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| INTRODUCTION

The aim of the Final Report of the project is tthga together, in a single document, all the infation about
the results of each project co-financed within fileenework of the INTERREG IlIB “Atlantic Area” 2000
2006 Community Initiative Programme. It accomparsied completes the application for payment of thal f
balance.

This report is an opportunity, for the Lead Partaed Partners, to take part in action to promoté an
disseminate the results of the programme. Thernmbtion supplied will be used in the annual impletagan
report, as well as in the final programme repornt $e the European Commission. In this way, by uiog
information on the working of the partnership, thetion carried out and the results of the trangnat
cooperation project, each project will contribugghe success of the programme.

The Lead Partner must also take this opportunityetdew the project steering and monitoring adegtand
ensure that each partner has the items and infanmegquired to provide evidence of the implemdarabf
the project to the competent regional, national Bacbpean authorities. The purpose is to checktkimaaudit
trail has been complied with through to the finahéficiary of Community aid, including by filinglahe
supporting documents relating to implementatiohj@aements and ERDF payments.

In order to facilitate this work, the Final Repmstructured as follows:

- Identification of the project and Lead Partner,

- Evaluation of the steering of the trans-natiorrajgct,

- Reminder of the initial objectives and overall@arhe of the project,

- Review of the different trans-national actions actlvities conducted to achieve these objectives,

- Review of information and communication measures,

- Prospects for the future,

- Reminder of the main obligations and correspondiegjaration of the Lead Partner,

- A set of technical annexes on the project schedilileg of supporting documents, follow-up of ERDF
payments and of indicators.

The purpose of this plan is to facilitate uniformogessing of all this information for each of thejpcts. As
far as the form of the document is concerned,@kezones and the number of actions conductedraxéded
as an indication only and may be extended if reqgllir

For each point, the part corresponding to the apptin form is indicated (NB: depending on the i@rof
the form used. If they are different, the first rhen corresponds to the application form of thet fil for
proposals, and the second number to the one us#ltefeecond call for proposals).

This final report must be prepared by the Leadreasfpossibly in liaison with the other partners] anust be
examined jointly to ensure the accuracy and comgpéaof the information featured in it. Each partimethe
project must be sent a copy by the Lead Partnex.nbtional authorities responsible for the firstele(Article
4) control procedure will also be sent the repdntclv will accompany the application for the finallénce
sent by each partner. The Lead Partner will transntiopy to the Joint Secretariat at the same &iméhe
application for the final balance of the projeotan electronic copy and a hard copy includingsifgeature of
the authorised person.

For all guestions or information about this repthie contact details of the Joint Secretariat &edNational
Correspondents are attached. This document isai@iln the four languages (French, Spanish, Poetsy
and English) on the programme website: interregrétiue.org
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| PROJECT IDENTIFICATION

(Cf. Application Form point 1)

PROJECT NUMBER: 070

ACRONYM: ECAS

NAME: Energy crops in the Atlantic area: large scaé development opportunities
PRIORITY: C

MEASURE: 3

NUMBER OF PARTNERS PER COUNTRY:

ESP 1

FR O

IRL 1

PT 4
UK 1

| LEAD PARTNER IDENTIFICATION

(Cf. Application Form point 2.1)

ORGANISATION OF THE LEAD PARTNER: Instituto Superio r de Agronomia
NAME OF THE REPRESENTATIVE OF THE LEAD PARTNER: Hel ena Pereira
ADDRESS: Tapada da Ajuda, 1379-017, Lisbhoa

COUNTRY: Portugal

CONTACT DETAILS OF THE PERSON IN CHARGE OF DRAWING
ORGANISATION: Instituto Superior de Agronomia

SURNAME AND FORENAME: Gominho, Jorge

ADDRESS: Tapada da Ajuda, 1349-017, Lishoa

COUNTRY: Portugal

TELEPHONE NUMBER: +351 21 3653378

FAX NUMBER: +351 21 3645000

E-MAIL: Jgominho@isa.utl.pt

UP THIS REPORT
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| EVALUATION OF THE WORKING OF THE PARTNERSHIP

(Cf. Application Form 11 and 3.12)

PROJECT STEERING STRUCTURE: List the different Committees and groups formad briefly define their
working.

The list of partners:
Portuguese ISA (Superior Institute of Agronomy, Leader pamy AFLOPS (Forest Owners Association); UEv
(University of Evora); INETI (Organism of Resear@gmonstration and Technological Development)
Spain: AFG (Forest Owners Association)

UK: IGER (Institute of Grassland and Environmentas&sech)

Ireland: Mid South Roscommon Rural Development (Limitedr@any, no share capital with Charitable Status).

Installation and Transformation Market
production and
characterization :
Actions 1 and 2 Actions 3,4 and 5 Action 6
Bioenergetic crops Combustion
Cynara cardunculus
ISA AFLOPS/SECIL AFLOPS
AELOPS INETI
UEvora
Arundo donax Hiesel
ISA ISA
AELOPS
UEvora
Eucalyptus
AFG

Phalaris arundinacea
IGER
Mid-South Roscommon

Regular meetings with partners for progress disonss
Meetings with farmers.

Final seminar.
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| PROJECT STEERING |

(Cf. Application Form point 8 and 3.7)

SCHEDULE OF MEETINGS AND ACTIVITIES OF THE STEERING STRUCTURES (Type of communication
and frequency)

Meetings

1°: 26 April 2004 - ¥ Meeting in Lisbon, Portugal. Organized by ISA.

2°: 19 November 2004 "Meeting in Santiago de Compostela, Spain. OrganizeAFG.

30: 27-28 May 2005 -"8Meeting in Roscommon, Ireland. Organized by Mids&o

4°: 17-19 Febuary 2006 "Meeting in Lisbon, Portugal. Organized by AFLOPS.

59: 21-24 September 2006" Bleeting in Aberystwyth , Wales. Organized by IGER.

6°: 21-24 June 2007 "@/eeting in Santiago de Compostela, Spain. OrganizeAFG.

7°: 5-7 December 2007 " Meeting in Evora, Portugal. Organized by ISA, UEAAFLOPS and INETI.

Final Seminar: Energy crops, biomass and biofu@iganized by ISA, UEvora, AFLOPS and INETI.

At each meeting it was presented by every partmes@ame of their activity since the last meetirggwall as 4
finance presentation by the Leader.

WORKING OF THE PARTNERSHIP — POSITIVE, NEGATIVE ASP ECTS AND POINTS THAT COULD BE
IMPROVED...

Portugal (ISA, AFLOPS, UEvora, INETI)

Positive aspects:

Notion of (i) different realities concerning theopluction of energy crops in the Atlantic space @incew business
opportunities, (iii) transfer of knowledge and esiperce among partners, either at national andnatemnal levels.

Negative aspects:
At the beginning, some difficulties in the commuation/interaction between partners occurred, maiggause it wa|
the first time that the partnership was establisbetiveen these institutions. However, this situatioas rapidly
overcome.

()

Spain (AFG)

The team of partner institutions participating lie £CAS project can be defined as multidisciplinang covered all th
phases object of study, from field work to laborgtanalysis of various chemical processes.

On the positive side, it stands out the geograplis@rsity of the partners intervention, which pises an overview g
energy crops and allows to know new crops and iplgrstlystems and also to know the possibilitiesxahanging crop
between different regions.

The regime of meetings was appropriate, sincedbelar recurrence allowed at all times to follow #xperiences of the
other partners.
One aspect that partly hampered the exchange afiation, mostly verbal, for the AFG was the largpiaised in thg
meetings, in this case English. Nevertheless, #cbknowledge of this language by the AFG teclnisiand th
support of translators allowed a total understagpdifthe meetings, presentations and communications

D

—h

oY

DD

UK (IGER)
The partnership offered an understanding of thgeasf energy crops being envisaged in partner ci@snand the crop
agronomic, variety selection and processing chgéienpresented. There were therefore learning apmtes from
solutions being developed in other partner cousitdie addition different partners were engagediféérént parts of the
bioenergy value chain from crop growing to biomassluation and conversion which enabled verticalwadl as
horizontal interactions. This part of the projecaswparticularly valuable in encouraging direct liatdéion between
partners in terms of the supply and analysis ofmbiss samples. The project also offered a valuahp®rtunity to|

7
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understand the social, environmental and economiem for the development of energy crops acrdes gartne
countries. This was particularly instructive as tmeve to deploy these next generation crops hasnhecmore
imperative during the lifetime of the project.

Ireland (Mid South Roscommon Rural Development)
The project was successful in the animation offéiiming community in relation to diversifying inenergy production.
This was achieved through practical examples gb production and the awareness creating aspetite qiroject.

Positive aspects:
Exchange of information facilitated learning fronvetse conditions, methods of husbandry and newerpial crops
which can be adapted to the region.

Benefits were gained from the access to expertiae the project offered, in particular for the fripartner was th
experiences of IGER in the UK as there are manylagiities in farming practices, climate and sojpéy

D

Opportunity for improvement:
Exchange of information between steering group mgsetcan be improved through the utilisation of Ite€hnology and
online tools such as project blog or Google group.

|TRANS-NATIONAL OBJECTIVES OF THE PROJECT
(Cf. Application Form point 3.4)
Reminder of thexpectedresults

Proceeding to the analysis of the economical \itgthilf the diverse energy products obtained in ezmintry/region
duly weighed with different pre-existing nationalrms, it will be possible to get a matrix of useéualysis for the
diverse political decisors and agents with resgamlitsi in the definition of the different politicef the territory ordering
and the next Community Supporting Framework begigin 2007.

Description of the resulachieved

- Installation of experimental and large-scalediiedf new energy crops;

- Comparison of energy crops grown on marginal {aable) land;

- Involvement of the farmers in energy crops prdidung

- Implementation of techniques and equipment fovémstingCynara cardunculus
- Installation of the large€€ynara cardunculusield in the world (75.6 ha, placed in Herdadesearica: Beja, Portugal);
- Installation of about 200 ha @fynara cardunculufields;

- The technical experience acquired with the ECASgegat allowed to contribute to the revision anehglification of the
system of aid for energy crops, sending commentiddPortuguese Ministry of Agriculture, particljain relation to
Chapter V of Regulation (EC) No. 1782/2003, of &egier 29, that establish common rules for direppett scheme
under the common agricultural policy and estabtisbertain support schemes for farmers and the arRemggllations
(EEC) N. 2019/93, (EC) N 1452/2001, (EC) N 1453/2001, (EC) N1454 / 2001, (EC) N1868/94, (EC) N
1251/1999, (EC) N 1254/1999, (EC) N 1673/2000, (EEC) N2358 / 71, and (EC) No. 2529/2001, and regardieqg t
Chapter 8 of the Regulation (ECY.NL973/2004, of 29 October, that amend Reguld@®) N°. 795/2004, that establigh
the rules for implementation of the single paymscheme under the Regulation (EC) M782/2003, that establigh
common rules for direct support schemes under timanwon agricultural policy and introduce supportesobs tg
farmers;

- Development of guidelines regarding conditionstfe growing of selected energy crops;

- Chemical analysis and combustion trials on seteenergy crops;

- Creation of awareness to the potential in thigae

- Chemical characterisation bfiscanthusand other grass biomass;

- Chemical characterization of cardoon oil (nonaaattional oil);

- Optimization of biodiesel production from cardaggred oil and process implementation in a pilotipteactor;

- Demonstrative actions concerning cardoon usenasyycrop: the use of its biomass for a burning at itrdidevel in
a cement industry (SECIL); the use of cardoon leiseli for 3 days, in a bus in the National Agrigrét Fair, 2007),
Santarém, Portugal.

)
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Contribution of trans-national cooperation to thB2ED VALUE of the project. Give a figure from 1 (gative) to 4
(remarkable) anéxplain your choice

., 0 .0 x| O

The contribution of trans-national cooperationtte &dded value of ECAS project is mainly due toftiiewing aspects:
- Multidisciplinarity of the partners;
- Different environmental and social conditionste farmers level, which allowed testing severa&rgn crops
under those different situations.

INNOVATIVE ASPECTS
(Cf. Application Form point 3.3)

Portugal (ISA, AFLOPS, UEvora, INETI)

- The use of cardoon, a spontaneous plant in ttdithteanean region, as a non-traditional energp;cro

- The implementation of the largedynara cardunculusield in the world;

- The implementation and adaptation of machine/taeshniques in cardoon crop;

- Participation of local farmers in cultivation thfe crop;

- Study of new energy conversion process, fluidized gasification and combustion applied to bionsgexies like
Cynara cardunculuandArundo donax

- Characterization as an energy source of two bésnspecies, such &@ynara cardunculuandArundo donax

Spain (AFG)

The ECAS project developed in Galicia involved afighe first experiences in this Atlantic region the cultivation
harvesting and handling of different crops. We waske to test both, crops of agricultural origiattare currently part ¢
a global debate because they are biofuel generatgs and also forest crops whose main purposéeisheating
production. We could also test their possible ussdcond-generation ethanol production procesdearefore, it ha
been made an integration of the various phasebeofifecycle process and energy crops have beéedtés order td
collect data on the experimentation process.
This project must suppose the first step in a sesfeprojects and programs that complement thigept@and allow td
analyze other species than the ones studied iE@&S, new cultivation systems and collection, &t need to study
forest species such @zacia melanoxylon, Acacia dealbata, Eucalyptudglos, etc. just as Miscanthus, new varieties
of sorghum, and so on.

It is therefore an innovative project in Galiciachase this way we come to know the potential of tieigion as

producer of raw materials for energy purposes. dditeon, it provided the opportunity to experienfiest-hand th
problems and alternatives of crops for biofuel mcigbn, as well as the wrong conflict between crfmpgood productio
and crops for biofuel production. For this, one basnted on the active participation of agroforegtroducers in all th
phases.

—h

U7

UK (IGER)

It was important to determine if energy crops sashMiscanthus will be viable in marginal land in & Previou
studies did not include such regions and it wassgary to demonstrate the potential particulaniemipredictions o
changes in rainfall. Wales being in the west oflttiehas significantly more rain than the east whichbetter for energ
crops but typically has poorer soils. In additibe Miscanthus crop is clonally propagated by ptanthizomes and the
is a concern on the over dependence on a verywayeoetic base. A wider number of potential vagetivere therefor|
investigated for the first time in the UK. Farmarg often paid by power generators according tettegy value of th
biomass. Novel methods were therefore developethéoevaluation of biomass quality using infrarpdcroscopy.

W

Ireland (Mid South Roscommon Rural Development)

The project facilitated the first growing of reednary grass and Miscanthus in Ireland. One sigmfispin-off of the
project was the development of a biomass-fuel prtion and supply business by one of the farmerslimd. The|
project also facilitated a very important collali@a with Bord-Na-Mona (One of the worlds largestap producers whp
supply peat as a fuel for the generation of eleityria range of peat-based fuels, coal and oitésidential and industrial
heating; horticultural products for commercial mutturists and home gardeners; and pollution ahaté products).
This collaboration benefited all stakeholders a&sdbmpany seek to forward their agenda for divieegibn into powe
generation using indigenous resources and renesable
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Number of job creationSORECAST Number of job creationBCHIEVED

Men 20 Wam 10 Men 10 Wam 10

| PROJECT OBJECTIVES
(Cf. Application Form point 3.5 and 3.8)
Reminder of the objectives and of the main resadtseved

Objective 1 Analyse the economic and technical aspects tklatdh the installation and maintenance of thewrel of
different species.

Objective 2. Evaluate of the productivity of installed species.

Objective 3. Delineate and implement a methodology and equipriegrharvesting/hauling off, eventual transforroat
and transport of the resulting product for the consr units.

Objective 4. Study and implement different methofis conversion of the obtained products: biomassbiarning tg
produce energy at industry level, oil extractioronfr seeds and biodiesel production, as well as &by,
characterization.

Objective 5. Pilot-experiments of the use of biomass and lidualuels, as energy source in different industries

Objective 6.Obtain an integrated analysis of the technicaleswhomical viability of the alternative options.

Objective 7.Divulgation of project’s results and conclusions.

| METHODOLOGY
(Cf. Application Form point 3.5/3.7 and 3.5/3.6)
Description of the methodology, with the links beam the objectives and actions.

of different species.
Action N.° 1.1.To avoid the installation of cardoon in soils with aptitude for it, the geographical intervent

Geographic Information System, constituting a Sufipg System to the Decision for future installago

company), for the biomass disposing from 200 h@yfara cardunculus

Action N.° 1.3.Ground mobilization, preparation and installatieihthe cultures (about 200 ha @fynara
cardunculusand 1 ha oArundo donak

Action N.° 1.4Technical support was given to the farmers forekecution of all the operations related with
installation, management and harvest @fnara cardunculus The monitoring of the several operations and
measurement of the respective working times allomakling an economical and technical viability asaof the crops

Objective N. ° 2Evaluate of the productivity of installed species.

Action N.° 2.1.Cardoon seed yield, seed yield components and dsismvaluation were realized at Ferr
(Sesimbra), and Aparica (Beja) farms, Portugalsémpling each field considering 8 transects of Hdens each. Ead
plant was weighted, the heads cut (for seeds diirdas well as the steams and leaves. Theserbatérials were dr
for humidity and biomass determinations. This pest#as adapted from the one performed by Prof.sJEétnande
from University of Madrid.

Objective N. ° 1Analyse the economic and technical aspects relaitidthe installation and maintenance of the celsiir

area was characterized, based on edaphic conditindsthe current occupation. This information waadked in a

on

Action N.° 1.2 Promotion and establishment of 10 production @mttr between farmers and consumers (biomass

the
the

10
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Cynaraseeds and biomass production were evaluatedealdharvest context, by the accomplishment ofrelarves
operations in Herdade da Aparica — 75.6 ha (Béjajdade da Ferraria — 8 ha (Sesimbra) and in Qdmtosario — 1
ha (Santarém).

Sweet sorghum stem yield potential, for bioetapobduction, was determined by conducting three kiofdexperiment
such as: irrigation levels (1500, 2500, 3500 ando4&® ha') using one variety (India); variety trials using&ieties in

2005 (Brandes, Dale, India, Ramada, Rio, Theis\&ingly) and 5 varieties in 2006 (Brandes, Theis,dnélocket and

Nicole); and planting dates (May 17, May 31, Jude dnd June 28). In the three studies the followiagables werg
evaluated: soluble solids content of stem juicgasicontent in 2006; fresh and dry stem yield; matter yield in leave
and capitula.

A range of potential biomass crops for cultivataond utilization in Wales were evaluated. In pattca replicated set ¢

different Miscanthus varieties were planted at fsites. This was also designed to determine thentiat of the crop in

traditionally non-arable marginal regions such asimof Wales.

Action N.° 2.2.The data collected were statistically evaluateihgushe analyses of variance (ANOVA). ]
separate the significant different means the L&l significant difference) test was used.

Objective N.° 3.Delineate and implement a methodology and equipnfen harvesting/hauling off, eventu
transformation and transport of the resulting paddar the consumer units.

Action N.° 3.1.Delineation of the methodology of harvesting/lvaglboff, transformation and transport.
Considering the existent information abo@tnara cardunculusthe technical support given by théniversidad
Politécnica de Madridand the available equipment on the market, siheefitst harvest in 2006, it were delinea
several harvesting, primary transformation and Spantation tests, combining different alternatiwegh different
machinery.

Action N.° 3.2.Analysis of the existing equipment in the market.
One of the advantages @ynara cardunculugs the fact that for its installation and harvegtis possible to use tf
machinery used on other common crops like wheabon.

Action N.° 3.3 Analysis of the possibility of use of the avaiklg@iquipment and/or necessity of modifications
the purpose of optimizing the operations to be uadten.
Several tests with different types of machineryenvamanged and allowed to verify that foynara cardunculusarvest
it's possible to use the equipments used for o#tgeicultural crops commonly installed in the AtianEpace (whea
corn, etc.). The results obtained allow us to cathelthat the optimization of machinery is, evenyyaleeded, howeve
only viable ifCynards crops (aerial biomass and seeds) achieve coahealue in the biomass market.

Action N.° 3.4Cost and productivity-efficiency estimation of theerations
For the implementation of this action it were asaly the operations costs taking into account tbdyation obtaine
(ton/ha) and the time taken to execute each operati

Objective N.° 4The use of biomass for burning to produce energydaistry level; cardoon seed oil extraction, bésdil
production, and laboratory characterization.

Action N.° 4.1Biomass Conversion.

First of all, energetic characterization of theigas biomass species in terms of calorific valdemental analysis an
ultimate analysis were carried out by laboratorglgsis. Also, ash analysis in order to evaluatenely, the level o
alkaline metals, chlorine, mercury, etc., contaimedhe species that were produced and testederfltidized beg
gasification and combustion experimental instailagi were performed. Due to its form and very lowcsic gravity,
Cynarahad to be transformed in pellets, in order to tperly feed to the combustion and gasificatiorctea, by the
screw feeders of the feeding system. Then, triflfluidized bed combustion and gasification werariea out in
experimental installations, to evaluate de perforceaand behaviour of th€ynara and Arundo species, during th
application of these processes. Definition of thredlof bed material to use and the need to userlests or additives
were also evaluated. The aim of the experimentakweas to determine the technical and environmengdlaviour of
the species produced in field, cardoon Andndq in fluidized bed gasification and combustion eyss.

Biomass feedstock quality was evaluated by deténgirthe chemical composition including lignin, cadise,
hemicellulose, and cell wall phenolic contents aédanthus, other grasses and Cynara. These vakresdetermined b

t
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D
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wet chemistry and also used to develop calibrafiets with high throughput techniques such as nedrFRourier-
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Transform infrared spectroscopies (NIR and FTIRpegtively). Biomass was harvested, oven driedraifidd prior to
analyses.

Action N.° 4.2 Biodiesel: cardoon seed oil, from plants from efiént stands, was extracted by solvent (hexane)

and also by mechanical pressing in a screw prdss.oil content of the seeds and the extractiordyiedre determined.
Also, the various oil samples were characterizetims of the following parameters: iodine valugpanification value
free fatty acid content, density, fatty acid compos (gas chromatography, GC), triglyceride comfpos (high
performance liquid chromatography, HPLC), steromposition and content (thin layer chromatographys&) and
tocopherol composition (GC).

Biodiesel (FAME, Fatty Acid Methyl Esters) from daon oil was produced by transesterification of tikewith
methanol, using sodium methoxide as catalyst. Mimgeand optimization of reaction conditions wegréed out using
the Response Surface Methodology. These experimearts carried out in lab reactors, following a CGah€Compositd
Rotatable Design (CCRD) as a function of reactismgderature, molar ratio oil: methanol and catalgatl. Sample
were taken along the reaction, FAME were separbiedhin layer chromatography (TLC) and quantifieg image
analysis of TLC plates. These data were used fatetfing and optimization of reaction conditionsngsithe software
Statistica, version 6 from Stasoft, USA.

o

Objective N.° 5Pilot-experiments of the use of biomass and lidualuels, as energy source in different industries.

Action N.° 5.1 Samples of the biomass obtained were chemicaénatfjetic characterized, as well as ash analysis,

performed using standard methods. The experimemtd was carried out through gasification and costionm test runs.
In 2006 and 2007, Cynara’s biomass burning indaistevel experiments were developed by a Cementsing in
Portugal (SECIL), and by a Pulp Industry in Sp&iNCE), respectively.

Action N.° 5.2 Biodiesel: under optimized conditions at lab-schlediesel was produced in a 15 L pilot-plant
reactor. After recovery and downstream procesdiiggliesel was characterized in terms of the arwdytproperties
required by EU legislation (DIN EN 14214). This thiesel was used in blendss|Bwith diesel in a bus at the National
Agriculture Fair of Portugal in 2007.

Objective N. ° 6Integrated analysis of the technical and economviedility of the alternative options

The integrated analysis of the technical and ecacedmiability of the diverse combinations of maeagent alternativels

and industrial transformation was developed@gnara cardunculug. That analysis was made considering the potential

of environmental protection and preservation, rdeatelopment and legal conditioning, national aridrnational, actus
and future. This component also foreseen the mgidip of a Supporting System for Decision integtaad interactive
(referred on Action 1.1).

17

Objective N. ° 7Divulgation of project’s results and conclusions

The information about the project and produced riunts execution was spread from different waysedaly in
agricultural fairs, in demonstration actions focheicians and farmers and indirectly in differeppes of media, fof
example: ECAS web page, news papers, newslett@let{il®® AFLOPS) magazines and scientific journafs.ofder tg
conclude the project, a final Seminar was organ{$gdergy crops, biomass and biofuels”) at Evoravrsity, during

two days (8 and 7' of December 2007). Other objective of this seminas to promote the discussion surrounding| the

biomass and energy production, as so, there weitednseveral experts for exposing there ideas.

12
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ACTIONS CONDUCTED
(Cf. Application Form point 3.7 and 3.5)

Action NATURE OF THE ACTION
1 Analysis of the economic and technical aspects rédal with installation and maintenance
of the cultures of different species

Expectedresults (according to the Application Form)

Portugal (ISA, AFLOPS, UEvora)
Based on R&D information that already existed atibatenergy crop£ynara cardunculugandArundo donaxthe main
expected result with the development of this actias to obtain information of the economic and téchl aspects of th
installation, management and harvest of those ondyen implemented in a large scale (farmer scél&)as considere
different types of soils (marginal or non produetagricultural lands, with different edapho-clingatonditions).

In resume, according the application form the etgubcesults for this action are:

- Install areas with energy crops of significaimhension (above 1000 hectares);

- Define management models of energy crops, ggifor diverse ecological realities.

L

Spain (AFG)

The purpose of this action was to analyze diffetenhnical aspects of the species cultivation aer lto analyze th
influence of these techniques on the economy ofitbp and its productivity.

We pretended to characterize the intervention tald@ag into account the land aptitude to the speeidgencies.

From the beginning of the project, the AFG bet lom ilea of being able to analyze the possibilitynsfalling different
cultures in marginal land, mainly lands with forase. For this reason many of the cultures made wefiorest surfaces,
with preparatory farm works of the land more appiate of a forest plantation than of an agricultumae. This way wd
tried to look for the possibility of revalue thousts of hectares of Galician lands crossed by éattines, in zones d
poor edaphic quality, etc. For this function we dexbthe collaboration of the agroforestry produdersghe cession g
tests areas. One also should analyze the necesgsety for the installation of the culture as wedlits cost.

[¢)

—h —h

UK (IGER)
The aim of this action was to determine the po#&trdf energy crops in Wales where soil type, teapge and wateg
availability are very different from where many tbe previous studies had been made. In additioorédhe crop ca
really take off it will be necessary for a widemegéic base to reduce the potential impact of abiatid biotic stress g
the entire crop. New varieties were therefore eateldl alongside the existing marketed clone Miseanthgiganteus t
determine the ability of the crop to produce biosngields on marginal land and the likelihood of neavieties to be
available to farmers in the future with comparabitdds to the industry standard.

O S D —

Ireland (Mid South Roscommon Rural Development)
During the life of this project the following tralwere conducted with the co-operation of locahfens recruited becauge
of their interest in the project and their experiis crop management

Describe the way in which the action was implemeénte

Portugal (ISA, AFLOPS, UEvora)
The development of this action involved differehapes:
Phase 1 — Characterization of the spedi®dmara cardunculusand Arundo donax considering botanical
characteristics its and ecological, edaphic andatic needs and limitations;
Phase 2 — Characterization of the geographical aita aptitude forCynara cardunculusbased on edaphjc
conditions and the current occupation. This infdforawas loaded in a Geographic Information Systeomstituting &
Supporting System to the Decision, determiningdhgmal territories for the installation of thisogr. Note: That worf}
was only developed faCynarabecausérundo donaxs more exigent in terms of ecological, edaphid elimatic needs,
and not so adaptable to marginal areas with sevater needs;
Phase 3 — Selection of the areas crops installatieas and establish contacts with farmers thdd dmiinterested
to invest in energy crops - elaboration of produtitontracts with the agricultural producers;
Phase 4 - Accomplishment of the works of installatimaintenance and harvest of the cultures angsasi@f the
respective performance and yield and costs.

Spain (AFG)
The performances carried out are described next:
- The first of the steps made was the botanicafacitarization of the species and its ecologicalysea in suchg

way that their edapho-climatic necessities andtéitiins could be determined. With this initial infeation, the data wgs
introduced and handled by means of SIG prograntsallaved determine optimal zones for the cultuaed zones df
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doubtful implantation, as well as areas in which tlevelopment of the culture will be unviable ahatttherefore wil
not admit the extensive culture of the species.

- Plantations in marginal land: this action coreisbasically in trying to install some of the cudtsi studied in foreg
lands with little current value. For this reason laveked for lands that, in spite of having an atabkle edaphic aptitud
from a forest point of view, were not highly valudd these lands, we proceeded to install cultonesly agricultura
and using the minimum cultural treatments, in saclway that the sustainability of the culture wasegptable
economically and ecologically.

We also installed, in an experimental way, cultutes, by their ecological characteristics, seetoealdapt to the map
cultures made at the beginning of the project.

UK (IGER)
Five varieties of Miscanthus were planted at fatessin a replicated plot design to enable an assest of the potentid
of this crop in Wales. It was important that thecepmy of the crop was carefully managed to ensorapatibility with
other results. Climate data is regularly colledtednable back casting to help explain collectad.ddmall areas of oth
crops were also planted at the same time inclugdingchgrass and reed canary grass. The projecteotraced of
Miscanthus as this was the bioenergy crop alondy wsttort rotation coppice willow identified as hayithe mosi
potential in the UK. They are also both the cropw meing planted by farmers and for which UK bregdprogramme
exist. Willow was being studied separately in anjeBtive 1 study “Willow for Wales” co-ordinated bpr John
Valentine at IGER.

Ireland (Mid South Roscommon Rural Development)
The specific actions involved in this componentasdollows.
- Analysis of the economic and technical aspedetad with the installation and maintenance of ¢théures of
different species
- Elaboration of production contracts with the agltural producers
- Accomplishment of the works of ground mobilizatiincluding preparation and installation of thétunes
- Analysis of the installation and maintenancetso$ the cultures
- Analysis of crop performance and yield.

A ‘steering group’ was established for the Irisimpmnent of this project which was made up of thiefdng members,
who met on a regular basis: Michael Spellman, @hair, Mid South Roscommon Rural Development CompBaysy

Daly, Manager, Mid South Roscommon Rural Developn@ampany; Ollie Burke, Chief Agricultural OfficeFeagasc,
Roscommon; James Fitzgerald, Farmer and Agricul&cintist; Mervyn Auchmuty/ Sean Beegan, Farm€&osn Egan,
Bord na Mona; James Donlon/Mike Ward, Westbic -Hifézal Support.

After lease agreements and contracts were sigrnibdthné growers, the following crop plots were ekshied.

Miscanthus
Plot Size Location Plant Date Site description Previgses
4 Ha Johnstown Mullingar, Co. End of May Free drained soil — relatively sheltered Permanent grasslang
Westmeath 2006 pasture
Carrowbetty Mixed Soil — mineral soil — reclaimed pegt Permanent arasslant
2 Ha Castlerea 29th May 2006 | Sheltered from north— exposed on all other 9
g pasture
Co. Roscommon sides.
Lough Boora Parklands .
3Ha Tullamore, Co. Offaly Peaty Soil — Cutaway Bog Cutaway Bogland
Killeenboy Peaty soil — mainly well drained
1.1 Ha Kilteevan April 05 Top field well sheltered Bottom field Permanent grasslan
pasture
Roscommon partly sheltered.
Willow
Plot Size Location Plant Date Site description Previoses
Lecarrow, End of May . . . Permanent grasslang
2.9 Ha Co. Roscommon 2006 Free drained soil — relatively sheltered pasture
Lough Boora Parklands .
3Ha Tullamore, Co. Offaly Peaty Soil — Cutaway Bog Cutaway Bogland

D ~

oY

Reed canary grass
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Plot Size Location Plant Date Site description Previoses
Killeenboy Peaty soil — mainly well drained
2.2Ha Kilteevan 11th June 05 Top field well sheltered Bottom field P;E?Qem grasslang
Roscommon partly sheltered. P
Carrowbetty Mixed Soil —
1 Ha Castlerea 20" April 2005 | Sheltered from north, exposed on all oth >rP§;$?:em grasslang
Co. Roscommon sides. P
Lough Boora Parklands .
Tullamore, Co. Offaly Peaty Soil — Cutaway Bog Cutaway Bogland
Partners involved in implementing the action
Partner name Country Role in implementing the action lacéts) implemented
Lead Partner, AFLOP$Portugall Installation ofCynara cardundulusand Arundo| Portugal (Herdade da Aparica, Bejg;
Evora University donax and accomplishment of its maintenance dade da Ferraria, Sesimbra;
uinta do Rosario, Santarém;
harvest. Herdade das Escatelas, Estremoz),
IGER Wales
AFG Spain
Mid South Rosc. Ireland| Trial Crops Miscanthus/RCQAIWW Ireland, BMW Region
Description of the resulachieved

15
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Portugal (ISA, AFLOPS, UEvora)

Cynara cardunculusand Arundo donaxwere installed in Portugal in almost a total aoé&800 ha. The two areas with

Arundo donaxwere very different from each other in what consewater availability, but in either of each thdtune
establishment was successful. Considering the lodyztivity theArundo donaxculture was abandoned.
Cynaracardunculusis known as a Mediterranean crop with high biomassluction, as so, was implemented in I
scale for energy purpose. It was observed that afgtalling in a field with ecological, edapho+olitic homogeneod
conditions, the crop presented different valuebiofmass production in the same field and the héedegield biomas
was lower than expected. One of the explanatiomspfoduction heterogeneity can be attributing te thenetid

differences in the seeds used for the installafidre harvesting machinery used left a significaatlyial biomass in the

field, reducing the biomass vyield. As so, breediegearch and mechanization improvements needs tlevedoped ir]
future actions.

Based on values obtained in @@gnarafields its possible to achieve an estimation potidn cost:
Installation Costs (soil preparation, seedling aeed control): 300 — 350 €/ha

Harvest Costs: 150 €/ha
Biomass Production
Sesimbra: 5,3toa (18% humidity);
Beja: 5%on/ha (15% humidity)
Seed Production
Beja: 50,1 ton/ha
Spain (AFG)

The results in each one of the three big groupsrbedescribed were very different and varied dejmgndn multiple
factors. As a summary, we indicate the next conmhss

- The cultures installed in marginal lands, maifdyest, had poor productivity results, or, in socases, there wd
no production at all. The causes are variablethatpossible to conclude that the edaphic povefrtyre ground forces t
make multiple works of fertilization and calcare@mendments (aspect that burdens the viabilithetultures from th

economic and ecological point of view). In additigheir high competition with vegetal species fattér adapted, as

well as their great palatability causes that theyereaten by wild animals like horses, roe deer, et

T =

WO n
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- The measurements of installed culturesEanitensor A. donaxthrew very high results and corroborate the fjeld

observations that indicate highly productive sp&cie

The installed plots of cultures such @ynara cardunculusor Sorghum bicolourin agrarian land showed a gopd

adaptability of the land although in some case<lingatic conditions were adverse.

UK (IGER)
Miscanthus and other crops were established inofudin marginal land in west Wales. The crop wawestdo establish

on more marginal land but given time (eg. by thedtlyear) was producing substantial yields of bismarhere wafs

substantial variation in the performance of théedi#nt Miscanthus varieties. For example at therpdtevyth site yields
of two genotypes were 6 and 10 oven dry tons (Op&r)hectare, whilst Miscanthus x giganteus and ew varieties
yielded approximately 11-14 ODT per ha. These figuare very impressive yields given that the sahy stony) and

climatic conditions are marginal for most formsagfriculture. This study indicates the potentiaMi$canthus as a crgp

for farmers in Wales.

Ireland (Mid South Roscommon Rural Development)
The project facilitated learning a knowledge regagdhe usefulness and adaptability of selectedfood crops. Th¢
findings of the crop trials in Ireland are brieflymmarised as follows (further detail is availaple)

Miscanthus characteristicperennial crop, high establishment cost, low ¢oshaintain, harvest and dry, vulnerap

D

to late frost, competition from grassy weeds indgbtablishment year can be a concern, unsuitectginal land or peaty

soils, better performance in better soil).

Miscanthus Costs Per HA

Year 1 2 3 4 5 6 7 8 9 10 11
Cultivation 200 0 0 0 0 0 0 0 0 0
Herbicides 0 0 0 0 0 0 0 0 0 0

Rhizome Supply and Planting 2500 0 0 0 0 0 0 0 0 0

Mowing 0 0 60 60 60 60 60 60 60 60 60,
Baling 0 0 80 160 240 320 320 32( 32 32p 320
Total Outgoings 2700 0 140 220 300 380 38( 380 380 380 380
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Projected Return

Total Outgoings 2700 0 220 300 38d 38 38) 380 340 380

Grant 1031 344 0 0 0 0 0 0 0 0 0
*Energy Sup. 45 45 45 45 45 45 45 45 45 45 45

Yield 60/T 0 0 300 600 900 1200 1200 1200 1200 12p0 1200
Total Returns 1076 389 345 645 945 124p 1245 1245 1245 1245 1p45
Earnings -1624| 389 205 425 645 864 865 86p 865 865 865
Cumulative Earnings -1624| -1235| -103Q0 -609 40 904 1740 26835 3500 4365 5%3£)Ch

holding can claim an €80 per ha. Top up of thismpamt to a maximum of €3,000 per holding. i.e. altot 37.5 ha. can be gran
aided in this manner.

Willow characteristics Short Rotation Coppice harvested every 2-3 ydagh, establishment cost, easy to maint

drying needed (estimates of drying cos&12/tonne), burns very well, suitable for margiteadd but unsuited to pealty

soil, hard access required for harvesting, vulrlertbpests e.g. Willow Beetle.

Summary Costs for Establishment of Willow

Ground preparation. Herbicide, Ploughing, powerdwarand roll 180
Mechanical planting. Carriage, tractor and steptglahire 450
Willow cutting. 15,000 cuttings/ha, carriage anddcstore 1380
Post planting residual herbicide and leather jacketrol 210
Cut back, after first year's growth. Reciprocatfirgger bar mower 45
Weed and pest control, including post cut back io&té and

Post planting leatherjacket control 225
Total establishment costs €2,490/ha|
With fencing €3150/ha

NB: Rabbit fencing may be required @ approximately2D/m. The total cost for fencing should be daked on a project-by-projec
basis, as it is dependent upon field size and shagehe local rabbit/hare population.

Reed Canary Grass Characteristics : stp@ngnnial rye-grass, relatively low establishmerdtcweed competitio

in the establishment year can be a concern, lowtodsarvest and dry, high ash content, abilitpdapt to diverse sqi

conditions, susceptibility to frost is low.
Economics of growing RGC were not calculated duthig project, as the plot is not yet matured. atiditional use of

the crop as a vegetation filter for municipal wadtas the potential to add value to the produet e case of willow
and has the potential to alter radically the ecdnaustainability of the crop.

Key dates of the action

2
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Portugal (ISA, AFLOPS, UEvora)

October/2004 — Soil preparation, seedling and veedrol in the Plot 1 of Herdade da Aparica (Beja)
February/2005 — Soil preparation, seedling and veeedrol in the Plot 2 of Herdade da Aparica (Bga)l in Herdad
da Ferraria (Sesimbra)

December/2005 and January/2006 - Soil preparateetlling and weed control in Herdade das Escatetiseemoz)
March/2006 — April/2006 — Soil preparation, seeglland weed control in Quinta do Rosario (Santarém)

D

Spain (AFG)

The dates of accomplishment of this action wereiooaus during the elaboration of the present mtofeCAS. Eacli
species has a specific time for each cultural tneat made, thus for example during the spring 200&ettled sorghum
plantations or cane, during autumn 2005 and 2006nade thistle plantations. In addition, each larathas differenf
periods for the installation of cultures due to thimatic specificities of each zone.

UK (IGER)
The project was performed across all four yeare ain plantings were in 2004, the first full gragiseason onde
sufficient plant materials were available for repte blocks at multiple sites. The crop after this maintained and
monitored for establishment and performance.

Ireland (Mid South Roscommon Rural Development)
Planting dates as above:
Meetings were held on the following dates.
- 13/05/04  Local Steering Group meeting in Roscommon
06/07/04  Local Steering Group meeting in Roscommon
26/07/04  Local Steering Group meeting in Roscommon
08/11/04  Local Steering Group meeting in Teagasc&fRoscommon
29/11/04  Local Steering Group meeting in Teagasc&fRoscommon
10/03/05  Local Steering Group meeting in Roscommon
23/05/05  Local Steering Group meeting in Roscommon
28/05/05  Partner management meeting in Roscommon
08/01/06  Local Steering Group meeting in Roscommon
27/03/06  Local Steering Group meeting in Boora
26/06/06  Local Steering Group meeting in Roscommon
31/07/06 Local Steering Group meeting in Castlerea
10/11/06  Local Steering Group meeting in Roscommon
05/04/07  Local Steering Group meeting in Roscommon

Justification of any discrepancies between theads planned and as implemented, if any

Portugal (ISA, AFLOPS, UEvora)

The most relevant discrepancy is that the instadlezh with energy crops in Portugal was around 20%e propose
area (1.000ha), mainly because this action was mergh dependent on the acceptance of the agriapwoducers t
install energy crops, of land availability and hesa of the fact that at the beginning of the pitojbere was a
adaptation lack of agricultural incentives to noed crops in Portugal. Another very important gioestwas the fac
that these crops were new to the agricultural pretkiand the first production results were lowemtlthe expecte
(15-20 ton d.m./ha). The first results obtainedtie Cynara cardunculusareas (in Beja), installed under the EC
project, were 10 ton /ha, and according the previstudies developed by the Universidad PolitécdieaMadrid the
production expected was 15-20 ton d.m./ha. Theuiffce between the production expected and theigtiod obtained
was significant, so the promotion work of thoserggecrops became difficult, because the most pathe farmerg
preferred to install crops that already knew, likgeat, corn or sunflower.

>Q|—r_auLJ.

Spain (AFG)
Many of the discrepancies between the initial ofi@na planned and the ones actually made weredbgitd as a resylt
of testing species in marginal zones. Indeed, atbiginning of the project, we pretended to know difficulties to
locate certain species or to take them to langmof aptitude, and, in fact, because we wantedhdovithe limit to instal
the cultures, there have been results, in somescpser but also highly enlightening.

We can affirm that two abnormal periods that toddcp throughout the accomplishment of the projestehbeen al
important determining factor for the correct depef@nt of the project There was a first period afudsht in 2006 tha
conditioned the development and growth of sometateoms and later the great period of rains betwemh 2006 an
beginning 2007 that damaged the germination ofi¢htkie to evident problems of waterlogging

O =
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UK (IGER), Ireland (Mid South Roscommon Rural Devebpment)
No discrepancies.

Total cost of the action (in Euros) including VAT

299 412.99 €
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ACTIONS CONDUCTED
(Cf. Application Form point 3.7 and 3.5)

Action NATURE OF THE ACTION

2 Productivity evaluation of the installed species

Expectedresults (according to the Application Form)

Portugal (ISA, AFLOPS, UEvora)
The objectives of this action were:
- Access the seed yield potential of cardoByn@ra cardunculus.) for biodiesel production.
- Evaluate the potential of fresh and dry stemdyigfl sweet sorghumSprghum bicolotl.. Moench) for bioetand
production as affected by irrigation treatmentffedént varieties, and also different planting date
- Obtain the assessment of the performandg@ymiara cardunculusin what concerns seed and biomass produdg
under different ecological, edaphic and climatiaaitions, considering different management models.
It was applied a methodology for sampling at twaris, for biomass estimation; and harvesting ofctiog where it
was determined the real biomass.

Spain (AFG)
In this action the following performances were bally pursued:
- To analyze the productivity of the cultures adiog to the different analyzed geographic areas.
- To study and validate the methodology used ferdhltural treatments of the culture and the mamege of this|
information.

UK (IGER)

To assess the performance of Miscanthus on marigindlin Wales. New varieties in addition to Misttars x giganteu
were compared. As farmers are or will often be paidthe basis of energy content of the crop it aias considere
important to develop and apply techniques for meagicrop quality.

Ireland (Mid South Roscommon Rural Development)
Partnerships were created among producers, finabfiormers and consumers resulting in the estabdish of a ne
Biomass-fuel supply company. Also significant quemtion between the project SG and BNM realisegemotentia
for this sector in the future. Transnational parghés also facilitate a very important exchangénfdrmation and beg
practice which added value to the efforts in Irdlan

tion,

U7

o

Describe the way in which the action was implemeénte

Portugal (ISA, AFLOPS, UEvora)

With respect to cardoon, two fields were sampledri@ia and Aparica farms) in the second year (RQF6crop
installation. In the first year the yield was neglie since most of the plants did not go flowerihgboth places transeq
of 10 m were harvested. In each transect the fatigwariables were recorded: n° of plants, andfrifeads that wer
harvested and processed in a laboratory (Pastdré@mage Technology Lab.) of the University of Evfor grain yield
components evaluation. The methodology used fomags determination was proposed by the Associatethd?,
Universidad Politecnica de Madrid (Prof. JesUs &edez). During the harvest, the productivity of geveral teste

operations and the respective production obtainexkvalso measured. A comparison of the resultgh@oaf biomass

and seeds) obtained with the sampling and thersdaan a real harvesting context has been madeit arasb possible t
conclude that the production harvested has fallesstiort of predicted with the sampling.

Concerning to sweet sorghum, three kinds of figkls were conducted in 2005 and 2006 at the Erpertal Researc
Center of Mitra (University of Evora). The firsialwas concerned with the evaluation of the pa&dif the crop growr
under different irrigation treatments (1500, 258800, and 4500 frha') applied with drip irrigation. The second tr

was about varieties evaluation, and was also cdaduor two years. In the first year the followimgere evaluated:

Brandes, Dale, India, Ramada, Rio, Theis and Wrayhe second, the varieties compared were Branthesis, India
Rocket and Nicole. The trial about planting dates aonducted for two years consisted in the foltmatreatments: Ma
17, May 31, June 14, and June 28. In all the erpants, the following variables were determinedubld solids conten
of stem juice; sugar content in 2006; fresh andstieyn yield; dry matter yield in leaves and inferences.

Spain (AFG)
Once identified the different study areas, we pedeel to make the cultivation of the different specin the suitabl
dates and with the typical agrarian machinery efahea. During the following months the state dredevolution of thé
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cultures was observed, that in some cases and asawe already commented, were unviable. Later wdenthe
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measurement fulfilling certain protocols of thetaled plots. In addition, we also measured thewtinaand productivities
of some cultures, as eucalyptus and cane. Theselagated in plots installed before the beginnihthe project which
provided the possibility of measuring plotstafnitensof 5 or the more years old or Afundo donax.

UK (IGER)
Five varieties of Miscanthus were planted at fatessin a replicated plot design to enable an assest of the potentia
of this crop in Wales. The crop was harvested dhnfa an evaluation of yield and biomass qualitiarvested biomas
was chipped using a modified silerator, oven deed milled ready for chemical analyses.

Wet chemical methods were used to measure biomaesgygn terms of chemical composition and theatigk contents
of lignin, cellulose and hemicellulose determinddhis work was also expanded to include the devetopnmand
application of high throughput techniques suchess mnd Fourier transform infrared spectroscofibs.infrared spectr
were analyses by principal component analysis (P@A)dentify those samples which should be useduitd the
chemometric model for prediction of the remainingl duture samples. To increase the range of sangdaitable for
analysis and make the models as robust as possingles from sources such as the European Miseahtiprovement
(EMI) initiative were also exploited which comprisd5 genotypes grown at 5 sites and 2 harvest ¢atgsmn and
Spring). Chemometric techniques combining neaianefl reflectance spectroscopy (NIRS) and conveatiohemica
analyses were used to construct calibration mddeldetermination of acid detergent lignin (ADL)ic detergent fibre
(ADF), and neutral detergent fibre (NDF) from saenppectra. Results generated were subsequenthgrdedto lignin,
cellulose and hemicellulose content and used tesashe genetic and environmental variation inwall composition o
Miscanthus. The cellulose and hemicellulose contérsamples were derived by subtracting correspandalues from
the predicted values generated for lignin, ADF AloF analyses. Given that ADF consists of cellulasd lignin, and
NDF is comprised of cellulose, hemicellulose anghil, the cellulose and hemicellulose content ahgas are
calculated by the equations: Cellulose = ADF — ABlemicellulose = NDF — ADF.

0 =
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Ireland (Mid South Roscommon Rural Development)
The specific actions involved in this evaluatiortted productivity of the installed species include following:

- Analysis of the productivity of the crops in acdance with the considered area

- Evaluation of different business models in terofs transferability and suitability to supporting cseral
development in the region.

- Specific logistical issues will be identified aimestigated as to how they interact with eacteotind impact o
the viability of the industry as a whole

- In order to understand the potential opportusifier this industry it is essential to quantify hamuch of thg
resource is produced and what amount is actuatiylable for energy use. It is also essential toeusiind how this is
likely to change in the future and the form in whibe raw material will be made available.

=

Each farmer maintained a log book for each cray tdcording in text and photographs of every aispéthe growing
cycle, maintenance, yield, harvesting details éRegular site visits were also conducted by membétbe SG, with
advisory expertise sought as required. Outcomes wexorded in a project report detailing all léagn environmentall
and social issues, good practices etc.

Partners involved in implementing the action

Partner name Country Role in implementing the action lacé{s) implemented

Lead Partner, AFLOP$Portugal Participation on the field sampling work and assess| Herdade da Ferraria (Sesimbra), Herdad¢ da
Evora University of the productivity of Cynara cardunculusin a reall Aparica (Beja) and Quinta do Roséfio

context. (Santarém).
IGER Wales
AFG Spain
Mid South Rosc. Ireland
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Description of the resulachieved

Portugal (ISA, AFLOPS, UEvora)
The results obtained of biomass considering ace@ext harvesting in the both places, Herdadepiiéa (Beja) and
Herdade da Ferraria (Sesimbra), were the following:

Herdade da Aparica

2006 — Biomass: 9 ton /ha

2006 — Seed: 0,5 - 1ton/ha

2007 — Biomass + Seed: 9,5 ton/ha

Herdade da Ferraria

2006 — Biomass: 5,3 ton/ha

2007 — A mouse attack destroyed around 70% of lHr@$ The area was harvested, but the producbtaired
was insignificant.

The values of seed yield obtained from cardoon $iam@t Ferraria and Aparica farms were 1 065 af@@ Kg ha,
respectively. The higher values at Ferraria farghihbe explained by a greater homogeneity of thatgbopulation in
that location. These values are not very much miffefrom what is possible to reach with the tiadél crop sunflowef
that has to be planted every year. Although, ailtent of cardoon seeds (25%) is much lower thassdoflower (>40%)
Even though, cardoon might have a space in Meditean region, after technical practices improvepraainly if it can
be grown and survive in marginal soils.

With respect to sweet sorghum results, it was dleatrthe best values were reached with the highigation treatmen
(4500 ni ha?). Over the period of two years, the most prodctiarieties were the following: Wiley, Dale and &
This one was the most interesting because at ttieoklife cycle it was possible to observe thaeathe variety Indig
was the one showing greater seed yield, what mp&ssible seed production under Portuguese conslitidost of the
other varieties did not go flower. The plantingegathat pointed out for the best yields were thesgrerformed in May.
The best values of fresh and dry stem yields wborital00 and 20 t Warespectively while for sugar yield was aroundl
t ha'. The increase of the area with this crop will depen the elimination of the following constraitist can affect its
viability in the Mediterranean conditions: low semdhilability in the market for the most productivarieties, difficultieq
in harvesting mechanization, and lack of a proogssnit for this kind of raw material.

D

Spain (AFG)
The obtained results are variable depending orspleeies studied and on the location. In generalcaremention th¢
following obtained results:

- Arundo donaxin its small area of natural distribution it israry productive species, getting higher growttenth
expected and is one of the most profitable cultir@® the economic point of view due to its doubtedition: its high
productivity and its character of perennial anchwiproduction by rhizomes.

- Sorghum bicolour:it is a species with an ample area of distributionGalicia. Nevertheless is demanding
regarding climatic and edaphic constraints and aelmdands with a good aptitude. Its productivityasiable depending
on the selected subspecies and is very dependéhé @mecipitation regime, what conditions its proivity.

- Cynara cardunculusits area of distribution is very related to thaliGan area with Mediterranean characteristics.
Its plantation was subject to periods of droughtt excess of precipitations, but it demonstratedasacity of adaptatio
to dry and poor lands.

- Eucalyptus nitendt is a forest species that showed its great privdel capacity and its great plasticity to differen
locations. A handicap was its smaller capacitytoblssprout in front of other species.

17
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UK (IGER)

Yields of two Miscanthus and other crops were digtiabd including on marginal land in west Wales.risiton in
biomass quality was determined in different biomarsgps and in different types of Miscanthus maldoge potentially
more suitable for thermochemical conversion, iar. ieat or electricity (the current market in th&)Uand other
potentially more suitable for fermentation to liquransport fuels. For example lignin content véifitem 6-11.5% using
the ADL method; cellulose content varied from 334g3hemicellulose content from 24-34%. Most of tregiation
appeared to be explained by differences in genotppeicularly for lignin with some differences eten sites fof
cellulose and hemicellulose also. Miscanthus isnadly harvested in late winter/ early spring asr¢hare crop quality
improvements for combustion in the form of redueedisture content, potassium and chloride conceatrst At the
same time lignin and cellulose contents tendechtoease over the winter whilst the hemicellulosatest tended t
remain relatively constant. The? Rcoefficient of determination), indicating the djtilaof the fit of the wet chemistry
analyses to the predicted values using chemomaetdos 82% for lignin, ADF 95% and NDF 96%.

=4
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Ireland (Mid South Roscommon Rural Development)

Regarding Miscanthus in Ireland

Miscanthus offers many of the attributes of an lide@ergy crop: high dry matter yield, perennial wtto, efficient
conversion of radiation to biomass, efficient ubaittogen and water and good pest and diseasstanse.

C*plants are theoretically the most efficient typ@wn in their conversion of sunlight energy intorbass energy. Th
process results not only in a higher potentialcedficy of energy conversion, but also of nitrogemn avater use).
However, few plants in temperate climates, suclthas of Ireland, use this more efficient procesae @xception i
Miscanthus. Though in theory Miscanthus comes tbeest to the specified ideal fuel crops, it hasadvantages i
practice when cultivated in cool temperate climadiscanthus has photosynthetically competent Ileatel0 degree
Below this temperature low yields may be obtained.

Miscanthus is annually harvested giving an annoedme to the farmer and an annual supply of hedtialy although
has been found that the emergence can be as 16@2a®n first planting and in all cases observednduthis project, ref
planting was necessary in the second year. Thenj@téor Miscanthus has now been recognised byriek government
and the crop is now eligible for planting suppantiar the Irish Energy Crop Grant Scheme. The aedotd a fuel will
determine its final form, e.g. shredded bales ofriaiss for straight combustion, pellets made frommiiss and industrig
binding agents for co-firing with coal.

)

"2

So far only existing equipment has been used fordséing Miscanthus. Costs of harvesting depeng rarch upon th
chosen methods and the associated labour costs.

172

Regarding Willow in Ireland

The main advantage of producing energy from wilisvthat it does not increase the amount of carhioridk or other
greenhouse gas in the atmosphere. Burning plat@rimiareleases only the same amount of carbondioxs was taken
up when the tissues were being formed by photosgigh Willow contains very little sulphur and tbfere combustion
does not create major problems or sulphur emissioasid rain.
Willow has several other characteristics that miakdeal for woody crop systems, including highlgie obtained in &
few years, ease of vegetative propagation, a bgyeaétic base, a short breeding cycle, the abdityetsprout vigorously
after multiple harvests and the energy obtainedhfrmallows can be 20 times as much as the energy tesgrow the
crop. As well as providing an energy source, willoan be used as a vegetation filter during bio-dBat®n of
wastewater or contaminated land. Willow can usenitnates and phosphates from the soil moisturs.th& plants ar
not grown for food they can be irrigated with cantaated water or fertilised using sewage sludge Whstewater fron
municipal treatment works and leachate from lahdfies can be used. This process can add valtretorop as a gate
fee of €30/T can be charged. In addition to théberaadvantages, short rotation coppice willow srimplreland require
reduced chemical input when compared to converitiardole crops, it can provide an alternative usagoicultural land
and can increase biodiversity. On the down sidewirg willow will require a high initial investmerdand normally ng
income will accrue until the end of the third year.
Another disadvantage associated with the use of @R6w as a fuel is that the willow has high maeist content &
harvest (approx. 50%), which has to be reducedriing prior to conversion. A higher moisture cariteesults in a
higher cost of drying the material. The end usa @ifel will determine its final form, e.g. shreddeales of biomass fq
straight combustion, pellets made from biomassiadidstrial binding agents for co-firing with coal jpeat.

For willow harvesting, chipping and transportinghim the farm, the cost estimated is around €25t@ene (the cost|
will of course depend on the scale of plantatiod e methods used).

Economics of growing SRC willow as a fuel are extedy marginal. The additional use of willow aseggtation filter
for municipal wastes has the potential to add vatutghe product and has the potential to radicaltgr the economi¢
sustainability of the crop.

= D =D
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Regarding Reed-Canary Grass in Ireland
This crop is suitable for much of the marginal landreland. The susceptibility to frost is low whiis a big advantage
for cultivation in Ireland. There is no commercédperience with this potential crop, and the ECA&spare the firs
trials to be conducted in this region. Howeveratige to Miscanthus and Willow, establishment cegipear to be fairl
reasonable at present (approximateB00 per Ha). Harvesting is also economical as iegigirass harvesting maching
and equipment is ideally suited. Economics of gngdRGC were not calculated during this projecthasplot is not ye
matured. The additional use of the crop as a vagatéilter for municipal wastes has the potentaladd value to th
product as in the case of willow and has the p@ktd alter radically the economic sustainabiliiythe crop. The en
use of a fuel will determine its final form, e.diredded bales of biomass for straight combusti@fiets made fron
biomass and industrial binding agents for co-finwith coal or peat.

= =~
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Key dates of the action

Portugal (ISA, AFLOPS, UEvora)

Cardoon crop yield evaluation — August to Septemb@06

Harvesting tests and productivity assessment — stg§aptember/2006 and August-September/2007
Sweet sorghum field trials — May to November 2808 2006

Spain (AFG)
The dates of measurement of the productivities wiéferent depending on the species but, in gengralfollowing oneg
can be mentioned:

Arundo donaxit was measured at the end of its vegetativeopethat is to say, in the months of winter, and
measured its plots between January 2006 and Fghk2087.

Sorgum bicolourits growth takes place from spring to the endsafnmer. Different varieties and hybrids fr
sorghum accept several annual cuts so they musiglasured when the plant has grown in height andrbesfied and
this happened between June 2006 and August 2007.

Cynara cardunculusits natural cycle makes that the species mushéasured when is fructified, what happe
between June 2006 and August 2007.

Eucalyptus nitensits cycle of growth is between end of winter aatumn, so it must be measured in win
specifically between the months of November 200%b Bacember 2007.

UK (IGER)

The development and application of the biomassityualeasurements occurred throughout the projech f2004-2007
In the earlier part of the project methods for eatihg chemical composition were compared and i@lin sets builg
up. In the later part of the project the techniqwese applied.

Ireland (Mid South Roscommon Rural Development)
Meetings were held on the following dates.
- 13/05/04  Local Steering Group meeting in Roscommon
06/07/04  Local Steering Group meeting in Roscommon
26/07/04  Local Steering Group meeting in Roscommon
08/11/04  Local Steering Group meeting in Teagasc&fRoscommon
29/11/04  Local Steering Group meeting in Teagasc&fRoscommon
10/03/05  Local Steering Group meeting in Roscommon
23/05/05  Local Steering Group meeting in Roscommon
28/05/05  Partner management meeting in Roscommon
08/01/06  Local Steering Group meeting in Roscommon
27/03/06  Local Steering Group meeting in Boora
26/06/06  Local Steering Group meeting in Roscommon
31/07/06 Local Steering Group meeting in Castlerea
10/11/06  Local Steering Group meeting in Roscommon
05/04/07  Local Steering Group meeting in Roscommon
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Justification of any discrepancies between theoads planned and as implemented, if any

Portugal (ISA, AFLOPS, UEvora)

In respect to cardoon, after biomass determindijosampling, it was expect higher biomass restiles harvesting. On
important aspect was the low humidity of the plaimislucing to a higher lost of the light materialthe cardoon head
other involved the harvesting it self, the head was high due to stony soil, which means that khekér part of the
steam stayed in the field. The harvesting processi:ito be improved.

Spain (AFG)

We did not find discrepancies between what was @®geand the real results. We could confirm andtifyathe growth
of Eucalyptus nitenand common cane, and we could test sorghum asitktin new locations for these cultures. In sg
cases the cultivation of these species was nofevidlut precisely we wanted to know its capacitysédtle in difficult
lands, thus there was no discrepancy from whatimiiglly planned since the viability of the cultiwas not a possib
option.

UK (IGER),
No discrepancies were found.
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Ireland (Mid South Roscommon Rural Development)
No discrepancies were found.

Total cost of the action (in Euros) including VAT

383 719.80 €
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ACTIONS CONDUCTED
(Cf. Application Form point 3.7 and 3.5)

Action NATURE OF THE ACTION

3 Delineation and implementation of methodology andauipment for harvesting/hauling off, eventual
transformation and transport of the resulting product for the consumer unit

Expectedresults (according to the Application Form)

Portugal (AFLOPS)
To obtain a logistic system tested and appliecherand, from the supply to the final consumeriofitass and biodies
for the substitution of fossil fuels in the enepduction.

D

Spain (AFG)
With this action we pretended to determine thegtesind the development of the methodology prewoasklyzed an
that of the installation and harvesting operatidfer this reason the performances that had to biéedaout are the
following ones:
- Development of the appropriate methodology ferchlitivation and harvesting of the cultures.
- Analysis of the current machinery in the market.
- In case of little aptitude of the current machjnene has to study their necessities of modificat
- Estimation of the costs and the productivitieshef species.

o

174

Describe the way in which the action was impleménte

Portugal (AFLOPS)
Considering the specific characteristics Arindo donaxand Cynara cardunculusthis action was executed by the
following phases:

1. Analysis of the several possibilities of insiéithn, respective implementation and identificatidithe best optiory.
The options analysed were:

17

2. Analysis of the several possibilities of harirggt considering the traditional machinery avaighlespective
implementation and identification of the best opti®he options analysed were:

3. Analysis of the best option for transportatimmsidering the final product (chips, bales, seeds)

Spain (AFG)
For the development of this point we have madddhewing actions during the project:

- Analysis and elaboration of protocols of plartatiof the studied species, as well as the studyhefbes
possibilities for the collection and transport loé final product.

- From the beginning, we tried to use the curreatimery in the Galician agrarian sector, so tiapuld be used
in the different farm workings. We did our outmdstpromote the mechanization, with the objectivadiminish the
necessary work force for the development of thekaior

- In some cases, like with sorghum, the existingtmaery fulfils perfectly the necessary work. Ihet cases, lik
with thistle, it was necessary to make slight miedifons in some of the machines and we have ffiettin which case
these modifications are needed.

- For all the cultures we have determined its enunaost of installation and then the productivitythe different]
cultures. Another of the functions developed is shedy of the costs of harvesting, which are gdhlyetmnsiderably
inferior to those of installation of the culture.

Ur— U

Partners involved in implementing the action

Partner name Country Role in implementing the action | lacé¥s) implemented

AFLOPS Portugal Responsible for identification, in Portugal, to gHerdade da Ferraria (Sesimbra), Herdadd
support to the agricultural producers on the idieatiion | Aparica (Beja) and Quinta do Rosafio
of the best option to, install, manage and hartlee{ (Santarém).
energy crops selected.

AFG Spain

Description of the resultgchieved
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Portugal (AFLOPS)
The results obtained were very conclusive and denisig that nowadays tHéynaraseeds are not yet valorised by the
market, the best option is to install with a cleakipreparation of soil and harvest with a foragevester for biomags
production.

Spain (AFG)

The obtained results can be considered satisfa@torgany cases, and in all cases they contributiéd very usefu
information to know and to improve the differenpasts in the viability of the cultures. In geneitls possible to affirm
that Eucalyptus nitengs an interesting species from the productive fpofrview but it has a strong limitation in itstlé
capacity to sprout, what limits very much its ptafility.

The thistle is a typical species of dry croplanljts production per hectare is relatively low iéasured in tons of diy
matter per hectare and year. Besides, in the psarfdsarvesting there were deficiencies in the @ssavhat questions its
current profitability.
The sorghum is a species with tight profitabilityGalicia due to its perennial character needinguahplantation what
reduces its profitability. In addition, it has ptelms of conservation in its use in processes @&rathproduction.

The cane is a very productive species, easy tecatadind of difficult installation, but it only neg@ unique installatio
each 10-15 years. Nevertheless, the competingreslin their area of natural distribution, the higllue of the groun
and the characteristics of the property preverit théensive use.

None of these species, exc&picalyptus nitenss valid in forest or marginal land.

| A

Key dates of the action

Portugal (AFLOPS)

October/2004 — Soil preparation, seedling and veedrol in the Plot 1 of Herdade da Aparica (Beja)
February/2005 — Soil preparation, seedling and veeedrol in the Plot 2 of Herdade da Aparica (Bga)l in Herdad
da Ferraria (Sesimbra)

December/2005 and January/2006 - Soil preparateetlling and weed control in Herdade das Escatetisemoz)
March/2006 — April/2006 — Soil preparation, seeglland weed control in Quinta do Rosario (Santarém)
March/2007 - Soil preparation, seedling and weeattrobin Casal Moura and Varzea dos Covdes (Alengaed Monte
do Zambujal (Montemor-o-Novo)

April/2007 - Soil preparation, seedling and weedtod in Quinta do Pé do Monte (Arruda dos Vinhos)
Harvesting — August-September/2006 and August-&apte’2007

D

Spain (AFG)

This action is the most widely developed through d¢kicle of the project, and it is hardly possilneestablish clear dat
of performance. The elaboration of protocols was ofithe first documents drafted before the inatmh of cultures
The measurement of protocols took place later skafg the necessary guidelines of the measuresnent

The measurement of the productivity and the costipetivity analysis took place in the final parttbé project, once the
measurements were made and the necessary informed® processed.

Therefore, it is not possible to speak of dateaadion, because the processes have taken placeaiyathroughout al
the period of elaboration of the ECAS project.

D
(2]

Justification of any discrepancies between theoads planned and as implemented, if any

Portugal (AFLOPS)
No discrepancies.

Spain (AFG)
There were no discrepancies because the actiooafigsionsisted of the analysis and the data pedegdescribed in
previous sections.

Total cost of the action (in Euros) including VAT

50 815.38 €
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ACTIONS CONDUCTED
(Cf. Application Form point 3.7 and 3.5)

Action NATURE OF THE ACTION

4 Study and implementation of the distinct methods foconversion of the obtained products, burning of
biomass for energy production, oil production fromthe seeds and production of alcohol from the
biomass and ail, including laboratorial analysis

Expectedresults (according to the Application Form)

Portugal (ISA, INETI)
Biomassconversion

It was expected (i) to obtain chemical and enecgeltaracterization of the various biomass speigdp evaluate the

gasification process and to characterize the géairgal from cardoon andrundoin fluidized bed gasification (i) t
evaluate the combustion process in fluidized batitardetermine the flue gas emissions from combnsif cardoon an
Arunda

Biodiesel production

It was expected (i) to extract and characterize diieobtained from cardoon seeds from differentnd& (ii) to
characterize this oil in terms of physic-chemicaigmeters and (iii) to produce biodiesel (fattydawiethyl esters) fror
this oil.

Ireland (Mid South Roscommon Rural Development)
This component was concerned with the integrateyais of the technical and economical viability esfergy from
agriculture, considering the potential of enviromta¢ protection and preservation, rural developmant lega
conditioning. The research also included pathwaysdrket for the materials produced.

14
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Describe the way in which the action was impleménte

Portugal (ISA, INETI)
Biomass conversion
Laboratory analyses to determine chemical and etiergharacterization of the various biomass sgecis well as asg
analysis were performed using standard methods. eXperimental work was carried out through gadiiica and
combustion test runs.

Regarding gasification process and in order tonaigé the gas composition and the formation of gasqmllutants
(namely H2S, HCI and NH3), gasification paramefges yield, heating value and energy conversiongwtudied an
correlated with the main operational parametersiy@gnce ratio, steam flow rate), at a fixed fil@lv rate and constar
temperature (850°C), using the conditions as eepeed in previous works. The gasification experitalework wag
mainly undertaken using cardoo@ynara cardunculysbut also some trials witthrundo donax were performed i
fluidized bed installations. In all the experimdntans, mixtures of steam and air were used aewdfft biomass/stea
ratios, keeping constant the temperature. It wasroiéned the gas composition of cardoon &mdndo gasification for
each trial. The gas produced leaves the reactssimmthrough a cyclone to remove particulatess Bad condensab
liquids carried by the gas are removed in a quemnchystem, including a condenser, a liquid colleata two glass woq
filters. Then, the gas passes through a paper fitier to be injected to on-line CO and £@nalysers. The gas produd
is also collected in bags to be analysed on a hammatograph to determine the compaosition partibul,, CH,, and
other heavier hydrocarbons with 2, 3 or 4 carba@mat whose total concentration is given a$l& The effect of
equivalence ratio and steam/biomass ratio on teecgmposition as well as on the formation eEHHCI, NH; and tars
during the gasification o€ynara cardunculusnd Arundo donaxn fluidized bed gasification were investigatedwhs
also investigated the effect of experimental caod# on gasification reactions, through the catioteof gas yield, ga
higher heating value and apparent energy conversitiese three parameters were named as gasificatitput
parameters.

Combustion trials, under fluidized bed condition§,cardoon andArundg which were produced in the scope of
project, and mixtures of cardoon and a forestryniaiss specie-ucalyptusto evaluate eventual benefits from poten
synergies regarding combustion, gaseous emissiodsaah behaviour, to evaluate the environmentalagnhpf its
utilization, were carried out. Therundoand cardoon species were tested individually enflhidized bed combustor
study their combustion behaviour, in terms of gaseemission yields and their performance as fuké iffluence of
reaction temperature, excess air &utalyptusand dolomite addition were also investigated ametated with the gd
composition and emissions of Cl, N@nd SQ. The bed temperature was around 730-750°C, witkxagass air varyin
in the range of 20-50 %. Flow rate ratio betwedmary and secondary air was kept constant, with dithary air and
70% of secondary air. Continuous measurements fo€Q0,, CO, NQ, SO, were carried out in flue gases leaving
combustor and the chlorine content was determimedugh bubbling combustion gases in a samplingn trsith
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impingers, using distilled water as sampling solutiin some runs dolomite was used to evaluateffiests in reducingr

bed agglomeration tendency and gaseous pollutaissEms.
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Biodiesel production

Oil seed from different plants were successfullirasted by solvent (hexane) and also by mechapiessising in a scre
press. The oil content of the seeds and the eidragtield were determined. Also, the various oimgdes werg
characterized in terms of the following parametévdine value, saponification value, free fattydacontent, density
fatty acid composition (gas chromatography, GQglyceride composition (high performance liquid @matography
HPLC), sterol composition and content (thin layleratnatography + GC) and tocopherol composition (GC)

Biodiesel (Fatty Acid Methyl Esters, FAME) from daon oil was produced by transesterification of tikewith
methanol, using sodium methoxide as catalyst. Mimgeand optimization of reaction conditions wegaréed out using
the Response Surface Methodology. These experiments carried out in lab reactors, following a CahCompositd
Rotatable Design (CCRD) as a function of react@mgerature, molar ratio oil:methanol and catalyatll Samples we|
taken along the reaction, FAME were separated ioyldlyer chromatography (TLC) and quantified by geaanalysis o
TLC plates. These data were used for modelling @timization of reaction conditions using the saftevStatistica
version 6 from Stasoft, USA.

Ireland (Mid South Roscommon Rural Development)
The specific actions involved in this componentude the following:

- Analysis of the productivity and assessment ef ¢bsts of harvesting/hauling off, transformatiowl dranspor
considering the developed operations

- Study and implementation of distinct methodsdonversion of the obtained products, burning oftiteenass fol
energy production

- Evaluation of markets for the different species

- Review of the current framework within which béaergy policy is formulated with particular attemtito the
Ministerial Task Force for the national ‘Bio-energgtion Plan’ published on March 4th, 2007, and ‘tMhite Paper on
Energy’ published on March 12th, 2007.

Engagement of local partners Teagasc and Bord meaMBacilitated trials and experiments in this.

<

Partners involved in implementing the action

Partner name Country Role in implementing the action | lacé¥s) implemented

Lead Partner, INETI Portugal-aboratory analyses of biomass conversion and @setf Laboratories at ISA and INETI installations
production

Mid South Rosc. Ireland

Description of the resuliachieved
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Portugal (ISA, INETI)

Biomass conversion

The experimental test runs showed that the utitinabf cardoon, in pelletized form, and looseindoas feedstock, di
not give rise to serious operational problems eelatith the feeding system However, it was obsesgde tendency ¢
bed agglomeration, which could be attributed toHigh content of alkali-earth metals of these bissifaels.

Regarding gasification process, very small amoohishar were found in bed, which means that almatistrundoand
cardoon were gasified. Analysis of the gas comjmsibbtained from cardoon ardundois influenced by air and steg
flow rate. No significant differences were obtainadcomparison with other biomass. However, moseabd CQ and
lower CO contents are produced with cardoon thah Aiunda

ST

m

The rise of air flow rate led to a decrease ofdid an increase of GGas would be expected, due to the paftial

combustion reactions. This leads to a gas withwaetacalorific value but the amount of gas produteduch higher
mainly due to the dilution effect of.Nvith a decrease in energy conversion.

The increase of steam flow rate promotes the claemreactions as well as the water gas shift imatiecomes mor
effective in producing more Hand CQ at the expense of CO. Furthermore a decrease drotgrbons should b
obtained due to the steam reforming reactions, lwhiere not observed. The results showed that theyigtd, energy
conversion and calorific value increases with stb&mass ratio up to about 0.6.
The percentage of NHeduction in the condenser was 80 to 99%. Betv@en42% of the N in cardoon was conver
to NH; and the rest was probably retained in solid pHagelone + bed). Steam has a strong influence Ioricte
condensation. In fact, HCI content found in con@enscreased sharply with the greater steam fldesreExperiments
analysis carried out over “clean” gas showed that €l content was nearly zero, being most of it snead in the
condensing solution.

The tars content (around 7 gjnin “raw” gas is similar to those obtained witthet kind of biomass fuels. The cooli
down of the gas using a water scrubber could bi@taresting solution in order to retain the N&hd HCI present in th
raw gas produced.

The cardoon combustion at industrial level shoakketinto account chlorine content in the fuel sinesults obtaine

showed high emission levels, being above the Poesg limit emission values for general industriedcgss. The

Arundo tests results did not have much Cl emission. Hiéglels of NQ: were obtained during burning of cardoon
special attention should also be taken in consiweraoncerning this pollutant, although in indigtfluidised bed, with
a more effective temperature, excess air and aigirgg control, maximization of DeNOmechanism could b
accomplished and lower emissions would be expediedition of forestry biomass, like eucalyptus, dardoon of
Arundo during combustion, could enhance environmentalefisnby decreasing SONOx and Cl emissions. Oth
advantages are the improvement of bed behaviowudgir decreasing of agglomerating tendencies bytimtjuthe
presence of alkali elements like Na and K, and mmizing other problems associated with the low assibility
temperatures, like slagging and fouling. Consedyeittcould also reduce tendency to corrosiont@am boilers.

Biodiesel production
The cardoon seeds presented an average oil caft@®.6% (dry basis). By press extraction, 97.4%hef total oil i
extracted, with large environmental and economizatefits when compared to solvent extraction. Thuschanica
extraction showed to be a feasible option to thlgawic solvent extraction. The crude oil presentdaafree fatty acid
content (0.6%) and therefore it was adequate fatibsel production with no previous purification.
Cardoon oil is a polyunsaturated oil. Linoleic a¢tl8:2) is the main fatty acid (61.6%, averageu®gl followed by
oleic (C18:1) and stearic (C16:0) acids (23.4% hi%b, respectively). The triacylglycerol profile sted the presence
6 different species. An average total sterol canté890 mg/kg was found. The sterol profile cetsiof 12 differen
sterols being -sitosterol the major compound (32.3%), followed by7-stigmastenol (30%), stigmasterol (114
campesterol (8%) and-7-avestanol (7%). Also, cardoon oil contains cdesible amounts of 222 mg/kg) and (112
mg/kg) tochoferols, which are important naturali@itlants. The chemical variability of the samp#®wed to depen
on the stand from which the plants belong to.
Concerning modelling transesterification reacti@nditions, temperature, molar ratio methanol:oitl aratalyst loag
showed to have significant effect on the product@nFAME (biodiesel), both at linear and quadrdtiwels. No
significant interactions between factors were fauBibdiesel production can be fitted to a 4-dimenail convex
response surface, described by a second-order gralgh model. The optimum point, corresponding tgield of 96%
FAME, after a 30-min reaction, is expected to ab&i52°C, using 1.4% of catalyst and a molar nagdhanol:oil of 6.5
These values were experimentally validated

Ireland (Mid South Roscommon Rural Development)
- Chemical testing and combustion trail resultstfa crops, as well as evaluating suitability feflgting, chipping
and transformation into other relevant densifieel faroducts.
- Evaluation of the suitability of the crops in gtien towards co-firing in the states peat and ¢oelled powel
generation stations.
- Evaluation of the economics of production, transfation and transport
- Survey of farmers attitudes towards farming reérgy crops.
- Market research into small, medium and largeesatlisation of derived products from these crops.

[¢)
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Key dates of the action

Portugal (ISA, INETI)

Biomass conversion

Biomass chemical and energetic characterization2085 - Oct 2007
Gasification Trials: Jan 2006- Oct 2007

Combustion Trials: Jan 2006- Nov 2007

Data analysis and Conclusions: Jan 2006 - Nov 2007

Biodiesel production

Oil extraction experiment$Set 2004- Dec 2004

Oil characterization: Jan 2005- May 2007

Biodiesel production modelling and optimizationpS2005- July 2006
Model validation: August 2006

Ireland (Mid South Roscommon Rural Development)
Meetings were held on the following dates.
13/05/04  Local Steering Group meeting in Roscommon
06/07/04  Local Steering Group meeting in Roscommon
26/07/04  Local Steering Group meeting in Roscommon
08/11/04  Local Steering Group meeting in Teagasc&fRoscommon
29/11/04  Local Steering Group meeting in Teagasc&fRoscommon
10/03/05  Local Steering Group meeting in Roscommon
23/05/05  Local Steering Group meeting in Roscommon
28/05/05  Partner management meeting in Roscommon
08/01/06  Local Steering Group meeting in Roscommon
27/03/06  Local Steering Group meeting in Boora
26/06/06  Local Steering Group meeting in Roscommon
31/07/06 Local Steering Group meeting in Castlerea
10/11/06  Local Steering Group meeting in Roscommon
05/04/07  Local Steering Group meeting in Roscommon

Justification of any discrepancies between theoads planned and as implemented, if any

No discrepancies were found.

Total cost of the action (in Euros) including VAT

315423.31 €

31




INTERREG Il B “Atlantic Area” 2000-2006 Final Report.

ACTIONS CONDUCTED
(Cf. Application Form point 3.7 and 3.5)

Action NATURE OF THE ACTION

5 Pilot-projects of biomass and biocombustibles utiiation in the usual productive process of industria
units

Expectedresults (according to the Application Form)

Portugal (ISA, AFLOPS)
In this action was expected to produce biodiesal fiilot-scale reactor and test it in a demonsteadiction.
Create partnerships among producers, final tram&is and consumers of biomass and liquid biocornibest

Describe the way in which the action was implemgénte

Portugal (ISA, AFLOPS)
Biodiesel was produced in a 15 L pilot-plant reactoder the optimized conditions at lab-scale, rrefitin Action N9
4.2. The addition of the required methanol at tegifining of the experiments or in a fed-batch psscgas tested. Afte
reaction was completed, glycerol was removed frasdibsel by water washing followed by centrifugatio

Downstream processing of glycerol consisted of mmadacidification, followed by phase separation aadtralization o
glycerol/methanol phase. After recovery and dovessir processing, the biodiesel was characterizadrins of the
analytical properties required by EU legislation.
This biodiesel was used in blends with diesel ibus at the National Agriculture Fair of Portugal 2007, as a
demonstrative action.

Partnerships were created among @mara cardunculugproducers (Herdade da Aparica, Beja; Herdade deartfia
Sesimbra and Quinta do Rosério, Santarém), theassmonsumers (SOBIEN — Bioenergy Solutions, SaAd final
transformers (Cement and Pulp industries).

After the harvest o€ynara cardunculudields, in 2006, the biomass was sold to a Biogrégmpany that floweded it {o

a cement industry to make the combustion testsé@akbcontext.

The biomass from the harvest of 2007 was flowedea Rulp Industry (ENCE Group) located in GaliSaain.
AFLOPS organized the demonstrative actions to ptentiee Cynara’s of biodiesel use (blended with el)eat the
National Agricultural Fair of Portugal in 2007.

Partners involved in implementing the action

Partner name Country Role in implementing the action lacé{s) implemented

Lead Partner, AFLOPS Portugddlement-link between the producers and the bioméssdade da Ferraria (Sesimbra), Herdadg

Setubal)

Description of the resulachieved

Portugal (ISA, AFLOPS)
The reaction rate of biodiesel production in thitgdlant reactor was lower than the values actdewvesmall-scalée
reactors. This is ascribed to mass transfer lilitgtwhen scale-up is done. Reaction equilibriuns attained after 90
min reaction time. The fed-batch addition of metiastightly improved the reaction yield.

The properties of biodiesel were within the UE $bafied range for biodiesel. It was successfullydusélends (B) with
diesel in a bus at the National Agriculture FaiPafrtugal in 2007, as a demonstrative action.

The results that we could achieved with the exeoutif this action were:

- Creation of a partnership between all the aatbthis value chain;

- The guarantee of biomass flowing from the prodside an industry that produces energy from enemgyps|
biomass;

- It's was possible to obtain a better price @marabiomass (chips) in comparison with the residuet¢gbbiomas
prices practiced in Portugal, mainly because offélot that from a dedicated culture for biomassdpotion it's possible
to obtain chips with a lower size and cleaner tlwaest residual biomass (and also if it is weledii

12}

Key dates of the action
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Portugal (ISA, AFLOPS)

Pilot-plant reactor experiments: Sept 2006- Jarv200
Downstream processing: Sept 2006-March 2007
Biodiesel characterization: April 2007- May 2007
Demonstrative action: June 2007

Establishing of the partnership between producensiemers/final transformers — August-September/20@bAugust-
September/2007
Demonstrative action: June 2007

Justification of any discrepancies between theads planned and as implemented, if any

No discrepancies were found.

Total cost of the action (in Euros) including VAT

17 795.80 €
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ACTIONS CONDUCTED
(Cf. Application Form point 3.7 and 3.5)

Action NATURE OF THE ACTION

5) Integrated analysis of the technical and economicafiability of the alternative options

Expectedresults (according to the Application Form)

Portugal (ISA, AFLOPS)
Reports of Economical Viability Analysis and anadysf the diverse solutions assayed for the pradmand distributior
of renewable energies.

Describe the way in which the action was implemeénte

Portugal (ISA, AFLOPS)

Firstly, was developed a study about the contributof the liquid biofuels for the future agriculéirand rura
development of Portugal, and after based on allréseilts obtained with the culture @ynara cardunculusand
considering the diverse solutions assayed for #medsting, it was elaborated the respective Ecocalviability Study.

Partners involved in implementing the action

Partner name Country Role in implementing the action lacé¥s) implemented

Lead Partner, AFLOPS| Portugal

Description of the resultachieved

Portugal (ISA, AFLOPS)
Reports of Economical Viability Analysis @ynara cardunculusrop.

Key dates of the action

Portugal (ISA, AFLOPS)

Study of the contribution of liquid biofuels foreHuture agricultural and rural development of Bgal (11-12/2004 an
01/2005).

Reports of Economical Viability Analysis @ynara cardunculusulture (March — April/2007).

o

Justification of any discrepancies between theoads planned and as implemented, if any

Portugal (ISA, AFLOPS)
No discrepancies.

Total cost of the action (in Euros) including VAT

20 820.65 €
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ACTIONS CONDUCTED
(Cf. Application Form point 3.7 and 3.5)

Action NATURE OF THE ACTION

7 Divulgation of the project results and conclusions

Expectedresults (according to the Application Form)

Portugal (ISA, AFLOPS, UEvora, INETI)
During the lifetime of project, the portuguese part participated in seminars for exposing theltgsbtained and tp
discuss the biomass importance at portuguese dpstearing with the farmers, students and othetigailinterested ir
these themes. Raising awareness of public andterimatitutions for the advantages of the energ@psras renewable
energy source.

Spain (AFG)

The means used in order to spread the resultsmairdy the following ones:
- Elaboration of a specific web site of the projeetated, overall, to the project coordinator
- Elaboration of a final seminary for the presepotabf the project and the obtained results.
- Accomplishment of formation actions for farmefgest owners and technicians.

UK (IGER)
To engage with stakeholders and publish in appateforms data from the project.

Ireland (Mid South Roscommon Rural Development)
Exchange of information and creation of awareness.

Describe the way in which the action was implemgénte

Portugal (ISA, AFLOPS, UEvora, INETI)

The portuguese partners were involved in the omgdioin of a Seminar called “Energy crops, biomass lzofuels” that
occurred at Evora University in 8@ December of 2007. It was created a project wele gagw.isa.utl.pt/def/interrely
where all activities, since crops information te theetings results can be seen.

This action was executed by the development byalh@wing initiatives:

- Spreading information trough the AFLOPS bulletitd other publications;

- 5 dissemination actions on field abdlnara cardunculusfor agricultural and forestry producers and teciams
from companies, forest and agricultural producegaizations and technician from the Agriculturahitry;

- Brochure elaboration about the ECAS and dissetimiméhroughout the project website and AFLOPS tebs

- Dissemination of information in fairs of the agea sector in Portugal;

- Organization of themeeting of ECAS partnership (17 — 18th Februa®@a;

- Organization of Zynara cardunduluiarvest demonstration actions and use of biodieddends with diesel in
a bus presentation at the Agricultural National faortugal) (2-10th June, 2007);

- Distribution of the “Good Practice Manual Gfnara cardunculu€ulture” to farmers and technicians of the agro-
forestry sector in Portugal (December 2007);

- Co-organization, attendance and participationth&t Final Seminar for the presentation of the tesaind
conclusions of the project in Evora, Portugal (6Becember, 2007).

Spain (AFG)
The AFG contributed with the following means to thevelopment of this action:

- Attendance to technical meetings

- Contribution of information for the web site &t project

- Elaboration of partial presentations of the statd evolution of the project

- Attendance and communication to a final seminafyvora

- Elaboration of a final publication that gathelistiae aspects studied throughout the project, el & the printing
and diffusion of more than 3,000 copies and théugauis unloading of this publication from internet

UK (IGER)

During the project, IGER presented work at UK staltder events including the Royal Welsh Show in@2@@d 2007
held at the permanent show ground in Builth WeNgles. This is the most attended agricultural simwhe UK and
enables engagement with farmers, policymakers la@agublic. Information generated during the projess also beg
reported at scientific meetings and two papers careently undergoing peer review. Two representatiof IGER
attended and reported work at the seminar “Enempps; biomass and biofuels” held at Evora Univgréit7th
December 2007.

=]
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Ireland (Mid South Roscommon Rural Development)
The specific actions involved in the communicatéond dissemination of the project's results and losians include th
following:

- Participation in meetings and workshops at natiimernational level;

- Informing the project internet page for dissertioraof the project;

- Organisation of a Regional ECAS conference far dissemination of project information, held in ldad Bay
Hotel (28th February, 2007);

- Attendance and participation at the Final Semfoathe presentation of the results and conclisimithe project
in Evora, Portugal (5-7th December, 2007);

- Producing final project report.

\1%

Partners involved in implementing the action

Partner name Country Role in implementing the action lacé¥s) implemented

Lead Partner, AFLOP$Portugal
Evora University

IGER Wales
AFG Spain
Mid South Rosc. Ireland

Description of the resuliachieved

Portugal (ISA, AFLOPS, UEvora, INETI)
All the actions performed to share informationjraseminars, in particular the organized by thergas (for farmers o
for general public), as in classes (at ISA or UByavas received very well, since is a theme wittagmterest.
The work developed with this action helped to aohithe following results:

- Involvement of the farmers in energy crops praidung

- Installation of about 200 ha @ynara cardunculu$ields;

- Contribution to the revision and simplificatiori the system of aid for energy crops, sending coniséo the
Portuguese Ministry of Agriculture, particularly irelation to Chapter V of Regulation (EC) No. 17803, of
September 29, that establish common rules for disepport schemes under the common agriculturailcypand
established certain support schemes for farmershendmend Regulations (EECJ.I2019/93, (EC) N 1452/2001, (EC
N°. 1453/2001, (EC) N1454 / 2001, (EC) N1868/94, (EC) N 1251/1999, (EC) N 1254/1999, (EC) N 1673/2000
(EEC) N° 2358 / 71, and (EC) No. 2529/2001, and regardiegChapter 8 of the Regulation (EC). 1973/2004, of 29
October, that amend Regulation (EC) K95/2004, that establish the rules for impleragon of the single paymept
scheme under the Regulation (EC). M782/2003, that establish common rules for tlisepport schemes under the
common agricultural policy and introduce suppohtesoes to farmers;

- Disseminate information about the use of energpsin Portugal and at the Atlantic Space.

=

Spain (AFG)
The results obtained were totally satisfactory thu¢he carrying out of a series of communicatigmgsentations an
publications that contributed to advertise and agprthe ECAS project in Galicia. The more represamtaspect of thi
action is the final edition of a magazine that swarimes the different aspects of the energy polibg, reality of the
biofuels and the possibilities of the energy crams,well as the characteristics and results ofsfiecies studied i
Galicia.

o

Iz

>

UK (IGER)

Significant interest has developed for energy criopthe UK particularly driven by the introductiari the Renewabl
Obligation Certificate (ROC) which incentivises pavwgenerators to co-fire biomass in existing civatfpower stationg.
This includes the Aberthaw power station in Waléscl was visited during thé"&£CAS meeting held at Aberystwyth

1%

Ireland (Mid South Roscommon Rural Development)
Growth in number of hectares planted, and numbdéarafiers diversifying into this area, in the regi&@imulation of the
solid-biofuel market with benefits for farmers, lmess, residential consumers and national prodgosesrds renewablgs
targets.

Key dates of the action
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Portugal (ISA, AFLOPS, UEvora, INETI)

Transnational meetings

- 1st MEETING - Lisboa — 24th April, 2004

- 2nd MEETING Santiago de Compostela, Spain — Nethembre, 2004

- 3rd MEETING - ECAS, Roscommon, Ireland — 27tt8tt2May, 2005

- 4th MEETING-Vila Nogueira de Azeitdo, Portugdl #th - 18th February

- 5th MEETING - IGER, Wales - 24th September 2006

- Energy Conference, Athlone, Ireland - 28th Februa007

- 6th MEETING -Santiago de Compostela, Spain — 22dth June 2007

- 7th Meeting and Final Seminar — Evora, Portudith--7th December, 2007

- 5 dissemination actions on field abdlynara cardunculuglst - 29th June, 2006; 2nd - 6th July, 2006} -3
20th July, 2006; 4th — 28th September, 2006 (mg)nisth — 28th September, 2006 (afternoon))

- Brochure elaboration about the ECAS and dissetmim@hroughout the project website and AFLOPS vitebsill
the execution period of the project;;

- Dissemination of information in several fairstbe agrarian sector in Portugal - all the execupenod of thq
project;

- Organization of themeeting of ECAS partnership (17 — 18th Februa@@e2;

- Organization of Zynara cardundulufiarvest demonstration actions and use of biodiesdends with diesel i
a bus presentation at the Agricultural National faortugal) (2-10th June, 2007);

n

- Distribution of the “Good Practice Manual @fnara cardunculu€ulture” to farmers and technicians of the agro-

forestry sector in Portugal (December 2007);
- Co-organization, attendance and participatiothetinal Seminar for the presentation of the tesard
conclusions of the project in Evora, Portugal (B-Becember, 2007).

Spain (AFG)
The dates of each one of the developed activitere the following ones:

- Attendance to technical meetings: November 2@3h{iago de Compostela) May 2005 (Roscommon), Bep
2006 (Sesimbra), September 2006 (Wales), June @tiago de Compostela) and December 2007 (Evora)

- Contribution of information to the web site oetproject: continuous throughout the project

- Elaboration of partial presentations of the statd evolution of the project

- Attendance and communication to a final semirafgvora: December 2007

- Elaboration of a final publication: June-DecemBeo7.

UK (IGER)
IGER attended all meetings organised during thgeptdrom 2004-2007 inclusive.

Ireland (Mid South Roscommon Rural Development)
Transnational meetings
- 1st MEETING - Lisboa — 24th April, 2004
- 2nd MEETING Santiago de Compostela, Spain — Nethembre, 2004
- 3rd MEETING - ECAS, Roscommon, Ireland — 27tt8tt2May, 2005
- 4th MEETING-Vila Nogueira de Azeitdo, Portugdl #th - 18th February
- 5th MEETING - IGER, Wales - 24th September 2006
- Energy Conference, Athlone, Ireland - 28th Febyrua007
- 6th MEETING -Santiago de Compostela, Spain — 22dth June 2007
- 7th Meeting — Evora, Portugal - 5th -7th DecemB6é07
- ECAS Partner Final Report (Mid South Roscommath)Lt February 2005

Justification of any discrepancies between theoads planned and as implemented, if any

Portugal (ISA, AFLOPS, UEvora, INETI)
There were no discrepancies.

Spain (AFG)

This action has been perfectly developed accorthngshat was initially established and accordinghe calendar g
meetings decided through the elaboration of thgeptoThe only difference was the impossibility fepresentatives
the AFG to attend the meeting held in Septembef 200N ales due to the cancellation by climatic esusf the flight]

-
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booked for that occasion.

In addition, AFG technicians have participatedeémgaries and conferences showing the relevanctspéthe energ

crops and their use as biofuels or biomass producer

UK (IGER)
There were no discrepancies.

S

Total cost of the action (in Euros) including VAT

73 568.12 €
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| INFORMATION AND COMMUNICATION
(Cf. Application Form point 10 and 3.9)

REMINDER OF THE COMMUNICATION PLAN

(Objectives, review and results)

Portugal (ISA, AFLOPS, UEvora, INETI)

ISA

Communications actions implemented: )

Sengo, I.C., Producédo de Biodiesel a partir de @e&ardo Biodiesel Production from Cardoon QilMSc Thesis in
Food Engineering, ISA/UTL.

Oral presentations in Scientific Meetings

Condicdes ReaccionaiBBipdiesel Production from Vegetable Oils: Modelligd Optimization of Reaction Conditign
Jornadas do Ambiente - TREE,®J ISA/UTL, Lisbon, Portugal22 March.

Ferreira-Dias, S. (2007). Biodiesel Produzido colmoQle Semente de Card@iddiesel produced from Cardoon Se
Qil], Seminario “Culturas Energéticas, Biomassa e Biocostiveis”, Evora, Portugal, 6 December.

Gominho, J., Lourenco, A., Baptista, I., Pereira, ‘Avaliacdo da biomassa do cardo”, Seminario @ak energética
biomassa e biocombustiveis, Evora, Portugal, 6 Dbre 2007.

Gominho, J. “Producéo de biodiesel a partir de diesementes de cardo”, Santarém, 5-6 Junho 2007.

Gominho, J., Lourenco, A., Pereira, H. “ECAS — Eyecrops in Atlantic space”. Seminar From Intertegeuropear
territorial cooperation: experience and perspedtivenergy and environment. Athens, Greece, 14elBuary 2008.

Articles:
Gominho, J., Lourenco, A., Curt, M., FernandezP&reira, H. 2008. Characterization of hairs ampp&rom Cynara
cardunculuscapitula and their suitability for paper produationd. Crop Prod (in press).

Posters
Gominho, J., Lourenco, A., Pereira, H., “Instalag@ocardo Cynara cardunculu&.) em larga escala para a producag
biomassa com fins energéticos”, Iberomadera, Béémes, Julho 2007.

Gominho, J., Lourenco, A., Pereira, H., “A inveatigo do cardo (Cynara cardunculus L.) como planthi-orsos”,
Seminério Culturas energéticas, biomassa e biocstiveis, Evora, Dezembro 2007.

Gominho, J., Ferreira-Dias, S., Baptista,l., Segdrereira, H. “Producao de biodiesel a partitem de sementes
cardo”, Seminario Culturas energéticas, biomadsa@mmbustiveis, Evora, Dezembro 2007.

AFLOPS

Oral presentations in Meetings
Unas, L., “ A cultura do CarddCynara cardunculug.)”. Accao de divulgagao, Santarém, Janeiro 2007.
Unas, L., “A cultura do Cardo para producao de Bévgia”. Feira Nacional de Agricultura, Santaréonhb 2007.

biomassa e biocombustiveis, Evora, Dezembro 2007.

Brochures
AFLOPS, “Energy crops in the Atlantic Space: lasgale development opportunities”, Azeitdo, Dezen#tio4.
AFLOPS, “Manual de boas praticas da cultura do@amizeitdo, Dezembro 2007.

UEvora
Ferreira, Cristina Maria Marques (2008). Potendadies da semente de car@yrfara cardunculus.) para a produca
de biodiesel. Trabalho de fim de curso da Licencéaem Engenharia Agricola, Universidade de Evora.

Angelo, Joo Anténio da Silva Rodrigues (2007)luiérficia da data de sementeira na cultura do sagariso. Trabalh
de fim de curso da Licenciatura em Engenharia AtaidJniversidade de Evora.

Ferreira-Dias, S. (2007). Estudos de Producéo ddi@el a partir de Oleos Vegetais: Modelagdo en@igacdo das

7]
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Evangelista, M., “Instalacéo e colheita da cultdcaCardo Cynara cardunculud..)”, Seminario Culturas energéticas,

[
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Dias, Claudia Maria Alves (2007). Produtividadecdétura do sorgo sacarino em funcéo da data dergeiree Trabalhg
de fim de curso da Licenciatura em Engenharia AtajdJniversidade de Evora.

Lourenco, M. E. V. (2007). Projecto INTERREG Il @004-2007). Culturas energéticas no espaco Adlarfti
oportunidades de implementag&o em larga escalalURERevista da Universidade de Evora, Ano IV, N¢Byvembro,
p. 32.

Lourenco, M. E. V., Massa, V. M. L., Palma, P. M. M Rato, A. E. M. (2007). Potencialidades do sagoaring
[Sorghum bicolor(L.) Moench] para a producé@o sustentavel de himttao Alentejo. Revista de Ciéncias Agrarias,
Volume XXX, N°1 / Janeiro-Junho, p.103-110.

Lourinho, Jodo Pedro Espadinha (2007). Potencidifdeentes variedades de sorgo sacarino e fonapara a producgo
de bioetanol. Trabalho de fim de curso da Licencéaem Engenharia Agricola, Universidade de Evora.

Soares, Bruno Miguel Oliveira (2007). Influénciadtztacéo de rega na producdo de sorgo sacarinbalficade fim dg
curso da Licenciatura em Engenharia Agricola, Usidade de Evora.

Oral presentations in Meetings
Lourenco, M. E. V., Palma, P. M. M. e Massa, V.IMPotencialidades do cardo como oleaginbs@://www.isa.utl.pt/

def/interreg/ 2007.

INETI

C. Franco, M. Dias, H. Lopes, |. Gulyurtlu, I. Cidr

“Fluidized bed gasification of two species of enecgops”. Paper and poster presentation in “16ttopean Biomass
Conference & Exhibition - from Research to Industnd Markets", Valencia, Spain, June 2008.

P. Abelha*, C. Franco, H. Lopes, |. Gulyurtlu, blfsita
“Fluidized bed combustion of two species of enargpps”. Poster presentation in “16th European B&s@onference
& Exhibition - from Research to Industry and Maketvalencia, Spain, June 2008.

Carlos Franco, |. Gulyurtlu, P. Abelha, M. Monsaritario Dias, Helena Lopes, Rui André
“Resultados da gasificacdo e combustdo do cardeienfluidizado” oral presentation in Seminariouituras
Energéticas, Biomassa e Biocombustiveis” held ior&Wniversity, Portugal, 6 and 7 Dec 2007.

Ibrahim Gulyurtlu
“Estado da arte da gasificagéo e combustao dedsisari oral presentation in Seminario “Culturas gégcas, Biomassg
e Biocombustiveis” held in Evora University, Pordlgs and 7 Dec 2007.

Ibrahim Gulyurtlu
“Producéo de Biocombustiveis pelo Processo dé€isEropsch” oral presentation in Seminério Interomal “Novas
Energias” held in Castelo Branco, Portugal, 3 Ap0&

Spain (AFG)

- We have written communications and presentatfonseach one of the seven technical meetings ofrabof the
project. The objective is to give evidence of thetial results of the project, as well as of makihgm public to the othe
partners of project ECAS.

- We have participated in forums as audience (Nde¥n2007, Forestalia, Pontevedra). The objective thha exchang
of information on the present state of the enemppg and the knowledge of the development statecandlusions of
other projects.
- We have participated in six seminaries and dev@surses hold in Galicia during more than thremrsyén which we
have explained the situation of the energy cropbifemass or biofuels production.
- We produced a final publication of the projedittivas published and distributed among more thad03forest ownerg
and farmers, as well as among professional tecdmscilibraries, etc.

UK (IGER)

Articles
Allison GG, Thain SC, Morris P, Morris C, Hawkins Burner P, Gay A, Fahmi R, Bridgwater AV, ShieJdlonnison|
IS. Development of a method to predict the ligromtent of energy grasses using Fourier-transfofraned and Fourie
transform Raman spectroscopy. Bioresource Techydkgmitted).

=
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Edward M. Hodgson, Susan J. Lister, Anthony V, Bwdter, John Clifton-Brown, lain S. Donnison. Gemat and
environmentally derived variation in the cell watimposition of Miscanthus in relation to its useadsiomass feedstoc
Biomass & Bioenergy (submitted).

lain Donnison, Edward Hodgson and Gordon Allisanptovement of bioenergy crop quality. IGER Innowas 11: 1-2
2007.

Oral and poster presentations:

lain S. Donnison, Kerrie Farrar, Gordon G. Allisétgward Hodgson, Jessica Adams, Robert Hatch, Jagahagher
Paul R. Robson, John C. Clifton-Brown, Phillip MerrFunctional Genomics of Forage and BioenergyliQuaraits in
the Grasses. Proceedings Molecular Breeding ofgeogaTurf, Sapporo, Japan, July 2007.

lain S. Donnison, Gordon G. Allison, Edward Hodgs&usan J. Lister, Kerrie Farrar, Joseph A. Gadaghiohn C
Clifton-Brown, Cathy Morris, Lesley B. Turner, Manv O. Humphreys, Anthony V. Bridgwater, Phillip M Quality
traits for bioenergy in grasses. Proceedings Eiumafmpenhagen, Denmark, August 2007.

lain Donnison. Quality traits of energy grassesalb@rain Cereal and Grasses meeting, NIAB, Cangeridiarch 2007
Edward Hodgson, Tony Bridgwater, John Clifton-Browain Donnison. Combustion Quality of Miscanthdsbth
European Biomass Conference & Exhibition, Berlin/\2807.

Phenotyping and mapping quality traits for bioegdrggrasses. Plant and Animal Genomes XV ConfexeSan Diegq.

13-17 January 2007.

lain Donnison. Quality traits of energy grassesalb@rain Cereal and Grasses meeting, NIAB, Cangaridarch 2007,

lain Donnison, Joe Gallagher, Kerrie Farrar, Sinfdrain, Gordon Allison, John Clifton-Brown, Ed Hodgs Cathy
Morris, Lesley Turner, Mike Morris, Mervyn HumphieyPhil Morris. Quality traits for bioenergy in gs®s. A poste
presented at “Products from plants — from crops fanests to Zero waste biorefineries”. EPOBIO Wiz, Greec
15-17 May 2007.

lain Donnison. International collaborations in fgeaand bioenergy crops, International collaboratiand network
workshop at Plant Genomics European meeting. Teen&ri6é October 2007.

Donnison |, Gallagher J, Farrar K, Thain S, Allis@n Clifton-Brown J, Hodgson E, Morris C, Turner Morris M,
Humphreys M, Morris P. Quality traits for bioenergygrasses. P05.14. Plant Genomics European rgedimerife, 3-6
October 2007.

lain Donnison. Energy Crops for Wales and crop itguaCulturas energéticas biomassa e biocombustiviEvora
Portugal, 6-8 December 2007.

Ireland (Mid South Roscommon Rural Development)

Organization of the ECAS Renewable Energy ConfareP8 February, 2007. Hudson Bay Hotel, Athlonelaind.

=
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COMMUNICATION ACTIONS IMPLEMENTED

Total cost of

Type of the action in
communication action Description Euros
conducted including
VAT
Domain ISA.UTL.PT 1500.00 €
Compliance with publicity standards | YES
(logo, EU flag...) (YES/NO)
WEBSITE Date created 2005
Languages (ENG, SP, FR, PT) ENG
Intranet (YES/NO) NO
Number of visits to date 124 845
Number of copies circulated 600
Languages (ENG,SP,FR,PT) PT
BROCHURES Compliance with publicity standards | YES
(logo, EU flag...) (YES/NO)
Downloadable (YES/NQO) YES
Date published DECEMBER, 2007
Number of copies circulated 3000 2200.00
Languages (ENG, SP, FR, PT) PT
LEAFLETS Compliance with publicity standards | YES
(logo, EU flag...) (YES/NO)
Downloadable (YES/NO) YES
Date published January, 2005 and December 200
Number of copies circulated
Languages (ENG, SP, FR, PT)
BOOKS Compliance with publicity standards
(logo, EU flag...) (YES/NO)
Downloadable (YES/NO)
Date published
Name and number of the issue (date) Ind. Crop aaduets (electronic
available:
SCIENTIFIC doi: 10.1016/j.indcrop.2008.04.022)
JOURNALS Article title Characterization of hairs and pappi
from Cynara cardunculusapitula ang
their suitability for paper production.
Number of pages 10
Languages (ENG, SP, FR, PT) ENG
Downloadable (YES/NO) YES
Name of paper and article
PRESS Date
ARTICLES Languages (ENG, SP, FR, PT)

Downloadable (YES/NO)
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COMMUNICATION ACTIONS IMPLEMENTED (cont'd)

Total cost of

Type of the action in
communication action Description Euros
conducted including
VAT
Seminar name Energy crops, biomass and | 9000.00 €

MAJOR EVENTS

organisedby
the project

biofuels

Date and venue

6"December 2007

Number of participants

570

Type of audience

All

Documentation available
(YES/NO) — downloadable?

All communications are at the
project site for download

http://www.isa.utl.pt/def/interred

~

WORKSHOPS

in which the | Seminar name

project Date and venue

took part Number of participants
Type of audience
Workshop name

Workshops | Date and venue

organisedby
the project

Number of participants

Type of audience

Documentation available
(YES/NO) — downloadable?

Workshops in
which the
project

took part

Workshop name

Date and venue

Number of participants

Documentation available
(YES/NO) — downloadable?

CD

CD title

Number of copies

circulated

Languages (ENG, SP, FR

PT)

VIDEO/DVD

Video/DVD title

Number of copies

circulated

Languages (ENG, SP, FR

PT)

POSTERS

Event (venue/date)

Number of copies

circulated

Languages (ENG, SP, FR

PT)

TV Programmes

TV channel/programme

Date

Languages (ENG, SP, FR, PT)

Radio Programmes

Radio station/programme

Date

Languages (ENG, SP, FR, PT)
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COMMUNICATION ACTIONS IMPLEMENTED

Total cost of

Type of the action in
communication action Description Euros
conducted including
VAT
Name and number of the issue (date) Bioresourcenbdayy (submitted).
Article title Development of a method to predict
SCIENTIFIC the lignin content of energy grasses
JOURNALS using Fourier-transform infrared ang
Fourier-transform Raman
spectroscopy.
Number of pages
Languages (ENG, SP, FR, PT) ENG
Downloadable (YES/NO)
Name and number of the issue (date)
Name and number of the issue (date) Biomass & Biggnsubmitted).
Article title Genotypic and environmentally
SCIENTIFIC derived variation in the cell wall
JOURNALS composition of Miscanthus in relation

to its use as a biomass feedstock.

Number of pages

Languages (ENG, SP, FR, PT)

ENG

Downloadable (YES/NO)
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COMMUNICATION ACTIONS IMPLEMENTED (cont'd)

Total cost of

Type of the action in
communication action Description Euros
conducted including
VAT
Seminar name
organisedby | Date and venue
the project Number of participants
Type of audience
Documentation available
(YES/NO) — downloadable?
MAJOR EVENTS in which the | Seminar name Royal Welsh Agricultural
project Show
took part Date and venue 2006, 2007
Number of participants 1
Type of audience Farmers, public, policy makers
Workshop name
Workshops | Date and venue
organisedby | Number of participants
the project | Type of audience

WORKSHOPS

Documentation available
(YES/NO) — downloadable?

Workshops in
which the
project

took part

Workshop name

Date and venue

Number of participants

Documentation available
(YES/NO) — downloadable?

CD

CD title

Number of copies circulatefd

Languages (ENG, SP, FR,

PT)

VIDEO/DVD

Video/DVD title

Number of copies circulatefd

Languages (ENG, SP, FR,

PT)

POSTERS

Event (venue/date)

Number of copies circulated

Languages (ENG, SP, FR,

PT)

TV Programmes

TV channel/programme

Date

Languages (ENG, SP, FR, PT)

Radio Programmes

Radio station/programme

BBC Radio Wales Science Cafe

Date

25 May 2008

Languages (ENG, SP, FR, PT)

ENG
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COMMUNICATION ACTIONS IMPLEMENTED (cont'd)

Total cost of

Type of the action in
communication action Description Euros
conducted including
VAT
Seminar name ECAS Renewable Energy
organisedby Conference
the project Date and venue 28 February, 2007. Hudson
Bay Hotel, Athlone, Ireland.
Number of participants 220
Type of audience Farmers, Policy Makers,
MAJOR EVENTS Entrepreneurs, Business'’s,
Interested groups
Documentation available YES
(YES/NO) — downloadable?
in which the | Seminar name
project Date and venue
took part Number of participants
Type of audience
Workshop name
Workshops | Date and venue
organisedby | Number of participants
the project | Type of audience
Documentation available
WORKSHOPS (YES/NO) — downloadable?
Workshops in| Workshop name
which the Date and venue
project Number of participants
took part Documentation available
(YES/NO) — downloadable?
CD title
CD Number of copies circulated
Languages (ENG, SP, FR,
PT)
Video/DVD title
VIDEO/DVD Number of copies circulated
Languages (ENG, SP, FR,
PT)
Event (venue/date)
POSTERS Number of copies circulated
Languages (ENG, SP, FR,
PT)

TV channel/programme

Date

TV Programmes

Languages (ENG, SP, FR, PT)

Radio station/programme
Date
Languages (ENG, SP, FR, PT)

Radio Programmes

PLEASE ATTACH A COPY OF ANY PUBLICITY OR INFORMATIO N DOCUMENTS PRODUCED WITHIN
THE FRAMEWORK OF THE PROJECT

46




INTERREG Il B “Atlantic Area” 2000-2006 Final Report.

PROSPECTS
Indicate whether the project or certain action$ kél continued in the future (for example, as péd future territorial
cooperation programme).

The partners pretend to maintain the cooperationsblgmission of another project in the Atlantic Aremlled
GREENERGY, for continuing the studies with biomass bioenergy transformation.

HAS THE PROJECT SUCCEEDED IN CONSTRUCTING A TRANS-NATIONAL NETWORK THAT WILL
CONTINUE AFTER THE END OF THE PROJECT? YES / NO
If yes.

In what field and for what types of activities?
It is our goal to maintain the experience exchangiveen all partners in the energy crops fieldsesithe production g
the crops to the production and market of the pcadie believe that the transnational network thas created in thi
project can continue due to the higher level ofildedge of the partners and the specific work tlaaheof them produce.
By continuing the exchange the expertise betwestitutions it will be possible to test others sasof energy crops.

0 —

Description of the network: (number of partners, typology, status, mode of operation...)

The number of partners will be the same (7), ISRLAPS, UEvora, AFG, IGER and Mid-South Roscommoweeer,
the partnership it is still open for others stakdhos.

As in ECAS, the partners: ISA, AFLOPS, UEvora, ARG IGER will be working in the installation of tkeops as wel
as productivity studies, breeding and mechanizatigorovements. AFLOPS and Mid-South Roscommon dsm deal
with the market exchange, contacts with the produaad the industries.

In the list of priority themes proposed by the Comnission for the period 2007 — 2013, identify thosehich are of
interest to you:

Accessibility and Transport / NO
Types of activities that could be envisaged.

Water Management / NO
Types of activities that could be envisaged.

Maritime Risk Prevention / NO
Types of activities that could be envisaged.

Research & Development Networks YES /
Types of activities that could be envisaged.
Biomass and bioenergy

Would you like to receive further information on the future territorial cooperation programme for 2007-2013?
YES/
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COMPLIANCE WITH THE GRANT OFFER LETTER and any addenda.

(For each question, delete the response that doest@mpply, and if the response is no, give details)
Did the project comply with the terms of the Gréxfter Letter? YES /

Specify if there were any addenda to the grant offdetter: number, date and grounds.
Addenda n°1, 17-10-2006, grounds: in the first yddhe project, the installation of the cardoorswasufficient due to
the weather conditions, it was necessary to seeditige follow year, extending the project by omaly

Did the project comply with the partnership preserin the grant offer letter? YES /
Did the project comply with the financial plan? YES
Did the project comply with the schedule preseimetthe grant offer letter? YES /

Did the project comply with the obligations regaglithe inclusion of the programme logo and the geiam Union flag
in all information and publicity actions? YES /

COMPLIANCE WITH COMMUNITY POLICY
(Cf. Application Form point 7)

Did the project comply with national and Commuréyislation on:
- public procurement? YES /

- fair competition? YES /

- the environment? YES /

- equal opportunities? YES /

Justify your answers.
The project was developed according to public latign applied by each partner countries. The EQ&&ect had 4§

major attention for the environmental aspects bteoto reduce the greenhouse gases ande@ksions, promoting th
biomass energy in order to reduce the fossil endegpendence.

-

DECLARATION OF THE LEAD PARTNER

As Lead Partner, | hereby declare that the informaton in this final activity report is the faithful r eflection of the
actions and results of the project throughout its dration.

Date:10 September 2008
Surname and forename (in capitdbJREIRA, HELENA

Position within the organisatioRrofessor

Signature and stamp:
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| ANNEXE 1: PROJECT SCHEDULE AND KEY DATES

Date project ended

Date Comments (if any)

5-10-2003
Date of submission of the
application form

17-12-2003
Date of final approval of
the file by the Steering
Committee

5-5-2004
Date of signature of the
grant offer letter by the
lead partner

1-01-2004
Date project started

25-08-2006
Date of modification
application N°1 (if any)

17-10-2006
Date addendum N°1 signed
Date of modification
application N°2 (if any)
Date addendum N°2 signed

31/12/2007
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ANNEXE 2: FILING OF ORIGINAL SUPPORTING DOCUMENTS
(of expenditure, income, etc. ) in application afiéle 4 of the grant offer letter

Lead Partner and Partners Place(s) filed

Lead Partner
Helena Pereira/ Jorge Gominho
Instituto Superior de Agronomia
Centro de Estudos Florestais
Tapada da Ajuda
1349-017 Lisboa
Tel. +351 21 365 3378
Fax. +351 21 3645000
e-mail:jgominho@isa.utl.pt

Partner 1
Technical information: Mafalda Evangelista
e-mail: mafalda.evangelista@ifia.pt

Documentation data: Susana Gomes
e-mail: susana.gomes@aflops.pt

AFLOPS — Associacéo de produtores florestais dinBela de Setubal
Rua da Platina, Lote 83
Parque Industrial Vale do Alecrim
2950-019 Palmela
Tel.: +351 212 198 910
Fax: +351 212 198 915

Partner 2
Maria Ermelinda Lourenco
Universidade de Evora
Departamento de Fitotecnia
Apartado 94
7002-554 Evora
Tel.: +351 266 740 800
Fax: +351 266 744 870
e-mail:melouren@uevora.pt

Partner 3
Carlos Lopes Franco

INETI - Edif. J

Dep. Eng. Energética e Controle Ambiental (DEECA

Paco do Lumiar, 22

1649-038 Lisboa

Tel. +351 21 092 4786

e-mail:carlos.franco@ineti.pt

Partner 4
lain Donnison

Bioenergy & Biorenewables Programme Leader

Institute of Biological, Environmental & Rur8ktiences (IBERS)

Aberystwyth University

Gogerddan

Aberystwyth

SY23 3EB

Tel. 01970 823092

Mob. 07854 010337

Fax. 01970 823242

email.isd@aber.ac.uk
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Partner 5

Francisco Valle
Asociacion Forestal da Galicia
Rua Villar, 33-1°
15705 Espanha
Tel.: +349 8156 4011
Fax: +349 8156 3379

e-mail:asforgal@iies.es

Partner 6

Patsy Daly
Mid South Roscommon Leader Co, Currughboy, Gisc@mmon.
Ireland.
Tel. +353-90-6488292
Fax: +353-90-6488046
e-mail:pat@southrosleader.ie
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ANNEXE 3: FILING OF KEY DOCUMENTS OF THE PROJECT

Document

Place(s) filed

Grant offer letter

Helena Pereira/ Jorge Gominho
Instituto Superior de Agronomia
Centro de Estudos Florestais
Tapada da Ajuda

1349-017 Lisboa

Tel. +351 21 365 3378

Fax. +351 21 3645000
e-mail:jgominho@isa.utl.pt

Letters of intent

Helena Pereira/ Jorge Gominho
Instituto Superior de Agronomia
Centro de Estudos Florestais
Tapada da Ajuda

1349-017 Lisboa

Tel. +351 21 365 3378

Fax. +351 21 3645000
e-mail:;jgominho@isa.utl.pt

Partnership agreement

Helena Pereira/ Jorge Gominho
Instituto Superior de Agronomia
Centro de Estudos Florestais
Tapada da Ajuda

1349-017 Lisboa

Tel. +351 21 365 3378

Fax. +351 21 3645000
e-mail:jgominho@isa.utl.pt

Modification (if any)

Addendum (if any)

Helena Pereira/ Jorge Gominho
Instituto Superior de Agronomia
Centro de Estudos Florestais
Tapada da Ajuda

1349-017 Lisboa

Tel. +351 21 365 3378

Fax. +351 21 3645000
e-mail:;jgominho@isa.utl.pt
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| ANNEXE 4: SUMMARY OF ERDF PAID

See Excel file attached in the annexes
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ANNEXE 5: PROGRAMME INDICATORS

TABLE COMPARING FORECASTS AND ACHIEVEMENTS ON INDIC ATORS AT THE END OF

THE PROJECT

Provide information only for the indicators relafito the measure on which your project was finar{@dApplication

Form point 12 and 3.10)

PRIORITY A

Performance and results indicators - (Quantify e indicators) Forecast| Actual

MEASURE A-1

Number of information seminars held

Number of training seminars held

Number of individuals and organisations taking [rattans-national projects

Number of partnerships

Number of studies relating to territorial developréspatial planning

Number ofstudies carried out relating to urban / rural irgkations

MEASURE A-2

Number of technological research and developmagarosations that have benefited

Number of grant beneficiaries

Number of studies elaborated

Number of public-private partnerships

Number of co-operation agreements between orgémisaand businesses

Justification of any discrepancies between the fooast and actual performance indicators, if any
PRIORITY B

Performance and results indicators - (Quantify e indicators) Forecast | Actual

MEASURE B-1

Number of intermodal studies - projects

Number of projects - studies relating to the imgnment of accessibility

Increase in the number of passengers

Increase in the tonnage of goods

MEASURE B-2

Number of public events conducted

Number of studies relating to NICTs

Number of co-operation projects relating to NICTs

Number of partnerships created related to NICTs

Justification of any discrepancies between the fooast and actual performance indicators, if any
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PRIORITY C

Final Report.

Performance and results indicators - (Quantify tle indicators)

Forecast

Actual

MEASURE C-1

Number of projects for the prevention of pollution

Number of projects for the protection of the enmir@nt and natural resources

M2 of water saved

MEASURE C-2

Surface area (m2) protected

Waste ground treated

Number of activities relating to management of tgasstuaries and protection of wetland

Number of projects for protection and rehabilitataf native fauna in wetlands and estuar,

ies

Number of projects for the protection and rehadtiliin of wetlands and estuaries

MEASURE C-3

Number of training actions carried out

30

35

Numberof awareness-raising activities carried out

30

41

Number of renewable energy projects

1

1

Number of participants in the training actions

300

645

Justification of any discrepancies between the fooast and actual performance indicators, if any

During the period of ECAS project several meetimgse organised with the owners land to promotertb&llation
of the biomass crops in their set-aside landsabe ®fCynarait was necessary to review and simplify the systé
aid for energy crops, including this species in libeof energetic crops. For the first time Cynaras installed irf
large scale and the aerial biomass used for soditlifi industries (SECIL — cement plant). Owinghe actuality of
the biomass subject, the seminars and trainingrativere well-attended, particularly the final seaniin Evora
Divulgations actions were supported by the ECASqutoweb site, newsletters and a Good Practice lslaofl

Cynara crop.

=

PRIORITY D

Performance and results indicators - (Quantify tle indicators) Forecast

Actual

MEASURE D-1

Number of studies on cultural and heritage pronmiiothe Atlantic Area

Number of cultural events held

Number of networks in the field of education armmt tulture

Number of actions relating to the development déitic culture

MEASURE D-2

Number of tourist products prepared/improved

Number of studies relating to tourism in the AtlaArea

Number of actions to promote cultural heritage

Number of actions relating to the development afitim in the Atlantic Area

Number of strategic marketing actions relating#® promotion of the Area

MEASURE D-3

Number of collaborative actions undertaken witheotftNTERREG areas

Number of collaborative actions undertaken withrtaes outside the EU

Number of strategic marketing initiatives relattogoromotion of the Area

Justification of any discrepancies between the fooast and actual performance indicators, if any

55



INTERREG Il B “Atlantic Area” 2000-2006 Final Report.
ANNEXE 6: PROJECT INDICATORS
For projects with indicators in addition to those or the measure in question.
Performance and results indicators on the basis dhose proposed by the Project in it Forecast Actual

Application Form - (Quantify the indicators)
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ANNEXE 7: USEFUL CONTACTS

JOINT SECRETARIAT
Région Poitou-Charentes
Programme INTERREG Il B "Espace Atlantique”
15, rue de l'ancienne Comédie
BP 575
86021 Poitiers Cedex (France)
Tel: 33(0)5 49 55 82 54
Fax: 33(0)5 49 55 82 55
E-Mail: interreg@cr-poitou-charentes.fr
Website: www.interreg-atlantique.org
SPAIN
Ministerio de Hacienda Direccién General de Fordomunitarios.
Paseo de la Castellana 162
28046 MADRID (Espafia)
Contact: Cecilio OVIEDO
Tel: 00 34 91 5835 339
Fax: 00 34 91 5837 317
Email: coviedo@sgpg.meh.es
Website:http://www.mineco.es
FRANCE
Conseil Régional des Pays de la Loire. Directiofad@echerche, de I'Enseignement Supérieur, derfiational
et de I'Europe
44966 NANTES CEDEX 9
Contact: Isabelle GARDON
Tel: 00 33 (0)2 28 20 61 70
Fax: 00 33 (0)2 28 20 50 12
Email: isabelle.gardon@paysdelaloire.fr
IRELAND
Border Midlands and West Regional Assembly
The Square. Ballaghadreen.
Co Roscommon (Ireland)
Contact: Michael O'BRIEN
Tel: 00 353 (0) 94 98 62970
Fax: 00 353 (0) 94 98 62973
Email: mobrien@bmwassembly.ie
PORTUGAL
Ministério das Cidades, Administracdo Local, Hatfitme Desenvolvimento Regional
Unidade de coordenacdo nacional INTERREG llI
Rua da Alfandega, n°® 160-3°
1100-016 Lisboa ( Portugal )
Contact: José SOEIRO
Tel: 00 351 21 881 21 90
Fax: 00 351 21 881 21 97
Email: jose.soeiro@interreg.gov.pt
Website:.www.qca.pt
UNITED KINGDOM
ODPM Office of the Deputy Prime Minister
Eland House, Bressenden Place, Floor 3/35
LONDON SW 1E 5DU (United Kingdom)
Contact: Robert LOWENSTEIN / Barbara CURLEY
Tel: 00 44 20 79 44 39 11
Fax: 00 44 20 79 44 39 19
Email:robert.lowenstein@odpm.gsi.gov.uk
Website:http://www.odpm.gov.uk
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