount of collected source separated materials as
shown by the following equation.

The importance of this indicator is related to the fact that increased levels of impurities in
sorted materials can be misleading in regard to the effectiveness of the source separation
scheme. Additionally this ratio can provide valuable information when organizing public
awareness campaigns or informative materials i.e. sorting instructions.
5.
Participation rate (%) - This indicator presents the percentage of the population
where the scheme is implemented that actually participates in the source separation
process as shown by the following equation.

Participation rate provides an insight on the distribution of the source-sorting activities in
the areas where the scheme is applied. However measuring the participating population is a
difficult task considering that the source separation scheme is not a door to door collection
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system where the participation rate can be recorded as a set-out rate. In order to measure
the participation rate for the case of Pyrgos and Panormos communities, instructions were
given to the population in regard to which bin sites they shall discharge their waste. The
main criterion of the bin sites selection shall be the distance between the participants’
location and the positioning of the bins.

5.1.2

Indicators for the Processing of sorted materials

The monitoring and evaluation of the sorted materials processing was foreseen to be
performed at two levels (a) the individual processing type i.e. composting concerning
biowaste and mechanical sorting concerning dry recyclables in the RSC as well as (b) the
overall processing of the source separated materials.
-

The Sorted Biowaste - processing in an in-vessel composting unit will be evaluated
using the following equation:

-

The Sorted dry recyclables - processing in an RSC will be evaluated using the
following equation:

-

The Overall evaluation and monitoring will be evaluated using the following
equation:
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5.2

Procedures followed and data obtained to effectively monitor the scheme

For the effective monitoring of the applied ISWM scheme, certain steps have been designed
to be followed deriving from three (3) different sources of data acquiring.
Data source 1: is the waste quantities recorded in a specially designed notebook, as
mentioned above (section 3.2.2.1) , prior to collection of each bin by the Municipality staff
(waste collection vehicle operator). Telephone communications, emails and fax messages
are employed to acquire this type of information on a regular basis.
Data source 2: is the waste quantities and material types recorded by the staff of the RSC
located at the Municipality of Koropi. Similarly, telephone communications and emails are
employed to acquire this type of information every time a fully loaded container arrives at
the facilities of East Attica region.
Data source 3: is the waste quantities recorded by the conduction of waste sampling and
compositional analysis, following a specific protocol (Annex VI, section 7.6), which was
formed for the case of the ISWM scheme. This protocol encompasses a step-by-step
methodology which describes how the generated MSW quantities could be estimated by a
selected number of volunteer-households and what are the (% w/w) percentages of the
main MSW fractions (i.e. paper/paperboard, glass, plastics & metals, biowaste, residual or
rest waste). The implementation of waste sampling events is described as fieldwork studies
and comprises a means of direct observation and primary data acquisition. Waste sampling
events are performed by NTUA and TINOS working teams.
5.2.1

Data source 1 – vehicle operator

Since the launching of the ISWM scheme (i.e. June 2013), the waste collection vehicle
operator uses the specially designed data record sheets in order to continuously monitor the
volume of the sorted materials and the collection frequency from each recycling bin. The
specially designed record sheet is attached to Annex III of the present report. Based on the
information obtained the frequency collection for each recycling material was determined as
presented in Table 13. The information was further processed in order to make conclusive
remarks in regard to the effectiveness of the collection and transportation of segregated
packaging waste.
Figures 42, 43 and 44 illustrate the monthly average volume of collected plastic & metal,
paper/paperboard and glass packaging waste respectively from each bin as a function of the
collection frequency. Additionally Figure 45 presents the average volume of collected
packaging waste from each bin as a function of the collection frequency for the whole period
between June 2013 to December 2013.
From the graphs it can be concluded that the overall collection of metal & plastic and
paper/paperboard packaging waste is efficient considering that the vast majority of bins are
collected when they acquire an average monthly capacity higher than 150L. In a very small
number of bins it is shown that the monthly average volume of collected material is higher
than the capacity of the bin. This essentially indicates that higher collection frequency is
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required at that point in order to cover the quantity of material segregated by households.
To this end communication with the waste collection service was made in order to resolve
the issue.
The collection frequency and average volume of all packaging waste are increasing
substantially during the summer period presenting the highest values in August. Despite the
demanding collection & transportation services during the summer period, which results
from the increased number of tourists in the served areas, the collection of segregated
materials is very efficient in terms of quantity and collection frequency. Plastic & Metals (red
bin) and paper/paperboard (yellow bin) show much higher collection frequency and volume
of materials compared to glass packaging which is anticipated due to the lower percentile
composition of glass in MSW.

Table 13 Data recorded by the Municipality of Tinos staff during every month of the ISWM scheme operation

No.
Implementation
Month

Month

Collection
frequency

Collection
frequency

Collection
frequency

Paper/Paperboard

Glass

Plastic & Metal

1

June 2013

every 2 days

every 6-7 days

every 2 days

2

July 2013

every 1-2 days

every 3-4 days

every day

3

August 2013

every 1-2 days

every 2-4 days

every day

4

September 2013

every 1-3 days

every 15 days

every 2-3 days

5

October 2013

every 1-3 days

every 7-15 days

every 2-3 days

6

November 2013

every 3-4 days

NR

every 3-5 days

7

December 2013

every 3-6 days

NR

every 3-6 days

NR: No data reported
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Figure 42: Monthly average collection frequency in relation to the level of plastic & metal packaging waste
collected in each bin (period examined June 2013 to December 2013)
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Figure 43: Monthly average collection frequency in relation to the level of paper/paperboard packaging waste
collected in each bin (period examined June 2013 to December 2013)

Page 48 of 108

Deliverable 4-1: Report on the results of the implementation of the scheme for MSW separation at source in the Municipality of Tinos
MERGED WITH
Deliverable 5-1: Report including the evaluation of the results of the implementation activity in the Municipality of Tinos
ISWM-TINOS LIFE 10/ENV/GR/000610

Figure 44: Monthly average collection frequency in relation to the level of glass packaging waste collected in
each bin (period examined June 2013 to October 2013)
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Figure 45: Overall average collection frequency in relation to the level of (a) Paper/paperboard packaging
waste, (b) plastic & metal packaging waste and (c) glass packaging waste collected in each bin
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5.2.2

Data source 2 – RSC staff

In total, during the first 24-month operation of the ISWM scheme (i.e. June 2013 to
July 2015), the following pre-sorted waste materials have been transferred to, the
appointed by HeRRCo, Recycling Sorting Center of Koropi Municipality (East Attica).
The ISWM TINOS team recorded the following quantities via communication with
the RSC staff to perform the relevant assessment on the purity levels and the
recovery rates opf the source sorted materials.
In Figure 46 the total quantities of the ISWM source separated packaging waste are
presented in a cumulative diagram.
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Figure 46 Overview of the amount and type of waste materials transferred to the RSC in Koropi from Tinos island
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5.2.3

Data source 3 – Waste Sampling events

A protocol has been formulated, encompassing a step-by-step methodology which should be
followed in order to conduct MSW sampling and compositional analysis of the targeted
waste streams. A comprehensive description of the protocol is given in section 7.6 “Annex
VI: Protocol for waste sampling and composition analysis of MSW in the selected
communities” (in Greek Language). The aim of the ‘Waste Sampling events’ has been the
filling of the knowledge gap concerning the absence of waste generation data for the
selected communities. The existing information is based rather on estimations and not on
actual figures, since the island of Tinos does not have a weighbridge.
Therefore, the fieldwork study is a direct and reliable method for data collection and the
conduction of safe observations and measurements which is employed in conjunction with
the aforementioned data sources 1 & 2, so as to obtain a more spherical and accurate view
of the actual waste flows within the area under examination.
The fieldwork study had as main purpose the quantitative and qualitative analysis of
generated quantities of municipal solid waste. The analyses were carried out with the
collection of primary data from a sample of preselected households (# 20) for a specific
period, each time, in order to identify and measure the following requested information:
Quantitative data
- The quantities produced for each waste stream, as defined in the ISWM scheme applied to
the target area. Specifically, the plan includes the separate collection of four (4) waste
streams (i) paper / cardboard , (ii) glass , (iii) plastic & metal , (iv) biowaste (food waste and
green waste in particular) .
- The quantity of mixed / residual waste
- The total amount of MSW
- Volume - recording of a preweighed quantity for each waste stream - using a calibrated
waste collection bin
- Determination of bulk density for each waste stream - target

Qualitative data
- The qualitative composition of biowaste
- The qualitative composition of mixed/residual waste
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Methodology
Briefly, the steps followed for the conduction of the fieldwork study are listed below:
A daily checklist of volunteer – households was prepared (Annex V)
Record Forms for waste sampling and composition analysis of MSW (Annex VII) were
produced
A training session was implemented for the volunteer-households in order to be informed
about the process of waste sampling. For this purpose, a ‘Guidelines sheet’ for volunteer –
households (Annex VIII) and an oral Presentation (Annex IX) were also prepared. Photos
from the Waste Sampling Week events are provided in Annex X of the present deliverable.
Each volunteer - household should separate their waste into five (5) distinct categories: (i)
paper/paperboard, (ii) glass, (iii) plastic & metal, (iv) biowaste, (v) residual/mixed waste. The
sorted quantities were collected everyday, door-to-door by the NTUA team and were
temporarily stored in larger bags. The sorted MSW quantities were transferred in a predetermined area for the conduction of weighing and compositional analysis of MSW.

Preparation of outdoor lab
For the preparation of the outdoor lab, a location sheltered and protected from weather
conditions was selected and the following equipment was used:
Equipment for MSW collection, transportation and temporary storage:
1. Large plastic bags (for door-to-door collection)
2. Small plastic bags (for compositional analysis)
3. Five Outdoor ISWM bins (120-L calibrated bins) for each target waste stream
Equipment for measurements:
1. Platform scale (up to 150 kg measurements)
2. Extra batteries (9V)
Equipment for information recording:
1. Record Forms (Annex VII)
2. Pens, Markers, Scissors, Labels, Calculator
Equipment for cleaning and disinfection:
1. Paper rolls
2. Disinfectant
Equipment for self-protection:
1. Disposable uniforms
2. Gloves, Masks, Disposable shoe covers
3. First aid kit
Performing of measurements (weighing and compositional analysis)
A. Weighing of five separated waste streams → The total amount of daily samples per
waste stream was transported and dropped into a pre-weighed and calibrated bin,
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which was installed in the outdoor lab for the days of sampling. Subsequently it was
transferred to the platform scale and its weight was recorded to the designed
Record Form (Annex VII).
B. Titrations of five separated waste streams → The volume of the total quantities
collected per waste stream was recorded using the calibrated inner surface of the
ISWM bin. This way, the determination of the bulk density for each target materials
was accomplished.
Additionally, for biowaste streams and mixed/residual waste, a compositional analysis was
performed.
C. Qualitative analysis of biowaste
The qualitative analysis of biowaste included the following steps:
The total daily amount of sample was transferred from the ISWM outdoor bin (120 L) on a
big table, after weighing and titration processes. The biodegradable bags were opened and
the categorization and weighing of biowaste was performed using 14 distinct groups, as
presented in Table 14.
Table 14 Categories of biowaste used for the compositional analysis

Category Name of biowaste

1. Vegetables & Salads
2. Fruit
3. Bread & bakery products
4. Meals (homemade & pre-prepared)
5. Meat & Fish (bones)
6. Dairy products & Eggs
7. Cakes, pastries & snacks
8. Beverages (coffee filters & tea bags)
9. Pasta/Rice/Flour/Cereal
10. Paper
11. Leaves (green waste)
12. Plastic bags
13. Residual waste
14. Impurities
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D. Qualitative analysis of residual/mixed waste
The qualitative analysis of residual/mixed waste included the following steps:
The total daily amount of sample was transferred from the ISWM outdoor bin (120 L) on a
big table, after weighing and titration processes. The small bags, employed for the
separation at source of residual waste, were opened and the categorization and weighing of
this waste stream were performed using 6 distinct groups, as presented in Table 15.
Table 15 Categories of residual waste used for the compositional analysis

Category Name of Residual waste

1. Paper/paperboard
2. Glass
3. Plastic
4. Metal
5. Biowaste
6. Rest waste (all the materials which are not included in the aforementioned groups)

E. Finally, a Qualitative analysis of paper/paperboard, glass, plastic & metal was
performed in order to monitor any material that does not fall into the category of
the target material (impurities).
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5.3

Evaluation of the ISWM scheme performance throughout its operation

The evaluation of the ISWM scheme performance is based on indicators related to the
effectiveness of the source separation scheme and to the processing of sorted materials as
described in section 5.1.1 and 5.1.2 respectively. The quantification of the relevant
indicators was made by following specific procedures for the extraction of the necessary
primary data and the subsequent analysis and processing of the obtained information as
presented in section 5.2. Therefore, this section is dedicated to present the aforementioned
progress indicators of the ISWM scheme applied in the selected communities in Tinos island
during the whole implementation period 10.06.2013 (initiation of the ISWM scheme) to
31.07.2016, whereas information is given on the effectiveness of the scheme compared to
EU and national quantitative targets in terms of MSW management. The evaluation
considers each packaging waste material separately (i.e. paper/paperboard, plastic, metal
and glass) while an overall evaluation of the source separation is also provided.
5.3.1

MSW composition data

The conducted field studies revealed that the major components of the MSW within the
project implementation area constitute the biodegradable fraction with a proportion of
almost 68% of MSW (Table 16 & 17). More specifically, ‘biowaste’ equal to 51.50% and
‘paper/paperboard’ waste account for 16.29%, results which are in accordance with the
findings of several studies, such as Malamis et al., 2015; Hanc et al, 2011; Mike et al., 2008
in Ponton Lozano et al., 2014; Gidarakos et al, 2006. All studies were focused on South
European countries, except from the research of Mike et al., (2008) which was conducted
on solid waste from British Columbia, Canada. s observed by Asase et al (2009) the
household waste of London, Canada may comprise of up to 30% of biodegradable waste,
while this proportion rises up to 64% of waste in Kumasi, Ghana. Generally, the organic
fraction can range from 14% to 56% (27% on average) in OECD countries (Hoornweg &
Bhada-Tata , 2012; OECD, 2008).
The next dominant fraction in the study area comprises of ‘plastic & metal’ (joint collection)
(13.76%) waste. According to field measurements, along with estimates of the project team
and based on analyses carried out in other regions of Greece, as well as data from Eurostat,
the fraction of ‘plastic’ is estimated to be 12.16% (88% of P&M fraction), while the ‘metal’
fraction has been estimated as just 1.60% (12% of P&M fraction).
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Table 16 Field studies’ results on compositional analysis of MSW from households and commercial facilities within the study area

FIELD STUDY 1
(March 2014)
% of MSW

100.00

PAPER/
PAPERBOARD
13.25

KG PER CAP PER DAY

1.193

KG PER CAP PER MONTH

MSW

GLASS

P&M

Plastic

Metal

BIOWASTE

REST WASTE

3.52

11.76

10.38

1.38

52.45

18.97

0.158

0.042

0.140

0.124

0.017

0.626

0.226

35.79

4.74

1.26

4.21

3.72

0.50

18.77

6.79

KG PER CAP PER YEAR

435.50

57.72

15.33

51.24

45.21

6.03

228.40

82.61

TOTAL MSW GENERATED *
FIELD STUDY 2
(March 2015)

186,395.46

24,703.59
PAPER/
PAPERBOARD

6,563.32

21,929.12

19,349.23

2,579.90

97,756.23

35,355.71

GLASS

P&M

Plastic

Metal

BIOWASTE

REST WASTE

% of MSW

100.00

19.32

3.29

15.76

13.94

1.82

50.56

11.07

KG PER CAP PER DAY
KG PER CAP PER MONTH
KG PER CAP PER YEAR
TOTAL MSW GENERATED *

1.179
35.37
430.34
184,183.38

0.228
6.83
83.14
35,584.23

0.039
1.16
14.16
6,059.63

0.186
5.57
67.82
29,027.30

0.164
4.93
59.99
25,675.16

0.021
0.64
7.83
3,352.14

0.596
17.88
217.58
93,123.12

0.131
3.92
47.64
20,389.10

MSW

* Considering a total population of 428 inhabitants, settled in the two selected communities, according to the most recent census of 2011

Table 17 Analysis of composition of MSW generated in Pyrgos and Panormos of Tinos (average values)

Fraction of MSW

MSW

Average values (%)

100

PAPER/
PAPERBOARD
16.29

GLASS

P&M

Plastic

Metal

BIOWASTE

REST WASTE

3.41

13.76

12.16

1.60

51.50

15.02
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What is more, the ‘glass’ waste stream has been determined as 3.41%. In total, it can be observed
that the dry recyclables’ proportion varies from 28-38% of MSW in the examined area. This proportion
is anticipated considering the main on-island activities, the dependence on imports of goods, as well
as the intensity of tourist traffic. Finally, the ‘rest waste’ fraction was found equal to 15%, comprising
of municipal waste remaining after the source separation of the targeted ‘ISWM-TINOS’ waste
fractions, as for example waste materials from leather, wood, textiles, rubber, used toilet paper etc.
However, even if these data require more consistent efforts, covering the entire island territory in
order to collect reliable and accurate time series of data, the field studies conducted in the framework
of the pilot ‘ISWM - TINOS’ project could be regarded as an effort of added value since the qualitative
and quantitative data constitute essential parameters for the evaluation of the performance of the
integrated biowaste management scheme applied to the selected communities.
To acquire a more comprehensive and complete ‘picture’ of the current situation on biowaste fraction
and generation rates in the study area, the aforementioned composition analysis data were compared
to other sources of information concerning data for the South Aegean Region (geographical location of
Tinos island) as well as the entire country.
To this end, the sources chosen for comparison, with the best available data, in the view of the project
team, were:
1. The revised Regional Waste Management Plan (RWMP) for South Aegean Region (2008)
2. The revised National Waste Management Plan (NWMP) (2015)
The revised RWMP for the South Aegean Region was released in 2008, including the following
quantitative information regarding the estimated composition of MSW of the area, as presented in
Table 18.
Table 18 MSW composition data from the revised RWMP for South Aegean Region (2008)

Waste category

Percentage in MSW (% w./w.)

Ferrous metals

2.28

Non-ferrous metals

1.18

Paper/paperboard

27.68

Glass

7.10

Plastic

20.68

Wood

0.50

Inert materials

0.38

Textiles

2.38

Synthetic materials

3.18
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Contaminated waste

0.38

Personal care products
Residuals

4.08
1.68

Organics

28.50

Granulometric fractions

Percentage in MSW (% w./w.)

> 40mm

91.30

10 - 40 mm

8.70

Source: RWMP, 2008; RWMP, 2005

On the other hand, the revised NWMP, published in July 2015, suggests the following average
compositional analysis of MSW (Table 19) for all the Prefectures of Greece, based on data published
by the Ministry of Environment of Greece in 2011.
Table 19 Average compositional analysis of MSW in Greek Prefectures

Waste category

Percentage in MSW (% w./w.)

Organics
Paper/paperboard
Paper/paperboard Packaging

40.00%
29.00%
10.22%

Print paper
Rest paper
Plastics
Plastic Packaging
Rest plastic
Glass
Glass Packaging
Rest glass
Metals
Metal Packaging
Rest metal
Residual waste
L-W-R* Packaging
Rest L-W-R*
Textiles
Rest waste

9.07%
9.70%
14.00%
8.32%
5.68%
3.00%
2.95%
0.05%
3.00%
2.40%
0.60%
11.00%
1.21%
0.79%
1.93%
7.08%

*L-W-R: Leather – Wood – Rubber
Source: Ministry of Environment, Greece (2011)

The comparison and interpretation of data provided in the above given tables, even though exhibit
differentiations between the percentile fractions of MSW, the biodegradable proportion is the biggest
in all studies (Diagram 1).
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The differences observed within the 3 studies conducted in Tinos, South Aegean Region and the
average values across the Prefectures of Greece are primarily due to the following:
❖ the measurements took place using different methods. For example in Tinos, the "door to
door" method was employed to collect the generated MSW during consecutive days from
households and commercial facilities. For this reason, the biowaste was found increased
compared with the other two studies were the MSW were measured in central disposal sites,
e.g. the data presented in the RWMP for South Aegean were derived from weighing of waste
collection vehicles prior to their entrance in the landfill site of North Rhodes. Therefore,
measurements conducted in centralized disposal sites encompass MSW from all possible
sources of generation.
❖ Another key difference is the year that the measurements were performed. The field studies
in Tinos took place in 2014-2015, the study in the South Aegean Region in 2008 and the data
presented for the entire Prefecture of Greece in 2011. There is an annual change on waste
generation and composition.
❖ Finally, another major peculiarity is the specific areas of examination. From urban to rural
areas the composition of waste may vary, since they are closely related to the main activities
per economic sector, the lifestyles and other demographic and geographic features.

Diagram 1 Comparative analysis of composition regarding data for Greece, South Aegean region and pilot area of Tinos
island
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Consequently, time, place and type of sources constitute significant parameters when determining the
composition of MSW. Currently there is not a standard methodology at national or European level,
and therefore globally, which calculate the individual components of MSW (Končalová & Dubcová,
2012; European Commission, 2004; Ploechl et al., 2003). Many different methods are used across
Europe and the rest of the world (e.g. ADEME 1998; ASTM International 2003; CIWMB 1999, etc.), and
even within the same country, different calculations can be followed. Due to the aforementioned
heterogeneity, characterization and quantification of the different waste streams can be calculated on
a different basis and this complicates comparisons of various MSW collection and management
systems (Dahlén & Lagerkvist, 2008). This variability makes defining and measuring the composition of
waste more difficult and at the same time more essential with the view of further and future planning
and designing of effective waste management systems (Gidarakos et al, 2006).
The results concerning the seasonal variation of the generated biowaste in the study area are given in
Table 20, considering the main biowaste groups which were pre-determined in the experimental
protocol:
Table 20 Results of on-site biowaste composition analysis per season of the year

Biowaste Group

Spring
2014

Summer
2014

Autumn
2014

Winter
2015

Vegetables & Salads

39.87%

20.90%

58.64%

33.23%

Fruit

30.77%

39.63%

13.51%

21.12%

Bread & bakery products

9.30%

10.31%

3.16%

10.86%

Meals (homemade & pre-prepared)

5.18%

14.71%

19.55%

7.94%

Meat & Fish (incl. bones)

3.76%

2.12%

0.86%

1.80%

Dairy products & Eggs

2.83%

0.76%

0.29%

11.68%

Cakes, sweets, pastries & snacks

2.07%

5.97%

1.15%

8.03%

Beverages (coffee filters & tea bags)

1.01%

0.71%

0.29%

2.79%

Pasta/Rice/Flour/Cereal

2.26%

2.82%

0.00%

0.73%

Other biowaste

2.95%

2.06%

2.56%

1.80%

According to the diagrams presented below, related to the biowaste composition analysis, the largest
food groups are comprised of "vegetables and salads" and “fruit” with average values of 38.16% and
21.12% respectively. These two groups constitute more than 64% of the total biowaste produced, and
their percentile fractions may reverse season by season (i.e. during summer, “fruit” > “vegetables &
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salads”). The small percentage of the category "Meat and fish (incl. bones)" is noteworthy, ranging
from 0.86% - 3.76%, indicating that it usually purchased in not excessive amounts due to their high
cost per kilogramme (WRAP, 2012). The category "Bread and bakery products" is present at a high
level, 8.41% on average, and may be due to the eating habits of the inhabitants of the selected
communities of Tinos. The category "meals (homemade & pre-prepared)" also appears quite high in
percentage at 11.84% on average. Finally, the following groups of biowaste appear at very low levels
in the pre-sorted organic waste stream, exhibiting the following average values: “Dairy products &
Eggs” 3.89%; “Cakes, sweets, pastries & snacks” 4.30%; “Beverages (coffee filters & tea bags)” 1.20%
“Pasta/Rice/Flour/Cereals” 1.45%.
The category "Other biowaste" includes that fraction of biowaste that is less than 3 cm and in most
cases does not fit in another category because cannot be recognized easily. For the case of Tinos, this
group accounts for 2.34%.

Figure 47 Seasonal variation of compositional analysis of biowaste generated in the study area
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5.3.2

MSW generation rates, source separation ratios and recovery rates of sourcesorted materials

On-site waste samplings were employed in order to capture the actual waste generation
rates of the participating population. The total MSW generation rate measured equals to
433 kg capita-1 yr-1, which is significantly lower than the Greek average MSW production of
509 kg capita-1 yr-1 in 2014 and quite lower than the EU-27 average of 475 kg capita-1 yr-1
(2014 data) (Figure 48) (Eurostat, 2015). This difference probably corresponds to the
different living standards of Tinos Island inhabitants compared to urban centers where the
majority of the Greek population is established. Another reason might be the on-going
Greek economic recession.

Figure 48: Municipal solid waste specific generation rate, 2005-2012 (kg cap-1 yr-1)

Regarding the dry recyclables, the generation rate was found equal to 145 kg capita-1 yr-1
(excluding wood). Based on field studies, it was determined that the % packaging waste in
each material was 35.25% packaging in paper/paperboard waste, 98.33% packaging in glass
waste, 59.43% packaging in plastic waste and 80% packaging in metal waste. Therefore, the
total generation rate of packaging materials (excluding wood packaging) in the examined
case of Tinos has been determined at 76 kg cap-1 yr-1. This figure is higher than the
respective Greek average value of 68 kg cap-1 yr-1, including 4 kg cap-1 yr-1 of wood packaging,
2013 data (Eurostat, 2016) (Table 21). This differentiation is associated with the high
composition of packaging waste in MSW in touristic areas such as Tinos island.
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Figure 49 depicts the development of the quantity per capita of packaging material in EU-27.
The generation of the packaging materials in the EU-27 between 2005 and 2011 is generally
constant at around 150 kg cap-1 yr-1 (10).

Figure 49: Packaging waste specific generation rate, EU-27, 2005-2011 (kg cap-1 yr-1)

Regarding the capture rates of dry recyclables, the source separation ratios ranged from
57.4 to 90.5%, achieving a 72.2% source separation ratio in the total packaging waste
(excluding mixed paper). Moreover, for the total source sorted MSW which were delivered
in the MRF of Koropi, the recovery rates determined to be 89% for the total input materials.
However, considering only the appropriately sorted materials, the recovery rates were a
little lower (86%). The highest recovery rate was observed for glass waste (98%) since most
of the glass materials constitute packaging and their source separation was easily performed
by the participating households that kept the impurities at very low levels (2%). The source
separation ratios and recovery rates for each targeted MSW stream are displayed in Table 4.
In quantitative terms, the annual recovery rates achieved through the implementation of the
ISWM scheme, were 9 tn/year for plastic&metal waste, 14.50 tn/year for paper/paperboard
waste, 5 tn/year for glass waste materials, while for the total source sorted MSW it was
determined to be 29 tn/year.

(10)

excluding wood packaging
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Regarding the biowaste stream, according to the on-site measurements, the biowaste
generation rate was determined to be 223 kilograms per inhabitant per year. This
generation rate is assessed as a considerable amount of biodegradable waste found in the
MSW of the project implementation area. This high biowaste generation rate:
-

could be related to the living conditions and consumption habits of the rural, insular

area which may prefer more the bulk food items and less the processed pre-packaged food,
while
-

an overestimation of the ‘biowaste’ fraction could result from the eagerness shown

by the volunteering residents during the separation at source of their waste.
The source separation ratio was determined at 37% (or 82 kg cap-1 yr-1). This amount was
determined as the sum of the quantity captured in the brown outdoor bin in order to be led
for composting in the prototype unit and the quantities employed for alternative uses (home
composting & animal feed) practiced in the examined area. The source separation ratio for
composting was calculated at 15.5 kg cap-1 yr-1 (or 7% of biowaste produced). The low
capture rate was attributed to the low participation of large biowaste generators (i.e.
restaurants, cafes, etc.) (Table 4).
The biowaste source separation scheme, however, showed exceptionally high purity levels
thanks to the sufficient information and cooperation of the participating households (1.4%
impurities rate on average). Another fact that may have been contributed to the very low
impurities level was the provision of starch-based biodegradable bags to the participating
population for the sorting of biowaste which ensured the purity of the organic substrate.
The high purity level was also verified through laboratory analyses for the physicochemical
characterization of the input biowaste, as well as the compost produced. The latter was
proved to be a product of good quality since the analyses showed low heavy metal content,
rich organic matter content and absence of phytotoxicity and of pathogenic or parasitic
microorganisms. In fact, the quality of the produced compost was found to fully satisfy the
prerequisites of the End-of-Waste criteria for biodegradable waste undergoing aerobic
treatment (composting) (Saveyn & Eder, 2014).
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Table 21 Overall monitoring indicators of the ISWM scheme applied in the pilot area of Tinos island

Estimate
d waste
generati
on

Source
Separation Ratio

kg inh1 yr-1

%

% of
recyclables1

% of appropriately
source sorted
recyclables2

Organics

223

7 (composting)
30 (animal feed)

-

98.6

Paper/paperboard

70
90.5

94.4

89.4

57.4

78.8

76.5

78.4

98

98

72.2

-

-

144.7

45.5

89.3

86.1

433

34

90.7

87.9

Waste component
category

Paper/paperboard
packaging
Mixed paper & other
Plastic & Metal
Plastic & Metal
packaging
Plastic & Metal
other
Glass
Glass packaging
Glass (other)
Rest waste
Total Packaging
Total Dry
Recyclables
Total MSW
1 corresponds

24.8

Recovery rate

45.2
60
36.8
23.2
15
14.5
0.5
65
76.1

to the material which was source separated according to the provisions of the ISWM Plan including

also mis-sorted material which was also recycled to the RSC facility (i.e. source separated paper that was placed
in the plastic &metal bin)
2 corresponds

5.4

to the material which was source separated according to the provisions of the ISWM Plan

Results of distributed questionnaires throughout the project implementation

In total throughout the project implementation, 3 sets of questionnaires have been
distributed to the participating households:
- 1st questionnaire before the launching of the ISWM scheme (distributed in 20122013/Deliverable 2-2(+) submitted with Inception Report) to investigate the
willingness for participation in the proposed ISWM scheme and receive useful
feedback
• 92% responded positively for willing to participate in the new ISWM scheme
and
• 95% responded that they believed that recycling will bring important
benefits and enhance the status of their community.
nd
- 2 questionnaire during the implementation of the ISWM scheme (distributed in
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-

2014/Deliverable 4-5(+) submitted with Final Report) to investigate the familiarity,
assess the participation in the proposed ISWM scheme for dry recyclables and
investigate the willingness for participation in the proposed biowaste scheme and
receive useful feedback.
• almost 70% feeling satisfied and using the equipment distributed for the
source separation of dry recyclables and
• 82% responded positively for willing to participate in the biowaste ISWM
scheme.
rd
3 questionnaire towards the end of the implementation phase (distributed 4
months before the end of the project in 03/2015/Deliverable 4-6(+) submitted
with Final Report) to evaluate the familiarity, assess the participation in the
proposed full ISWM scheme including dry recyclables and biowaste) and receive
useful feedback.
• almost 85% feeling satisfied and using the equipment distributed for the
source separation of dry recyclables and biowaste,
• regarding the participation in the ISWM scheme, the respondents answered
that 95% disposed paper/paperboard in the dedicated yellow bin and 5%
in the mixed waste bin, 92% disposed glass in the dedicated orange bin
and 8% in the mixed waste bin, 97% disposed plastic in the dedicated red
bin and 3% in the mixed waste bin and 87% disposed metal in the
dedicated red bin and 13% in the mixed waste bin.
• regarding the source separation of biowaste and composting in the
prototype unit in Panormos area, 34% responded positively in
participating in the separate biowaste collection scheme, 26% responded
that they disposed biowaste in the mixed waste bin and 40% responded
that they use alternative methods such as feeing of domestic animals or
practicing home composting, with animal feeding being the mot
prominent method in these rural areas.

The abovementioned questionnaires have been distributed as additional deliverables in the
course of the project implementation in order to perform an internal monitoring and
assessment of the opinions and acceptance of the targeted population regarding the
launching, implementation and progress of the ISWM scheme applied.
These questionnaires provided the ISWM TINOS working team with valuable feedback on
the daily implementation issues, recording the views of the participants for the new service
provided by Tinos Municipality so as to determine well in advance any problems and apply
corrective actions if needed. The applied ISWM scheme was well accepted by the
participating population of the targeted areas of Tinos.
The following graphs depict the information collected regarding the opinions of the
targeted population from 2012-2015.
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1st Questionnaire results:
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2nd Questionnaire results:

3rd Questionnaire results:
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5.5

Overall evaluation of the pilot ISWM scheme implementation in the selected areas
of Tinos island

To enhance the low participation rate in the biowaste source separation scheme,
strengthening of dissemination activities towards large producers and extension of the
collection network to adjacent, additional communities could be suggested. These aspects
has been principally taken into consideration in the development of the full-scale ISWM plan
for the whole island of Tinos.
From the total recyclables of the target area, it was found that 45.5 % were sourceseparated and captured by the applied ISWM scheme. This ratio is quite lower than the
national target set of 65%, since the scheme was targeting mainly packaging waste materials
which is about half the quantity of total recyclables (Zorpas et al, 2015) [38]. The increase of
the source separation ratio could be achieved by employing supplementary methods of
waste collection, such as the creation of Green Points on the island. The creation of “Green
Points” is an idea with multiple advantages, both ecological and economical, for waste
management and organized recycling schemes. Up to date, no “Green Point” is operating in
Greece, in any municipality, although it is a practice that in the rest of Europe is very
common. “Green Points” and “Centres of Recycling, Education on Source Separation”
constitute key elements for improving waste sorting, according to the recently revised
NWMP (2015) regarding the future waste management planning in Greece (ΕΣΔΑ, 2015
[37]). Overall, the separately collected recyclables and biowaste (composting & local
practices) accounted for 34% of MSW generated in the target area (148.2 kg cap-1 yr-1).
These MSW quantities were effectively diverted from landfilling, owing to the
implementation of the ISWM scheme.
In terms of the ISWM scheme performance, the achieved recovery rate of the source-sorted
dry recyclable waste was 90.7% on average. These results are considered satisfactory given
that the average packaging waste recovery rates in Greece (‘blue bin collection system’)
ranges between 50-60%. The latter low rates are affected by ‘informal collection systems’
(illegal withdrawing and sale of valuable materials from the blue bins, avoiding the official
collective alternative management systems of Packaging and Packaging waste) (Municipality
of Athens, 2012 [68]). Nevertheless, in Tinos island and the pilot examination area no such
case of informal collection schemes has been reported. The high recovery rate of MSW
materials, for the pilot case of Tinos island, could be mainly related to the selected method
of the separation of packaging waste in different streams compared to the mixed packaging
system which is applied nationwide.
Regarding the evaluation of the information collected through questionnaires, throughout
the project implementation, it can be concluded that the responses collected showed that
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the participating population wanted, supported and accepted well the proposed ISWM
scheme. Even though the targeted areas where isolated communities with no access and
facilities for proper waste management and recycling, the filled questionnaires revealed that
the LIFE programme that supported the development of the necessary facilities (network for
separate collection of recyclables & biowaste, prototype and innovative composing unit,
Waste Transfer Station) and promoted educative and informative campaigns, achieved the
activation, sensitization and ensured the citizens’ participation throughout the project
implementation, which is a very important aspect and prerequisite when applying recycling
programs.
Regarding the social benefits derived from the pilot scale implementation of the
demonstrated ISWM scheme, the following social indicators have been estimated:
New jobs created:
Regarding the pilot scale implementation of the demonstrated ISWM scheme, one (1)
person was moved from his department and employed for (i) the Source-separation of dry
recyclables and transfer for temporary storage in containers and (ii) source-separation and
on-island composting (Panormos WWTP) of biowaste, given the lack of financial resources
for new personnel of the Municipality of Tinos. However, it is believed that the operation of
the ISWM TINOS scheme would be smoother if one more person was employed in order to
be responsible for the dry recyclables scheme (1 person) and the biowaste scheme (+1
person).
Other social benefits (reaching/training/education/raising awareness of the public):
The figures estimated for the pilot scale application of the ISWM scheme have been derived
considering the various dissemination, educational, information and raising awareness
campaigns organized and implemented throughout the project duration (Table 22).
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Table 22 Social indicators about the project implementation impact

At the beginning
of the project
(number of
individuals)
0

At the end of the
project
(number of
individuals)
400

Public
body/bodies

0

20

Private for profit

0

30

Pupils (of school
age)

0

50

The figures were provided considering the students population in
local schools.

Members of
interest groups

0

200

Professionals

0

300

The figures were provided considering the raising awareness
events, the participation in networking workshops, the training
sessions and the final conference of the project where various
interested groups (local population, local & regional waste
management actors, representatives from national and
international bodies and research institutions) had the
opportunity to be informed about the project
The figures were provided considering the raising awareness
events, the participation in networking workshops, the training
sessions and the final conference of the project where
professionals had the opportunity to be informed about the
project

General public
and/or type(s) of
stakeholders
Individuals/Local
population

Comments

Dissemination and raising
awareness tools used

The figures were provided considering the targeted population by
the ISWM TINOS project and the distribution of questionnaires
performed during its implementation.
The figures were provided considering the dissemination and
networking activities of the project team, as well as the contacts
established with Public Bodies (ministry, municipalities, regional
authorities) during the project.
The figures were provided considering the dissemination and
networking activities of the project team, as well as the contacts
established with private companies (waste management,
construction, technical, consulting companies) during the project.
Workshops,
Other training or
educational events
Seminars,
Workshops,
Conferences,
Platform meetings,
Other training or
educational events
Networking (mandatory),
Seminars,
Workshops,
Conferences,
Platform meetings
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6

Conclusions

Within Europe, more than 300 islands are inhabited by more than 3% of the total EU
population, i.e. 15 million residents live in areas experiencing permanent disadvantages and
vulnerabilities, such as shortage of natural resources, economic and demographic stresses
that pose additional pressure to environmental problems. Given that, waste management is
considered one of the biggest challenges.
The island regions face specific challenges on waste management, since they are closed,
sensitive systems and as such they are much more burdened compared to the mainland
regions by the application of non-rational waste management practices. Transportation
costs of waste to mainland centralized facilities incorporate imply huge management costs,
making recycling a non-attractive solution.
However, international experience has shown that the sorting at source of waste combined
with the appropriate treatment technologies can be a viable alternative for the
comprehensive solution of the problem with multiple socio-economic and environmental
benefits.
The present deliverable report presented a comprehensive methodology on the
development, implementation and evaluation of an integrated solid waste management
scheme in line with the Waste Framework Directive 2008/98/EC in selected communities of
Tinos island (Greece).
For the first time, in Greek insular communities, a holistic separate collection of dry
recyclables and biowaste was implemented in order to facilitate recycling and further
valorization of high-purity materials. The applied integrated solid waste management
scheme proved to be efficient and effective as it led to satisfactory source separation rates
of packaging waste, reaching 86.5% of total packaging waste generated (including mixed
paper). Moreover, it captured approximately 15.5 kg cap-1 y-1 source-sorted biowaste that
along with other local practices (e.g. use as animal feed), the total diversion rate from
landfill reached 37.0% of biowaste produced.
Overall, the pilot scheme (including local practices) diverted from landfilling 34.2% of the
total generated Municipal Solid Waste, accounting for 148.2 kg/cap/y.
The pilot ISWM TINOS system revealed the efficiency of the source separation method and
the importance of the active commitment and participation of the local population.
It was shown that the high purity, source-sorted MSW materials could be valorised more
effectively as:
(i) higher diversion of waste from the landfills could be achieved;
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(ii) better opportunities for recovery and recycling are provided, minimizing the needs
for extraction of virgin raw resources;
(iii) and consequently, various materials with improved quality and value could return to
the market as products
(iv) The qualitative and quantitative information gathered in the course of the ISWM
scheme implementation is considered of high added value for future studies,
since no reliable time series on waste generation and composition exist for the
island of Tinos.
Overall, the pilot ISWM system was evaluated as an efficient, integrated and decentralized
approach for island regions that can provide a sustainable solution for islands like Tinos, and
other remote areas so as to use the particular geographic characteristics as opportunities to
improve their waste management status and achieve resource efficiency.
These results shall be use in order to provide guidance to develop an up-scaled sustainable,
cost-efficient and flexible waste management plan, using alternative scenarios, to cover the
needs of the whole island (Deliverable 5-3 of the project).
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7

Annexes

7.1
20

Annex I: Classification of MSW according to the European Waste Catalogue
Table A: Classification of MSW according to the European Waste Catalogue
MUNICIPAL WASTES (HOUSEHOLD WASTE AND SIMILAR COMMERCIAL,
INDUSTRIAL AND INSTITUTIONAL WASTES) INCLUDING SEPARATELY
COLLECTED FRACTIONS.

20 01

separately collected fractions (except 15 01)

20 01 01

paper and card board

20 01 02

glass

20 01 08

biodegradable kitchen and canteen waste

20 01 10

clothes

20 01 11

textiles

20 01 13* solvents
20 01 14* acids
20 01 15* alkalines
20 01 17* Photochemicals
20 01 19* Pesticides
20 01 21* fluorescent tubes and other mercury-containing waste
20 01 23* discarded equipment containing chlorofluorocarbons
20 01 25

edible oil and fat

20 01 26* oil and fat other than those mentioned
20 01 27* paint, inks, adhesives and resins containing dangerous substances
20 01 28

paint, inks, adhesives and resins other than those mentioned in 20 01 27

20 01 29* detergents containing dangerous substances
20 01 30

detergents other than those mentioned in 20 01 29

20 01 31

cytotoxic and cytostatic medicines
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20

MUNICIPAL WASTES (HOUSEHOLD WASTE AND SIMILAR COMMERCIAL,
INDUSTRIAL AND INSTITUTIONAL WASTES) INCLUDING SEPARATELY
COLLECTED FRACTIONS.

20 01 32

medicines other than those mentioned in 20 01 31

20 01 33* batteries and accumulators included in 16 06 01, 16 06 02 or 16 06 03 and
unsorted batteries and accumulators containing these batteries
20 01 34

batteries and accumulators other than those mentioned in 20 01 33

20 01 35* discarded electrical and electronic equipment other than those mentioned in 20
01 21 and 20 01 23 containing hazardous components (6)
20 01 36

discarded electric and electronic equipment other than those mentioned in 20
01 21, 20 01 23 and 20 01 35

20 01 37* wood containing dangerous substances
20 01 38

wood other than that mentioned in 20 01 37

20 01 39

plastics

20 01 40

metals

20 01 41

wastes from chimney sweeping

20 01 99

other fractions not otherwise specified

20 02

garden and park wastes (including cemetery waste)

20 02 01

biodegradable waste

20 02 02

soil and stones

20 02 03

other non-biodegradable wastes

20 03

other municipal wastes

20 03 01

mixed municipal waste

20 03 02

waste from markets

20 03 03

street cleansing residues

20 03 04

septic tank sludge

20 03 06

waste from sewage cleaning

20 03 07

bulky waste
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20

MUNICIPAL WASTES (HOUSEHOLD WASTE AND SIMILAR COMMERCIAL,
INDUSTRIAL AND INSTITUTIONAL WASTES) INCLUDING SEPARATELY
COLLECTED FRACTIONS.

20 03 99

municipal wastes not otherwise specified

NOTE: Any waste marked with an asterisk (*) is considered as a hazardous waste pursuant to
directive 91/689/EEC on hazardous waste, and subject to the provisions of that Directive unless
Article 1(5) of that Directive applies.
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7.2

Annex II: Classification of packaging waste according to the European Waste Catalogue
Table B: Classification of packaging waste according to the European Waste Catalogue

15

WASTE PACKAGING; ABSORBENTS, WIPING CLOTHS, FILTER MATERIALS AND
PROTECTIVE CLOTHING NOT OTHERWISE SPECIFIED

15 01

packaging (including separately collected municipal packaging waste)

15 01 01

paper and cardboard packaging

15 01 02

plastic packaging

15 01 03

wooden packaging

15 01 04

metallic packaging

15 01 05

composite packaging

15 01 06

mixed packaging

15 01 07

glass packaging

15 01 09

textile packaging

15 01 10*

packaging containing residues of or contaminated by dangerous substances

15 01 11*

metallic packaging containing a dangerous solid porous matrix (for example asbestos),
including empty pressure containers

NOTE: Any waste marked with an asterisk (*) is considered as a hazardous waste pursuant to directive
91/689/EEC on hazardous waste, and subject to the provisions of that Directive unless Article 1(5) of
that Directive applies.
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7.3

Annex III: Template pages of the specially designed data recording sheet
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7.4

Annex IV: ‘Frequently Asked Questions’ (FAQ) document for the operation of the ISWM
scheme (in Greek)
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7.5

Annex V: Daily checklist of volunteer – households
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7.6

Annex VI: Protocol for waste sampling and composition analysis of MSW in the selected
communities (in Greek)
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7.7

Annex VII: Record Forms for waste sampling and composition analysis of MSW
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7.8

Annex VIII: ‘Guidelines sheet’ for volunteer – households (in Greek)
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7.9

Annex IX: Oral Presentation for volunteer – households (in Greek)
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7.10 Annex X: Photos from the event of ‘Waste Sampling Week’
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