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3. Executive Summary

The LIFE project: “COMWASTE — Promotion and implemt&tion of systems for the
production of high quality compost from biodegraéabhousehold waste separated at
source - LIFEO3 ENV/GR/205” deals with the use of gpecifically designed and
constructed prototype system at pilot scale apjpdioa in order to demonstrate and
document the feasibility of the simultaneous seacallection and composting of the
household biodegradable organic waste at source. bEmeficiary/coordinator of the
project is the National Technical University of aAtts (NTUA) while the Municipalities
of Kifissia, Acharnes and Nea Halkidona of Atticaditon are the partners of the project.
This is the first attempt in Greece to establisthsa system for simultaneous separation
/composting at source and it will be the basiduitir— scale introduction in other
Municipalities and Communities in the country ard. Hhe design and development of
the new prototype system includes all state —thfe— art notions and ideas with respect
to technological and scientific aspects.

The final technical report presents initially atraguction to the subject of the project
(composting of biodegradable organic waste in ggnand composting of household
organic waste after separate collection at sourcepecific). Then, the COMWASTE
project framework is presented. The project cossudt eight tasks, six of which are
related to its technical development, one taskrsef® the dissemination/training
activities and one task includes all managerial@utdinating activities.

In addition, the technology that was developed apglied through the project is
described analytically, In particular, the methadyl and the procedures that were
applied for the implementation of the project, theans that were used for carrying out
the technical activities of the project as wellaaslytical description of the features and
the operation of the innovative prototype houselrolghposting system are given.

Moreover, the technical progress of the projeqiressented and evaluated in detail, and
the results that were obtained are given. The teahmevelopment of the project
included the following individual steps:

= A complete recording and analysis of the legistatizuropean and national
framework related to the management of solid waste

» Determination and assessment of the quantitatidegaalitative characteristics of
the household waste generated in the Attica regiogeneral, and in the three
Municipalities — partners specifically

» Recording and assessment of the existing pracsgsetems and plants applied for
the management of household waste in the Atticameg

= Identification, recording and assessment of theigbeharacteristics and habits
of the households in the Attica region. The reswds the acquirement of a clear
and representative picture of the existing condgithat prevail in the households
in the area under study in order to design andldpvan innovative system for
the simultaneous separate collection/compostirtgebiodegradable waste at the
source that would be tailored to the special charatics and needs of the people
that would be selected to participate in the mlgplication.

» Recording, extensive analysis and assessment ckssicstories (management
schemes and plants) that focus on the collectiah wifization of the organic
fraction of waste at source. In particular, all gfregrams and systems (pilot and
large scale applications), as well as their tecinietails were recorded, aiming
at the acquisition of a complete and up-to-datdupgc with regard to their
application (problems that are faced during the lementation, ways of



elimination of these problems, conditions of apgtiien, degree of participation
of the citizens, results from their application.gtc
Recording of the available composting systems (@®npins) that are used for
the utilization of the biodegradable organic frastiof waste at source were
recorded. In particular, an analytical descriptidrine operation of these systems
as well as of their technical characteristics/fesguvas carried out, with the aim
to obtain a representative and complete view caomegrtheir use (advantages and
disadvantages, conditions and restrictions of appbtn, quality of product,
categories of solid waste that can be treatedintes#@ time period, operation
mode, etc.).
Once the extensive analysis of all applied systams techniques related to
composting in household was completed, an evalat@s carried out aiming to
determine the most suitable and efficient systeB3ssystems were evaluated).
The evaluation of the systems was carried out Wia tevelopment and
application of a multi-criteria method of analysihich was based on a wide
range of criteria that were numerically weighed ighéng factors) according to
their importance (degree of importance). Througl #malysis of the results
obtained from the comparative evaluation via the ltincuteria method,
conclusions were drawn concerning the effectiveradsthe available systems.
These conclusions were used as a preliminary lhasithe development of the
proposed system.
Then the prototype household composting systemdesigined, developed, tested
and manufactured taking into account:
- The lab testing of the operation and the efficieaf three alternative household
composting systems that are available in the market
- The experience of the working group of the NTW&he composting process
- The results from the thorough lab testing of pleeformance of the individual
components of the prototype system
- The results of the re-examination of the fundiarf the prototype system, as a
whole, in order to make sure that the requiredguerénce has been achieved
Afterwards, 100 pieces of the prototype system wWitih operational functions
and high performance were manufactured. 90 commpsiystems were installed
in the 90 selected households (30 in each MunitypalAlso 8 more systems
were installed in the households of 8 members ®NMUA scientific team and 2
systems were installed in the Laboratory of Envimental Science and
Technology of NTUA. The installation of the systemas the household was
carried out by the members of the NTUA working grami collaboration with the
members of the working groups of the three Munidiea/partners. The
householders were provided with the prototype sysas well as with additives
that are used for the best development of the psoard the for the improvement
of the quality of the end-product. These extra miate were zeolite (Greek
clinoptilolite, mature compost and sawdust.
Specially organized training modules (for the repraatives of the Municipalities
and the participating households) have taken pilacerder to assist people in
separating/composting the biodegradable wasteraehBor this purpose:
- Special training modules were organized by thedhpartners where, where
members of the working group of the NTUA explairdigtails, the functions and
the use of the prototype system. These traininglules took place at the
premises of the three Municipalities (three moduwés$-12 householders were
held in each Municipality). Special adhesive infatime material was prepared by



NTUA and distributed to the householders that arigpating in the individual
training modules.

- Printed material was prepared by NTUA and disteld in collaboration with
the three Municipalities/partners to the particiganf the three workshops—
awareness events that took place in the three Npatites. This material
contains information about the composting procedtire prototype system and
the program in general.

- Additional training was given by the working gmof NTUA and the partners,
to the householders during the implementation pfiastallation of the prototype
system at each household). The members of theibemgfexplained analytically
the use of the system and demonstrated its operatiothe householders in
practice (training of the householders on site).

Theimplementation of the programme lasted for a sigffictime in order that the
householders become familiar with the activity lué separation and composting
of the biodegradable waste at their householdscandider it as a daily common
practice. The householders separated and compthstdaiodegradable waste as
trained, using the prototype equipment with whisbythave been provided. The
working groups of the NTUA and the partners wereamstant communication
with the householders participating in the progréwsits at the selected
households on a regular basis, frequent phone caomeation, at least once a
week) in order to overcome potential difficultiesdamalfunctions. In addition,
the householders were provided with a telephonebeunwhere they could get
all required information by the working group of NA. Further explanations and
directions were given to some householders at dgnhing, when the system
was installed. Also, in few cases, additional mstions were given to some
householders during the operation of the systenormer to improve the
performance of the system (e.g. elimination of tbéors). Overall, the
implementation of the program ran smoothly and twoperation of the
householders with the members of the individualkvay groups was continuous
and efficient.

Additionally, appropriate questionnaire (a clead aasy to be filled in form) was
developed and distributed to the householders thatticipated in the
implementation of the program in order to complétaegularly with their
observations about the operation of the systenn,Alsiring the visits that took
place by the working groups to the households, temidil observations and
comments were recorded, after interviews that weoamtacted with the
householders.

Moreover, compost samples from all the participdtedseholds as well as from
the composting systems that operated at the prerafdbe NTUA were collected
and analysed properly at the lab of the NTUA ineordo determine the
quantitative and qualitative characteristics of greduct and assess its quality
level.

Then, themplementation of the program was evaluated through

I. the analysis and the assessment of the confahedilled in questionnaires that
were distributed to the householders as well agghdhe observations and remarks
obtained by the working groups during their visttshe households.

ii. the analysis and the evaluation of the restiitg were obtained by carrying out
appropriate measurements and analyses for thendetgion of the qualitative and
quantitative characteristics of the compost samphed were taken during the
implementation of the program



iii. identification of the problems that arisen thg the implementation of the
program (problems related to the interest of thepfeeinvolved, to the time needed
for the development of the composting process,afigbe system according to the
instructions that were given to the householders) edand presentation of the
solutions that were provided in order to overcohesé problems.
According to the content of the questionnaires, eopnoblems were determined
mainly during the first stages of the implementagowogram (first composting cycle) due
to the fact that the householders were not fullyifiar with the use of the prototype
composting system. The direct and on time respofighe members of the working
groups in combination with the high level of colba@tion of the householders led to the
quick and efficient elimination of each problem.

Also, the individual and the overall results of dadoratory analyses of the compost
indicated that the compost is of a high qualityelefas it was confirmed by the values of
the quantitative and qualitative characteristiod e non presence of phytotoxicity) and
it fulfills the legislative quality standards fdsisafe use.

» Finally, aframework of guidelines and specifications were alieped for the
implementation of the program in larger scale aatkmtial incentives that may
promote its successful implementation were givetsoAa preliminary cost-
benefit analysis was carried out, through whichg thiability of the
implementation of the program in large scale idamed. In particular: all the
examined alternative scenarios are viahle the viability of all the alternative
scenarios provides the Local Authorities with thbility to select the
management scheme that fits better to their needdpr all the alternative
management schemes, the potential benefit incraasesrrespondence with
served population. Nevertheless, the Municipalitigth low population as
well as the Communities also benefit from the aggilon of the household
composting system, improving their economic balameefor Municipalities
with relative high population (e.g Municipality @éfcharnes) the application
of the system is still viable even in the cases mwhke biodegradable
household waste fraction is not diverted complefedyn the mixed municipal
waste (the citizens do not separate at source ritieeequantity of this waste
stream)

In addition, details on the site visits that weaeried out for the purposes of the project
are provided.

Furthermore, analytical information related to tfissemination and training activities
that were implemented as well as their output aesented.

Specific focus is given to the overall evaluatioh tbe project as well as on the
conclusions obtained through its implementation.e Timain parameters from this
evaluation are presented synoptically, below:
= The technical development of the project (six téchintasks) was carried out
successfully and in accordance to the proposahefproject, qualitatively and
quantitatively. All the individual targets that veeset per task were achieved and
the outcomes and the deliverables, that were ferese the proposal, were
obtained adequately.
= Concerning the management of the project, everytpimceeded smoothly and
the collaboration between the NTUA (Beneficiarydahe three Municipalities
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(partners) was efficient and productive. The projgas developed according to
the initial proposal and no modifications (techhicéinancial, project —
organisation) were made.

» The reproducibility and the application of the pitgpe system in large scale is
well — documented.

= A significant number of benefits are obtained Jmee timplementation of the
project (direct/quantitative environmental benefitpositive impacts on
environmentally significant issues or policy areakng-term/qualitative
environmental benefits, long-term sustainabilibnd-term/qualitative economic
benefits, long-term/qualitative social benefits)iethare point out in the report.

= The outcome of the project has a great impact ltéhal actors involved in the
field of the generation and management of the Hmldesolid waste

= The content and the outcome of the COMWASTE prageetcharacterized by a
high level of innovation at national and internatiblevel

In addition, the after-LIFE plan to continue andpamd the dissemination and the
communication of the results and the outcome of @M@MWASTE project via the
development of several actions is described, analijt.

Finally, the actual project realization against blaseline implementation plan is given in
the form of aGantt — chart, while comments on the costs thaewesurred through the
project are provided.

4. Introduction

The successful diversion of biodegradable organista/ from landfill relies on the
separation of this waste stream at the source.siViie biodegradable organic fraction
can be extracted from mixed waste, this is lab@riaud tedious and in many cases leads
to the recovery of biodegradable organic matefia low quality (due to the presence of
impurities). Separation at source offers the oppoty of a high quality clean feedstock
for composting and the prospect of an uncontamihpteduct. A clean waste collected
via separate collection at source is more likelyniet compost quality standards and be
suitable for use, leading to environmental beneS8esparation of biodegradable waste at
source also facilitates the promotion of home costipg or composting within local
communities or development of central compostirgjesys for more communities. This
management route has two major advantages: i. nhieoemental impacts of trasport
and handling of organic waste are avoided ii. thmost product could be used by the
householders, realizing environmental benefits fitbim substitution of the use of other
market products (e.g. synthetic fertilizers). Aduhlly, separating their own waste
stream will raise the awareness of householderardey waste generation and help
develop a sense of responsibility for their waste.

More generally, composting as a technology is addetand suitable for treating wastes
in a variety of socio-economic and geographicaafmns. Despite the range of treatment
technologies from simple/conventional home compgssichemes to centralized systems,
both the technology and the associated collectystems can be implemented relatively
simply and inexpensively. The most important basri® composting household waste
are: i. to achieve suitable separation of orgarasterii. to match demand with supply of
compost in a competitive market iii. to ensure appate quality and health standards
for compost.

Through the COMWASTE project, all the aforementibriessues are confronted by
developing and implementing an innovative systenttie composting of the separately
collected organic household waste (kitchen wasteha source and utilising for the
production of a stabilised useful end product. Téystem was implemented at three
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Municipalities of the Attica Region of Greece (Maipality of Acharnes, Kifissia and
Nea Halkidona). It is characterised by flexibiliggpnvenience in use and capability to
treat small quantities of waste in a short timaqekrat households. The specific means
for the design, construction and operation of tlystesn were set after thorough
examination of all the alternative available tedbgees/systems, by performing
laboratory research and experiments and accorditigetneeds and characteristics of the
households under concern.

This is the first attempt in Greece to establisbhssystem for simultaneous separation
/composting at source and it will be the basis fidl — scale introduction in other
Municipalities and Communities in the country and. Hhe design and development of
the new prototype system includes all state —thfe— art notions and ideas with respect
to technological and scientific aspects.

In particular, the actions and means involved lierdevelopment of the project were:

Recording and assessment of data concerning European and national
legislative framework covering biodegradable hooelwvaste ii. qualitative
and quantitative characteristics of the househadtavin Attica Region iii.
management practices and systems implemented in atea under
examination iv. special characteristics/habits ofigeholds in the three
Municipalities that participated in the project.

Identification and analysis of success storiesoncerning best practices on
separate collection and composting at source andernative
technologies/systems

Design and development of the prototype systetaking into account the
existing state-of-the-art technologies, the charéstics and special needs of
the households involved as well as the resultsnodxdensive lab work that
was developed specifically for this purpose.

Organization of the implementation of the programme through i.
information campaign to the public ii. selection tafget households iii.
construction and thorough testing of the prototgpstem iv. installation of
the system at the households, v. training of peoplelved with the use of
the system, on its use vi. identification of thetgmtial applications and
further use of the stabilised product

Implementation of the programme and organisation of raising
awareness events

Evaluation of the results obtained from the implematation of the
program — Suggestions for full scale introduction bthe system,through:

i. evaluation of the participation level of the péoinvolved ii. evaluation of
the quantitative and qualitative characteristicghef compost produced at
households iii. identification of the problems arg during the
implementation iv. identification of potential intéses that may promote
the successful implementation of the system v. ldgweent of guidelines
and specifications for the implementation of thegpam on a larger scale v.
carrying out of a preliminary cost-benefit analydwr the full scale
implementation of the program (examination of itsvity).

Dissemination of the project content, progress ancksults

Management of the project and reporting to the EC

The main expected results — objectives from thdempntation of the project are:



e The residents of the participating Municipalitiespossess a high level of
environmental awareness and a sense of respotysibilitheir waste ii. were
trained on the separate collection and compostimgganic wastes

e The overall household waste quantity that mustsfieaned to landfill sites
will be decreased

e The environmental impacts and cost of waste tramgpa handling will be
minimised

e The waste recovery, recycling and reuse are pramote

e The principles of waste prevention and minimisat®oanhanced

e The problem of finding markets for the stabilisedguct will be solved, (the
end-product is uncontaminated since a high quallgan” feedstock is used
for composting)

e The project serves as a pilot for introducing thibesne on a larger scale,
since it is characterised by high reproduction pitéé and demonstrative
character.

5. LIFE-project framework

The COMWASTE project consists of eight tasks. Sigks are related to the technical
development of the project, one task refers todissemination/training activities and
finally one task includes all managerial and cooating activities. The duration of the
project was 33 months, after approved extensiol foonths that was given by the EC.

In particular:

Task 1: Assessment of the Existing Situation

This task consists of four subtasks:

Subtask 1.1:Analysis of the European and National Legislativenfri@work related to the
biodegradable household waste so as to obtainaa pleture of the requirements, the
activities, the actions and the constraints thatrelated to this field.

Subtask 1.2:Determination and assessment of quantitative araditgtive data of the
biodegradable household waste in Attica region.

Subtask 1.3:Identification and evaluation of the existing preges, systems and plants
for the management of household waste in the Atgtpon, which is the area under
examination.

Subtask 1.4:ldentification and assessment of the specific adtarstics and habits of
households in the Attica region and especialljhmthree Municipalities that participate
in the project.

Task 2: Identification and analysis of success st@s in relation to the management
of biodegradable household waste at source

This task consists of two subtasks:

Subtask 2.1:Analysis of success stories on separate colleatimhcomposting at source.
Subtask 2.2:Evaluation of the alternative technologies used thiedsystems related to
the management of biodegradable household wastedp European level.

Task 3: Design _and development of an_appropriate totype system for_the

collection and composting at source

This task consists of two subtasks:

Subtask 3.1: Design of the appropriate prototype system for #imultaneous

collection/composting at the source, after thoroeglamination of all the alternative

10



state-of-the-art technologies and according to mleeds and characteristics of the
households under concern

Subtask 3.2: Development of the prototype system (technical atteristics and
specifications)

Task 4: Organization of the implementation of the pogramme

Task 4 consists of five subtasks:

Subtask 4.1: Development of an information campaign in the Muypalities under
concern.

Subtask 4.2: Selection of the households that will participatehe programme.
Subtask 4.3:Construction and testing of the system

Subtask 4.4:Installation of the system in the selected housihol

Subtask 4.5:Training of the people involved on the use of thstam according to its
operational and technical specifications

Task 5: Implementation of the Programme

This Task includes the following:

Subtask 5.1: Implementation of the programme for a sufficiemigth of time in order
that both the householders and the representaiivibee Municipalities become familiar
with the activity of the separation and compositighe biodegradable household waste
and consider it as a daily common practice. Thesbbolders separate and compost the
biodegradable waste as trained in Subtask 4.5¢g us& prototype equipment with which
they were provided. Also, compost samples are takehanalysed in order to determine
its quality characteristics and its suitability fse.

Subtask 5.2:0rganisation of raising awareness events

Task 6: Evaluation of the results from the implemetation of the
programme/Suggestions for full - scale introductiorof the system

Task 6 consists of four individual subtasks:

Subtask 6.1: Evaluation of the participation of the people ilwesl as well as the
quantitative and qualitative characteristics of pheduct

Subtask 6.2: Identification and analysis of problems encourderduring the
implementation — Development of solutions in order overcome the problems
encountered

Subtask 6.3:ldentification of the potential incentives that ynaromote the successful
implementation of the system

Subtask 6.4: Development of guidelines and technical specificet for the
implementation of the program on a larger scale

Task 7: Dissemination of the project results
This task runs continuously during the whole pewbdthe development of the project. It
includes the dissemination of the results of theggmt, as well as the training activities.

Task 8: Management and reporting to the European Cmmission

This task covers the whole time period of the mbjend includes (a) the effective
management of the project and fulfilment of thevaots included, on time (Subtask 8.1)
and (b) the preparation and submission of reported EC (progress reports, interim and
final technical and financial reports) (Subtask) 8.2
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The Beneficiary and coordinator of the projectis NTUA, while Anaptyxiaki Kifissias,
Municipality of Acharnes and Municipality of Nea Halona are the partners of the
project. NTUA is the scientific responsible for #éifle Tasks concerning the technical
development of the project (Tasks 1 — 6) as well batng responsible for the
Dissemination/Training and Management Tasks (Taskd 8, respectively). The three
partners are involved in all Tasks while their mawontribution is concentrated on
Subtask 1.2 (Determination and assessment of thantitgtive and qualitative
characteristics of the household waste in Atticgi&®, Subtask 1.3 (Identification and
evaluation of the existing urban waste managemeattipes in Attica Region),
Subtaskl.4 (Identification and assessment of tkeiapcharacteristics of the households
in the three Municipalities), Task 4 (Organisatairthe implementation program) Task 5
(Implementation of the program), Subtask 6.1 (Eax@dun of the participation of the
people involved in the pilot program) Subtask 6l@eftification and analysis of
problems encountered during the implementation veld@ment of solutions), Subtask
6.4 (Development of guidelines for the implememwtatof the programme on a larger
scale), Task 7 (Dissemination and training aceegitiand Task 8 (Management).

In the following Tables, analytical information given related to the role and the
responsibilities of the personnel of the beneficemd the partner that participated in the
implementation of the project.

NTUA
Name Role and responsibilities
M. Loizidou Coordination of the activities of allasks — Supervision of their implementation —

Scientific and managerial responsible of the prtoje©verall coordinator of the project

K. Haralambous Analyzed the legislative material with regard te thanagement of solid waste, assegsed
the data concerning household waste generation madagement practices in the
Municipalities and Communities of the Attica Regiosupervised the analyses and
measurements carried out for the characterizafitimeohousehold waste generated in the
three Municipalities as well as the proceduresttiier distribution of the questionnaire o
the householders of the three Municipalities.

Analysed and evaluated the data concerning sustasss and best practices in the fi¢ld
of separate collection and composting of organistevat source, which collected by the
other members of the working group.

Analysed and evaluated the collected data conmugraiternative systems for separate
collection and composting of waste at source, dpead the multi-criteria analysis
method, set the groups of criteria and weight factger criterion, applied the multi-
criteria analysis and evaluated the results. Ateweloped the guidelines for the design
of the system according to the results of the aimly

Involved in the preparation of material for thearrhation campaign, the selection of the
households that participate in the programme aedptieparation of training printed
material.

Supervised the activities concerning the lab tgstihthe system and participated in the
training courses. Participated in the disseminadictivities of the project.
Participated in the implementation of the pilot gmaim — Supervised the 9 working
groups that were established for the pilot impletaéon in the three Municipalities
Evaluated of the implementation of the pilot pragra Supervised the lab analyses of the
household compost — Participated in the developmittite guidelines for the large scale
application of the program.

Participated in the management activities — Prdigaraf reports
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A. Papadopoulos Analyzed the legislative materi#th wegard to the management of solid waste, asdess
the data concerning household waste generation madagement practices in the
Municipalities and Communities of the Attica Regiosupervised the analyses and
measurements carried out for the characterizafitimeohousehold waste generated in the
three Municipalities and developed as well as trecgdures for the distribution of the
questionnaire to the householders of the three dipatities.
Collected, through primary recording, the data eoning success stories and bpst
practices in the field of separate collection anchposting of organic waste at source,
analysed and evaluated the collected data.
Analysed and evaluated the collected data conugraiternative systems for separate
collection and composting of waste at source, dpead the multi-criteria analysis
method, set the groups of criteria and weight factger criterion, applied the multi
criteria analysis and evaluated the results. Heldged the guidelines for the design|of
the system according to the results of the analysis
Involved in the preparation of material for thearrhation campaign, the selection of the
households that participate in the programme aedptieparation of training printed
material.

Supervised the activities concerning the lab tgsbinthe system.
Participated in the dissemination and trainingatidis of the project.
Participated in the implementation of the pilot gmaim — Supervised the 9 working
groups that were established for the pilot impletaéon in the three Municipalities
Evaluated of the implementation of the pilot pragra Carried out of lab analyses of the
household compost — Participated in the developmittite guidelines for the large scale
application of the program as well as in the depeient of the preliminary cost-benefit

analysis.
Participated in the management activities — Prdigaraf reports
K. Moustakas Collected the necessary data conaeth@European and national legislative framework

with regard to the management of solid waste a$ agkthe primary data concerning
household waste generation and management in théchalities and Communities of
the Attica Region.
Participated in carrying out of the lab analyses m@asurements for the characterization
of the household waste generated in the three NMpalittes and in the distribution of the
questionnaire and had contacts with the housetmlder
Collected, through primary recording, the data eoning success stories and bpst
practices in the field of separate collection anchposting of organic waste at source,
analysed and evaluated the collected data.
Collected primary data concerning alternative systefor separate collection and
composting of waste at the source and participatéioe development and application |of
the multi-criteria analysis.
Involved in the preparation of material for theamhation campaign and the training
courses as well as in the lab testing of the system
Participated in the dissemination activities of theject and prepared informative
material.
Participated in the implementation of the pilot gnam - Evaluated of the
implementation of the pilot program — Carried otitlab analyses of the househald
compost — Participated in the development of théalimes for the large scale
application of the program as well as in the depedent of the preliminary cost-benefit

analysis.
Participated in the management activities — Prdigaraf reports
S. Liappa Collected the necessary data concerhmgtiropean and national legislative framewprk

with regard to the management of solid waste.
Participated in the collection of the primary datacerning household waste generation
and management in the Municipalities and Commusigfethe Attica Region.
Participated in carrying out of the lab analyses m@asurements for the characterization
of the household waste generated in the three Npalites, distributed the
questionnaire and had contacts with the housetmlder
Collected, through primary recording, data congegréuccess stories and best practices
in the field of separate collection and compostihgrganic waste at the source
Collected primary data concerning alternative systefor separate collection and
composting of waste at the source and participatéioe development and application |of
the multi-criteria analysis.
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D. Vassilakopoulos|

Collected the necessary dataeroing the European and national legislative fraark
with regard to the management of solid waste.

Participated in the collection of the primary datacerning household waste generation

and management in the Municipalities and Communibiethe Attica Region as well as

in carrying out of the lab analyses and measuresnfamt the characterization of th
household waste generated in the three Municipaliti

Distributed the questionnaire and had contacts thithhouseholders.

Collected, through primary recording, data congegrsuccess stories and best pract
in the field of separate collection and compostihgrganic waste at the source
Collected primary data concerning alternative systefor separate collection ar
composting of waste at the source and participmtéioe development and application
the multi-criteria analysis.

E. Doulami

e

ces

d
of

Collected the necessary data conceth@dcuropean and national legislative framewprk

with regard to the management of solid waste.
Participated in the collection of the primary datacerning household waste generat]
and management in the Municipalities and Commusigfethe Attica Region.
Participated in carrying out of the lab analyses measurements for the characterizaf
of the household waste generated in the three Npalites.

Distributed the questionnaire and had contacts thighhouseholders.

ion

ion

Collected, through primary recording, the data eoning success stories and bpst
practices in the field of separate collection anchposting of organic waste at source.

Collected primary data concerning alternative swstefor separate collection ar
composting of waste at the source and participmtéioe development and application
the multi-criteria analysis.

Participation in the preparation of training prohtenaterial, in the lab tasting of th
system as well as in the training courses

Participated in the dissemination and training viteéls of the project, prepared a
distributed informative material and participated the development of the proje
website.

Participated in the implementation of the pilot gnam - Carried out of lab analyses
the household compost — Participated in the dewedmp of the guidelines for the larg
scale application of the program.

E. Poulla

Collected the necessary data concerhm@tiropean and national legislative framew
with regard to the management of solid waste. €ipdied in the collection of th
primary data concerning household waste generaémd management in th
Municipalities and Communities of the Attica Regidarticipated in carrying out of th
lab analyses and measurements for the charactenzitthe household waste genera
in the three Municipalities, distributed the questiaire and had contacts with t
householders.

Participated in the preparation of training printedterial and in the lab tasting of t
system.

Participated in the implementation of the pilot gnam - Carried out of lab analyses
the household compost

d
of
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e
e
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I. Glekas

Collected data concerning the Europeahrational legislative framework with regal
to the management of solid waste as well as thegyi data concerning household wal
generation and management in the Municipalities@oohmunities of the Attica Regio

rd
Ste
.

Participated in carrying out of the lab analyses me@asurements for the characterization

of the household waste generated in the three Npalittes. Distributed the
questionnaire and had contacts with the housetmlder

Collected, through primary recording, the data eoning success stories and b
practices in the field of separate collection anthposting of organic waste at sour
analysed and evaluated the collected data.

Participated in the dissemination activities of gineject, in the design and lab tasting

est
Ce,

of

the system — Participation in the preparation efréports.
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D. Glekas

Collected the necessary data concerhmgtiropean and national legislative framevxi)rk

with regard to the management of solid waste a$ agthe primary data concerni
household waste generation and management in théchalities and Communities @
the Attica Region. Participated in carrying outtleé lab analyses and measurements
the characterization of the household waste ges@rat the three Municipalities
distributed the questionnaire and had contacts thighhouseholders.

g
f

for

Collected, through primary recording, the data eoning success stories and bpst
practices in the field of separate collection anchposting of organic waste at source,

analysed and evaluated the collected data.
Participated in the dissemination activities of gineject, in the design and lab tasting
the system. Participation in the preparation ofrdports

C. Michalopoulos

of

Collected data concerning thedlegive framework with regard to the management of

solid waste, household waste generation and marageractices in the Attica Region|.

Collected, through primary recording, data congegrsuccess stories and best pract
in the field of separate collection and compostihgrganic waste at the source.
Involved in the design of the system, in the lattitg of the system and participated
the training courses.

Participated in the implementation of the pilot gnam - Carried out of lab analyses
the household compost

K. Loizou

Collected data concerning the legislatiramework with regard to the management
solid waste, household waste generation and marageractices in the Attica Region
Collected, through primary recording, the data eoning success stories and b
practices in the field of separate collection anthposting of organic waste at sour
analysed and evaluated the collected data.

Involved in the design as well as in the lab tegtihthe system

E. Salta

Participated in the preparation and thstion of the questionnaire and they ha
contacts with the householders

A. Sgourovassilaki

Participated in the preparateomd distribution of the questionnaire and they h
contacts with the householders.
Participated in the implementation of the pilot gnaam - Evaluated of th
implementation of the pilot program — Carried otitlab analyses of the househag
compost
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M. Naoum

Collected, through primary recording, tti@ta concerning success stories and
practices in the field of separate collection anthposting of organic waste at sour
analysed and evaluated the collected data.

Participated in the disseminating activities of tpheoject, in the preparation an
distribution of informative material.

pest
ce,

d

A. Lekkas

Collected, through primary recording, ttata concerning success stories and
practices in the field of separate collection anthposting of organic waste at sour
analysed and evaluated the collected data.

Involved in the development and application of tindti-criteria analysis

Participated in the implementation of the pilot gnam - Carried out of lab analyses
the household compost

best
ce,

of

B. Kanouta

Collected primary data concerning al@we systems for separate collection 3§
composting of waste at the source and participmtéioe development and application
the multi-criteria analysis.

Participated in the preparation of training printadterial and in the lab tasting of t
system.

and
of

ne

A. Mentzis

and

Participated in the collection of datancerning alternative systems, the development|
application of the multi criteria analysis, as wa#f in the design and testing of
system. Participated in the preparation of the ntspo

Participated in the implementation of the pilot gnaam - Evaluated of th

e

implementation of the pilot program — Carried otitlab analyses of the househald
compost — Participated in the development of théalimes for the large scale
application of the program as well as in the depeient of the preliminary cost-benefit

analysis.
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. Mantzourani

Participated in the collection ohmary data concerning alternative systems for sepa
collection and composting of waste at source.
Participated in the implementation of the pilot gnaam - Evaluated of th
implementation of the pilot program — Carried otitlab analyses of the househq
compost — Participated in the development of théalimes for the large sca
application of the program as well as in the depeient of the preliminary cost-bene
analysis.

Al

-

Id

fit

. Farmakis

Participated in the collection of prigndata concerning alternative systems for sepa
collection and composting of waste at source.

Participated in the implementation of the pilot gnaam - Evaluated of th
implementation of the pilot program — Carried otitlab analyses of the househag
compost — Participated in the development of théalimes for the large sca
application of the program as well as in the depeient of the preliminary cost-bene
analysis.

rate

-
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fit

. Kourmoussis

Involved in the preparation of matefor the information campaign and the traini
courses as well as in the lab testing of the system
Participated in the dissemination activities of theoject in the preparation an
distribution of informative material and in the @éapment of the project website.

implementation of the pilot program — Carried otitlab analyses of the househq

. Karlis Participation in the preparation of tia printed material, in the lab tasting of the
system as well as in the training courses.
Participated in the dissemination activities of theoject in the preparation and
distribution of informative material and in the @éapment of the project website.

. Naoum Participated in the dissemination anchingi activities of the project as well as in the
preparation and distribution of informative matéria

. Malamis Participated in the dissemination aadhiing activities of the project. Also, participdte
in the preparation and distribution of informativeaterial and in the updating of the
project website. Participated in the preparatiothefreports.
Participated in the implementation of the pilot gmnam - Evaluated of the
implementation of the pilot program — Carried otitlab analyses of the househald
compost — Participated in the development of théalimes for the large scale
application of the program as well as in the depeient of the preliminary cost-benefit
analysis.

. Kokkalis Participated in the pilot implementatiof the program

. Diamantis Participated in the implementation thfe pilot program - Evaluated of the
implementation of the pilot program — Carried otitlab analyses of the househald
compost

. Malamis Participated in the implementation ofe ttpilot program — Evaluated of the
implementation of the pilot program — Carried otitlab analyses of the househald
compost

. Naoum Participated in the implementation of tipdot program - Evaluated of the
implementation of the pilot program — Carried otitlab analyses of the househald
compost

. Xydis Participated in the implementation of th@lot program - Evaluated of the
implementation of the pilot program — Carried otitlab analyses of the househald
compost

. Stylianou Participated in the implementation tie pilot program — Evaluated of the
implementation of the pilot program — Carried otitlab analyses of the househald
compost

. Xapeshis Participated in the implementation ¢fe tpilot program — Evaluated of the
implementation of the pilot program — Carried otitlab analyses of the househald
compost

. Inglezakis Participated in the implementation dfe pilot program - Evaluated of the
implementation of the pilot program — Carried otitlab analyses of the househald
compost

. Sgourou Participated in the implementation of tpilot program - Evaluated of the
implementation of the pilot program — Carried otitlab analyses of the househald
compost

. Margaritis Participated in the implementation d¢fie pilot program — Evaluated of the

Id

compost
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D. Poulla

Participated in the implementation of tipdlot program — Evaluated of th
implementation of the pilot program — Carried otitlab analyses of the househq
compost

Municipality of Nea Halkidona

V. Papaeuthimiou
I. Lardis

Visited the households in the Municipality, hadeimiews with the householders and

distributed and filled in the questionnaires

Provided suggestions and opinions concerning theiapcharacteristics of the prototype

system (collaboration with the working group of N&Aldnd the other two partners).
Responsible for the organisation and implementaifcthe information campaign in the|
Municipality, the selection of households in thilunicipality, the arrangements for th
installation of the prototype system in the seléctouseholds as well as for t
organisation of the training courses

Supervised the procedures for the installation lnd systems at the househo
Participated in the implementation of the pilot gmaim at their Municipality —
Supervised the working group of their Municipalityat was established for the pil
application — Participated in the evaluation of pilet program.

Coordination of the activities carried out by thidianicipality

E. Litsa

A. Kokolatou

G. Gaitanos

E. Kolovou

A. Tsiantis

S. Galanopoulou
A. Ntegiannakis
P. Leutakis

Visited the households in the Municipality, hadeiviews with the householders a
distributed and filled in the questionnaires

Provided suggestions and opinions concerning theiahcharacteristics of the prototy
system (collaboration with the working group of N&Aldnd the other two partners).
Participated in the organisation and implementatibthe information campaign in the
Municipality, the selection of households in thilunicipality, the arrangements for th
installation of the prototype system in the seléctoouseholds as well as in t
organisation of the training courses

Distributed of informative material to the citizemd their Municipality and other

Municipalities in the Attica Region.

Participated in the procedures for the installatanthe systems at the househo
Participated in the implementation of the pilot gmaim at their Municipality —
Collected of compost samples that were transfearehe lab for chemical analyses.
Also, Mr Leutakis participated in the developmeifittioe preliminary cost — benef

ir
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he
ir
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he

ds

analysis for his Municipality.

Municipality of Acharnes

|. Kada
E. Avramidou
A. Katara

Visited the households in their Municipality, haderviews with the householders aj
distributed and filled in the questionnaires

Provided suggestions and opinions concerning theciab characteristics of th
prototype system (collaboration with the workingpgp of NTUA and the other tw
partners).

Responsible for the organisation and implementatibthe information campaign i
their Municipality, the selection of householdstlir Municipality, the arrangemen
for the installation of the prototype system in fiedected households as well as for
organisation of the training courses.

Supervised the procedures for the installation fed systems at the househo
Participated in the implementation of the pilot gnam at their Municipality —
Supervised the working group of their Municipalthat was established for the pil
application. Participated in the evaluation of pilet program.

nd

0]

n
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Coordination of the activities carried out by thiiunicipality

17



N. Georgakopoulos | Visited the households in their Municipality, haderviews with the householders and
D. Tzanos distributed and filled in the questionnaires.
N. Rafailidis Provided suggestions and opinions concerning theciap characteristics of the
P. Ramantani prototype system (collaboration with the workingpgp of NTUA and the other twp
I. Gakis partners).
F. Milonas Participated in the organisation and implementatibrihe information campaign in
D. Markoutsaki their Municipality, the selection of householdstleir Municipality, the arrangements
A. Ntougiourtgoglou | for the installation of the prototype system in gedected households as well as in the
P. Zomas organisation of the training courses
E. Lamrakaki Distributed of informative material to the citizew$ their Municipality and othef
D. Tzanos Municipalities in the Attica Region.
Participated in the procedures for the installatadnthe systems at the households
Participated in the implementation of the pilot gnam at their Municipality —
Collected of compost samples that were transfaoéhe lab for chemical analyses.
Also, D. Markoutsaki and A. Ntougiourtgoglou paip@ted in the development of the
preliminary cost — benefit analysis for their Mupality.
Anaptyxiaki Kifissias
A. Korrogiannaki | Visited the households in their Municipality , hisdlerviews with the householders apd
E. Agrogianni distributed and filled in the questionnaires
Provided suggestions and opinions concerning theiapcharacteristics of the prototype
system (collaboration with the working group of N&Aldnd the other two partners).
Responsible for the organisation and implementaifcthe information campaign in thejir
Municipality, the selection of households in thilunicipality, the arrangements for the
installation of the prototype system in the seléctouseholds as well as for the
organisation of the training courses.
Supervised the procedures for the installation lnd systems at the households
Participated in the implementation of the pilot gmaim at their Municipality —
Supervised the working group of their Municipalityat was established for the pilpt
application. Participated in the evaluation of piilet program.
Coordination of the activities carried out by thidianicipality
A. Aggelidou Visited the households in their Municipality, haderviews with the householders ahd
A. Varela distributed and filled in the questionnaires
G. Giannakopouloy Provided suggestions and opinions concerning theiapcharacteristics of the prototype
V. Grammatikou system (collaboration with the working group of N&Aldnd the other two partners).
M. Latsou Participated in the organisation and implementatibthe information campaign in thejir
G. Leontaridis Municipality, the selection of households in thiiunicipality, the arrangements for the
S. Mprinias installation of the prototype system in the seléctoouseholds as well as in the
S. Moraiti organisation of the training courses
G. Papanastasiou | Distributed of informative material to the citizemd their Municipality and othef
P. Zoukou Municipalities in the Attica Region.
Participated in the procedures for the installatafnthe systems at the households
Participated in the implementation of the pilot gmaim at their Municipality —
Collected of compost samples that were transfearehe lab for chemical analyses.
Also, V. Grammatikou and M. Latsou participatedhr development of the preliminaty
cost — benefit analysis for their Municipality.
6. Description of the applied technology

The project focuses on the design, developmenirestdllation of a prototype system in
households for the simultaneous separation and asting of the biodegradable organic
fraction of urban waste at source. The householghroc materials that could be
separated/composted by the system are residuemafffom the kitchen such as bread,
cereals, fruits, vegetables, residues of garderk woch as leafs, grass, herbs, etc. The
technology that was applied for the implementatibthe project included the following:
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Technigues and methods for the analysis _and compdree evaluation of the
alternative composting practices and systems
Prior to the design and the construction of thetqiype system, all the available
methods, techniques and systems used for hous&ooighosting are described and
analyzed:
e Composting in open provision of piles on the groondh the interior of artificial
cavities
e Composting piles in the interior of artificial feing
e Composting piles inside closed baskets (Static @xmting baskets, Turned or
reversed composting baskets, Composting baskets mvéchanic stirrer and
Complex baskets of automated provisions)

After the extensive analysis of all applied systemd techniques related to composting,
an evaluation was carried out aiming in the deteation of the most suitable and
efficient systems (33 systems were evaluated).eMaduation of the systems was carried
out via the development and application of a neriteria method of analysis which is
based on a wide range of criteria that are numlgriceeighed (factors of gravity)
according to their importance (degree of importanthese criteria are divided into three
main categories (groups of criteria) that also ramenerically weighed: Technological
criteria, Environmental criteria  and Economidenia. Through analysis of the results
obtained from the comparative evaluation via mediieria method, conclusions
concerning the effectiveness of the available systeiere extracted. These conclusions
were used as a preliminary basis for the developofehe proposed system.

Then, three household composting systems availablbe market were provided in
order to examine their operational functions andgomance, under actual conditions,
using organic waste from the households of theetManicipalities that are participating
in the project. The examination of each compostiygiem was developed by applying
the procedures referring to their operational awthical characteristics (e.g. quantity of
waste, treatment time period, mixing and aeratimmddions) through four experimental
cycles. During each experimental cycle, all theadatlated to the operational
performance of the systems was recorded and &ftecampletion of the experimental
procedure, samples of the product were collected anobjected to laboratory
measurements and analyses in order to determirie dhantitative and qualitative
characteristics. The parameters that were exanfimeéach sample are: pH, Organic
Matter, Total Organic Carbon, Humic substancesGiiratio.

According to i. the observations that were recordedng the operation of the systems
and ii. the results obtained from the characteopabf the end products process, the
overall performance of the systems was determindceaaluated.

Design, development, manufacture and installationfdhe prototype systems

Then, taking into consideration: i. the resultsapféd from the lab testing of the three
systems ii. the overall evaluation of the perforoeaanf the three systems and iii. the most
effective technical and operational characteristidsthe other systems that were
examined through the application of the multi-ecréeanalysis and based on the
experience of the working team on the developmeontrol and optimization of the
composting process, the first version of the conepts of the prototype system were
manufactured and tested.

After the completion of the lab testing of the wmidual components of the prototype
system, the first pieces of the entire system wesaufactured and their functions were
19



re-examined in order to ensure that the requiredopeance has been achieved. By
completing this re-examination, the technical cbemastics of the entire system were
finalized and the 100 pieces of the prototype systeere produced and installes
follows: 90 composting systems were installed | 9 selected households (30 in each
Municipality), 8 systems were installed in the helusids of 8 members of the NTUA
scientific team and 2 systems were located in tinerBhmental Science and Technology
Laboratory.

Training of the householders

Specially organized training modules (for the repreatives of the Municipalities and
the participating households) have taken place S0 ta assist people in

separating/composting the biodegradable waste meh&or this purpose, information
and training material has been distributed to thdi@pants of the training sessions.
Additional training was given to the people thattiggpated in the programme, during
the installation of the system at each householso,Ahe working groups (NTUA and

Municipalities) were in constant communication witite householders participating in
the program (visits at the selected householdguéet phone communication) in order to
overcome potential difficulties and malfunctions.

Evaluation of the implementation of the pilot progamme

Then, the implementation of the program was evatlifirough:

I. distribution of monitoring questionnaires whithe participants have to complete
regularly, and also at the end of the period ofpila implementation.

ii. visits by the members of the working groupstihe households participating in the
program, on a regular basis and discussions wélntiuseholders.

iii. identification of the problems arisen duringhet implementation of the
collection/composting scheme at source.

iv. evaluation of the quantitative and qualitatstearacteristics of the compost that was
produced using the prototype systems. The paramébat were examined for each
sample, using standard methods, were: MoistureeobnpH, organic content (% Corg),
nitrogen content (% N), carbon/nitrogen ratio (G/tdce metals (Na, K, Ca, Mg, Cr, Cu,
Zn, Pb, Ni) and phytotoxicity.

Based on the overall evaluation of the pilot impéestation of the program, guidelines
and specifications for its implementation at adargcale were developed. Also, potential
incentives that may promote the successful impleatiem of the system were provided.
The main features and operational functions (tesgirspecifications) of the prototype
household composting system are given below:

Details on the operation of the prototype system
Operation mode of the system
The prototype system is based on the mechanicahgistirring of household organic
materials that are fed on a continuous basis thirowggtical flow. It consists of four
individual, segregated, successive compartmest®|/laws:
¢ Feeding compartment
Composting process compartment
Compartment for the collection and removal of costpo
Compartment for the collection and removal of ledeh

Feeding compartment
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The capacity of the feeding semi-cylindrical conpent is 9.615 liters. The feeding of
the organic wastes is achieved through the manaaément of its rotating cap.

After inserting the organic wastes into the feedingipartment the rotating cap is closed
manually, isolating the content from the extermalionment.

The average quantity of biodegradable organics rgésa by a typical household (four
persons) is estimated to be 2 kg or 1,6 liter. Asult, the capacity of the feeding
compartment is adequate for the storage and modirmgganics that are generated within
a time period up to four days. For the optimum apen of the system, it is suggested
that the feeding compartment must be emptied avarydays.

The transfer of the organics from the feeding te tomposting compartment is

accomplished via manual rotation of the diaphragfrthe mixing/stirring shaft (rotation

up to 180), as illustrated in the following figure.
- I,

Composting process compartment

The capacity of the composting cylindrical compaminis 66 liters and it receives
organic household waste on a continuous basis. dilee of the organics in the
compartment comprises of layers of organics witfiedint level of degradation, as
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presented in the following figure (the lower layars related to degraded or/and partially
degraded organics while the upper ones includeekeinput of organics.

The aeration of the substrate in the compostingpastment is achieved by manual
stirring. According to the design of the systehg brganic material is stirred when new
material is entered from the feeding to the compgstompartment.

The favorable temperature conditions (mesophilid grermophilic composting phases)
are developed when the volume of the organic naterthe composting compartment is
about 24 liters (a volume of organics that are ged by a typical household within two
weeks).

The moisture content of the organics that is suegeto composting sustains between 55
to 60%, w/w of fresh material, a level that is fealnle for the development of the
process. This, is achieved by using specific aggtisuch as sawdust together with the
biodegradable organics. Additionally, the use ofdiast facilitates the aeration of the
compost pile.

Compartment for the collection and removal of costpo

During the rotational movement of the stirrer, niegsh material enters into the core of
the process while the lower shaft mixes the congabstganic particles upwards of the
separation grate. During the mixing, the composisghnic particles pass through the
grate grid and they accumulate in two compost recsp

Each one of the two semi-cylindrical receptors hasapacity of 14.735 liters (total
volume of collected compost up to 29.47 liters) asmhsequently, are filled after
continuous operation of the system for a time peab55 to 65 days. Nevertheless, it is
suggested to be empty every month. The composptaseare detached manually, using
the specific hatches of the cylindrical jacket #&mel compost is removed.
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Compartment for the collection and removal of ledel

The compartment for the collection of the leachafest are generated during the

composting process, is the lowest part of the systed its capacity is 19.283 liters. The

leachates from the composting compartment enter tiné leachate compartment via

gravity, initially though the grate to the composmpartment and then though vents that
are incorporated to the compost compartment.

Special attention is given to odors control, byngsspecific additive (natural zeolite of
Greek origin) in the process. Also, mature compastl sawdust are added to the
composing compartment in order to facilitate theedl@oment of the process.

The prototype system has significant comparativeaathges, compared to the other
available household composting systems, since it Mlae following unique
characteristics:

» Separate feeding system: Minimization of odoursmfrdhe composting
compartment during feeding of fresh organic makesamplified and fluent
feeding procedure

= Composting compartment (reactor vessel) that idated from the feeding
system: avoidance of mixing of fresh organic matewith the composted
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material, the procedures of insertion of fresh piganaterial and the collection
of composted material do not affect the compogbiragedures.

= Collection of the compost on a continuous basis

= Collection of leachate

= Agitation system without contacting waste with casip

= Use of specific additives and in particular, i.noiptilolite - a natural zeolite of
Greek origin - that assists to the control of odaod the improvement of the
quality of the composted product, ii. mature compasd sawdust for the
improvement and the acceleration of the processldpment .

= The composting system operates on a continuous lfesntinuous feeding of
new organics in parallel with continuous removatofmposting product.

(fom[oartment for the collection Compartment for the collection
of leachates of compost
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Feedingof kitchen waste through Collection of compost
the rotation of the feeding compartment cap

Removal and use of compost
7. Technical progress, Results and Deliverables

General

The project was realised in an appropriate pilailesan order to demonstrate and
document the feasibility of separate collection ammmposting at source and more
specifically in the households. The technical depeient of the project was materialised
through the implementation of six tasks, as desdrémalytically in the following text:

Task 1: Assessment of the Existing Situation

This task consists of four subtasks, details ofcWlaire given below.

In Subtask 1.1,a complete recording and analysis of the legisgtaftimmework related to
the management of solid waste was carried out, lwimcludes the objectives, the
principles, the requirements and the restrictitias tondition the individual stages of the
activities of the management of solid waste, abnat and EC level.

The analysis of the national and EC legislationfasused on those provisions that
concern the management of urban, non-hazardousewastl particularly of the

biodegradable fraction of these waste, which ctris8 the waste stream under
examination through the COMWASTE project.

The EC legislation concerning the management ofmrivaste includes Directives,
Regulations, Decisions and Resolutions (Indicayivd®irective 75/442/EC on solid

waste, Resolution 97/311/EC on EC waste managepuicy, Directive 99/412/EC on
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waste sanitary landfilling, Directive 2000/72/EC omaste incineration, Decision
2000/532/EC on establishment of the Waste CataloDeeision on the questionnaire
related to the application of the provisions of tlaadfill Directive in the member states,
Regulation 2002/2150/EC on waste statistics, Daexii003/33/EC for the determination
of criteria and procedures for landfilling of wastirective 94/62/EC on packaging
wastes etc.) These legislative provisions either iar effect as such, or constitute
replacements, revisions or completions (amendmenhixevious relevant statutes. Apart
from the existing European legislative framewonqQyisions regarding the management
of solid waste, which are under development, ase edcorded and analyzed completely.
These provisions concern consultations and propagalirectives or regulations, aiming
at the revision of certain older statutes and thesage of potential future requirements
and restrictions regarding to the management a saste.

National (Greek) legislation includes laws and #oMinisterial Decisions. These
provisions in their existing form are harmonizedhmelevant Community legislative
provisions and also describe measures, terms amtitioms that govern the practices of
the management of solid waste.

In addition, the Community and national legislatifamework that concern the
management of solid, non-hazardous, waste arergegsan appropriate tables. For each
legislative provision, information is given relatea the year coming into force and the
object that it examines. Moreover, the Communitgidiative provisions and the
corresponding national ones that have been dravareipresented.

Meetings with the competent authorities in Greeaeehbeen arranged in order to fully
understand and analyse the legislation and in dodiee able at a later stage to establish a
system that will satisfy the targets set by thestaxy legislation in relation to the
management of this special waste stream. Spedyficaketings were arranged between
the working team of NTUA and representatives frdme Ministry of Environment,
Regional Planning and Public Works, ACMAR and ALAGAIl the relevant authorities
have been cooperated and there is a great conoetineo part to design and develop
appropriate systems that will facilitate the enémnent of the relevant legislation.

The activities of subtask 1.1 were carried outh®yworking team of the NTUA.

All the data and information related to the develept of subtask 1.1 are included in
Deliverable A.1 that was submitted to the EC wiité first progress report.

Subtask 1.2 referred to the determination and assessment ®f gimntitative and
qualitative data of the household waste generatdatié Attica region in general and in
the three Municipalities — partners specificallyréview of all relevant existing studies
concerning the household waste was carried ouewduhtacts have been made with the
representatives from each municipality and commyuoitAttica region and visits took
place in order to retrieve all the information reqd. The data collected, completely
reflects the existing situation related to the urbeaste that is generated in the most
populated Prefecture of the country, and are teeltr®f the primary recording of data,
since those available from the competent autherdre either not updated or incomplete.
The result of this activity was the determinatidntlee potential overall biodegradable
quantities in the region that can be utilized ameldssessment of their quality in order to
be able to design a suitable system for the sepadection/composting of organics at
source. Also, measurements and analyses of theeholdswaste generated in the three
Municipalities — partners took place and the datmuaed have been verified.
Specifically:

e The quantities of waste that are generated in Bhacticipality and Community of
the Attica Prefecture (92 Municipalities and 30 Qoumities) have been
recorded.
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e The quantity of waste produced per inhabitant,dasy, for each Municipality and
Community was determined, aiming at the establistinoé the tendencies of
change of this quantity during time and with rega@ the particular
characteristics of each region.

e The qualitative and quantitative characteristicthef waste generated in the three
Municipalities that participated in the program weecorded and analyzed by
carrying out measurements and analyses.

NTUA was responsible for the implementation of thisbtask, while the working groups
of the three Municipalities - partners provided adabncerning the household waste
generated in their Municipality and participatedtime collection of the primary data
(through visits and contacts) from other Municipa and Communities in the Attica
Region. Also, the three partners provided the rssggshousehold waste samples for
carrying out the appropriate measurements and semlyy NTUA.

The data and information concerning the developnoérdubtask 1.2 are analytically
presented in Deliverable A.2 that was submittetthéoEC with the first progress report.

Subtask 1.3dealt withthe identification and evaluation of the existingagiices and
systems and plants applied for the management uddimld waste in the Attica region,
which is the area under examination. All relevanidges and past research have been
examined. In addition, meetings with the local auties have been organised and the
current status with respect to the managementlzEruwaste was thoroughly examined.
Also, the existing problems and constraints havenbidentified. The authorities were
very cooperative since they consider the manageofdrnibdegradable waste as a priority
for their municipalities in order to make the wholaste management system more
flexible, effective and environmentally sustainabMore specifically, after primary
search, collection, recording and assessment af de¢ presented:
e Quantitative data per Municipality and Communitgttdispose their waste to the
sanitary landfill located in the area of Ano Liasia
e Quantitative data per Municipality and Communitgtthransfer their waste to
semi — controlled or uncontrolled disposal sites
e EXxisting stations for transfer of waste as well th& Municipalities and
Communities that are served by them
e EXxisting programs for recovery and recycling of emals from municipal waste
in Attica region (recycling program of the Assomat of Communities and
Municipalities of the Attica Region, Greek Compamiy Recycling, Ecological
Recycling Society and individual Municipalities)
e Mechanic recycling and composting plant located tiea sanitary landfill in the
area of Ano Liosia.

NTUA was responsible for the implementation of tBighbtask, while the working groups

of the three Municipalities - partners provided adabncerning the household waste
management practices applied in their Municipadityl participated in the collection of

primary data through visits and contacts with reprgatives from other Municipalities

and Communities in the Attica Region.

All the data and information related to the devetept of subtask 1.3 are extensively
presented in Deliverable A.3 that was submittetthéoEC with the first progress report.

Subtask 1.4 included the identification, recording and assesgmof the specific
characteristics and habits of the households imAttiea region. This data was gathered

through selected visits to households, interviewth whe householders and filling in of
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guestionnaires that were prepared specificallyties purpose. It has been noticed that
people were interested in collaborate with the waylgroup of the project and therefore
provided correct and representative informatione Tésult of this subtask was to obtain
a clear and representative picture of the existomgitions that prevail in the households
in the area under study in order to design and Idpvan innovative system for the

simultaneous separate collection/composting ofhtieelegradable waste at source that
would be tailored to the specific characteristiogl @aeeds of the people that would be
selected to participate in the pilot applicatiolmeTquestionnaire that was distributed to
the householders was submitted to the EC with itisé progress report as Deliverable
A4

The three Municipalities - partners were activelydlved in the implementation of this
subtask, under the scientific/technical supervisminthe NTUA, since they were
responsible for the distribution and completiontlod questionnaires developed by the
NTUA. Approximately, 200 questionnaires were dimited and filled in by the
householders in each of the three Municipalitiest tparticipate in the project. The
evaluation of the content of the filled questiomeaiwas carried out by the NTUA in
collaboration with the three partners.

Overall, Task 1 was implemented according to ther@aged proposal, starting on
1.12.2003 and ending on 29.2.2004, as indicat€&hintt-chart.

Task 2: Identification and analysis of success st@s in relation to the
management of biodegradable household waste at saer

This task consisted of two subtasks, aiming ataittéevement of a clear, representative
and up-to-date picture related to the schemesmmgsand technologies that are applied at
European level for the management of the biodetptadaousehold waste at source. In
particular:

Subtask 2.1referred to the recording, extensive analysis assessment of success
stories (management schemes and plants) that toctise collection and utilization of

the organic fraction of waste at source.

All the programs and systems (pilot and large s@gelications), as well as their
technical details were recorded, aiming at the sttpn of a complete and up-to-date
picture with regard to their application (problentkat are faced during the

implementation, ways of elimination of these praoie conditions of application, degree
of participation of the citizens, results from thapplication etc.).

In Subtask 2.2all the available composting systems (compost)lilmet are used for the
utilization of the biodegradable organic fractiohveaste at source were recorded. A
description of the operation of these systems adl we of their technical
characteristics/features was carried out, with &ime to obtain a representative and
complete view concerning their use (advantages disddvantages, conditions and
restrictions of application, quality of product,tegories of solid waste that can be
treated, treatment time period, operation mode).etc

The necessary data for the implementation of skbtasl and 2.2 was obtained through

extensive literature review, search in the Interratiew of relevant projects which were

carried out in the framework of European and offregrammes as well as via contacts

with experts from all over Europe, USA and Canadd with operators of relevant

systems and schemes. The collected data and informaere evaluated by the working

group of the NTUA. All the data and information leadveen included in the Deliverables
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B.1 and B.2 (Deliverables of Subtask 2.1 and 2eBpectively), of the first progress
report.

It must be mentioned that additional informatiofated to the descriptions and analysis
of best practices (success stories) were obtaingthgd the site visits in Spain and
Portugal (28 of February — of March 2005). The purpose of these trips waactuire
the knowledge and exchange experience in the operat systems applied successfully
for the separation at source and stabilisationhef liodegradable organic fraction of
household waste (conditions and restrictions ofrtheplication, quality of the end
product, categories of solid waste that can betedggproblems that have been arisen
during the operation of the systems, ways to ovaeecthese problems, ways and means
for increasing the public interest, etc.). Two emmtatives of the NTUA, the
Municipality of Acharnes, the Municipality of Neaalidona and the Anaptyxiaki
Kifissias as well as one collaborator of the NTUAceordinator of the three partners
participated in these site visits. More specifigaihe participants were:

1. Prof. Maria Loizidou — Chemical Engineer, Professdr NTUA, Scientific
Responsible of the project

2. loannis Lekkas — Engineer

3. Eleni Doulami — Chemical Engineer, PhD candidatenioer of the Unit of
Environmental Chemistry and Technology of NTUA

4. loanna Kada — Civil engineer, Vice Mayor of the Hieical Service of the
Municipality of Acharnes

5. Anastasia Katara - Expert in finance, Municipalltgnsultant of the Municipality

of Acharnes, ex President of the Municipal SeratBevelopment

Virginia Papaefthimiou — Director of the Municipgliof Nea Halkidona

7. Elli Litsa — Civil Engineer at the Technical Sewiof the Municipality of Nea
Halkidona

8. Anna Korogiannaki — President of Anaptyxiaki Kii&s (site visits to Spain)

9. Pinelopi Katsianou — Civil Engineer of Anaptyxiaddfissias (site visits to Spain)

o

Furthermore, Dr. Valaora Georgia, member of theEL4FEnvironment monitoring team
in Greece, participated in the site visits to Spain

The first visit was held on thé'bf March 2005 in Barcelona. Specifically the pkteat
the Greek working groups visited were: Ecoparc Moatll, Sorting Plant, Composting
Plant and Controlled Disposal Site. On tH¥ @f March the Greek working groups
visited in Tarragona the following: Comarcal Counof Reus, Town Council of
Cambrils and Botarell Composting Plant. Finallye Breek team visited Porto’s waste
treatment installations on thd"4f March 2005 and in particular: Composting Plant,
Sorting Plant, Incineration Plant and Sanitary lfdind

The main conclusions obtained from the site vidéscribed above, are:

e The public opinion was favourable before the putylicampaigns but the
campaigns themselves have also helped in the suafethe schemes (high
effectiveness of the dissemination campaigns)

e There has been will by the Authorities involvedingplement the schemes and
coordinate with the Municipalities

e The local Authorities (Municipalities) are involvadtively in the implementation
of the management schemes

e The citizens, who have adopted the separatioreaddhrce as a common practice,
separate the compostable organics at the source.
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e The effective operation of the composting plantd #re production of a high
quality end product are based mainly on the propeparation of the
biodegradable fraction of the household wasteasturce.

e The schemes had some initial difficulties includieghnical constrains but these
were overcome as the required experience was gaittedugh the
implementation.

The full report concerning the site visits to Spaimd Portugal is attached as Appendix 1
of the interim technical report (it is re-numbesedB.3 in the final report).

Task 2 was developed according to the time — sdbexfuhe approved proposal, starting
on 1.3.2004 and ending on 31.5.2004, as indicat€hntt-chart.

Task 3: Design and development of an appropriate @totype system for the
collection and composting at source
This Task was divided into two individual subtasks described analytically, below:

Subtask 3.1included the recording, analysis and evaluationalbfthe alternative
composting systems and practices. In particulathalavailable methods, techniques and
systems used for composting were described angsathl

e Composting in open provision of piles on the groondh the interior of artificial
cavities

e Composting piles in the interior of artificial feing
e Composting piles inside closed baskets:

Static composting baskets

Turned or reversed composting baskets
Composting baskets with mechanic stirrer
Complex baskets of automated provisions

Once the extensive analysis of all applied systantstechniques related to composting
in household was completed, an evaluation wasezhauit aiming at the determination of
the most suitable and efficient systems (33 systgare evaluated).

The evaluation of the systems was carried outheadevelopment and application of a
multi-criteria method of analysis which was basedaowide range of criteria that were

numerically weighed (weighting factors) according their importance (degree of

that were also numerically weighed:
e Technological criteria
e Environmental criteria
e Economic criteria.

Through the analysis of the results obtained frbve ¢comparative evaluation via the
multi-criteria method, conclusions were drawn concey the effectiveness of the
available systems. These conclusions were used gwelaninary basis for the
development of the proposed system.
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All the data and information related to this suktgdescription of the multi-criteria
method that was developed and applied and thetsethalt were obtained) are included
in Deliverable C.1 that was submitted to the EChwlite interim technical report.

Subtask 3.2referred to the development of the prototype systa particular:

Three household composting systems available imtaeket were provided in order to
examine their operational functions and their penfance, under actual conditions, using
organic waste from the households of the three Mpalities that were participating in
the project. The examination of each compostirsesy was developed by applying the
procedures referring to their operational and te@incharacteristics (e.g. quantity of
waste, treatment time period, mixing and aeratimmddions) through four experimental
cycles. During each experimental cycle, all datateel to the operational performance of
the systems was recorded and once the experimmatzédure was completed, product
samples were collected and subjected to laborab@gsurements and analyses in order
to determine their quantitative and qualitativerelsteristics. The parameters that were
examined for each sample were: pH, Organic Maffetal Organic Carbon, Humic
substances and C/N ratio.

According to (i) the observations that were recdrdaring the operation of the systems
and (ii) the results obtained from the charactéomaof the end product process, the
overall performance of the systems was determindceaaluated.

Then, through the consideration of:

(1) the results obtained from the lab testing of thiedtsystems

(i) the overall evaluation of the performance of thedhsystems

(i)  the most effective technical and operational charatics of the other

systems that were examined through the applicatibrthe multi-criteria
analysis
and based on the experience of the working teamhendevelopment, control and
optimization of the composting process, the firstsion of the components of the
prototype system were manufactured and testethelmelvised Deliverable C.2 that is re-
submitted to the EC with the final technical repabalytical data and information
concerning the following issues are given:

e The lab testing of the operation and the efficieatyhree alternative household
composting systems that are available in the market

e The lab testing of the individual components of phetotype system

e The technical and operational characteristics efitidividual components of the
prototype system

e Dimensions of the components and manufacturing mahte

e Operational functions of the components in the ark of the operation of the
entire prototype system (from the feeding stagéh&ostage of collection of the
end product)

e Economical data concerning the cost for the manurfeg of the prototype
system as well as for its operation.

e Analytical technical specifications of the protogdysystem (full engineering
design) on which the manufacturing of the 100 mesas based.

e Evaluation of the performance of the prototype aystin relation to the
performance of the other available household cotmmpsystems (determination
of the improvements that were incorporated) andtifieation of its unique
characteristics, such as:

v' Separate feeding system
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Reactor vessel isolated from the feeding system
Collection of the mature compost on a continuoussha
Collection of leachate

Agitation system without contacting waste on conipos
Odour control system using specific additives
Operation of the entire system on a continuoussbasi

AN N N NN

Also, in March 2005, the scientific responsiblettod project traveled to Sofia and had a
meeting with the working group of Dr M. Zlateva.d@eding this trip, the following are
remarked: When the design of the prototype systemcbmposting at home was
completed, we were informed that another systemjustdoeen developed in Bulgaria by
the working team of Dr. Zlateva. As a result, tiis to Sofia was made so as to meet the
members of the working team of Dr. Zlateva andteeesystem that had been developed
in case some of our ideas were incorporated indy&tem. In fact, the Bulgarian system
was characterized by less advanced technology antynis designed to be placed in the
garden not near the kitchen, so the design of thdAwas considered superior. We had
discussions on home composting and still we cofiaieoin order to promote our system
for kitchen waste.

The activities related to the implementation oftagks 3.1 and 3.2 were carried out by
the working group of the NTUA. Finally, Task 3 wamplemented according to the
approved proposal, starting on 1.6.2004 and enafingl.1.2005.

Task 4: Organization of the implementation programne
Task 4 consisted of five individual subtasks, ascdbed below:

Subtask 4.1referred to the information campaign set up in khenicipalities under
concern. This publicity campaign involved directiling to householders as well as
visits to the households. Also, it included workshoorganized in the three
Municipalities, presentations and articles in neaysgs and the radio. The outcome of
these activities was an increase of the environahewareness of the residents of the
three Municipalities as well their willingness tarpicipate in the programme. Printed
material was prepared and delivered in the framkwbithe three workshops that were
held during October and November 2005. Analyticatiads and information about the
information campaign set up in the three Municiediis presented in the Dissemination
Task (Section 8 of the final technical report).

Subtask 4.2included the selection of the households that waqadticipate in the
program. The procedure was developed in such a waprder to ensure that
representative households with respect to the psrfat live at them, the age of the
individuals, the hours that they spend at homar ttesumption patterns, their standard
of living etc. would participate.

In Subtask 4.3 the system that was designed and developed diiaslky 3, was procured
and properly tested’he construction of the entire prototype systentuished individual
steps, as described below:

(1) Manufacturing of the first version of the comporseat the system, according
to the specifications, as determined after carryiogthe laboratory tests of
the three systems and taking into consideratiomthbst effective individual
characteristics/features of the other systemsatteafivailable in the market
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(i) Thorough testing of the performance of the indigidaomponents of the
prototype system

(i)  Suggestions for improvement of the performance bé tindividual
components of the system

(iv)  Manufacturing of the first pieces of the entiretptgpe system according to
the suggestions for improvement of the performanteits individual
components

v) Re-examination of the functions of the prototypstem, as a whole, in order
to make sure that the required performance has dgeaved

(vi)  Production of 100 pieces of the prototype systerth wiigh operational
functions and high performance.

In particular,the first two pieces of the entire prototype systemeweelivered in July
2005 and tested properly in the lab by the workyngup of the NTUA. During the
testing of the two pieces of the prototype systalinjata and observations related to their
operational performance was recorded. The tes@reamination of the functions of the
prototype system, as a whole was necessary in daodenake sure that the required
performance has been achieved.

In Subtask 4.4 the prototype composting systems were installedthe selected
households (December 2009Yore specifically, 90 composting systems have been
installed in the 90 selected households (30 in @é4chicipality). Also 8 more systems
were installed in the households of 8 members ef NTUA scientific team and 2
systems were installed in the Laboratory of Envinental Science and Technology of
NTUA. The installation of these 10 systems was akstiin order to obtain a clearer and
more direct view concerning the use of the systaohthe potential problems that may
arise. The installation of the systems at the hooisewas carried out by the members of
the NTUA working group in collaboration with the mbers of the working groups of
the three Municipalities/partners. The householdeese provided with the prototype
system as well as with additives that are usedHerbest development of the process.
These extra materials were: i. zeolite (Greek gliholite) for odor control and for the
improvement of the quality characteristics of thealf product, ii. mature compost in
order to support the starting of the process andawdust for improving the quality
characteristics of the raw material (increase a& tarbon that is available for the
development of the biochemical actions by the noigganisms as well as optimization of
the aeration conditions of the material that igettied to composting). Also the additives
are needed for the moisture control since the catimp process can be best developed
when the moisture content ranges from 55 — 60%.

Subtask 4.5focuses on the training of the people involved,tlo@ use of the system

according to its operational and technical speaiiftms. Especially organized training
modules (for the representatives of the Municipditand the participating households)
have taken place in order to assist people in adpgfcomposting the biodegradable
waste at home. For this purpose:

e Special training modules were organized by theetlpartners where, where
members of the working group of the NTUA explaindetails, the functions and
the use of the prototype system. These traininglules took place at the
premises of the three Municipalities (three modwés-12 householders were
held in each Municipality). Special adhesive infatime material was prepared by
NTUA and distributed to the householders that aigpating in the individual
training modules.
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e Printed material was prepared by NTUA and distedun collaboration with the
three Municipalities/partners to the participants the three workshops—
awareness events that took place in the three Npatitees. This material
contains information about the composting procedtire prototype system and
the program in general.

e Additional training was given by the working groupf NTUA, to the
householders during the installation of the prgietgystem at each household. In
particular, 9 individual teams were formed in ortteserve 10 households each.
Each team consists of 2-3 members of the benefieiad 1-2 members of the
partners. The members of the beneficiary explamealytically the use of the
system and demonstrated its operation to the holdesis in practice (training of
the householders on site).

NTUA was the overall responsible for the impleméntaof Task 4, while the working
groups of three partners were involved in the hbakk selection, in carrying out
appropriate arrangements for the installation efdfistems as well as in the organization
of the information campaign and the training cosrs&dditionally, the Municipalities
provided the tracks for the transfer and installatf the composting systems.

Problems encountered

According to the approved proposal, the activitidsSubtask 4.3 was planned to be
completed before 30.4.2005, but a short delay vwaserwed for its on time completion,
due to the following reasons:

(1) the procedures for the finalization of the detailechnical characteristics of
the system was time-consuming, since thorough nhaskarch for the
selection of the most appropriate manufacturer niggaired and a significant
number of contacts and meetings with the manufarguiook place in order
to finalize the details of the technical specifiocas of the system

(i) the manufacturing of the system had to be suppdayealdditional laboratory
tests and trials in order to re-examine its functemd achieve the highest
possible performance level.

(i) It was estimated that the required amount of mamsgded for starting the
production of the prototype systems would be ab&lawo months after the
submission of the interim report (end of May 2005)

As a result, a two-month extension of the duratainthis Task was requested on
18.7.2005 by the Beneficiary. Unfortunately, therke& search for the selection of the
most appropriate manufacturer and the contactsraealings with the manufacturers that
took place were extremely time-consuming. This, teddelay in carrying out the

additional laboratory tests and trials which weeeessary in order to finally examine the
function of the prototype system and achieve thghdn level of its performance.

Consequently, this led to a delay in the manufamguiof the system. Under these
conditions, a six-month extension of this Task weguested by the Beneficiary on
27.10.2005 and was given by the EC.

The problems faced during task 4 (organizationhef itnplementation of the program)
concerning the construction of the system weretdeal since the time extension was
given by the EC, the project ran smoothly.

The actual realization of Task 4 against the newr@amed implementation plan is

presented in the Gantt-chart.

Task 5: Implementation of the Programme
Task 5 consisted of two subtasks, as describedvbelo
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Subtask 5.1referred to the implementation of the programmar{sd on 1.11.2005
instead of 01.04.2005 after the extension givethbyEU, as described previously) and it
lasted for a sufficient time (until 31.08.2006) ander that the householders become
familiar with the activity of the separation andmuosting of the biodegradable waste at
their households and consider it as a daily comprantice. The householders separated
and composted the biodegradable waste as train&lilask 4.5, using the prototype
equipment with which has been provided.

As mentioned in Subtask 4.4, 90 composting systeme installed in the selected
households (30 households at each of the three dipatities). Also 8 more systems
were installed at the households of 8 members ef NMUA scientific team and 2
systems were installed in the laboratory of the kivay group of the NTUA. The
householders were provided with the prototype sysie well as with additives that were
used for the efficient development of the procésgarticular, the householders fed the
system with the appropriate biodegradable wastergéed at their kitchen together with
Greek zeolite of a specific proportion and doseriter to eliminate the odor and improve
the quality characteristics of the final productofgover, a low quantity of mature
compost is added to the system in order to sughercomposting process as well as a
specific quantity of sawdust for improving the dtyatharacteristics of the household
waste (in order to increase the carbon that wadadea for the development of the
biochemical actions in the composting compartmegnthie microorganisms as well to
optimize the aeration conditions and the moistunatent of the material that was
subjected to composting). These additives were igeolvby the NTUA. The product
obtained was temporarily stored by the househololeeppropriate biodegradable bags
that were provided by the three Municipalities. Toegs had the capacity to store the
quantity of compost that produced during a peribthiee months for each household.

The 9 individual working teams of the NTUA weredanstant communication with the
householders participating in the program (visittha selected households on a weekly
basis, frequent phone communication, at least anogeek) in order to overcome
potential difficulties and malfunctions. In additiothe householders were provided with
a telephone number, where they could get all reduimformation by the working group
of NTUA.

Further explanations and directions were givenammes householders at the beginning,
when the system was installed. Also, in few caaddjtional instructions were given to
some householders during the operation of the myste order to improve the
performance of the system (e.g. elimination ofdders). Overall, the implementation of
the program ran smoothly and the cooperation ohtheseholders with the members of
the individual working groups was continuous arfiCieint.

Appropriate questionnaire (a clear and easy toilkedl fin form) was developed and
distributed to the householders that participatethe implementation of the program in
order to complete it regularly with their obsereats about the operation of the system.
The content of the questionnaire which is attacdsedeliverable E.1 of the final report, is
given synoptically, below:

Macroscopic observations and remarks on the process
= Presence of insects
Presence of worms
Odor emissions
Production of compost (quantity, texture, etc.)
Generation of leachate (quantity, presence of aetor)
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Technical observations and remarks on the operafitime system
» Clogging of the tap at the compartment of leachatkection

Way and convenience of rotating of the shaft ofsysem

Quantity of material in the composting compartment

Leakages of liquids

Condition of the blades and flaps of the system

Measurements (carried out by the members of the AiOrking teams)
* Moisture of the material
= Temperature in the composting compartment
= Ambient temperature
= Oxygen content in the composting compartment
» Quantity of leachate that has been generated

Also, during the visits that took place by the wogk groups to the households,
additional observations and comments were recorddhr interviews that were
contacted with the householders.

Additionally, compost samples from all the partatigpd households as well as from the
composting systems that operated at the premisabheoNTUA were collected and
analysed properly at the lab of the NTUA in orderdetermine the quantitative and
qualitative characteristics of the product and sssts quality level. In particular, 270
compost samples were collected and analysed frear@thcomposting bins that were
located at the households of the three Municigali{B0 samples per composting cycle *
3 composting cycles for each one of the 3 Munidijea)). In addition, more than 120
compost samples were collected and analysed fren8 ttomposting systems that were
installed at the households of the members of tA&AN working group and the 2
systems that were operating at the laboratory efihit of Environmental Science and
Technology of the NTUA.

The analysis of the compost samples included therméation of the following
parameters: Moisture content, pH, organic contémtQorg), nitrogen content (% N),
carbon/nitrogen ratio (C/N), trace metals (Na, Kg, ®1g, Cr, Cu, Zn, Pb, Ni) and
phytotoxicity.

NTUA has the overall responsibility for the implemt&tion of Task 5, but it was in close
collaboration with the working groups of the thpsetners which are responsible for the
use of the systems at their Municipalities.

It must be noted that the operation of the protetgpstems by the householders and the
working group of the NTUA took place under differaronditions concerning the raw
material and the additives. In particular, there aariations in the quality of the kitchen
waste that are inserted into the system as welhabe quantities of the additives.
Through this procedure, the alternative scenariglated to the operation and the
efficiency of the system were examined, aiminghat éptimization of the system under
actual conditions.

Dr Katerina Raftopoulou (member of the externalELIkonitoring team) was invited to

visit some of the households where the systems wstalled. These visits were held
during February 2006.
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Subtask 5.2 included the organisation of raisin@grawess events. In particular, three
workshops — awareness events were organised atthitee Municipalities that
participated in the project before the installatioh the prototype systems at the
households while, during the implementation ofghegram, visits to the premises of the
NTUA took place during which, citizens from manyas of the Attica Region had the
opportunity to be informed about the COMWASTE pobjend the prototype system and
they obtained hands on experience on the operafitie system in practice (details are
given below at point 8, Dissemination Task).

The actual realization of Task 5 against the newr@amed implementation plan is
presented in the Gantt-chart.

Task 6: Evaluation of the results of the implementation —ggestions for full - scale
introduction of the System

Task 6 started on 01.01.06 instead of 01.07.05 #fie extension of the programme
given by the EC and lasted until 31.8.2006. It ¢sied of four individual subtasks, as
described analytically, below:

Subtask 6.1 referred to the evaluation of the implementatiologpam. This was
achieved:

i. through the analysis and the assessment ofdhtemwt of the filled in questionnaires
that were distributed to the householders as veethaugh the observations and remarks
obtained by the working groups during their vidibssthe households. (Deliverable F.1
that is submitted with the final technical repoiithe problems were determined mainly
during the first stages of the implementation & gmogram (first composting cycle) due
to the fact that the householders were not fullyifiar with the use of the prototype
composting system. The direct and on time respafighe members of the working
groups in combination with the high level of colba@tion of the householders led to the
quick and efficient elimination of each problem.

ii. through the analysis and the evaluation of mbé®ults that were obtained by carrying
out appropriate measurements and analyses foretfgentination of the qualitative and
quantitative characteristics of the compost samplest were taken during the
implementation of the program (Deliverable F.2 tisagubmitted with the final technical
report). In particular, measurements and analysae warried out for the determination
of:

e the composition (qualitative and quantitative) loé brganic kitchen waste that are
used as a substrate for the household compostetgr(dination of the parameters:
moisture content, total carbon - %;gIotal organic matter - %M , total nitrogen
- %N ko C/N ratio)

e the main operational parameters of the househattposting process (temperature,
oxygen and moisture)

e the quality of the compost that was produced usiegcomposters that were located
at the household of the three Municipalities (deieation of the parameters:
moisture content, % &, pH, %N, C/N, Na, Mg, Ca, K, Cu, Cr, Ni, Zn, Pbdan
phytotoxicity)

e the quality of the compost that was produced uiiegcomposters that are installed
in the laboratory of the Unit of Environmental Swe and Technology
(determination of the same set of parameters #seircase of the compost that was
produced in the households. Additionally, altewetcombinations regarding the

type and the quantity of additives were examinethsas individual use of Greek
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zeolite (dosage of 5% and 10% w/w), sawdust (dosEHg®% and 10% wiw),
mature compost (dosage of 5% and 10% w/w) and toenbinations.

According to the results that were obtained, thiefong could be noted synoptically:

- Regarding the organic kitchen waste, the resulbsvaithat the majority of them are
considered as appropriate for use as compostingtrsit#. Nevertheless, some of
them have C/N ratio lower than the optimum one.aAesult, when these type of
waste are used, it is suggested to be used togeittematerials of higher carbon
content.

- Concerning the main operational parameters of theséhold composting process,
the results indicated that the temperature whiceseloped in the copmosters is
adequate. Initially, relatively low temperature wed are observed which increase
during the development of the process, reachingiegalthat are favourable for
supporting the composting as well as for eliminaid the pathogen microorganisms
that may be developed. In addition, in some cdabesnoisture content was increased
and a small quantity of sawdust was added in daadjust it at the optimum level.
Finally, the oxygen content was efficient for trevdlopment and continuation of the
favourable aerobic conditions of the process.

- The quality of the compost that was produced in hbeseholds is high and in
accordance to the quality standards that are setsfose. Only in few cases (in the
first cycle of the pilot implementation) the qugldaf the compost was not quite good
due to operational problems that were observedndutihe development of the
process (some householders were not familiar aghuse of the composter). With
the assistance of the members of the working grahesoperational problems were
solved and the compost that further produced washagh quality.

- Regarding the compost that was produced usingdimpasters that are located in the
Laboratory, the results shown that by using adeltiyzeolite, sawdust and mature
compost) the quality of the product is improvedter and the process become more
efficient. In addition, from the overall resultsathwere obtained it is concluded that
the optimum combination of additives is 5% zeol®& sawdust and 5% mature
compost, since it leads to the optimization of pinecess and the production of high
quality compost (the best results were obtainech wite use of the minimum
quantities of additives, in combination).

Subtask 6.2 included the identification of the problems thatisen during the
implementation of the program (problems relateth&interest of the people involved, to
the time needed for the development of the compgsgirocess, use of the system
according to the instructions that were given te thouseholders etc.) as well as
presentation of the solutions that were providedrnter to overcome these problems.
The outcome of subtask 6.2 is included in Deliverdbl that is submitted with the final
technical report. The main problems that were dateed were: presence of odour,
difficulty of rotation of the shaft, clogging of ¢htap of the collection of the leachate,
generation of quite high quantities of leachategging of vents of the internal grate, and
the presence of insects.

The problems were determined mainly during thet feteges of the implementation
program (first composting cycle) due to the fadttthe householders were not fully
familiar with the use of the prototype compostingstem. The direct and on time
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response of the members of the working groupspmixnation with the high level of
collaboration of the householders led to the quackl efficient elimination of each
problem.

Subtask 6.3included the identification of the potential inteas that may promote the

successful implementation of the program in larggdes The outcome of this subtask is
incorporated in Deliverable F.3 that is submittagthwhe final technical report. The main

potential incentives that are proposed, includedaliowing: percentage reduction of the
municipal rate that are paid by the citizens adogrdo the quantity of compost that will

produce, access and use of the municipal instatiat{place of athletic exercise, gums
etc.) for free, attendance to cultural an otheriviigls that are organised by the
Municipality for free, use of the municipal measfstransport for free, reduction in the

ticket price for entrance into the municipal cinema

Finally, duringsubtask 6.4a technical report was prepared in which a framkvad
guidelines and specifications are recorded foirtipgementation of the program at larger
scale. This report is attached to final technieglort as Deliverable F.3 that is submitted
with the final report and it includes the develominef suggestions and guidelines for the
application of the prototype household compostiygfesn at larger scale, as presented
synoptically, below:

I. Amendment of national legislative provisions tethto the existing procedures that are
applied for the determination of the fee which &dpby the Municipalities for the final
disposal of municipal solid waste. At present, feis is fixed for each Municipality and
independent from the quantities of waste that agoded to landfills.

II. Procedures for informing the Local Authoritiesoabi. the household composting
system ii. the benefits that will be gained by theorporation of the system in the
existing local schemes for the management of thisétwold wastes.

III. Procedures, means, organizational structurecantént of a campaign for informing
of the citizens about the household compostingelsag for their training on the use of
the household composting system.

IV. Procedures for the exploitation of the existaxperience of actors and networks that
are involved in the field

V. Alternative management schemes that could beeldped and applied for the
utilization of the household compost

VI. Expansion of the household composting systewrder to include areas with specific
geo-morphological characteristics (settlements @ochmunities that are located away
from the Municipality in which they belong or/anbey are located at mountainous
areas).

Additionally, specific incentives which could beoprded to the citizens are given,
aiming at the further promotion of the applicatairthe system at large scale.

Finally, a preliminary cost-benefit analysis was/eleped related to the application
of the household composing system at large scgleXbmining alternative scenarios
for the management/utilization of the household post as well as alternative
populations that could be served). In particuldre tfollowing four alternative
scenarios were examined for full implementation thre three Municipalities -
partners:
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Scenario 1: Collection and exclusive use of the mash by the Municipal Authorities in
municipal gardens, playfields etc.

Scenario 2: Exclusive use of the compost by theséloolders

Scenario 3: Use a portion of the compost by thes@balders (in the cases when the
households have private gardens and yards) andctiolh and use of the remaining
quantity by the Municipal Authorities

Scenario 4: Collection and exclusive utilization thie compost by the Municipal
Authorities (promotion through the market to thel esers)

It must be noted that the populations of the thkaenicipalities (Municipality of
Kifissia: 44.000, Municipality of Acharnes: 76.00@unicipality of Nea Chalkidona:
10.000) are representative for the majority of tpepulations of the Greek
Municipalities.

In the following Tables, the outcome of the prelauy cost — benefit analysis is

summarized.

Summarized presentation of the results of the pratninary cost — benefit analysis for

the Municipality of

Kifissia

Scenario

Annual
cost (€)

Annual
income(€)

Annual
benefit(€)

Scenario 1: Collection and exclusive use of
compost by the Municipal Authorities
municipal gardens, playfields etc.

t&1.630
n

1.848.000

1.096.370

Scenario 2: Exclusive use of the compost by
householders

t686.750

1.848.000

1.251.25(

Scenario 3: Use a portion of the compost by

t6&4.190

householders (in the cases when the households
have private gardens and yards) and collegtion

and use of the remaining quantity
Municipal Authorities

by the

1.848.000

1.173.810

Scenario 4a: Collection and exclusive utilizat

of the compost by the Municipal Authorities

(promotion through the market to the end us
(100% of the quantity that is produced)

@06.630

ers)

Scenario 4b: Collection and exclusive utilizatio829.190

of the compost by the Municipal Authorities

(promotion through the market to the end us
(50% of the quantity that is produced)

ers)

2.640.000

2.244.000

1.733.370

1.414.810

Summarized presentation of the results of the pratninary cost — benefit analysis for
the Municipality of Acharnes
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Scenario

Annual
cost (€)

Annual
income(€)

Annual
benefit(€)

Scenario 1: Collection and exclusive use of
compost by the Municipal Authorities
municipal gardens, playfields etc.

the?98.270
n

3.248.000

1.949.730

Scenario 2: Exclusive use of the compost
the householders

11y030.750

3.248.000

2.217.250

Scenario 3: Use a portion of the compost by
householders (in the cases when
households have private gardens and y3
and collection and use of the remain
quantity by the Municipal Authorities

thel 64.150
the
rds)

ng

3.248.000

2.083.850

Scenario 4a: Collection and

Authorities (promotion through the market

exclusivé.503.870
utilization of the compost by the Municipgal

to

the end users) (100% of the quantity that is

produced)

Scenario 4b: Collection and
Authorities (promotion through the market
the end users) (50% of the quantity that

produced)

exclusiv&.370.110
utilization of the compost by the Municipgal

to
is

4.616.000

3.932.000

3.112.130

2.561.890

Summarized presentation of the results of the pratninary cost — benefit analysis for
the Municipality of Nea Chalkidona

Scenario

Annual
cost (€)

Annual
income(€)

Annual
benefit(€)

Scenario 1: Collection and exclusive use of
compost by the Municipal Authorities
municipal gardens, playfields etc.

th&0.825
n

616.000

445175

Scenario 2: Exclusive use of the compost
the householders

B$5.625

616.000

480.375

Scenario 3: Use a portion of the compost by
householders (in the cases when
households have private gardens and y3
and collection and use of the remain
quantity by the Municipal Authorities

the3.225
the
rds)

ng

616.000

462.775

Scenario 4a: Collection and exclusi
utilization of the compost by the Municip
Authorities (promotion through the market
the end users) (100% of the quantity tha
produced)

Scenario 4b: Collection and
utilization of the compost by the Municip
Authorities (promotion through the market
the end users) (50% of the quantity that

V293.025
al
to

[ iS

exclusiv@75.425

al
to
is

produced)

796.000

706.000

502.975

430.575
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The main outcomes of this analysis are:

1. all the alternative scenarios are viable

u. the viability of all the alternative scenario®oypides the Local Authorities with the
ability to select the management scheme that &tseb to their needs.

w.. for all the alternative management schemes, ttenpial benefit increases in
correspondence with served population (Municipaditof a high population presents
higher potential benefits). Nevertheless, the Mipalities with low population as
well as the Communities also benefit from the amgilon of the household
composting system, improving their economic balance

wv. The application of the system at large scaleaiesviable even in the case when
the quantitative benefit that refers to the fed thgaid by the Municipalities for the
final disposal of their waste is not taken into @aat in the cost-benefit analysis. At
present, this fee is fixed for each Municipalitydaimdependent from the quantities of
waste that are disposed to landfills.

v. For Municipalities with relative high populatiof@.g Municipality of Acharnes)
the application of the system is still viable everthe cases when the biodegradable
household waste fraction is not diverted complefedyn the mixed municipal waste
(the citizens do not separate at source the eqtiamtity of this waste stream)

Additionally, in the cost-benefit analysis, a sigrant number of non quantitative
non measurable) benefits that could be obtainethbyapplication of the system at
large scale is given. Indicatively:
= contribution to the achievement of the quantitatiaional targets concerning
the diversion of the biodegradable organics frondfdling
» raising of the environmental awareness of the publilncreasing of the
sensitization of the citizens on environmental &su placing of good
environmental practices among the daily activioéshe householders
» reduction of the nuisance that occurs during théecton and transfer of the
municipal solid waste (decrease of the number diicle routes for the
collection of the municipal solid waste and theansfer to sanitary landfill)
= |ower burden of the landfill sites, in terms of qtidy and polluting load, due
to the reduction of the amount of municipal solidste that are disposed, fact
that results in the increasing of their operatida ¢ycle
= generation of leachates at landfill sites with @&l organic load due to the
decrease of the organics that are disposed
» reduction in the air emissions from landfills inadjtative and quantitative terms
(concentrations of carbon dioxide, methane, VO@s) e
= production of a product with added value that cdaddised for landscaping or for
agricultural purposes such as soil fertilizer, soiprovement and soil conditioner
(through improving the soil structure, porosity afehsity, increasing infiltration
and permeability, reducing runoff and erosion, ioyimg water holding capacity,
reducing water loss and leaching in sandy soilspplsing macro and
micronutrients, controlling of soil-borne pathogeimsproving of cation exchange
capacity of soils, increasing the ability to holanents for plant use, supplying of
beneficial micro-organisms to soil and growth medmaproving/stabilizing soil
pH and providing the potential to bind and degrsal@e pollutants of the soil.
= avoidance of using synthetic fertilizers for aghiatal purposes
= The application of the practice of tkeparation of organics at source offers the
opportunity of a high-quality “clean” feedstock foomposting and the prospect
of an uncontaminated end-product, compared to rij@néc material derived from
central mechanical sorting plants)
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» The separate collection and simultaneous compostinghe kitchen waste
fraction by the householders facilitates a reductio the frequency that is
required for the collection of the residual houddhwaste fraction. This is
especially important consideration in Southern lpaem and other Mediterranean
countries where the climatic conditions demand nfi@guent collection of easily
degraded wastes.

As far as the site visits are concerned, insteatietrips to England and France that had
been initially planned to be held during Task imto Austria took place from™to &"

of April 2006, during Task 6. This change aimedthe better implementation of the
project, taking into consideration the followinghd purpose of the initial planned trips
was to obtain information related to success stoviethe composting systems, activity
that had already been completed successfully. Assalt, more trips for this purpose
were not necessary. On the contrary, trip at tee $éage of the project supported the
purposes of Task 6 during which, the guidelinegterimplementation of the program in
large scale were developed. Through extended se#tniehmembers of the NTUA
working group concluded that the Austrian waste agament - composting schemes
could provide useful information related to thibgat.

The persons from the National Technical UniversityAthens and the three Greek
Municipalities which participated in this trip were

Konstantinos Moustakas —NTUA

Anna Korogiannaki —Anaptyxiaki Kifisias

Eleni Agrogianni - Anaptyxiaki Kifisias

Anastasia Katara — Municipality of Acharnes

Anastasios Vrettos - Municipality of Acharnes

Andreas Tsiantis — Municipality of Nea Halkidona

Konstantinos Plessadviunicipality of Nea Halkidona

As mentioned above, during this trip, a significaninber of information was gathered
which was very useful for the implementation of thst stage of the COMWASTE
project and in particular, the materialization @fsk 6. More specific:

» Information was gained and experience was exchaogete way through which
the Municipal Association for Waste Managementhef Tulln Region of Austria
(GVA TULLN) has organized its program for the calien and management of
household waste in the area and how the Associfgsnset its organizational
structures in order to carry out its activities.e$b information was of a great
importance for the COMWASTE project since they wased as an input for the
development of the framework of specifications floe implementation of the
household composting program in a large scale et (Task 6)

» Information was received on the incentives thatlemi@g provided to the citizens
in order to increase their participation level imetactivities of recovery of
materials from the household waste (evaluation hd efficiency of these
incentives in practice). This outcome was very ingoat for the purposes of the
COMWASTE project since one of the deliverableshaf Task 6 of the project is
the setting of incentives that assist to the praonodf the implementation of the
program in larger scale.

» Information was get and experience was exchangedthenway that the
Association develops its communication strategyis hutcome was considered
as a useful input for setting up the after — LIEnnunication and dissemination
plan for the COMWASTE project.
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= Discussion took place on the economic aspects efptibgram which is being
implemented in the area by the Municipal Assocratidhe result of this
discussion assisted to the development of therpirgdiry tecno-economic study
for the implementation of the household compostaygtem in a large scale
(deliverable of Task 6 of the project).

= On sight picture related to the way that the citzeseparate their organic
household waste at source, was obtained.

= Discussion took place between the Greek particgpantl the Austrian citizens on
issues that are related to the participation ofdseones in the recycling program
which is being implemented by the Municipal Asstoia (in order to gather
information, on a first hand basis, about the leseli. the easiness in order to
participate in such a program, ii. the collabonatwith the personnel of the
Association, iii. the gratification of their paripation in the program iv. the time
that is needed in order to separate their houselhakte etc. The outcome was
very important for the development of the framewofkspecifications for the
implementation of the household composting progiraim large scale application
(Task 6)

= Discussion took place on the legal and technicaimmses for the application of
composting practices (household composting and ostm at central
installations) with representatives of the consonti‘Biogas & Compost”. From
the discussion it was arosen that the householgostimg is a competitive and
efficient alternative practice for the managementhe household biodegradable
organics which presents a high level of applicgbili

The report concerning the site visits to Austriatiched as Deliverable F.4. of the final
technical report.

The actual realization of Task 6 against the newr@amed implementation plan is
presented in the Gantt-chart.

Synoptically, Table 1 presents information relatedhe deliverables that were prepared
during the implementation of the six technical taskthe COMWASTE project.

Table 1: List of deliverables prepared during the échnical development of the
project

Task Title and content of deliverable Date of deligry

Task 1 | Deliverable A.1: Report that refers to the recording9.2.2004 (with the
and analysis of the legislative framework regardtmg| 1° progress report)
management of household waste
Deliverable A.2: Report related to the determinatip89.2.2004 (with the
and assessment of the quantitative and qualitdtwa| 1% progress report)
of the household waste generated in the Atticaded
Deliverable A.3: Report deals with the identificatior29.2.2004 (with the
and evaluation of the existing practices and syste]flt progress report)
and plants applied for the management of household

waste in the Attica region
Deliverable A.4: The questionnaire that wag9.2.2004 (with the
distributed to the householders in order to idgrtikir 1% progress report)
special characteristics and habits
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Task 2

Deliverable B.1: Technical report that refers to t
analysis and assessment of success stories that
on the collection and utilization of the organiadtion
of waste at source.

Deliverable B.2: Technical report related to th
recording and description of the available compags
systems that are used for the utilization of
biodegradable organic

Deliverable B.3: Report includes information on tk
site visits to Spain and Portugal

ha.5.2004 (with thd
fbt progress report)

1681.5.2004 (with the
ti1> progress report)
the

1.0.3.2005 (with the
interim report)

Task 3

Deliverable C.1: Technical report refers to th
recording, analysis and evaluation of all the aktve
household composting systems and practices
Deliverable C.2: Technical report that include
information on the lab testing of the systems ak age
technical and financial description of the protaty
system (accompanied with analytical techn
specifications -full engineering design)

631.1.2005 (with the
interim report)

S
31.1.2005 (with the
pnterim report)
car.10.2005
(revised)
30.11.2006  (with
the final technica
report

Task 4

Information and training material, advertisats (they
are included in the Deliverables of Task
Dissemination and training activities, Table 2 bé
final technical report)

with  the &
progress report
t

Task 5

Deliverable E.1: Monitoring questionnaire distribute
to the householders during the implementation ef
program

Information leaflets and material of raising awa®s;
events (they are included in the Deliverables &KT&
Dissemination and training activities, Table 2 bé
final technical report)

dl.11.2005 (with the
imal technical
report)
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Task 6 | Deliverable F.1: Report that includes the analysis ar8D.11.2006  (with
the assessment of the content of the filled| time final technica
guestionnaires and the observations and remagqsort)

obtained by the working groups, identification bef
problems that arisen and presentation of the swisifi
that were given.
Deliverable F.2: Technical report presents the analys3.11.2006  (with
and the evaluation of the results that were obthiribe final technica
from carrying out measurements and analyses for itégort)
determination of the qualitative and quantitative

characteristics of the compost samples
Deliverable F.3: Technical report that presents| 30.11.2006 (with
framework of guidelines and specifications for ttibe final technica
implementation of the program in larger scateport)

(including the identification of the potential inteses
that may promote its successful implementation as
well as a preliminary cost-benefit analysis)
Deliverable F.4: Report includes information on thé 0.4.2006 (with the
site visits to Austria final technical
report)

8. Dissemination activities and deliverables
8.1Dissemination Plan (summary)
The dissemination plan of the project includedftil®wing activities:
e Publications in scientific/technical journals amhferences
e Leaflets and brochures distributed in all actoined in the field of household
waste management
e Training courses for the householders that pasteijin the programme as well as
for the representatives of the Municipalities —tpars of the project
¢ Information campaign for the householders
¢ Development and updating of a website describiegptioject
e Advertisements for the promotion and the dissenonatf the project
e Preparation and distribution of informative printedterial
e Personal meetings of the working groups with thoserested in being informed
on the project
¢ Organisation of a Conference in Athens

8.2 Activities implemented and output
Regarding the project dissemination, several effbildve been made with remarkable
results during the entire implementation of thggub In particular:

A meeting between the staff of NTUA and represérgatfrom the Greek Ministry of
Environment, Regional Planning and Public Works (#saakidis, S. Kollanou, K.
Dontas) has been arranged (12.12.2003) in ordiefdon the ME about the project and
to find useful information, especially concerniihg tegislation field. From the meeting it
was concluded that the outcome of the programnire &&cordance to the national plan
for waste management and, furthermore, it contedud the direction of achieving the
national targets concerning the recovery of thelégpadable organic fraction from the
urban solid waste.
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Moreover, meetings took place (18.12.2003, 20.426011.2004, 10.1.2005) between
the staff of NTUA and representatives from the Assion of Communities and

Municipalities of the Attica Region - ACMAR (E. Ratanios, N. Karavassilis), with the
purpose to retrieve information concerning the wasf each municipality and

community of Attica region and to inform ACMAR alidhe project progress. From the
meetings it was concluded that the project is uskfu the implementation of the

management schemes in the Attica region. Also,rédmeesentatives of the ACMAR

intended to support the effort for the developmenfit the programme in other

Municipalities of the Attica region.

In addition, a meeting was held (12.2.2004) betwNdt®JA staff and representatives
from the Association of Local Authorities of GreafEhessaloniki Area —ALAGT (C.
Mparmpounakis, G. Savvidis). From the meeting iswancluded that the programme
could be implemented, in a pilot scale, in Munidipes of the area of Thessaloniki.

Meetings took place between NTUA staff and repregeres of the Ecological
Recycling Society — ERS (ECO.RE.C.) (N.Chrisogelesirkitsos) on 18 December
2003 and the Hellenic Solid Waste Management Aasoa —HSWMA (national
member of the International Solid Waste AssociatioiSWA) (K. Komilis, K.
Lazaridou) on 18 December 2003 in order to inform them about thaiegot and to
retrieve useful information, concerning the quabfythe waste that is produced by the
Greek urban households and also information retet@ihe field of the design of the
composting unit.

Finally, contacts were made and meetings were gedirbetween NTUA staff and
representatives from many Municipalities and Comitnes) of Attica region, aiming at
disseminating the project content and collectirfgrimation on waste. Also, in order to
inform all the municipalities and the communitieflsAtitica region about the program,
phone calls were made and e-mails, mail and faxae went. It must be mentioned that
many Municipalities and Communities have shown tgieterest for the project and
expressed their willingness to get informed onrdseilts when the project is completed.

Additionally, the following dissemination materiabs prepared and distributed:

1. Two sets of informative printed material weregared by the NTUA, one in English
(submitted to the EC with the first progress repand one in Greek (submitted to the EC
with the second progress report). 500 copies of thissemination material were
distributed to members of Greek and Cypriot Uniies, Research Centres and
Institutes (Greece Department of Environmental Engineering of thehd@&xd of
Mechanical Engineering of the Aristotelian Univeysof Thessaloniki, Department of
Applied Physics of the National and Kapodistrianivérsity of Athens, Department of
Environmental Engineering of Technical UniversityGrete, Department of Production
Engineering and Management of Technical Universify Crete, Department of
Environmental Engineering of Democretian University Thrace, Department of
Environment of the School of Environment of the Aag University, Department of
Agriculture production of the Agriculture Univengitof Athens, Department of
Agronomics of Aristotelian University of ThessalkiniNational Agricultural Research
Foundation, Research Department of the ACMAR, HéaléNon Profit Association of
Management of Solid Waste, Cypru®epartment of Civil and Environmental
Engineering of the Polytechnic School of the Unsitgr of Cyprus, Department of
Environmental Management and Agricultural Departtmeh Cyprus University of
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Technology, Water Development Department of the iy of Agriculture, Natural
Resources and Environment, Agriculture Departménttioe Ministry of Agriculture,
Natural Resources and Environment, Agricultural daesh Institute) as well as to
European and international ones (Department of FRmdnce of University of Leeds —
UK, Department of Agrotechnology and Food Scienae$Vageningen Universiteit —
The Netherlands, School of Food Biosciences of ehsity of Reading — UK, Earth
Engineering Center of Columbia University — USA, pagment of Civil and
Environmental Engineering of Imperial College — Ukgriculture Research Service of
United States Department of Agriculture, Departnaitand, Air and Water Resources
of University of California — USA, Department of iE8cience and Chemistry of Czech
University of Prague — Czech Republic, Technicaliversity of Sofia, Technical
University of Istanbul). The distribution of thisipted material was done through e-mail,
postal service and FAX as well as during individumketings (during the entire
implementation of the project).

2. Furthermore, 3000 copies of a short versiorhefgrogram in Greek were prepared by
the NTUA (it was submitted with the second progresport) and distributed to
Municipalities, NGOs, companies involved in the magement of solid waste and
habitants of the three Municipalities participaiadthe project (distribution during the
entire time period of the project).

3. Publication of an article in the Greek newspdijghnos tis Kyriakis” published on
16/10/05 (an analytical article about the prograname the prototype system).

4. Publication of an article in the local newspap&the Municipality of Acharnes “I
Elpida” published on 01/12/05 (an analytical adi@bout the programme and details
about the workshop-awareness event held at thedifatity of Acharnes).

5. Publication of an article in the local newspapkthe Municipality of Acharnes “Nei
Stohi” published on 01/12/05 (an analytical artialout the program and details about
the workshop-awareness event organized at the hpahity of Acharnes).

6. Preparation of invitation — informative material the Municipality of Acharnes in
collaboration with NTUA. This material was distried by the Municipality in the
framework of the workshop — awareness event hel@®h1.05, to the citizens of the
Municipality, through mailing and door-to-door thet householders (more than 1000
copies) .

7. Preparation of a leaflet by NTUA that was disited to the citizens of the three
Municipalities in collaboration with the partnefhe leaflet contains information about
composting procedure and the prototype compostisigs (5000 copies) .

8. Preparation of printed material by NTUA that wigstributed in collaboration with the
three Municipalities — partners to the participaatsthe three workshops— awareness
events. This material contains information aboatdbmposting procedure, the prototype
system and the program in general (750 copies).

9. Organisation of three workshops — awareness®watithe three Municipalities that are
participating in the project (details are givendvel

10. Preparation of special adhesive informativeeniat by NTUA that was distributed,
in collaboration with the three Municipalities —rfeers, to the householders that are
participating in the implementation of the prograeanThe purpose of this adhesive
material is to assist the householders to separaste and it can be on the fridge or on
the composter. The material was distributed durihg special individual training
modules that were organized by the three partmérere members of the working group
of the NTUA explain in details, the functions ar tusing of the prototype system.
These training modules took place at the premidethe three Municipalities (three
modules of 8-12 householders were held in each &ipetity) (200 copies)
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11. Preparation of printed material, containingoiniation about the programme, by
NTUA that was distributed to the participants o thiIFE programme meeting held at
NTUA on the 24' of November 2005.

12. Preparation of invitation — informative matébg the Municipality of Nea Halkidona
in collaboration with NTUA. This material was disited by the Municipality to the
citizens of the Municipality, through mailing andat-to-door to the householders in the
framework of the workshop — awareness event heldl10h0.05 (500 copies).

13. Publication of an article in the Greek localntidy newspaper of the Municipality of
Nea Halkidona “Anazitisi agoras”, published on NaNeer 2005 (an article containing
information about the programme and the workshapwareness event held in Nea
Halkidona).

14. Preparation of an invitation by Anaptyxiaki ikgias for the workshop — awareness
event held in Kifissia on 3.10.2005. The invitatimas prepared and distributed to the
citizens of the Municipality of Kifissia by Anaptiaki Kifissias through mailing and
door-to-door to the householders (750 copies).

15. Preparation of invitation cockades by Anaptikikifissias in collaboration with
NTUA that were distributed to the citizens of theumitipality of Kifissia during the
workshop — awareness event held in Kifisia on 2005 (200 pieces)

16. Preparation of printed informative material NYUA that was distributed by the
Municipality of Kifissia during the workshop — avesress event held in Kifissia on
3.10.2005 (200 copies).

17. Preparation of information and training mateba NTUA that was distributed, in
collaboration with the three Municipalities, to tparticipants of the training sessions
(more than 500 copies, in total).

18. Preparation of posters by NTUA that were seatune premises of NTUA and at the
three Municipalities - partners, aiming at the dmgation of the project (20 posters).

19. Preparation of 3 posters by the Municipality Asfharnes, in collaboration with
NTUA, that were set up at the premises of NTUA ahdhe Municipality of Acharnes
disseminating the program and announcing the wogkstwareness event at the
Municipality on 28.11.2005.

The dissemination and training material descrikiggloants 3 to 19 was submitted to the
EC with the & progress report.

Also, an interview on the radio was held, duringalkhProf. Maria Loizidou explained
the separation of waste, the composting procesgyave details about the programme.
(Metropolitan Radio Station of the Municipality Athens, 22.10.2005).

Moreover, for the dissemination of the programme fibllowing activities have taken

place:

o Undergraduate and postgraduate students as wellitaens from several
Municipalities of the Attica region have visitedethaboratory of NTUA (at hoc
visits), where they were informed about the COMWA&STroject and the prototype
system and they obtained hands on experience oopiration of the system. Since
December 2005 and up to the end of the project (d8u@006), more than 250
undergraduate and postgraduate students were iefiothmough special information
sessions and more than 80 citizens were infornmeldidually.

o Contacts were made with the company Compost Hétleated at Kefaliona
Island that is involved in the production and sgjlof compost. Compost Hellas was
fully informed about COMWASTE project and a meetingh representatives of the
company took place in April 2006, in order to exufpa experience about the
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promotion of the household compost to the end udarghe framework of the
possible implementation of the programme in a |@ge.

o A meeting with representatives of the Ecologicatyéng Society was held on
10" of April 2006 during which, discussions were madethe COMWASTE project
and its outcome as well as how the home compossingy the prototype system can
be promoted after the LIFE project completed.

o The members of the NTUA team visited on regulaistee households in order
to obtain a clear view of the implementation of gnegram, to help the householders
to use the system efficiently and to solve any j@mwmis arisen (November 2005 till
today).

o The members of NTUA team were in contact via phoelés, e-mails and faxes
with the householders in order to help the housidrelto use the system efficiently
and give answers to their questions concerningoheposting process and the use of
the prototype system (November 2005 till today).

Details about the three workshops — awareness®vent

Workshop — Awareness event held in the Municipalityof Kifissia on the 3° of
October 2005

The workshop — awareness event was organised byAmhaptyxiaki Kifissias, while
NTUA was the technical/scientific responsible fég implementation. The scientific
responsible, Prof. Maria Loizidou presented theqmto(activities, outcome, expected
results etc.) while Dr. Evaggelos Kapetanios (Doeof the Research Department of the
Association of the Communities and Municipalitie Attica Region — ACMAR)
explained the composting process. On behalf of NMhenicipality of Kifissia, the
President of Anaptyxiaki Kifissias, Mrs Anna Koragnaki, made the introduction to the
workshop, while the Mayor of the Municipality, Mrikbdlaos Chiotakis, presented in
detail the existing situation concerning the pagithat are applied for the management
of solid waste generated at the Municipality. Ferthore, Mr Giannis Razis (General
Director of the Hellenic Company of Development ecigling) made a speech about the
recycling of packaging materials. Finally a membeérthe Club for the Protection of
Kifissia gave a speech concerning the activitieg t#re developed for the protection of
the environment at the Municipality.

Workshop — Awareness event held in Municipality oNea Halkidona on the 31" of
October 2005

The workshop — awareness event was organised byltimécipality of Nea Halkidona,
while NTUA was the technical/scientific responsilfer its implementation. In the
framework of this workshop — awareness event, ohalbeof NTUA, Prof. Maria
Loizidou presented the project (activities, outcomgected results etc.) while Mrs Eleni
Doulami explained in detail the composting procé3s. behalf of the Municipality of
Nea Halkidona, the Vice President of the Commugigntre of the Municipality, Mrs
Evaggelia Tsilikouna, made the introduction to therkshop, while the Mayor of the
Municipality, Mr Nikos Papamikroulis, presented uhetail the existing situation
concerning the practices that are applied for th@agement of solid waste generated at
the Municipality.

Workshop — Awareness event held in Municipality of Acharnes on the 28

November 2005

The workshop — awareness event was organised byldingcipality of Acharnes, while

NTUA was the technical/scientific responsible f& implementation. In the framework

of this workshop — awareness event, Prof. Marizidoiu on behalf of NTUA, presented
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the project (activities, outcome, expected resetits) while Mrs Eleni Doulami explained
the composting process. On behalf of the Munidipalf Acharnes, the Vice Mayor of

the Municipality, Mrs loanna Kada, made the intrctthn to the workshop, while the

Mayor of the Municipality, Mr P.Striftos, explaineith detail the existing situation

concerning the practices that are applied for trenagement of solid waste at the
Municipality. Additionally, Mr. Thanassis Katsigiais (President of the Environment
Commission of the Greek Parliament) made a speqaliaing the existing situation in

Greece in general, and more specifically in theicAttRegion, concerning the
environmental policy and the practices that ardiegfplanned for the management of
solid-municipal waste.

The presentations made by Prof. Maria Loizidou &, Eleni Doulami in the
framework of the workshops — awareness events ealownloaded from our site.

The three awareness events — workshops (in Kifisia3rd of October 2005, Nea
Halkidona on 31st of October 2005 and in Acharne8th of November 2005) were
held very successfully. All three workshops werdl weattended (150 participants in
Kifisia, 80 in Nea Halkidona and 250 in Acharnes)daall the interested parties
(public/householders, representatives of the Ldsalhorities, representatives of the
Greek Parliament, media) showed interest in thgeprolt must be mentioned that the
level of participation in the three awareness eventworkshops was very high and
proportional to the population of each municipality

Finally, a website including information about thproject was developed
(http://www.uest.gr/comwasfte This site contains analytical data related tee th
implementation and the results of the project ai a® information on the prototype
household composting system.

The dissemination and training activities wereiedrout according to the dissemination
plan with one modification and in particular: Irste of the materialization of a
conference where the project’'s content and outcameld be presented, an extensive
dissemination campaign took place at the standsitatp by the NTUA at the exhibition
which was organized by the Committee of Environnwnthe Hellenic Parliament and
the Municipality of Athens (Sintagma Square, Athenem 3% to 5" of June 2006 (from
9.00 a.m. until 9.00 p.m, each day) in the framéwairthe World Day of Environment.
During this 3-day event, the personnel of the NTuistributed dissemination material
(more than 5.000 of a set of dissemination majetia¢y had discussions with the public
related to the COMWASTE project and additionallye tworking group of the project
demonstrated in practice the use and the operatithe household composting system to
the people that visited the stand (four householdposting systems were available for
the demonstration). The number of people thatedsthe stand of the NTUA and were
informed about the use of the prototype system edeg 5000, a number that is
extremely higher than the number of people thatlevdwave attended the conference
which initially it was foreseen to be held.

Finally, the scientific content and the outcometlo¢ project will be announced in
conferences and it will be submitted for publicatio international journals.

Table 2 presents synoptically, the information teddato the items that were prepared

during the implementation of the disseminationttirag task of the COMWASTE
project.
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Table 2: List of items prepared during
Dissemination/training Task

the implememation of the

Title and content

Date of delivery

Informative printed material of the project in Gkee

Informative printed material of the project in Eisgl

During the entire time perio
of the project (submitted wit
the £ progress report)
During the entire time perio
of the project (submitted wit
the 2% progress report)

Short version of the program in Greek

During the entire time perio
of the project (submitted wit
the 2% progress report)

An article published in the Greek newspaper “Eth
tis Kyriakis” (an analytical article about th
programme and the prototype system).

nd8.10.2005 (submitted with th
18" progress report)

An article published in the local newspaper of
Municipality of Acharnes “l Elpida” (an analytic:
article about the programme and details about
workshop-awareness event held at the Municipalit
Acharnes).

tHel12.2005 (submitted with th
113" progress report)
the

y O

An article published in the local newspaper of
Municipality of Acharnes “Nei Stohi” (an analytic

tiel12.2005 (submitted with th
aB progress report)

25 O

=25 O

25 O

e

e

e

article about the program and details about |the

workshop-awareness event organized at |the

Municipality of Acharnes).

Invitation — informative material that was distribd | 15.10.2005 -  27.11.2005
in the framework of the workshop — awareness ey¢submitted  with the '3
held on 28.11.05, at the Municipality of Acharnes | progress report)

A leaflet by NTUA that was distributed to the cdizs| October — November 2005
of the three Municipalities (it contains informatip(submitted with the '3
about composting procedure and the prototypegress report)

composting system).

Printed material that was distributed to the pgréints| October — November 2005
of the three workshops— awareness events. (submitted with the '3

progress report)

Special adhesive informative material that
distributed to the householders that are particigan
the implementation of the programme.

the 3% progress report)

v&xctober 2005 (submitted with

Printed material, containing information about
programme that was distributed to the participarit
the LIFE programme meeting held in NTUA

[H#1.11.2005 (submitted with th
53 progress report)

e

Invitation — informative material that was distribd
to the citizens of the Municipality of Nea Halkidmnn
the framework of the workshop — awareness eveuit
on 31.10.05.

the 3% progress report)
hel

October 2005 (submitted with

An article published in the Greek local monitt
newspaper of the Municipality of Nea Halkido
“Anazitisi agoras”, (an article containing inforraat
about the programme and the workshop - aware

naith the 3% progress report)

nIMovember 2005 (submitte

ness

event held in Nea Halkidona).
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An invitation for the workshop — awareness eveid hé&eptember 2005 (submitted

in Kifissia on 3.10.2005. with the 3° progress report)

Invitation cockades that were distributed to thezens| 3.10.2005 (submitted with the
of the Municipality of Kifissia during the workshop| 3 progress report)
awareness event held in Kifisia

Printed informative material that was distribute2l10.2005 (submitted with the
during the workshop — awareness event held in ##is3" progress report)

Information and training material that was disttémil October — November 2005
to the participants of the training sessions (submitted with the '3
progress report)

Posters that were set up at the premises of NTUWH &rctober — November 2005
at the three Municipalities - partners, aiming la [t(submitted with the 3
dissemination of the project progress report)

Posters that were set up at the premises of NTUWH &rctober — November 2005
at the Municipality of Acharnes disseminating tHsubmitted with the '3
program and announcing the workshop-awarengessgress report)

event at the Municipality on 28.11.2005.

9. Evaluation and Conclusions

Project implementation

a. The process

The technical development of the project was maised through the implementation of
six main technical tasks (each one with its indigldsubtasks). The six technical tasks
were carried out successfully and in accordanceth® proposal of the project,
qualitatively and quantitatively. All the individlgargets that were set per task, were
achieved and the outcomes and the deliverablesvidnra foreseen in the proposal, were
obtained adequately.

b. The project management, the problems encounteredhé¢ partnerships and
their added value

The management Task that covered the whole timedef the project and included (a)
the effective management and coordination of tlogept and fulfilment of the activities,
on time (b) the preparation and submission of ther@priate reports to the EC, was
implemented successfully. Everything proceeded $ityand the collaboration between
the NTUA (Beneficiary) and the three Municipaliti€¢partners) was efficient and
productive. The project was developed accordingthe initial proposal and no
modifications (technical, financial, project — onggation) were made.

During the entire period, several meetings werargyed between NTUA and municipal
partner's staff, aiming at a good cooperation, mgangent and dissemination of the
project. No changes in the project's managemenictire have been made and
everything proceeded as initially planned (Delibéea H.1: Information on the
managerial meetings).

The project management organization chart of thgept is presented below:
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NTUA

M.Loizidou
K.Haralampous
A.Papadopoulos
K.Moustakas

A

A\ 4

a

Municipality of MuRicl::pality of Municipality of
Nea Halkidona SRR Kifissia

\ 4
a
v

A

. I. Kada . .
V. PaIpaLeuZhlmlou B Avrmiieen A. Korroglgnna_kl
c ﬁr is A. Katara E. Agrﬂglannl

Finally, in order to fulfil the reporting obligatis of the project, the following material
have been prepared and delivered:

e First Progress Report: 31.05.2004

¢ Interim Technical and Financial Report: 31.03.2005

e Second Progress Report: 30.11.2005

e Technical material and additional information resped by the EC letter of
21.9.2005 (submitted on the'2@f October 2005).
Third progress Report: 28.2.2006
¢ Final Technical and Financial Report: 30.11.2006

C. Technical and commercial application (reproducibilty, economic feasibility,
limiting factors)

The reproducibility and the application of the tgpe system in large scale are feasible,
since:

» The technology on which the development of the esysis based, is well-
documented.

» The manufacturing of the system was materializeédgusiatrices and molds that
were developed especially for this purpose, acogrdio specific technical
specifications and characteristics that were shes& matrices and molds are
available for expanding the production line of fh®totype system, fact that
ensures its easy reproducibility.

= The prototype system was tested adequately dutggnanufacturing and in
particular: i. during the construction and aftee tlnalization of its individual
components/compartments ii. during the constructod after the finalization
(optimization) of the entire system.

» The prototype system was tested intensively intm®cfor a sufficient time
period, during its use by the householders.

» The cost for the manufacturing of the household masting system is quite low
and competitive to the cost of other systems tretsgailable in the market. Also,
it must be mentioned that the cost per item iscedwas the number of items that
are manufactured is increased. In particular, e thnanufacture of more than
2000 items the cost per system is estimated to F@€.3Additionally, the
operation cost of the system is extremely low sihdecludes only expenses for
the provision of the additives (zeolite).

» The environmental benefits from the use of theesysare considerable
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Limiting factors for the application of the hous&h@omposting system do not incur
since:

» The use of the system by the householders is eakgimple

= The use of system is incorporated into the dailyvaies of the householders,
easily (the householders place their kitchen wiaistee system instead of placing
them in the common bins used for the collectiothefmixed household waste)

» The time needed for the use of the system dagyisemely low

» The dimensions and the volume of the system ardl gsimilar ones to the
dimensions of the most household devices), fact #ibws its easy and
unobstructed installation at the households.

» The response of the householders of the three Muatities that participated in
its pilot implementation as well as the intensidrother citizens in the same and
other Municipalities to be provided with the systevere very high, fact that
indicates the high level of its acceptance by thiglip.

d. Comparison against the project-objectives
All the individual objectives set through the pjevere achieved. In particular:

I. a complete, clear and representative picturéhef existing situation related to the
generation and management of the household wasteshie Attica region and ii. in the
three Municipalities where the pilot project wasplamented (characteristics and
composition of the household waste, existing mamage practices), was obtained. Also,
a thorough analysis of the corresponding national Buropean legislative framework
was performed (principles, provisions, constrataggets and obligations set in it) and
the special characteristics/habits of the housahsldiere identified and analysed. This
outcome is of a great importance since it provides:

I. a representative and cohesive view related #ohthusehold waste generated in the
Municipalities and the Communities of the Atticagien generally, and in the three
Municipalities that participated in the project siiieally,

ii. a clear picture concerning the efficiency oé tbxisting household waste management
practices

iii. a well — documented identification about thetgntial degree of utilization (separate
collection and composting) of the biodegradabletiom of the household waste in the
Attica Region.

Il. Knowledge and experience on scientifically soamd effective practices, systems and
technologies on biodegradable household waste ctioliecomposting at source was
acquired (success stories at European and intenadtievel). In addition, the parameters
and factors that affect the success of these schemmee identified. This outcome is very
useful, since through it, it is documented that theactice of separate
collection/composting of the biodegradable orgdrnaction of the household waste at
source is a feasible option in respect to envirartitechnology, organisation, economics
etc. Also, the know-how and experience on this toracis disseminated to the
Municipalities involved in the project as well asdther Local Authorities.

[ll. A suitable and effective prototype system fioe simultaneous separate collection and
composting at source of the household biodegradablenics was designed, constructed
and installed in selected households of the threeidipalities — partners of the project

(pilot implementation). This prototype system wa®d for an adequate time period by
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the householders who had been trained specificailyits use. The outcome is very
important, since:

I. itis the first application of such system (sitaneous collection/composting at source)
in the country

ii. the householders became familiar with the pcacof separate collection/composting
of their waste at source, placing this practice mgnibeir daily activities (common daily
practice)

iii. the environmental concern of the people waseased

IV. An evaluation of the results from the implemetian of the pilot program was
obtained and suggestions for the full-scale intobidn of the prototype system was
developed. The outcome is very significant since:

I. the results of the implementation were analygeaperly and adequately resulting to
conclusions that are well-documented (documenta@ooording to application in
practice)

ii. the problems that were identified during théopimplementation were overcome on
time and they will be used as a guide in order \voica similar problems in further
applications

iii. the application was tested in practice andvigbility was well - documented

iv. the Local authorities were provided with a wetlcumented, in terms of technical and
economic nature, tool for the application of thetptype systems in the households of
their Community or Municipality.

Furthermore, all the overall objectives set throutife implementation of the
COMWASTE project were achieved. In particular:

i. development of a prototype system for the siamndbus separation and composting of
the biodegradable household waste at source,shaiaored to the needs and the specific
characteristics of the densely inhabited area efAttica Region and it is characterized
by flexibility, convenience in use and capabilibytteat small quantities of waste in short
time period.

ii. Diversion of the organic matter of the househwaiaste from the traditional disposal to
landfills. It is estimated that a percentage ug@&o of the mixed municipal solid waste
that refers to household organic waste will bezagd for the production of a useful end-
product (compost) instead to be disposed at ldrsiféds. This fact leads to a significant
number of environmental benefits, as presented yacaly in the Section:
Direct/Quantitative environmental benefits).

iii. Contribution to meeting local recycling targeas set by the relevant EU legislation
(e.g. Directive 99/31/EC) and the national strateggcording to this legislative
framework, a percentage of (a) not later than ywars after the date laid down in Article
18(1), biodegradable municipal waste going to ldisdiust be reduced to 75 % of the
total amount (by weight) of biodegradable municyakte produced in 1995 or the latest
year before 1995 for which standardised Eurosta daavailable (b) not later than eight
years afte the date laid down in Article 18(1),dsigradable municipal waste going to
landfills must be reduced to 50 % of the total anto(by weight) of biodegradable
municipal waste produced in 1995 or the latest yediore 1995 for which stadardised
Eurostat data is available; (c) not later than &&ry after the date laid down in Article
18(1), biodegradable municipal waste going to ldisdiust be reduced to 35 % of the
total amount (by weight) of biodegradable municiwalkte produced in 1995 or the lates
year before 1995 for which standardised Eurosta ideavailable.
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iv. Provision of information related to the houskh@omposting to all the actors

involved in the field, as described analytically the Section: “Relevance for

environmentally significant issues or policy areas”

v. Increasing of the environmental awareness otiteens (they take more ownership of
efforts to protect the environment)

vi. Assistant to the local Authorities to introdusaccessful and cost-effective home
composting and biodegradable waste-separation sshentheir localities, as described
in detail, in the Section: “Relevance for enviromta#ly significant issues or policy

areas”.

e. Effectiveness of dissemination activities
As described analytically at Section 8.2, significraining and dissemination activities
took place, that ran continuously during the whpéiod of the development of the
project. The outcome of these activities was afemgimportance since:
» the householders — participants in the implemesriati the program were trained
adequately and became familiar with the use optbéotype composting system
= other householders from the three Municipalitiggartners of the project as well
as householders from other Municipalities expresbed interest to be provided
with a prototype system in order to use it for $keparation and composting of the
kitchen waste generated at their households
= representatives of other Local Authorities exprdssigeir intent to organise
similar programs at their Municipalities
= a vast number of undergraduate and postgraduatiergsy representatives of
research Centers and institutes in Greece anchattenally, citizens in Athens,
other areas of the country and abroad was inforabedt the project.

f. The future: continuation of the project + remaining threats
Analysis of long-term benefits
a. Environmental benefits
1. Direct/quantitative environmental benefits (e.g. réuctions of emissions,

energy or resource savings)

= contribution to the achievement of the quantitatiaional targets concerning
the diversion of the biodegradable organics frondfdling

» raising of the environmental awareness of the publilncreasing of the
sensitization of the citizens on environmental &su placing of good
environmental practices among the daily activioéshe householders

» reduction of the nuisance that occurs during théecton and transfer of the
municipal solid waste (decrease of the number diicle routes for the
collection of the municipal solid waste and theansfer to sanitary landfill)

= |ower burden of the landfill sites, in terms of qtidy and polluting load, due
to the reduction of the amount of municipal solidste that are disposed, fact
that results in the increasing of their operatida ¢ycle

= generation of leachates at landfill sites with @&l organic load due to the
decrease of the organics that are disposed

» reduction in the air emissions from landfills inadjtative and quantitative terms
(concentrations of carbon dioxide, methane, VO@Es) e

= production of a product with added value that cdaddised for landscaping or for
agricultural purposes such as soil fertilizer, soiprovement and soil conditioner
(through improving the soil structure, porosity afehsity, increasing infiltration
and permeability, reducing runoff and erosion, ioyimg water holding capacity,
reducing water loss and leaching in sandy soilspplsing macro and
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micronutrients, controlling of soil-borne pathogeimsproving of cation exchange
capacity of soils, increasing the ability to holanments for plant use, supplying of
beneficial micro-organisms to soil and growth medmaproving/stabilizing soil
pH and providing the potential to bind and degrsal@e pollutants of the soil.

= avoidance of using synthetic fertilizers for aghiatal purposes

= The application of the practice of tkeparation of organics at source offers the
opportunity of a high-quality “clean” feedstock foomposting and the prospect
of an uncontaminated end-product, compared to riy@néc material derived from
central mechanical sorting plants)

» The separate collection and simultaneous compostinghe kitchen waste
fraction by the householders facilitates a reductio the frequency that is
required for the collection of the residual houddhwaste fraction. This is
especially important consideration in Southern lpaem and other Mediterranean
countries where the climatic conditions demand nfi@guent collection of easily
degraded wastes.

2. Relevance for environmentally significant issues orpolicy areas (e.g.
industries/sectors with significant environmental mpact, consistency with 6EAP or
important environmental principles, relevance to thke EU legislative framework
(directives, policy development, etc.)

The outcome of the project has a great impactltihalactors involved in the field of the
generation and management of the household soktewia particular:

I. citizens/householders: Their environmental awass is increased, they take more
initiatives and make more efforts to protect theiemment, they include the practice of
simultaneous separation/composting of biodegradablesehold waste as a common
daily activity, they produce a product with addeslue originated from the waste that
they generate, they participate actively in matemrggycling schemes, they possess a
sense of responsibility for their waste, etc.

ii. Local Authorities: They are provided with arfegdtive tool in order to re-organize the
existing practices that are applied for the manageraf the household wastes generated
at their localities, which is based on the prinegpand the priorities of the European and
national environmental policy and legislation. Thissults in i) saving of money (from
the reduction in costs for the collection and tfanef the mixed municipal wastes to the
landfills as well as from the utilization of thempost that will be produced ii) limitation
of the annoyance occurs during the collection asdsfer of waste to the landfill sites iii)
improvement of the entire environmental picturéha Municipality/Community.

iii. Private companies: Private companies that deih the trading of products for
agricultural applications could include the compgsbduced through household
composting in the products that sell.

iv. Public Authorities/decision and policy makefhe application of the household
separate collection/composting of the biodegradabjmnic wastes in large scale, will
contribute to the achievement of the quantitatiwional targets concerning the
diversion of the biodegradable organics from lal&lfiln addition, by incorporating
this practice in the existing solid waste managensehemes the principles and the
priorities of the European and national environrakpblicy and legislation are enforced
in reality providing tactile results.

Additionally, the COMWASTE project is consistent tivi the key environmental
priorities of the 6EAP, and in particular with tlleematic strategy on waste prevention
and recycling, since it is based on the simultasesgparation and composting of the

58



biodegradable organic material contained in solidste, fact that results in the
transformation of waste to a useful end-produchwidded value.

Moreover, the project is relevant to the EU envinemtal Directives that deal directly
or indirectly with the management of waste andpectic, the Directive 99/31/EC on
sanitary landfill of wastes and the Directive 9B/[3J that amended Directive
75/442/EU on solid waste.

In particular:

» The objective of the Directive 99/31/EC is to pnever reduce as far as
possible the negative effects on the environmeanhfthe landfilling of waste,
by introducing stringent technical requirements Wia@aste and landfills. Also,
the Directive sets specific quantitative targetst tmust be achieved by each
member state in a specific time period concernihg teduction of the
quantities of the biodegradable municipal wast¢ ih#&ransferred and disposed
to landfills. The use of the prototype householdnposting systems will
contribute significantly towards to this directiosince it is based on the
utilization of the biodegradable household orgamiste instead of its final
disposal to landfills.

= According to the Directive 91/156/EU that amendack@ive 75/442/EU, the
member states must undertake actions for the mareageof solid waste in
order to encourage:

(a) firstly, the prevention or reduction of wasteguction and its harmfulness, in
particular by:

- the development of clean technologies more sganitheir use of natural resources,

- the technical development and marketing of prigluesigned so as to make no
contribution or to make the smallest possible dbation, by the nature of their
manufacture, use or final disposal, to increashreggdmount or harmfulness of waste
and pollution hazards,

- the development of appropriate techniques for fihal disposal of dangerous
substances contained in waste destined for recovery

(b) secondly:

(i) the recovery of waste by means of recyclinguse or reclamation or any other
process with a view to extracting secondary rawenigs, or

(i) the use of waste as a source of energy.

The application of the household composting prodhas is promoted through the
COMWASTE project is fully in accordance with theopisions and the priorities of
this Directive (development of techniques for rezxgvand recycling of solid waste).

Finally, the know-how and the technology that weeseloped via the project are based
on other fundamental European environmental priesigand priorities such as the
application of the three R management practicexqR®y, Reuse, Recycling), the
development of waste management systems and schbategromote the sustainable
development etc.

b. Long-term sustainability

1. Long-term/qualitative environmental benefits (e.g.long term sustainable
technology, from product to functional focus, fromend-of-pipe to prevention; high
visibility for environmental problems and/or solutions; spin-off effect in other
environmental areas etc.)
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The technology that was developed and applied givahe COMWASTE project is
based on the simultaneous separation, biodegradatid stabilization of the household
organic fraction, at source, using an appropriatéopype system that was designed and
manufactured specifically for this purpose. Thetqgpe system is characterized by a
high level of sustainability since:

» jtis based on the application of a treatment métfa@mposting) that is time-tested
successfully.

* jt is based on a technology that promotes the madiee management of waste
(recovery of materials and transformation into afulsend-product which, additionally,
could substitute the use of synthetic products)

* jt uses a “clean” waste as feedstock for compodfimganic fraction of household
waste that is separated at source), fact that altbe production of an end-product of a
high quality and, consequently, its unobstructeel (@ the contrary, the biodegradable
fraction that is extracted from mixed waste in cantnechanical sorting plants may have
impurities, fact that can result in the product@nan end-product of a low quality with
limited potential for use)

» jt could be installed at any household without peols since its dimensions are
similar to other household devices

» jt is convenient in using (it operates similarlyadin used for the placement of the
mixed household waste)

» it has the capability to treat small quantitie®afanic wastes in a short time-period

= the cost for its manufacturing is low

» the cost for its operation and maintenance is low

» jts use could be place among the daily activitieshe householders, easily and
smoothly.

Additionally, the application of such a system daad to the limitation of significant
environmental problems, giving tactile solutions, described analytically at point fla.
Indicatively: reduction of the annoyance that oscduring the collection and transfer
of the municipal solid waste, lower burden of thedfill sites, in terms of quantity
and polluting load, due to the reduction of the amtoof municipal solid waste that
are disposed, increase of the operational timedifthe landfills, reduced generation
of leachates and reduced organic load in leaclaieso the decrease of the organics that
are disposed, reduction in the air emissions frandfills in qualitative and quantitative
terms, production from waste of a product with abldalue which otherwise must be
disposed at landfill sites etc.

Also, the use of the technology in large scale iappbns affects positively other
environmental areas, since the end-product couldidsel for i. landscaping, ii. land
restoration, iii. soil fertilizer and conditionesubstituting the use of synthetic fertilizers
for agricultural purposes iv. deodorant mean atfifirsites.

Finally, the range of the feedstock of the systemld be expanded in order to include
other waste fractions such as green waste fromajgriand municipal gardens, private
yards, municipal parks, etc.

2. Long-term / qualitative economic benefits (e.g. lagrterm cost savings and/or
business opportunities with new technology etc., gioonal development, cost
reductions or revenues in other sectors)
The application of the technology could result ibstcsavings in the sector of the
municipal solid waste management since:
» The aggregated cost for the procurement, the aperahd the maintenance of the
prototype systems is quite lower than the respeatost which is required for the
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construction and operation of a central mechanieajcling and composting
plant.

= A product with high added value is produced, byd¢farming a waste into a
useful end-product

» The quality of the compost produced by using thaskbold composting systems
is higher than the quality of the compost produeédtentral plants, fact that
allows its easier use or/and forwarding to theesponding market

»= The cost for the collection and the transfer ofritiged waste to the landfill sites
is reduced, as a result of the decrease of the auoilihe vehicle routes that are
required for this purpose (lower quantity of wasteist be collected and
disposed). The reduction in this cost parameteailuis to the reduction in the
demands for personnel, fuel for the circulatiorthaf vehicles and maintenance of
the vehicles.

= The cost for the disposal of the mixed waste (digbdees paid by the
Municipalities to the operator of the landfill giie reduced, since the level of this
expense is proportional to the quantity of waséd éne disposed.

= The lower burden of the landfill sites, in termsgofantity and polluting load, due
to the reduction of the amount of municipal solidste that are disposed, results
in the increase of the operational time life of thedfills and consequently the
decrease in the demands for space in order torcohsiew landfill sites.

» The reduction of the organic load content of tteehates generated at the landfill
sites due to the decrease of the organic wasteatieatisposed as well as the
reduction in air emissions from landfills in quative and quantitative terms
results in the decrease in the operation and mrante costs of the landfill anti-
polluting systems.

» The potential substitution of the synthetic fezttis used for agricultural purposes
by compost leads to saving of cost for raw mateaad energy.

Also, it must be mentioned that the European Ojperal Programme "Environment" for
Greece involves Community support for all Greekiorg within the Objective 1
framework (regions lagging behind in their devel@mt) and under Priority 5 "Quality of
life" of the Community Support Framework (CSF) fereece. According to the Priority
2 of this programme for Regional Development: SoWaste, the first objective is the
creation of a waste policy with the aim of reducithg waste flows, to separate the
different kinds of waste and to recycle them. Tgosicy will contribute to the reduction
of waste flows and to the protection of naturasitThe know-how and the outcome of
the COMWASTE project is completely harmonized tadgato this direction.

3. Long-term/qualitative social benefits (e.g. positie effects on employment,
health, ethnic integration, equality and other so@-economic impact etc.)

The project can lead to significant social and otb&ative benefits, such as:

The use of the prototype systems in large scaléicapipns, covering high population
areas will lead to the production of large quaesitof household compost providing the
opportunity for its trading. As a result, requirarteefor new jobs will be created since
the need for increased number of employees whowalk in the entire management
scheme will be raised. These employees could banigans, collectors of the
composting product, drivers, engineers for the isiom of technical support,
agriculturists, etc.

The diversion of biodegradable organic fractiomfrthe mixed household waste and the
consequent reduction in the quantities and theupod load of the waste that is disposed
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to landfill will results in decrease in the potahtimpacts that are occurred during the
operation of the landfill sites to the environmantl the public health. Also, the potential
substitution of the synthetic fertilizers by compuwsll contribute to the conservation of
the natural resources through the saving of ravenads and energy.

Also, as it is mentioned previously, the prototgoenposting system could be installed at
any household and be used by any householderftitiagardless of his living and
economic status, cultural and educational level, et

C. Replicability, demonstration, transferability, cooperation

1. Transferability & Potential for Commercialisation, including cost-
effectiveness compared to other solutions, benefitfor users (e.g. improved
health&labour conditions, less nuisance to others)drivers and obstacles for
replicability/reproducability, market conditions, p ressure from the public, potential
degree of geographical dispersion, specific targegroup information, high project
visibility (eye-catchers), possibility in same anather sectors on local and EU level,
etc.

The project is characterized by a high level ofngfarability and potential for
commercialisation, taking into consideration, tbkofving:

A. The application of such a system in large seglplications presents a high level of
viability, since:

I. the total cost for the procurement, operatiom amaintenance of the systems is
significantly lower compared to other practicestthge applied for the management of
waste such as central mechanical sorting and cdinggslants, thermal treatment and
sanitary landfilling of waste, as described at pbix

ii. the cost for the entire management of the mitexlisehold wastes is reduced
significantly (reduction in costs for collection cartransfer of mixed waste for final
disposal, in demands for the operation of the polluting systems at landfill sites, in
final disposal fees, as described at point b2.

iii. the systems are based on a well-documentederable technology

iv. significant and tactile environmental benefige obtained through the use of the
systems, as described at point 1a.

v. the prototype systems are characterized byalkigel of sustainability, as described at
point bl

vi. the use of the systems in large scale apptinatican lead to significant social and
other relative benefits, as described at point b3.

B. The application of the systems is based on tivgciples and the priorities of the
European and national environmental legislation poicty, fact that facilitates its easier
incorporation in the existing waste managementraeise

C. The incorporation of such systems in the locahitipal waste management schemes
will lead to limitation of the nuisance occurredidg the collection and transportation of
the mixed household wastes

D. The end-product is characterized by a high tu#vel, fact that allows its possible
trading utilization through the development of thlative market

E. The technology that was developed through tlogeprr focuses on the solving of a
common problem such is the generation of kitcherstevdby the citizens and the
prototype household composting system can be ugeshy householder in an easy and
simple way. This fact ensures its possible appboain large scale, covering big
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populated areas and indicates the very high dexjrgeographical dispersion at local and
national level.

F. The management of the biodegradable househdtevsa widespread environmental
problem, common in all the countries, fact whicklicates that the prototype system
could be used extensively in other European arinational areas and countries.

G. The setting, planning-design and implementatibthe project follows an integrated
methodology that do not respond only to COMWASTIBjget but as a methodology
could be implemented to a variety of topics of emwmental concern such as the
management of batteries and accumulators, smalitijea of hazardous materials in
household waste etc in Greece as well as at Euncgreginternational level.

H. The project presents a high level of visibilgiyce it leads to concrete, direct and
tactile results that are evident by the people wike the prototype system
(transformation of the household organic waste atgseful end-product, within a short
time period).

d. Innovation

1. Level of innovation on (inter)national level (incluing technology, processes,
methods & tools, organisational & co-operational gsects)

The content and the outcome of the COMWASTE proget characterized by a high
level of innovation at national and internatioredl, since:

i. The use of the system based on the separatidncamposting of the household
biodegradable organic waste, at source which repteghe new trend in the treatment of
this type of household waste (until now, the biataytreatment of the biodegradable
organic material was, mainly, taking place at cdnptants after its pre-separation from
the mixed household waste)

ii. The household composting applications are Vienited at European and international
level, while it is the first attempt in Greece ttablish such as system for simultaneous
collection.composting of kitchen waste at source

iii. The prototype system that was designed, marufad and operated through the
COMWASTE project has significant unique charact@ss- advantages, compared to
other similar systems that are available intermatig, such as:

= Separate feeding system that minimizes the odows fthe composting
compartment during feeding of fresh organic makeria

» Simplified and fluent feeding procedure

= Composting compartment (reactor vessel) that idated from the feeding
system, feature that leads to: i. the avoidanamiging of fresh organic material

with the composted material, ii. the proceduresinsiertion of fresh organic
material and the collection of composted mater@lndt affect the composting
procedures.

» Provisions for the collection of leachate

= Agitate system without contacting waste on compost

» Using of specific additives that assist to the ownand optimization of the
composting process and the improvement of the tguaflthe composted product.

= The composting system operates on a continuous lfesintinuous feeding of
new organics in parallel with continuous collectiand removal of composting
product).

63



iv. The use of such a system by the householdérsates the participation in a full level,
fact that provides them with a high sensation @paomsibility about their waste and
furthermore it gives to them the ability to getahxed in the management of their waste
more effectively and dynamically

10. After-LIFE Communication Plan

As described analytically in Section 9, the projeasents a high level of replicability
and transferability. The after-LIFE plan to congnand expand the dissemination and the
communication of the results and the outcome of GI@VWASTE project includes
several actions as described below:

The operation of the system at the 90 householdeaping on, and after the end of the
project and it is foreseen to relocate some of ttewther households in order to expand
the use of the system (more citizens-householdsrghe system in practice). It must be
noted that a great number of citizens from the ehMunicipalities and other
Municipalities expressed their interest to instial system at their households.

The beneficiary (NTUA) in collaboration with therée partners — Municipalities plan to
organise additional special events at the prenv$emach Municipality where citizens
from the three Municipalities as well as from otlaeeas will be invited to participate.
The aim of these events will be to disseminatehturthe results of the implementation
of the program.

Representatives from other Municipalities (e.g. Mdeolitan Municipality of Athens,
Municipality of P. Phaliron, Municipalities in Cyps and Morocco), during contacts and
meetings that had with the members of the workirggig of the beneficiary, expressed
their interest to incorporate the use of the hookkltomposting system into their
existing schemes applied for the management ofntheicipal solid waste at their
localities. The working group of the beneficiaryapl new meetings with the
representatives of the Municipalities in order t@aken the appropriate arrangements
(organisation of special events for the dissenamatif the household composting and the
prototype system, reproduction of the household pmsting bins as well as for the
training of the householders) and speed up theepges for the installations of the
system at the households of these Municipalities

As mentioned at Section 8, contacts and meetings made with the company Compost
Hellas located at Kefaliona Island that is involviedthe production and selling of

compost. After extensive discussions about COMWASrgject and exchanging of

experience on the promotion of the household coimjmothe end users, the beneficiary
obtained a clear picture about the compost tradetg/ork in Greece and it plans to have
contacts and meetings with all actors that pawigpn this network in order to make the
necessary arrangements for the possible promofitimeccompost that will be produced

though the implementation of the programme in gdarcale to the end users.

Also, the beneficiary in the framework of its adies, has close collaboration with Local
Authorities (Municipalities and Communities), Pretiere and Peripheral Authorities and
it plans to organise meetings with representatofehiem in order to disseminate and
promote the household composting system in theeeciuntry.

Moreover, the beneficiary, in the framework of gtese and constant collaboration with
the ACMAR (the Authority that is responsible foretiplanning and implementation of
municipal solid waste management schemes in theaARegion), has contacts and
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meetings with representatives of this Authorityarder to examine the potential of
incorporating the household composting system @ dkisting management programs
that are applied (it must be noted that the ACMA® lalready established recycling
programs for paper, metals and other packagingewnaaterials in the Attica Region).

Additionally, the working group of the beneficiahas a constant contact with the
representatives of the Ecological Recycling Sociatyprder to promote the prototype
home composting system to other areas, utilizirggdbllaboration that the Ecological
Recycling Society have with many stakeholders.

Also, the COMWASTE outcome and the prototype systielf, are being and will be
disseminated during the development of disseminaiidivities for other LIFE projects
that are implemented by the beneficiary.

Finally, a section in the project website is in@dddwhere those who are interested in the
prototype household composting system can get asstwefrequently asked questions
(FAQ) about the composting system in general,isndse specifically.

11. Actual project realization against the baselinemplementation plan
The following Gantt - chart presents the actuajgmiorealisation against the approved by
EC, implementation plan.

LIFE-03 Promotion and implementation of systems for the production of high quality compost from
ENV/GR/205 biodegradable household waste separated at source
Tasks/ 2003 2004 2005 2006
Activities
1T |2T |3T [4T |1T |27 (3T |4T 1T [2T |3T |4T |1T |2T |3T [4T
Task 1 [[Baseline ..
actual X | xx
Task 2 [[Baseline ..
actual X | xx
Task 3 [[Baseline oo ]
actual X fxxx | xxx | x
Task 4 [[Baseline N A T
Actual X0 | XXX xxx | xxx
4.1 Baseline ..
Actual XX
4.2 Baseline .
Actual X
4.3 Baseline .
Actual X
4.4 Baseline .
Actual X
4.5 Baseline ..
Actual XX
Task 5 [[Baseline A T
Actual XX | xxx | xxx | x
5.1 Baseline T
Actual XX | xxx | xxx | x
5.2 Baseline .
Actual X
Task 6 | Baseline A
Actual XXX | xxx | xx
6.1 Baseline ..
Actual XX
6.2 Baseline oL
Actual X | Xxx | xx
6.3 Baseline oL
Actual X | Xxx | xx
6.4 Baseline ..
Actual X | xx
Task 7 |[Baseline
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Actual X XXX XXX [ XXX | XXX [ XXX [ XXX | XXX XXX | XXX | XXX | Xx
Task 8 [|Baseline N P P A PP P P P P P P
Actual X XXX XXX [ XXX | XXX [ XXX [ XXX | XXX | XXX | XXX | XXX | XX

12. Comments on Financial Report
The following Table presents a consolidated pictofehe costs incurred during the
implementation of the project.

Categories of expenditure Amount (€)
Personnel 846,154.16
Travel 27,852.75
Prototype equipment 100,000.00
Consumables 49,662.17
Other costs 6,000.00
Overheads 71,852.00
TOTAL 1,101,521.08

The project was implemented according to the pralpasad no budget modifications
were incurred. It must be mentioned that the exgengurred, related to travel are lower
than those in the initial budget breakdown, maidlye to the fact that a significant
amount of money which it was foreseen to covertitireel costs of invited speakers and
participants in the conference actually was notdusence the conference was not
materialised. Instead of the materialization ofoaference where the project’'s content
and outcome would be presented, an extensive disagam campaign took place at the
stand that set up by the NTUA at the exhibition achihwas organized by the Committee
of Environment of the Hellenic Parliament and thenitipality of Athens (Sintagma
Square, Athens) from®%to 5" of June 2006 (from 9.00 a.m. until 9.00 p.m, eda}) in
the framework of the World Day of Environment. Dwgithis 3-day event, the personnel
of the NTUA distributed dissemination material (mothan 5.000 of a set of
dissemination material), they had discussions thighpublic related to the COMWASTE
project and additionally, the working group of theject demonstrated in practice the
use and the operation of the household composyisigra to the people that visited the
stand (four household composting systems were ablailfor the demonstration). The
number of people that visited the stand of the NT&w were informed about the use of
the prototype system exceeded 5000, a numbergtedtiemely higher than the number
of people that would have attended the confererntwehninitially it was foreseen to be
held.

13. Appendices

Deliverable C.2: Analytical design of the prototygyestem

Deliverable F.1: Recording and solving of probletinat were arosen during the pilot
application of the program

Deliverable F.2: Methodology and results for thaleation of the household composting
process and the quality of the compost that wadymed during the pilot application of
the program

Deliverable F.3: Development of guidelines for ihglementation of the program at
large scale/ Preliminary cost — benefit analysis

Deliverable F.4: Report on site visits to Austria

Deliverable H.1: Information on meetings among plagtners (managerial meetings)
Layman’s Report in English

Layman’s Report in Greek
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LIFE Project Number

LIFEO3 ENV/GR/205

FINANCIAL FINAL REPORT
Reporting period: 1.12.2003 - 31.8.2006

Reporting Date
30/11/2006

LIFE PROJECT NAME

Promotion and implementation of systems for the
production of high quality compost from biodegradable
household waste separated at source

Data Project

Project location

Municipalities of: Kifissia, Acharnes, Nea Halkidona, Attica,
Greece

Project start date:

01/12/2003

Project end date:

28/02/2006 (approved extension to 31/08/2006)

Total Project duration (in
months)

27 months (33 months after approved extension for 6 months)

Total budget 1.131.470€
EC contribution: 565.735 €
(%) of total costs 50

(%) of eligible costs 50

Data Beneficiary

Name Beneficiary

National Technical University of Athens

Contact person

Prof. Maria Loizidou

Postal address

9, Heroon Polytechniou Str., GR, 15773, Zografou, Athens

Visit address

9, Heroon Polytechniou Str., GR, 15773, Zografou, Athens

Telephone

+30-210-7723106

Fax:

+ 30 -210 - 7723285

E-mail/Website

mloiz@orfeas.chemeng.ntua.gr / www.uest.gr

Project Website

www.uest.gr/comwaste
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